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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 SAFETY ANALYSIS REPORT (GESSAR II)
DOCKET N0. STN 50-447

Reference: Letter from G.G. Sherwood (GE) to D.G. Eisenhut (NRC)
pertaining 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 please 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 indicated below:
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1 Procedures and Test Review g'
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p''f| 3 Radiation Assessment -
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Nuclear Safety & Licensing Operation
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CHAPTER 14 INITIAL TEST PROGRAM
*

D
(i.

.

14.0 INTRODUCTION
r

This chspter provides information on the initial test program for
structures, systems, components, and design features for 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 described 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 emersency procedures
are verified during the period of the initial test program.

((

(

14.0-1

4
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14.1 SPECIFIC INFORMATION TO BE INCLUDED IN PRELIMINARY SAFETY
ANALYSIS REPORTS

The initial test program overall test objectives and general(- prerequisites were previously provided in the FD4 GESSW. TNE
technical aspects of the initial test program are described in
Section 14.2 in sufficient detail to show 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.

e

(

(

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

The initial test program consists of a series of' tests categorized
as construction, preoperational, or initial startup tests. The

construction acceptance tests 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 syst.rms 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 Initial Test Program Objectives

The objecdives of the initial test program are to:

(

(1) ensare that the construction is complete and acceptable;

(2) demonstrate the capability of structures, components,
and systems to meet performance requirements;

(3) effect fuel loading in a safe manner;

(4) demonstrate, where practical, that the plant is, capable
,

of withstanding anticipated transients and postulated
accidents;

(5) evaluate and demonstrate, 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 Initial Test Program Objectives (Continued) ,

k'
(6) bring the plant to rated capacity and sustained power

,

operation. '

.

14.2.1.2 Initial Test Program Summaries
;

; The three categories of tests in the initial test program are as i

follows:

'

(1) Construction acceptance tests, such as hydrostatic tests,

pressure proof tests, pump and valve tests, mechanical

actuation to verify proper installation, and electrical

continuity' verifications, 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 requirer.ents.

(3) Startup tests consist of fuel loading, precritical

tests, low-power tests, e.nd 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 operation. e

I :-

1

I.

.
-

14.2-2,

!
.
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14.2.1.3 Description of Construction Tschs*
|

(~
Typical construction acceptance tests generally include but are

|
j not limited to the following

|

(1) magger and high potential tests;
.

,

,

(2) electrical equipment test to, and including, energizing,
e.g., checking grounding, relay checks, checking circuit
breaker operation'and controls, continuity checks,
magger tests, phasing check, high potential measurements,
and energizing of buses;

(3) initial adjustment and bumping of motors;

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

[ (5) calibrating instruments and checking or setting initial
trip setpoints;

,

(6) pneumatic testing of instruments and service air system
and cleanout of lines;

(7) checking and adjusting relief and safety valves;

(8) 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

.
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14.2.1.3 Description of Construction Tests (Continued) t

k. . ', adjusting ilmit switches, peasuring operating speed,
checking leaktightness of pneumatic operators, and
checking for proper operation of controllers, pilot

solenoids, etc.

14.2.1.4 Description of Prooperational Tests

A listing of the preoperational tests, together with subsectio n g
. andpagereferencesforeachisprovidedid(fable 14.2,-j) 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
, equipment and systems; i

)
( (3) provide baseline test and operating data on equipment

and systems for future reference;
i

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

i

I (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 ope. ration and

;

maintenance of equipment and systems;

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

)
| [

'

,

|

14.2-4
|

| -
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|

14.2.1.4 Description of Preoperational Tests (Continued),

i

(8) establish and evaluate surveillance testing procedures;
and

I

(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;

g (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 t.ur phase consi =+- af ==4ne

plant transients {able 14.2-[chility tests QTable 14.7 _
~

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 tests may be identified with I

more than one class of test. fable 14 f i shows the complete
startup test program.

s
|

.

n min

h (Y.f. %. .
)mo'

3

#/
14.2-5
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.

<

- 14.2.1.5 Description of Startup Tests (Continued) ;

The general objectives of the startup 'hase are as followsep

(1) to achieve an orderly and safe initial core loading;

(2) to accomplish all testing and measurements necessary to
determine that the approach to initial criticality and

' subsequent power ascension is safe and orderly;

(3) to conduct low-power physics tests sufficient to ensure

that test acceptance criteria have been met;

(4) to conduct initial heatup and hot functional testing so

that hot integrated operation of all systems is shown

to meet test acceptance criteria;

- (5) 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

(6) to conduct a successful warranty demonstration program.

14.2.2 Organization and Staffing

14.2.2.1 Normal Plant Staff

Normal plant staff responsibilities, authorities, and qualifica-
'

tions are given in Chapter 1.3,

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 supply of the Nuclear Island.

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

During the construction phase of the plant cycle, the GE resident
site manager is responsible for all Nuclear Island equipment dis-
position. "- .:. ...J -"~''- ;'__. . ....76.0 ...a -- .i..c $t W" Al0nd.- P '- . u..- r--j-- 1 :' r. the resp b
Island activities is assigned to the

_...y-
_ 2 --,forjE-N

ear
--

_.-.-rC_ n; e Pr Ipe ti l d krt fstf f r spo Lbi Lt ya u : n e a s o: 1 ws St a ali .f'ca pn h e sc . e in I
.

Si ec' od 4. 7. 2 .

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
of ficial site spokesman for GE for preoperational and startup
testing. He coordinates with the Station Superintendent for the

i performance of his dutics 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
i

to provide rapid and effective solutions for problems
l

which cannot be solved onsite; and
,

.

t (5) carticinating as a member of the Startuo coordinatina
droup.

,
,
t, ,

* 4M.
g

k ,

cf'i
i|',

14.2-7 p fgsA7
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f
( 2. 2 st t Po ir T t.

J pl. an wi u y.

14.2.2.4 Architect-Engineer

s

Applicant will supply.

b.2 .2 nst ctio Pro s in.

|

Ap1 q a w su .

14.2.2.5 Constructor

Applicant will supply.

14.2.3 Test Procedures

In general, resting during all phases of the initial test program
1,s 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),
specify 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 1

- jffj jgI9ArY W!LL- JWfk/
.

14.2.3.2 Test Procedure Content and Format
. .

Applicant will supply.

.

I

14.2-9
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3
( .1.2.3.1[ Applicant Will Supply Interrelationships and )

Interfaces .

Effective coordination between the various site organisstions

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'

proscribes 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 tort 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
cre forwarded to the SCG. Plans pertaining to approval of test

phase and approval of test data at each power test plateau (during j
*tho power-ascension phase) before increasing power level will be

provided by the Applicant. .

1s.2.6 Test Records ;

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

|
,

l
t

,

l
*

l

; . 14.2-10
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i. ( 14.2.7 Conformance of Test Programs to Regulatory Guides '

(Applicant will confirm)
l

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, Prooperational 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 spec fically addressed and are discussed in Sub-

tion 14.222. Areas where the guide does not apply ar6 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 justification 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. Startup
!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,

I 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 performance 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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14.2.7.2 Exceptions to Regulatory Guide 1.68 (Continued) )

{
>

(2) Section C.2.ca The generic simulation 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 change to "...less than full
simulation should be provided or referenced for test
where full..."

(3) Appendix 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 worth. 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.

)('
(4) 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.
.

(5) 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.

i

| (6) Appendix A, Section D.2.b: Friction tests are performed
on four drives at rated pressure.

| (7) 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. )

'
| (
!
I

I 14.2-12
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. 14.2.7.2 Exceptions to Regulatory Guide 1.68 (Continued)(;
(8) Appendix A, Section D.2.g: At least six chemical anal-

yses of fluid system are necessary; therefore, the
limitations of 254, 50%, 754, and 1004 power are not
appropriate.

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

(10) 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.

(11) 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 254,
50%, and 754 are not appropriate.

(12) 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.

!

; (13) Appendix A, Section D.2.y: Minimum Critical Heat Flux
,

Ratio (MCHFR) is an obsolete limit that has been re-
placed with Minimum Critical Power Ratio (MCPR) . Core |
Performance Evaluation tests must be performed ~at
every test condition.:

I:
: + .

!
l

! 14.2-13
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,

14 2.7.2 Exceptions to Regulatory Guide 1.68 (Continued) }
-

{
(14) Appendix A, Section D.2.aat comparison tests are made

throughout the test program and, therefore, limitations
of 25%, 504, and 100% are not appropriate.

(15) Appendix C, Section B.2.d: 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.

(16) Appendix A, Section A.5.as " Demonstration of water
injection for a loss-of-collant accident" is an emer-
gency core cooling system test. Therefore, " Demon-

stration of water injection for a loss-of-coolant
accident" is not within the scope of the reactor
coolant makeup system test.

(

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

| (18) Appendix A, Section D.2.w: Feedwater pump trip is

perfcrmed to check recirculation pump runback.

h
, (19) Appendix C, Section B.l.b: Poison curtains are not!

,

applicable.
'

(20) Appendix C, Section B.2.a: Poison curtains are not

|
applicable.

I

\

(21) Appendix C, Section B.3.c: Insertion of locked control
i

rods is excluded in any withdrawal sequences.

| (
|

I

14.2-14
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14.2.7.3 Conformance with or Exception to Regulatory Guides
Other Than RG 1.68

)

'(1) Regulatory Guide 1.9, Selection of Diesel Generator Set
Capacity for Standhy Power Supplies

;

Refer ubsection 14.2.12.1.55 r a description of the

j ;rney diesel generator system preoperational test.

(2) Regulatory Guide 1.20: Vibration Measurements on Reactor
Internals

.l J/ -

Refer to action 14.2.12. or a description of
,

the vibration measurements preoperational test.
e -

(3) Regulatory Guide 1.30: Quality Assurance Requirements

(- for Installation, Inspection and Testing of Instrumenta-
tion and Electric Equipment

Applicant will supply.

(4) Regulatory Guide 1.33: Quality Assurance Program
Requirements (Operations)

Applicant will supply.

.

(5) 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 I

Other Than RG 1.68 (Continued)

(6) 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.

(7) Regulatory Guide 1.58: Qualifiestion of Nuclear Power
Plant Inspection, Examination and Testing Personnel

General 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.

I

| c. 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

j testing and therefore will be qualified at the time

|
preoperational testing is begun.

I
|

|

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

.|

d. The Shift Superintendents meet the qualification of

ANSI N18.1, Paragraph 4.3.1, Supervisors Requiring
ABC Licenses.

.

e. The I.ead Startup Test Design and Analysis Engineer

meets the qualifications of AN3I 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-
1 sibilities begin just prior to fuel loading..

f. The Startup Test Design and Analysis Engineers

meet the qualifications of ANSI N18.1, Paragraph 3.3,

Reactor Technical support personnel. Their onsite

responsibilities begin just prior to fuel loading.

g. 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.

;

h. 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.

(8) Regulatory Guide 1.80: Preoperational Testing of

Instrument Air Systems

Applicant will supply.
( (.

14.2-17 l
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14.2.8 Utilization of Reactor Operating and Testing Experiences
(.- in Development of Test Frogram

)

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 evolutionary development from the previous'

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 occurrences at operating power

reactors, as appropriate in the development and execution of the

specific test procedures. ..

'

14.2.9 Trial Use of P.lant Operating and Emergency Procedures

Applicant will supply.

To the extent practicable throughout the preoperational and

initial startup test program, test procedures utilize operating, |
1

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;
i
1

I

(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 Emergency Procedures
(Continued)

Testing may use these operating, emergency, and abnormal procedures
in several ways: it may reference the procedure directly; it may

extract a series of steps from the procedurer or it may use a com-

bination of the first two methods.

14.2.10 Initial 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

g( steps, which are performed at the completion of preoperational

testing.

14.2.10.1.1 Loss of Power Dessonstration - 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

1,
with the system-operating procedures under operating conditions.

|

!
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14.2.10.1.2 Cold Functional Testing (Continued)

Some of the cold functional testing will be accomplished during

the preoperational test program. For example,' integrated and
! simultaneous operation of the following systems may take place

during the flush of the total systems condensate System, Conden-

sete Domineralizer System, Low-Pressure Coolant Injection (LPCI)

System, Core 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, additional 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
,

I 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

opecified in the technical specifications is instituted prior to,

fuel loading by the plant operatihg staff.

i
i 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 all exceptions noted during pre-operational test- f
ing, is rechecked to verify completion just prior to the final

| cpprovals 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 Initial Fuel Loading

i

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 placed in the correct coordinate

position. The procedure controlling this movement is arranged so
that shutdown margin and suberitical checks are made at predeter-
mined intervals throughout the loading thus ensuring safe loading
increments. Specially sensitive in-vessel neutron monitors that

are maintained at the loading face aa 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 Zero Power Level Tests

Y(
At this point in the program, a number of tests are conducted

which are best described as initial sero-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.

.

t
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14.2.10.2 Initial Heatup to Rated Temperaturn and Pressure .;

{
.

Heatup follows the satisfactory comp 'en vf W uel loading
,

sero-power-level tests (Subsection 14.2.10.1.5 and 14.2.10.1.6)
and furth~er checks are made of coolant chemistry togsL 6 witu

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

,ma ,,_ 21,,_
7

m ___..-"'-1;; ,__;__-_:. Both control rod

sequences are further investigated in order to obtain rod pattern
versus temperature relationships. The process computer checkout
continues aa more process variables become available for input.
The reactor core isolation cooling RCIC systems will undergo con-

atratedconditionsYed',*ds/f,trolled starts at low reactor pressure a

utahrtesting in the quick-start mode, 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 supplygdumbhuse 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
hestup.

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- [[7 /n rs

hpP5Wquently, reference should be made to Table 4A-' for the

probable order of execution for the full ser es. While a certain
basic order of testing is maintained relative to power ascension,
there is, nevertheless, flexibility in the te,st sequence at a

particular power level whenever it becomes operationally expedient.
In no instance, however, is nuclear safety compromised.

. )
(
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14.2.10.3 Power Testing From 254 to 100% of Rated Outputg( (Continued)

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

; (2) Selected CRDs are scram-timed at various power levels to
provide correlation with the initial data.

!

(3) 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.

,

(4) Following the first reasonably-accurate heat balance
(25% power) the IRMs are resec.

(5) At each major power level (25%, 604, and 1004), the
( local power range monitors (LPRM) are calibrated.

'

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

(7) 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

I

available.
.

|

| (8) Further tests of the RCIC are made with and without
injection into the reactor pressure vessel (RPV) .

(9) Collection of data from the system expansion tests is
completed for those piping systems which had not pre-
viously reached full operating temperatures.

(

14.2-23
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Power Testing From 25% to 100% of Rated output I

( 14.2.10.3
,

(Continued)

1
'

(10) The axial and radial power profiles are explored fully

by means of the traversing in-core probe (TIP) system

I at representative power levels during the power

ascension. .

I (11) 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

flux, the minimum critical power ratio (MCPR), and other

thermal parameters.

(12) Overall plant stability in relation to minor perturba-

tions is shown by the following group of tests which are

made at all test points:

a. core power-void mode response;

b. pressure regulator setpoint change;

c. water level setpoint change;

d. bypass valve opening; and'

e. recirculation flow setpoint change.

For the first of these tosts, a centrally located control

rod is moved and the flux response is noted on a

selected 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

'

14.2-24
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14.2.10.3 Power Testing From 25% to 100% of Rated Output,('-
(Continued)

are produced by step changes in deman core flow,

c i _l- ' 7 1oss of a feedwater heater and ' _" ''--

failure of the cperating pressure regulator to permit kIf
Table N - Wtakeover by the backup regulator.

cates the power and flow 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

Thepump and several trips of the recirculation pumps.
plant transient behavior is recorded for each test and
the results may be compared with the acceptance criteria

( and the predicted design performance. Table'14 -2

shows the operating test conditions for all the proposed
major transients.

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

me enfJ ure R a,
l..... the jet pump flow instrumenta- 1

(15) At 11 m.s . r....
c

tion is calibrated. ,

*
.

|

The as-built characteristics of the recirculation system ;

(16)
(

|
are investigated as soon as operating conditions permit
full core flow.

The local control loop performance, based on the drive(17)
pump, jet pumps, and control equipment is checked.

( *

14.2-25
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\14.2.12 Individual Test Descriptions
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Q [.2.12.1 Preoperat onya Test Procedures
.

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 preoperational 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
J,

installed equipment and systems perform within the limits of these
( specifications. .

5
Table 14.1-1 lists the preoperational tests anticipated for this y -

facility. .~

J
Applicant will supply balance-of-plant tests listed in 7t

>I

Table 14.iel. g

14.2.12.1.1 Feedwater Control System Preoperational Test
.

| (1) Purpose

Verify proper operation of the feedwater level control j

system.

|

|

(,

14.2-26
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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 T,est Methods and Acceptance Criteria

Feedwater control system capability is verified by the

( integrated operation of the following:
(

reactor feed pump (RFP) speed regulation motor anda.

control unit;

b. startup (low flow) valve;

feedwater system control response and interlocks;c.

and

d. annunciators.'

,

14.2.12.1.2 Reactor Feedwater System Preoperational Test

Applicant will supply.

(

14.2-27
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14.2.12.1.3 Reactor Feedwater Pump Driver Control System *)
{-

>

'

Preoperational Test|
-

.

Applicant will supply - agreement with Subsection 14.2.12.1.1.q

;

14.2.12.1.4 Reactor Water Cleanup System Preoperational Test i

(1) Purpose

Verify the operation of the reactor water cleanup

system (RWCS), including pumps, valves, and filter /
demineralizer equipment.

.

(2) 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 x

-)
' cation resin should be available. Reactor Building

Closed Cooling Water (RBCCW) System and Instrument Air
System must have. readiness verification.

(3) 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;

<
(d) pump operation and related control and logic; yg

q_--1N MAf W )( % _

.
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14.2.12.1.4 Reactor Water Cleanup System Preoperational Tast
(Continued)

,

(e) annunciators; and
,,

.

(f) filter /demineralizer system operation.-

14.2.12.1.5 Standby Liquid control System Preoperatiorial Test

(1) Purpose

verify the operation of the Standby Liquid control (SLC)
System including pumps, tanks, control, logic, 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. 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.

(3) 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 contro'.s an 1 gic;

po,op c&{ ((f) flow testingpid dif f;.;nt f'.cr p;;;.9 hbd*
k 9.3-9) Ntw a l\ me A.E * lt 5 m

1.
-

fh(3).vevA deJ-oA hw %o% ws4 4eA9 9

o J . s u c. A ~ Mr . r ,- ;
?

A- P4( <<.e6 3 t w p . , + A ' ^ y g C *f f {s".F T4.l
.

m

1

,
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l 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) Purpose

Verify the operation of the Standby Liquid Control (SLC)

System including pumps, tanks, control, logic, 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. 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.

(3) 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 j

,

(1) Purpose

verify proper operation of the nuclear boiler system,
including main steam isolation valves (MSIV), safety / ,

relief valves (SRV), and related controls and logic.
(MSIV leakage is measured in the containment integrated

r

leak rate test.)

(2) Prerequisites

The construction tests have been completed 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.

( (3) 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 steam isolation valves;

(c) vacuum breaker in relief valve discharge lines;

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

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
(Continued)

k'
(a) isolation and leak detection systems;

(f) automatic depressurization system logic;

(g) SRV and MSIV actuators accumulator capacity test;

(h) safety / relief valves air piston operation;

(i) reactor head seal leak detection; and

(j) alarms and annunciators.
A

.2.12. .7 Residual Heat Removal System Preoperational Test

(1) 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.

(2) Prerequisites

.

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the e

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.

9

- (k hkr k
op e, # K e n d'" 5 "dtrkM *^ ' s

# b
( e wA sek sW se wo

' ta n d W w PtA. z.

14.2-31

#'

.- _ _ _ _ __ - _ _ _ _



[ 238 NUCLEAR ISLAND ULNAR 79

| C6Nhl

Residual Heat Removal System Preoperational Test ,

14.2.12.1.7
(Continued)

,

L o .

General Test Methods and Acceptance Criteria ,

(3)
,

.

RHR system capability is verified demonstrated bf the
integrated operation of the following':

I

(a) system isolation valve control and logic tests;i

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

(c) automatic LPCI initiation logic;"

verification of all flow paths (the time from(d)
initiation signal to full flow should be similarly
verified); and )'

}

alarms and annunciators.4 o v- m . 1 . d k u s,5i p[v g(
9 R.4P=(v-e) 4 o S a.c h ew S. 4."7. 4 s

,N
14.2.12.1.8 Reactor Core Isolation Cooling System

Preoperational Test

(1) Purpose

verify the operation of the Reactor Core Isolation
Cooling (RCIC) System ir.cluding 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 ,.

(4

14.2-32
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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 steam 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; emb.
t

(g) annunciators. N

ob b
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Reactor Recirculation System and Control )

{~
14.2.12.1.9

Preoperational Test
'

'~

.

(1) 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.

,

1

(2) Prerequisites

.

1ction tests have been completed and the SCGThe constr:
has reviewed and approved the test procedure and the
initiation of testing. The RBCCW System must receive

readiness verification. 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(3)

After prerequisite testing, system capability is verified'

by the integrated operation of the following at flowI

) rates approaching rated volumetric flow:

(a) system valves;

(b) logic and interlocks;

recirculation pumps, valves, and related controls(c)
and interlocks;

:

i (
,
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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
Test

t

(1) Purpose

Verify the operation of the rod control and information

system including relays, control circuitry, switches,

and indicating lights, and control valves.

(2) 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.,

(3) General 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

i of the reactor mode switch;
i

| (b) rod position information system;

. (c) rod drift alarm circuit; and

i
.

j 14.2-35
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14.2.12.1.10 Rod Control and Information System Preoperational{- .

Test (Continued) .I
l

|
*

(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 systemi

preoperational test must be completed on associated

CRDs. The RBCCW System and instrument air system must

receive readiness verification.

1 (3) General Test Methods and Acceptance Criteria

CRD System capability is verified by the integrated

operation of the following:

(a) logic and interlocks; !
l

(b) CRD pumps and related controls and interlocks; I

1,

(c) flow controller, pressure control valves, and

stabilizer valves;

f )4
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|

/ 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 te1 ting of control rods at atmospheric

pressure; and

(g) annunciators.

14.2.12.1.12 Fuel-Handling and Vessel Servicing Equipment)

Preoperational Test

(1) 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.

(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 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.

(

14.2-37
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14.2.12.1.12 Fuel-Handling and Vessel Servicing Equipment ) l

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 tools;

(c) instrument handling toolst

(d) vacuum cleaning equipment;
,

(e) verification of interlocks and logic associated
,

~

with the refueling and service platform; and

%
I

(f) verification of proper operation refueling and
*'N t

service latforn .Dw w & M*

le.e.94 eM pWov ko ubM 4 k6 }.

d
14.2.12.1.13 Low Pressure wreipray 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.

<

14.2-38
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Low Pressure Core Spray System Preoperational !

14.2.12.1.13
Test (Continued)

{
P

(2) Prerequisites
,

'

.

.
-

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

i

initiation of testing. The reactor vessel must be
available and ready to receive water.-

General Test Methods and Acceptance criteria(3)

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

(a) logic and interlocks; ,

low pressure core spray system pumps including(b).

auto initiation;
(

(c) flow path verification;

' (d) annunciators;

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

.

nrove acceptability of core spray
u.J Pavcu p -Eh 'a _

7
s 2 2 * * 4 * "," " e . 3 . 4 . i p , J A . J , A ~n , --4d su

, , , ,

'

High Pressure Core Spray System Preoperational14.2.12.1.14
Test

(1) Purpose

Verify the operation of the high pressure core spray
( system including diesel generator and related

I (HPCS)

14.2-39
'
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(", 14.2.12.1.14 High Pressure Core Spray System Preoperational I
Test (Continued)

auxiliary equipment, pumps, 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 HPCS diesel generator must

be installed and be operational.

(3) General Test Methods and Acceptance Criteria

HPCS system capability is verified by the integrated

operation of the following:

(a) valve controls and interlocks;

(b) HPCS electrical system tests including dc and ac;

(c) HPCS diesel generator functional tests, including

starting, rated load, load rejection;

(d) pump and motor tests with normal power supply and

with diesel generator;1

(e) HPCS flow path and flow rate verification;

4

(f) annunciators;

(g) verification of the time from initiation signal to

full flow; and

| I )
.

14.2-40
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14.2.12.1.14 High Pressure Core Spray System Preoperational i

Test (Centinued) l

C !
-

(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.
m

fl S = w k.m s.sa.i F., mA A v+ ud J.J ~ y
J

(
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(_ 14.2.12.1.16 Leak Detection System Preoperational Test.

)

(1) Purpose

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

(2) Prerequisites

The prerequisites are included in the preoperational test

specifications for each of the nuclear systems listed

in paragraph (3).

(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.

J

1

i

14.2-42
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14.2.12.1.17 Liquid and Solid Radwaste 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:

1. demineralized water;

2. appropriate discharge path established for

effluents;

3. instrument air;

4. service water;

((
!

14.2-43
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14.2.12.1.17.1 Liquid Radwaste System (Continued)

(_ - -

5. electrical power; and

-

6. laboratory facilities for water analysis. -

.

The following safety precautions should 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 deminerali::ed water.
,

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

(c) All interlocks and automatic operations shall

function in accordance with design.
m
~)-~

(d) All subsystem and/or component operations shall

(
have been successfully demonstrated.

>
14.2-44 @ M M/ \
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(, 14.2.12.1.17.2 Solid Radwaste System

(1) Purpose

(a) Demonstrate the reliable operation of the solid
radwaste system and verify component
interconnections.

(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.
'

i .

'

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

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

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

1. demineraliz ed water;

2. instrument air;
)3. electrical power; I

4. service air; and
i

5. service water.

(

14.2-45
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( l4.2.12.1.17.2 Solid Radwaste System (Continued) )'

_

.

The following safety precautions should be observed:

(a, Verify that all safety and construction tags have

been removed.

(b) verify visually that syst.2 components, piping, and

pipe hangers do not suffer excessive vibration or

movements.

(c) Monitor tank levels to ensure that no tanks over-
*

flow and that intended flowpaths are correctly

lined up.

(d) Under no circumstances should actual radioactive

materials be used for test. .
,

(3) Test Methods and Acceptance Criteria

(a) Operations will be conducted to verify operation of

the spent resin transfer and handling portions of

the system.

(b) Operations will be conducted to verify operation

of the sludge handling portions of the system.

l

(c) The solid radwaste processing and drumming will be _

demonstrated during Steps (a) and (b). Addition-
I

-

ally, concentrated waste processing will be

demonstrated.

(d) Operations will be conducted to verify operation

- of the crane (s) .

j -

i

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. _

gg)g.,,Pv-op4efad N w*JL d4.Acb bM N
- __-- __= mm. .m - - ,

cl$plE5Y.~ IiMi> Sib M[n~.A.q. 2, 7
y

Mf5~$NU's' k
(h) Crane location shall be accurate within the pre- ~

scribed tolerance.

14.2.12.1.18 Reactor Protection System Preoperational Test

(1) 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.

(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 CRD hydraulic

system test should have been completed.

(3) . General Test Methods and Acceptance criteria

RPS capability is verified by the integrated operation

of the following. -

(

14.2-47
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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 response-

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). 'y )

14.2.12.1.19 Neutron Monitoring System Preoperational Test .

(1) Purpose
* .

.

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

(2) Prerequisites .

|

The construction tests have been completed and the SCG
i

has reviewed and approved the test procedure and the
'

initiation of testing. Additionally, all source range j
!monitors (SRM) and pulse preamplifiers, intermediate _

rr .

-( ) Response times for applicable logic channels from the process
; variable (with the exception of neutron sensors) to the h '
($ de-energization of the Pilot Scram Valve Solenoids will be ?

' '

I verified. S

( 14.2-48
'
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( 14.2.12.1.19 Neutron Monitoring System Prooperational Test
(Continued)

a

range monitors (IRM) and voltage preamplifiers, and
average power range monitors (APRM) will have been

'

calibrated per vendor instructions.

(3) General Test Methods and Acceptance Criteria

NMS capability is verified by the integrated operation

of the following:

(a) all SRM detectors, their respective insert and

retract mechanisms, and cables;

(b) SRM channel including pulse preamp, remote meter

r' and recorder, trip logic, logic bypass and related
'

( lamps and annunciators, control system interlocks,

refueling instrument trips, and power supply;

(c) all IRM detectors and their respective insert and

retract mechanisms and cables; I

(d) IRM channels including voltage preamps, remote

recorders, RC&IS interlocks, RPS trips, annunciators

and lamps, and power supplies;
.

(e) all local power range monitor (LPRM) detectors, and

their respective cables, and power supplies;

(f) all APRM channels including trips, trip bypasses,

annunciators and lamps, remote recorders, RC&IS .

interlocks, RPS trips, and power supplies; and

|I ~

(

|
*

.

14.2-49
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(' - 14.2.12.1.19 Neutron Monitoring System Preoperational Test )
(Continued) '

.

(g) recirculation flow bias signal including flow unit,

flow transmitters, and related annunciators, inter-i

locks, and power supplies.

14.2.12.1.20 Traversing In-Core Probe System Preoperational
Test

(1) 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.

(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 TIP detector

and dummy detector, ball valve time delay, core top and

bottom limits, clutch, X-Y recorder, and purge system

will have been shown to be operational.

(3) General Test Methods and Acceptance Criteria

i

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 cross-calibration interlock;

)

( (b) shear valve control monitor lamp; and
)

14.2-50
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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
Test (NSSS portion)

(1) Purpose

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

(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 process radia-

|

tion monitors and pulse preamplifiers, power supplies,
!

indicator and trip units, and sensors and converters are I
i

calibrated according to the vendor instruction manual;
insulation resistance and high potentiometer tests will4

have been completed.

.

(3) General Test Methods and* Acceptance Criteria
i

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

(a) vent sensors, preamps, channels, trip points,
I annunciators and lamps, sample rack, and check

source;
i ,

(
,

14.2-51
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- 14.2.12.1.21 Process Radiation Monitoring System Preoperational
l(..

.

Test (NSSS portion) (Continued) /|
.

1

(b) 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;

(c) main steam gamma detector and LRM channels, trip

points, annunciators and lamps, high-high and inop

trip, and recorders;

1

(d) liquid process scintillation detector, preamps,

channels, trip points, and annunciators and lamps,

and recorders; and

(e) building ventilation system sensors, channels, trip
,

k points, and annunciators and lamps, recorders, and )
standby gas treatment interlock.

14.2.12.1.22 Area Radiation Monitoring System Preoperational
Test

(1) Purpose

verify the operation of the area radiation monitoring

(ARM) system including sensors and channels, trip ,

points, alarms, and recorder.
:

1

14.2-52
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14.2.12.1.22 Area Radiation Monitoring System Preoperational
Test (Continued),

L -

(2) Prerequisites
l

'
.

|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 Tw ethods and Acceptance Cr.iteria

ARM system capability is verified by the integrated

operation of the following:

(a) sensor / converter and associated channels;

(b) channel trip points;
,

(c) alarm annunciators and lights; and

( ~

(d) recorder.

P4y b enw M kAovgdoctw hak
14.2.1 .l.23 p::: . e C:rpria. I...;;' ;; Cy$ x Preopera- t onal -

7m =t N
i

]I(1) Purpose -
,

''
--

H sw dJ ^ wg CPe < Aw 4.4
-

erify the o e a on of theg reccer crr;_... w uu ave

+Pett Systemg ncluding computer inputs and printout,i s
|

!

| (2) Prerequisites
f

( The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, computer diag-

nostic checks and programming are completed.

1 \

\ 14.2-53
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( .

(3) General Test Methods and Acceptance Criteria (
,,g ,

PM p
f M pcapabality is verified by operation of.theNp i 3

follo j

(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; )

<.

I 14.2-54'
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1 4 . 2 . 1 2 . 1 . 2 4 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;
i

|
(g) rod sequences tests; and

(h) rod group assignment.

14.2.12.1.25 Remote Shutdown Preoperational Test

(1) Purpose

Verify the feasibility and operability of the shutdown

functions from the remote shutdown panel.
,

|

(2) Prerequisites

t .-

( 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.

(3) General Test Methods and Acceptance Criteria

Remote shutdown system operability is verified by the

|
following tests:

1

(a) operation of all valves, controls, instruments,

pumps, and flov paths on systems available from this

| panel; and

|

I.
(b) transfer switch operation from the control room

'
- panels to the remote shutdown panel.

14.2-55
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14.2.12.1.26 Offgas System Preoperational Test

(1) Pu'rpose

, verify the operation of the offgas system including

valves, recombiner, condensers, coolers, filters, and -

,

hydrogen analyzers.
,

~-

1 (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 instrument air

system, electrical power, and cooling water should be

operational.

(3) General Test Methods and Acceptance Criteria

Offgas system operability is verified by performing the

following tests:

3-

(a) valve operation including failsafe and isolation

features;

(b) pump operation;

(c) level and temperature control and indication;

| (d) recombinei and preheater;

l

(e) condenser, cooler, and moisture separator;

I

( f) gas dryer and cooler;

5'o(g) filter efficiency; 2-M L
~ R,

(h) hydrogen analyzer performance; w p

(L) % dtca. bow omd cwne ctsbeh . E

( ,-
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14.2.12.1.27 Environs Radiation Monitoring System Preoperational
Test

(1), Purpose

verify the operation of the envir'ans 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 integrcted operation of the following:,

,

(a) trip point check;

(b) ' annunciation;

(c) recorder;

(d) channel calibration; r ' 4 i

.D*

(e) sample equipment) n $
,

l w 4.p pe4 '
-

14.2.12.1.28 Inclined ansfer System Pre rational Test

|

(1) Purpose

! verify the operation of inclined fuel transfer system,
1

including the actual transfer of a dummy fuel assembly
j configuration.

(
,

.

14.2-57
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(~ 14.2.12.1.28 Inclined Fuel Transfer Syster 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.

(3) 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 isolation capability;
,

(c) leak testing of assembly penetration;

(d) fuel assembly transfer aspects; and

(e) failsafe syctem which precludes possibility of a

person being in fuel transfer valve room during

fuel transfer.

14.2.12.1.29 Upper 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.

( ).

14.2-58
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14.2.12.1.29 Upper Pool Storage System Preoperational Test |

(Continued) I

l

(2) Prerequisites
]

;

r

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing.

(3) General Test Methods and Acceptance Criteria

y verification of the capability to transfer upper pool
,

N fluid to the lower pool at +ha fi ni r ria= i red .
_,

"T c.ow n w. -

t n =l 4t- t1 sn.

J \ .\. .

14 . 2.14. 2. . Ju rianc rwwass sampA2ng system (Radwaste)
Preoperational Test

Applicant will supply.

$
( #

14.2.12.1.31 Reactor Vessel Flow-Induced Vibration Preoperational -

Test

(1) Purpose

The reactor vessel flow-induced vibration test contains

the engineering requirements for the preoperational

vibration inspection and flow excitation o'f reactor -

internals. These requirements are intended to fulfill
"

provisions of NRC Regulatory Guide 1.20 with respect to

the vibration assessment of reactor intervals. |
,

s

(2) Prerequisites

(a) Recirculation system preoperational testing shall
,

be completed sufficiently to allow safe operation of

the recirculation pumps at rated volumetric flow for

i extended operation.

14.2-59
!
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- 14.2.12.1.31 Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued)

(b) Capability to maintain the reactor water temperature
equal to or greater than 150*F shall be provided '

%throughout the duration of the flow test. JN

(c) 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.

(d) 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.

I
(e) Capability to bypass the recirculation system )

cavitation interlock protection shall be provided.

(f) Reactor assembly must include all core support
structures and components, jet pumps, spargers,

j shroud head, and reactor vessel head. '

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

.

| (h) 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.

|
(i) In-core instruments, neutron sources, and fuel shall

not be installed throughout the duration of the - s
I'

test.

.

14.2-60
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! (. 14.2.12.1.31 Reactor Vessel Flow-Induced. Vibration
i Preoperational Test (Continued),

j
!

(j) Reactor vessel surveillance program specimen holders
and specimens shall be installed throughout the
duration of the test.

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

(1) Manway access tu the reactor vessel bottom head

region 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.

,

((
(m) 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.

(n) 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

Ins tructions (FDI) have been implemented
satisfactorily.

(o) Performance of the initial inspection shall be con-

ducted upon the completion 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

.

~14.2-61
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(- 14.2.12.1,31 Reactor Vessel .? low-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.

Selected 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;

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

3. plenum region for evidence of loose and/or
failed parts;

-

14.2-62
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((. 14.2.12.1.31
'' Reactor vessel Flow-Induced Vibration

Preoperational Test (Continued)

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

.
jet pump adapter welds;

5. liquid control and delta pressure line and
bracket welds;

6. shroud-to-shroud support welds;

7. jet pump instrument lines and brackets;

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

9. jet pump beams, beam bolts, wedges, and locator
I screws;

10. jet pump riser braces and welds;

11. shroud head' and shroud bolt lug welds;

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

; 13. core support plate bolt keepers;

14. steam separators and standpipes cross brackets

and supports;

! i

14.2-63
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(' ' 14.2.12.1.31 Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued) )

-

15. shroud head bolt-support ring, support ring
'

brackets, and support welds;

16. feedwater sparger and attachments;

17. core spray lines, brackets, and core spray
spargers;

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

19. core plate surface and annulus for loose and/or
failed p' arts;

'

{ 20. installation of each peripheral single-fuel -

'

support casting orifice for latch position and

component seating; and,

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

(b) Flow Testing

.

1. 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) .

2. 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.

14.2-64
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; 14.2.12.1.31 Reactor Vessel Flow-Induced Vibration l
!

Preoperational Test (Continued)
i

-

i

3. Each reactor recirculation system loop shall
be operated indep6ndently for a minimum of
14 hours. During the one-loop operation, the
loop drive flow shall be the same as that

required for balanced operation at rated
volumetric flow, Para (2) .

:

4. The flow testing sequence is not important and
the necessary test tiraa may 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.

(c) Postflow Vessel Internal Inspection,.

1. Following the completion of the required flow
testing, Para (3) (b) , the reactor recirculation

pumps shall be shut down and the reactor pres-
sure vessel depressurized.

2. 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.
,

i

b. Following removal of the shroud head from

the RPV, the completion of the internal,(
inspection will be conducted to include

,

i 14.2-65
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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

{1 reactor operation, shall be reported to
'

GE Operating Plant Engineering.

2. 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 Engineerin7

3. A copy of the inspection record shall be
'

provided to GE Operating Plant Engineering.
In the event resolution of a discrepancy

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) Prerequisites

~

|

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;

j (b) condensate;

! (c) emergency service water (ESW); and

(d) normal and clean radioactive waste (CRW) drains.t

|

14.2-67
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('
14.2.12.1.32 Air Positive Seal (APS) System Preoperational Test

(Continued)

(3) Test Methods and Acceptance Criteria

(a) System component checkout shall be made.

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

(c) Set ESW and condensate flow rates to post LOCA
conditions. Operate compressors to show that

cooling requirements are satisfied.

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

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

(f) System flow rates and pressures shall meet design
requiremen ts . 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.
l

.

)

14.2-68
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(b- 14.2.12.1.33 Cask Decontamination System Preoperational Test
.

(Continued)
.

(2) 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;

(3) Test Methods and Acceptance criteria

(k
(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 P48-FF032 and test the.

automatic spray system.

(c) Test the hand-held lance. As a safety measure, have

a standby operator present during this test.

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

(
(e) Repeat tes ts b and c using demineralized water.

i

14.2-69
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(- 14.2.12.1.33 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.

14.2.12.1.34 Reactor Island Chilled Water System Preoperational
Test

(1) Purpose

verify the capability of the Reactor Island nonessential

( chilled 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.

(2) Prerequisites

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

SCG has reviewed and approved the preoperational

test procedures, schedule, staffing, and plant

condition.

! (b) The following systems shall be available.

1. demineralized water;

j ( 2. essential service water; ) |

| 3. service air-
!

l

4. instrument air;

14.2-70 )
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14.2.12.1.34 Reactor Island Chilled Water System Preoperational4

-(, Test (Continued)

5. electrical power;

6. normal, DRN, and CHN drains; and

7. diesel generator heat exchangers.

: (3) Test Methods and Acceptance criteria

'

(a) Hydrostatic tests, flushing, and cleaning shall be

done.

(b) System components shall be checked out.

(c) Temporary instruments, as needed, shall be installed.

(d) 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.

.

(e) Start one pump and one heat exchanger. Set flow

rates to all twelve services at design values.

Measure heat load and temperatures.

(f) Conduct vibration tests according to Regulatory
Guide 1.68.

(g) Check all instrumentation.

(h) Repeat Steps e, f, and g using the other pump and

heat exchanger.
I

(- :

( l

l

|-
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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 met and

all instruments function according to design
t

specifications.

.

14.2.12.1.35 Demineralized Water and Condensate Distribution
-

System Preoperational Tests

(1) Purpose

Verify the ability of the domineralized 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.

(2) Prerequisites
;

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

I
schedule, staffing, and plant condition.

(b) The following systems must be available:

|
.1. HPCS;

2. RNCU;

3. RCIC;
|

4. CRD;

5. DRW and CRW drains;

6. electrical power;

7. instrument air; and

8. service air.
(

)

'

14.2-72

!
:|

.- . . . - - -
. __



. .

*
.

'/- GESSAR II 22A7007, . -

/QO,Il 238 NUCLEAR ISLAND RGv. 0
*

M P+d S w .~. b c 40-[i
,

I 14.2.12.1.35 Demineralized Water and Condensate Distributions

System Preoperational Test (Continued)y

(c) It would be desirable to have other user systems

available; however, they are not required because
.

the design flow rate is set by the systems listed.

in Para (b).
*

(3) Test Methods and Acceptance Criteria

'

(a) Temporary instruments and devices sha'11 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 fill 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 remote connection of each
34*AT bMWN branch shall be tested. bATTAs.ggy, (y

. *
.

M )The system is acceptable when design flow rates and ,-s
'

pressures are attained. !

C
.

'g -

14.2-73
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{ 14.2.12.1.36 Clean and Dirty Radwaste Drains Preoperational Tests

(I (1)- Purpose .

Verify the ability of the CRN and DRW drains to collect

and dispatch waste streams to appropriate processing -

facilities .

(2) Prere.quisites

d
t

(a) The construction tests have been completed and the

SCG has reviewed and approved the test procedure,
. schedule, staffing, and pl. ant condition.

. .

(b) The following systems must be available:

.

1. radwaste;-

i
2. condensate;[' *
3. electrical power; and

4. instrument air.

(3) Test Methods and Acceptance Criteria '

.

.

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

1

(b) System components such as pumps and valves shall be

checked out.
.

(c) Each sump is to be individually tested as follows:

i

'1. Apply design flow to each drain, one at a ti e, q,

to verify that the water drains properly. hrat=1 (.

t.>
'y u .:r- o c.w 3 t w a v= w e 4 s re w g c.c e a n g 9

g
' \ga
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(
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''
14.2.12.1.36 Clean and Dirty Radwa' ate Drains Preoperational TestsI

(Continued)b'
2. Check each sump pump for starting, pumping, and

stopping correctly. Gce<just level controllersAd
.swcif necessary. W 4 pump 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-BB001 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) 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.

.

(2) Prerequisites

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

t

(

14.2-75 l
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14.2.12.1.37 Detergent Drain System Preoperational Test
( (Continued)

(b) The following systems must be available:
.

1. instrument air;

2. electrical power;

3' . cask decontamination;
4. condensate; and

5. demineralized water.

(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-AA001 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.

(. .

)

14.2-76
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(. 14.2.12.1.38 Essential Service Water System Preoperational Test

(1) Purpose

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

(2) 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;

2. normal and DRN drains;
i- ( , 3. water from supply header 24 in. ESWl-ADC and.I

24 in. ESN41-ADC; and

4. electrical power.

(3) Test Methods and Acceptance Criteria

(a) Install temporary instruments and equipment as
needed.

(b) Check out system co.mponents.
.

(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

14.2-77
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(- 14.2.12.1.38 Essential Service Water System Preoperational Test
(Continusd) -

set with balancing values. The total flow at BOP

should equal 12,198 gym for Division 1 and 12,109
gym for Division 2. Only one service water pump

; should be running at this time. Measure individual
flows and pressures.

,

(e) Shut off the RHR heat exchangers, then balance out
the flow rates to all nonessential services. The

i total water flow at BOP should be 12,016 gpm for
i Division 1 and 12,012 gpm for Division 2. Measure

individual flows and pressures.
'

L

(f) Start the flow through the RHR heat exchangers and
start the second service water pump. The total

{ water flow should be 19,316 gym for Division 1 and
.

"

19,312 gpm for Division 2. Excess flows are

acceptable. Measure individual flows and pressures.
.

(g) Conduct vibration tests per Regulatory Guide.1.68.

(h) Check for leaks by comparing flows in and out of the

system.

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

as designed.

'

..?

14.2-78
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14.2.12.1.39 Fire Alarm System Preoperational Test
.

(1) Purpose

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

4

(2) Prerequisites
,

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

SCG has reviewed and approved the test procedures,
schedule, staffing, and plant condition.

.

(b) The following systems must be available:

1. electrical power;

(k
2. main control room annunciator;
3. performance monitor

4. carbon dioxide fire protection; and

5. DACOADA computer monitor.

(3) Test Methods and Acceptance Criteria

1
(a) Fire Department alarm contacts at the main control,

; panel shall be tested and made ready for operation.
,

| (b) Check out and adjust system components including
| alarms and battery system.

'

(c) 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.

,

14.2-79
i
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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
j

to transmit a signal to the local fire department.
|

Verify the ring back alarms. Reset the alarm and
verify its operation.

i

|

(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
failure per NFPA, Code 72D, article 2036. Restore

power and verify the resulting return-to-normal

action.

(h) Test the CO system by manual activation.2

(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.

(
)

14.2-80
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14.2.12.1.40 Heated Water Distribution System Preoperational Test

I (1) Purpose

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

,

(2) 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. heated water from BOP;

( 2. normal and CRW drains;

3. instrument air; and

4. electrical power.

(3) Test Methods and Acceptance Criteria

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

(b) System components shall be checked out.
,

(c) Close interface valves and line out valves within
the system. Set the differential pressure between

inlet and outlet headers to 40 psi.

(d) 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.

14.2-81

_ .-

- -



GESSAR II 22A7007
238 NUCLEAR ISLAND R:Iv'.0

.

(. 14.2.12.1.40 Heated Water Distribution System Preoperational Test
(Continued) y,

!

(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 I
d

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,
i

I

(g) Attainment of design temperatures will be impractical
for many of the units. Therefore, system acceptance

is based upon conformance to flow requirements. When
all flows meet design values, the system is

,

acceptable.
C. )1

s

14.2.12.1.41 HPCS Service Water System Preoperational Test
|

(1) Purpose i
l

)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.

(
''

)

14.2-82
,
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- 14.2.12.1.41 HPCS Service Water System Prooperational Test
_ (Continued) i

(b) The following systems must be available:

1. BOP service water;

2. DRW drain;

3. electrical power; and

4. diesel generator jacket water. )

(3) Test Methods and Acceptance Criteria

|i

I(a) Temporary instruments and equipment needed for safe
i

and adequate testing shall be installed.

(b) System components shall be checked out.

( (c) Fill the system with service water, venting air and |

avoiding water hammer damage. !

(d) Set discharge balancing valves about one-half open,
)

inlet valves fully open, and then start the HPCS

service water pump (in BOP).
4

(e) Using downstream balancing valves P40-FF002 and
P40-FF007, set the flow rates at design values

through the diesel generator jacket water cooler I
*and the HPCS pump room cooler. '

(f) Measure flow rates, temperatures, and pressures. 1

(g) Check for vibration per Regulatory Guide 1.68.

(h) The system is acceptable when specified flows,

( pressure drops, and heat loads are attained.

(

.

14.2-83
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( 14.2.12.1.42 Instrument and Service Air Systems Preoperational
L Tests

..
.

(1) Purpose

verify the ability of the instrument and service air

systems to provide the design quantities of clean dry
compressed air.

.

(2) Prerequisites

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

(b) Electrical power must be available.

(3) Test Methods and Acceptance Criteria
,

,

i (..
)

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

(b) Check out and calibrate instruments.

(c) 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.

(d)
.

Check for cleanliness by passing a stream of air|

| through a filter cloth for ten minutes. The filter
i shall be a cotton fabric with 80 to 100 yarns per
! inch in both directions. The cloth must contain no

organic or particulate matter.

;(
-)

. 14.2-84.
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(C( 14.2.12.1.42 Instrument and service Air systems Preoperational
Test (Continued)

(e) Observe the service air for moisture. MckT.erate

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 bei

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.

[ (i) 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 ccndition. j

!(
l

14.2-85
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'( 14.2.12.1.43 Pneumatic Supply System Preoperational Test
b (Continued)

.

(b) The following systems must be available:

1. CRW drhin;

2. instrument air; and

3. electrical power.

(3) Test Methods and Acceptance Criteria

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

(b) Check out system components.

(c) Test both Division 1 and Division 2 as described
hereafter.

(d) Test compressor operation. It must start at 145 psig

and stop at 165 psig. The accumulator recharging
time must not exceed 40 minutes.

(e) Check for proper operation of all safety-related

instrumentation in accordance with Regulatory
Guide 7.80.

.

'

:

(f) Check the compressed air for cleanliness in accord-

ance with Regulatory Guide 1.80.

(g) Simulate a LOCA signal and verify that all parts of

the system respond according to design.

(h) Simulate low pressure by closing the compressor
discharge valve and bleeding off air from the,

,

receiver. Note the pressure at which the emergency )

14.2-86
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(( 14.2.12.1.43 Pneumatic Supply System Preoperational Test
(Continued)

supply valves are actuated. Then close the bleed

valve and make sure that the pressure does not
exceed the design maximum.

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

(j) Test for excess vibration per Regulatory Guide 1.68.

(k) Perform a loss-of-air test per Regulatory Guide 1.80.

(1) 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.

i

!

'

14.2-87
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14.2.12.1.44 Nuclear Island Process Radiation Monitoring System -

t(- Preoperational Test (Continued)

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

|

1. main control room annunciator;

2. Radwaste Building annunciator;

3. performance monitoring;
4. electrical power;

5. Standby Gas Treatment System (SGTS);
6. Fuel Building (FB) secondary containment

HVAC isolation; and

7. Containment Building (CB) HVAC isolation.

(3) Test Methods and Acceptance Criteria

(a) Since radioactive isotopes will be used as check
( }sourcer, 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.

)

14.2-88
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j (- Nuclear Island Process Radiation Monitoring System14.2.12.1.44
Preoperational Test (Continued)

(e) 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.

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

(g) The system is acceptable when all actions conform
to specifications.

14.2.12.1.45 Suppression Pool Makeup System (SPMS) Preoperational
Test

(1) Purpose
9

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

(2) 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 operational and
available:

1. electrical power,

, 2. instrument air,

3. condensate, and

4. DRW drain.

14.2-89
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24.2.12.1.45 Suppression Pool Makeup System (SPMS) Preoperational
Test (Continued)

5 '

(3) Test Methods and Acceptance Criteria
_f

(a) Any temporary instruments and equipment 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;

2. 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

| 5. Repeat step 4 with reactor mode switch in

REFUEL position (inoperative valves indicate

proper interlock).

(c) Set the suppression pool 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.,

5 )

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

(d) Adjust levels, then simulate a IOCA while having a
low-low level in the suppression pool. The SPMS
valves must open automatically.

(e) Simulate a LOCA only and verify the time delay.

(f) 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
4

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) 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. main control room annunciator;

2. performance monitoring computer;

e 3. electrical power;

|

|
;

14.2-91
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- ( 14.2.12.1.46 Suppression Pool Temperature Monitoring System ;
Preoperational Test (Continued)

~

.

4. condensate; and

5. DRW drain.

.

(3) Test Methods and Acceptance Criteria

(a) Check out system components.

1 (b) Fill the suppression pool to the. post-LOCA minimum
water level.

(c) Verify that the proper suppression pool water tem-
perature is being indicated and recorded by all

instruments.

[ (d) 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.

(e) 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;

! Verify the ability of the water positive seal system

(WPS) to supply design quantities of condensate water to

the valve seats of containment isolation valves during

post-LOCA conditions.

(
")

,

14.2-92
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14.2.12.1.47 Water Positive Seal System Preoperational Test
~ (Continued)

(2) 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 operational and
available:

1. electrical power;

2. condensate;

3. ESW;

4. air positive seal (APS);

5. normal, CRW, and DRW drains; and
:,

. 6. containment isolation.
(

(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.

*(c) Fill the sealing water supply tank P60-AA001 to the

proper level with condensate or ESW.
.

(d) Check to see that the Reactor Building fuel storage |

pool is filled with water to the proper level.
,

: (e) Using the APS System, pressurize to 50 psig the
|

j( sealing water supply tank P60-AA001.
(

'

!

14.2-93 1
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([~ , 14.2.12.1.47 Water Positive Seal System Preoperational Test -

(Continued) .)

(f) Test each motor-operated valve individually by

opening it with its test switch. Observe the

valve to see that it opens, then close it.

(g) Test the high flow alarms by opening each header

drain valve one at a time.

(h) Test the icvel control of sealing tank P60-AA001

by draining water from it until the condensate

supply valve P60-FF027 opens.

(i) 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.

,)

(j) The system is acceptable when all valves and instru-

ments function according to design specifications.

14.2.12.1.48 CO Fire Protection System Preoperational Test
2

(1) Purpose

Fire Protection Systemverify the ability of the CO2
to supply the design quantities of carbon dioxide'

to the diesel generator rooms and day tank vault in the
event of fire.

(2) Prerequisites

|

(a) The construction tests have been completed and the

(
SCG has reviewed and approved the test procedure,

,),

schedule, staffing, and plant condition.

14.2-94
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( b.
, 14.2.12.1.48 CO Fire Protection System Preoperational Test.

2
(Continued).

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

!

1. electrical power;

2. carbon dioxide storage;

3. Diesel Generator Rooms and Switchgear Room
HVAC; and

4. Diesel generator starting air.

.

(3) Test Methods and Acceptance Criteria

(a) Actuate the automatic CO flo ding system by pro-2
viding two heat sources at cross zones. The Con-

| trol Room will note high temperature within Diesel

Generator Room and CO fl w into affected space.2
- Verify time delay of 30 seconds between alarm and

(( CO I1U"*
2

(b) With the CO supply block valve closed, activate2
the manual CO discharge mode by the local keylock2
while the starting air compressors are in operation.

The compressors will be deenergized and cannot be

; restarted with the trip signal present.

(c) Verify isolation of the Diesel Generator Room.

I Check that all H & V fans have stopped, and all
*louvers and dampers close on CO system actuation.2

| (d) Check alarm circuits for visual and audible alarms,

sound levels and time delay.

I

(e) Determine the CO fl w rates and concentration.2

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

|( ments, circuits and alarms function according to
( design specifications.

,

.

14.2-95
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( 14.2.12.1.49 Suppression Pool Cleanup Preoperational Test }

(1) Purpose

Verify the system integrity of the Suppression Pool
i 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. ~

:

(2) 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 operational and

available:

.

1. normal and DRW drains;

2. electrical power;

3. service and instrument air; and

4. spent resin storage tank.

(3) Test Methods and Acceptance Criteria

(a) Install any temporary instruments and equipment

needed for safe and adequate testing.

(b) System component checkout shall be made including

calibration of instruments.

(c) Maintain the suppression pool at the normal water

level.
( )
.

.

14.2-96
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;f 14.2.12.1.49 Suppression Pool Cleanup Preoperational Test,

: (, . (Continued)

(d) Assure a full complement of nuclear grade resin in

the SPCU domineralizer. Verify valve operation

and flow by simulating resin transfer.

(e) 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.

(f) Test SPCU isolation valves' operation by simulating

LOCA signal. Verify indication lights' signal in

Control Room.

:(q
(g) The system is acceptable when all component equip-

ment, valves, and instruments function according

to design specifications.

i

14.2.12.1.50 Fire Protection Wet Standpipe Preoperational Test

(1) Purpose

Verify the ability of the Fire Protection Wet Standpipe

System to supply fire protection water to all portions

of the Nuclear Island.

(2) Prerequisites

(a) The construction tests have been completed and

the SCG has received and approved the test pro-

I( cedure, schedule, staffing, and plant condition.

.

14.2-97
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g- 14.2.12.1.50 Fire Protection Wet Standpipe Preoperational Test 1( (Continued) )

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

1. electrical power;

2. instrument air;

3. normal and DRW drains;

| 4. Radioactive Waste System;
i S. Balance of Plant (BOP) portion of the Wet

Standpipe Fire Protection System; and
6. Essential Service Water System (ESW).

(3) Test Methods and Acceptance Criteria

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

)
,

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

(c) Check lineup from fire pumps through the Fuel
Building interfaces. Evacuate air from lines and

check static pressure.

(d) Check standpipe flow rates and verify alarm set-

points for sprinklers and hose reels by slowly

) increasing flow rates until switch actuation

occurs.

(e) 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 equipment,

flows, and pressures perform to design requirements.

14.2.12.1.51 Drywell Chilled Water System Preoperational Test
!

(1) 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.

(2) 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:
4

1. electrical power;

2. demineralized water;

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.

14.2-99
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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.

(c) 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 chillar 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.4

(h) Test the return chill water high temperature>

by adjusting the set point. The alarm will

actuate and the loop will shut down.

( !

14.2-100
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! / 14.2.12.1.51 Drywell chilled Water System Preoperational Test

( (Continued)

(1) 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) Prerequisites

(a) The construction tests have been completed and thc'

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;f

( 2. domineralized water;

14.2-101
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14.2.12.1.52 control Building Chilled Water Preoperational Test-

( (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.

(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.

(c). 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.

(d) 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.

|

(e) Activate chiller and check operating performance.

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 condit,ioner. Demonstrate both

chillers may operate simultaneously.

( )

14.2-102
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14.2.12.1.52 control Building Chilled Water Preoperational Test
- (' (Continued)' (; -

-

(f) Test the auto-start logic. When an operating

chilled water pump is doenergized, 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.

(g) Test standby loop actuation by adjusting the chilled

water pump discharge temperature set point. On

high temperature, both loops shall be operating.
.

(h) Test low flow control by throttling chilled water

discharge from an operating pump. The operating

loop shall stop and the standby loop shall start.

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

k ments, pumps, chillers, and alarms function

according to design specifications.

14.2.12.1.53 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.

, (t

14.2-103
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'

I14.2.12.1.53 Polar Crane Preoperational Test (Continued)
I

(b) The following systems must be operational and,

available:

1. electrical power;

f 2. area lighting; and

; 3. Reactor Building HVAC.

.

(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.

!

(c) 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.
.

(d) Test trolley travel through entire range at up to

maximum speed. Verify brake action at several

speeds in both directions. Verify that limit

i switches prevent overtravel.
!

f

(e) Verify operation of limit switches on both main
i and auxiliary hoist to prevent overspeed and

overtravel in either direction.

(f) Verify that the main and taxiliary hoist motors

cannot both be energized at the same time.

i

(g) Confirm that both main and auxiliary hoists brakes

( are applied automatically upon power interruption

or neutral position of controls.

14.2-104
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14.2.12.1.53 Polar Crane Preoperational Test (Continued)

Check the load sensing instrumentation of the main ,

' (h)
hoist. Applying known loads, verify that both

Verifydigital readouts display accurate weights.'

s

(O _Ani.4 4 wavic.*We or At tsavr.\gh loads.hoist and alarm operation on hi 7,5 tom.urect-..c@' %e._ M

wp, Me was Fea. Af beast one_ Woutt e .4aw w g o rtsAT m te
The system is acceptable when all controls, switches e s

__

(t)
and alarms function according to design specifica-e

' tions.-

t

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

/4. 2 a 19 / * 6'4 ~ S * / WsA. /0 * /* S'|~ 2f
l'''= Q * | Q * I SV' S| d

y
s 4* A IU * / * S%

Q * I Q . |* d'y - 4 j /H . 3 . t Q. Ss/ - S' [ /4. 9. /2. ft/ a &f/4o M9J4. a .13. / a Sde-f * s q. 0 . t 3. / * SV- 9'] ,,
y

14.2.12.1.55 Electrical Systems Preopera,tional Tests ,

/ Y Q * 11 * 6~b ' f W<A U N
~

& / 4 0 , 1 0. /. 6 T 1 4 t o**7 H - y
. .

.

\
:

Seismic Monitoring System Preoperational Test14.2.12.l'.56
.

Applicant will supply.
}N

'

~ -

I 14.2.12.1.57 RHR Complex Heating and V ntilation System Pre- $
,

|

operational Test j \
__,

1

O
Applicant will supply. J

14.2.12.1.58 RHR Service Water System Preoperational Test

Applicant will supply.

14.'2.12.1.59 Condensate Makeup Demineralizer System Preopera-
,s , tional Test.

Applicant will supply,

14.2-105
I
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,r All dampers and valves shall be checked for operability from,,

Mu.lly open to fully closed and left in their normal operating position.**

_, Verify the operation of dampers and vaTres' by means of remote manual -as operators and position indicating lights ~ " - ~-
'I -W '--

in the main control recun.
-

,
- I

-- .

,, i i i t i ii

J_
, (M All fans shall be checked for correct rotation.s.

''
- (,d All filters shall be in a clean condition.u

. . .

ae I t) All components of RVAC equipment controls and instruments shall
! /, be checked for completion of piping and wiring
| -| 'T T ! i i i ~ ~~ ~ i i

si ' ' ~ ' ' ' i i i I | I! i~~'I .

k _u" i
-t ; i

As each HVAC system is checked for compliance with design -

, '
! **

criteria, the associated instrumentation and control functi'ons shall, |be tested. Although most testing of control operations and alarmu.
i

" ~ monitoring are carried cut in the main control room, all
instrumentation including local indicating instruments, sensing

. ,

elements and final control elements shall be functionally inspected- ~
a

(. , 3,

'

at some time during the test procedure.
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'

start air conditioning unit X93-ACUO1A. Verify fan XS3-CC001A'*

Ytar Y and inlet dampers 293-FF001A&B automatically open.
,

The unit8'

startup will automatically start both the control room exhaust / return_

fan X93-CC002A and control equipment room exhaust / return fanh ,. X93-CC004A.
Verify inlet dampers X93-FF011A and FF012A automatically,

open.
Assume the normal return dampers X93-FF007A and FF009A hava** automatically opened. '

.

is *' '

i.

7
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i.
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si
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Il)Aliow the system to israbilire than * verify the following occurs"

y toMiit' ol air flow.r
g r

- --
'

L,F.lactric heater X93-BB002A modulates air leaving air conditioning** unit X93-ACUO1A
2,. Differential pressure indicatjiing control switch dPICS-RR601A| ar -

'

, controls air leaving the control equipment room.,, -

. 1 Differential pressure indicating control switch dPICS-RR602A -" controls air leaving the control room.
' -

b -.

1ij, i i 1--

-

Start the chiller room exhaust fan X93-CC007, area exhaust fan
'X9Y-CC'005 and the control building chilled water unit P45-ZZ001.**

Verify exhaust dampers X93-FF014A&B are open.
,, -- . - . . . -- - -

,,

-
; -

i [ | i : |
i se r 1

j I k1' /
,/

lUpon completion of preoperational testing, all
j tempeirary equipment (piping supports, instruments, etc) shall be''

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

-

[' placed in lay-up condition, as appropriate. -

-
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[O) -All dampers and valves shall be checked for operability frem''

g, ully open to fully closed and left in their normal operating positic88

verify the operation of dampers and va14es by means of remote manual
O ,.,. operators and position t=dicatins 21s t-
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in the main control room.
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|[M All fans shall be checked for correct rotation.'' _
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(d&_ All components of RVAC equipment controls and instruments sha:''

be checked for completion of piping and wiring.**
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( | @ " As each HVAC systed is checked for compliance with desigV .
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criteria, the associated instrumentation and control functions shallam

be tested. Although =ost testing of control operations and alarm
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q
monitoring are carried cut in the main control room, all -

instrumentation including local indicating instruments, sensing .
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elements and final control elements shal2. be functionally inspectedas

'at. some time during the test procedure'. .-
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Verify the operation of da=pers and va14es by means of remote manual
O ,", operators and posieten i=eicatins lishts i

-

-
.
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jMl All fans shall be checked for correct rotation.
*

'* _.

I' .
All, filters shall be in a clean condition.
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(f) All components of RVAC equipment controls and instruments shaR''

be checked for completion of piping and wiring."
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criteria, the associated instrumentation and control functions shallsa

be tested. Although most testing of control operations and alarm
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ully open to fully closed and left in their normal operating positiesis

verify the operation of dampers and valses by means of remote manual
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f 4) All components of RVAC equipment controls and instruments shal''
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All fans shall be checked for correct rotation. '_
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(e,] All, filters shall be in a clean condition.,,
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14.2.12.1.55.1 Cicco 1E 125 volt D-C System Procperationni Test

O
{; (1) Purpose

To~ verify the capability of each divisional and non-divisional !
.

battery to supply its load demand without support of the
|chargers for a specified time without dropping below minimum

battery and call voltage. To verify thei 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 1E 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 operate within the design
specification. To verify de to ac inverted operation and
transfer to emergency de lighting.

(2) 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 de emergency lighting available.

(3) Methods and Acceptance Criteria

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

(b) With the battery at the duty cycle discharge state, verify-

O 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.

'
.
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(c) Verify that the d-c system load is consistent with battery
dE) sizing assumptions.

b (d) Damonstrate that each Class 1E division's d-c bus can be
energized independently of the other division's d-c bus.,

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

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

f
(g) Demonstrate inverter statio transfer switch operation

and the ability of the de to ac inverter to supply
normal load within design specification.

(h) Demonstrate that the 125VDC lighting and the self-
contained de lighting will be automatically switched
on upon loss of ac power. Demonstrate that the de self-
contained lighting batteries have a minimum 8 hour
capacity. Demonstrate the adequacy of lighting level
for all amargency lighting.

.
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14.2.12.1.55.2 Emergency AC Power Distribution System

~ (Sb
l

( (1) Purpose

To ,dsamstrate 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 requencing on class
1E buses, and standby lighting.

(2) Prerequisitie's

(a) Individual component tests and complete and h' ave Been approved.

( (b) Instrument calibration is complete.

(c) The Fire Protection System is operable.

(d) Appropriate d-c sources available.

(e) The class lE buses are energized.

(f) Switchgear and battery room ventilation available.

(g) Standby diesel generators and associated systems available.

(h) ' Diesel generator rooms ventilation system available.
\ (i) Essential service water available.

(3) Test Procedure

(a) verify all divisional buses preenergized at correct voltages.

Open one Division 1,'.9kv bus feed breaker, verify only:(b) 6
associated bus is affected, alarms are correct, alternate
feeder will energize bus (as appropriate), and feeders can not
be tied (Repeat for Division 2).

(c) Verify trip and close paralleling interlocks.

(d) Verify system redundancy and electrical independence.

(e) verify all load shedding and sequencing events for
Division 1 and 2 buses as described in Section 8.3.1.1.7.

(f) vary feed voltage to regulating trrnsformers and verify
load voltage is within limits for entire load range.

.

(g) Verify Motor Control Center Voltage.

(h) Test all local and control room controls associated with
II) the tests above.

(
(i) verify adequacy of standby lighting systems.

.
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14.2.12.1.SS.3 StOndby DiCCol GCnorator Prcop3rcticnni Toot

O
| [ (1) Purpose

(a) To demonstrate the capability of t.he 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. .

(-.
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(c) To demonotrcto tho cystem'a ability to pickup cmargoney londo
during cimuletcd cccident conditiono.

([) (d) To demonstrate the operability of the diesel generator auxiliary
systems, e.g., diesel fuel oil transfer, diesel-generator starting |(~'' air supply, jacket water, and lube oil. |

,

..

(2) Prerequisites,

(a) Individual component tests are complete and have been approved.*

-
1
I(b) Instrumentation available and properly calibrated.

(c) The following system and/or components are available:

1. Pneumatic sources.

2. Essential service water.
~

3. Electrical power, to motors, fans, etc.

4. Fire protection system in diesel generator building.

5. Diesel generator building ventilation.

6. D-c Rower source.

([) (d). Sufhicient diesel fuel on site to perform test.
( .

(3) Test methods and Acceptance Criteria.

(a) Demonstrate prpper 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 frequency and voltage withir
the specified limits.

.

.
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; (b) 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.

,

f,

(c) Demonstrate proper operation of the diesel generator during load
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.

(d) Demonstrate 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.
! ..

'( (e) 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.
,

(f) Demonstrate 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.

.

(g) 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

l@% 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.

(h) 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.

(i) 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.

(j) 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. '

U2) verify all interlocks, controls, and alarms operate in accordance(k)(' with design specifications.

.
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- (1) D;monotroto ctarting rolichility by ccans of any 69/n coneccutivo
valid otorting tact with:ut failuro (per plent) , whoro n 10 equni
to tho number of diesel generator units of the same design and size

(b (m) Auxiliary system instrumentation and equipment will be tested using
~ actural or simulated conditions to verify performance within design

specification.

(n) Test all Diesel Generator Local and Control Room controls,

r
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14.2.12.1.55.4 ECCS Intcgrotcd Initintion With Profarrcd Sourcs of.

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

r
'(.

(1) Purpose-

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

(2) Prerequisites

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

b. Permanently installed instrumentation properly calibrated and operab

G. Necessary test instrumentation available and properly calibrated,

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

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

f. Class lE switchgear and battery room ventlation systems available.
,

III g. Class lE buses are loaded with their normal plant demands.
(

h. Standby diesel generators and associated systems available.

i. D'iesel generator rooms ventilation system available,

j. Emergency pump roomt ventilation systems available.

k. Emergency service water systems available.

1. RHR system available.

(
.

k
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D. HPCS cyotem (including HPCS diocol g0ncrator) ovailablo.

([) n. LPCS system available.
~

(" i

o. Condensate storage tank and suppression pool water available for ECC'
operation.

,

I
.

o |
'

p. Fire protection system is operable.
,

(3) Test Procedure

a. Intitiate a Class lE, Division 1, 6.9 kV bus undervoltage and verif3.
the following.

?

1. Automatic ' starting of the diesel generator with its associated d--;

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 kt
Class lE buses.

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

b. Initiate a total LOPP and initiate the items in 14. 2.12.1. 55. 4 (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 prefer 2

| source breakers are tripped, diesel generators accept the sequenced
loads.

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

integrated response by injecting rated flow into the vessel beginnirt

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.

.

1
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d. With Division 1 and 3 electrical cyctems out-of-corvico, normal powsr
available to Division 2 and the ECCS manual pressure vessel isolation
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.

f.
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
equipment.

4. Verify that isolated buses remain de-energized.

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

Verify integrated ECCS response in conjunction with simulated LOCA
LOPP signals demonutrates 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 de system load is consistant with battery sizing
assignments.

s
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14.2.12.1.55.5 Non-divisional AC Power Distribution System
,

(1) Purposs

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

(2) Prerequisites

(a) Individual component tests are complete and have been
/ approved.

(b) Instrument calibration is complete.

(c) The Fire, Protection System is operable.

(d) Appropriate d-c sources available.

(e) Switchgear and battery room ventilation available.

(f) Normal AC lighting system available.

(3) Test Methods and Acceptance Criteria

(k (a) Verify buses pre-energized at correct voltage.'

vary feed voltage to regulating transformers and verifyJ (b) ' load voltage is within limits for entire load range.

(c) Verify Motor Control Center Voltage.

(d) Verify adequacy of normal AC lighting.

(f) Verify that the series isolation breakers feeding the ECCS
Sump Pump MCC buses Al-3 and B1-3 are tripped by their
associated Division 1 and 2 control signals upon initiation
of a LOCA.

s
.
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14.2.12.1.60 General Service Water System Preoperational Test (
, . ..

Applicant will supply. .

14.2.12.1.61 circulating Water System Preoperational Test
..

,

Applicant will suppl . '-

14.2.12.1.62 Main Turbine Electro-Hydraulic Control System
Preoperational Test

Applicant will cupply.
.

14.2.12.1.63 condensate System Preoperational Test

Applicant will supply.

14.2.12.1.'64 Condensate Polishing Demineralizer System

( Preoperational Test

Appl.icant will supply.

14.2.12.1.65 Condensate Storage System Preoperational Test

/t /V.7./%*I'NApplicant will supply. , j, g g
cut </T. A y 4"*% _}q , ,4, g _ j y 7x t x'

,

MO * b14.2.12.2 General Discussion of Startup Tests ,

.

'll those tests comprising the startup test phase (Table 14.1-3)
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 Q
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14.2.12.1.G7 Combustible Gas Control Preoperational Test
c
l

(p./.
,b n.p*sE...t os.--.< -

To verify the ability of the Combustible Gas Control System to perform
within design specifications..

{f. Prerequisites

y .

k,
,

o., l . Individual component tests have been completed. .

f
) 2 Instrument calibration and loop checks are completed.

.

\ <.

C: Test instruments are available and calibrated.,.

ch E. Electrical power is available. ,
.

.

E.w e v m S e vi u u A tt o-
GH 57 a y-f! - ' - 1'l=; System is operational."

.
.

w e p.m.t w . h M D S f a w o ert G * $4eam e= 51sn m n, s ecoww w .og,, g,
. f ji. 4 Annulus Exhaust Gas heatme:It .Sy. c 4. yyersetbinri.~

4
.

. -
.

M s.f do D 3 .

( h Test n : d" r *,

.

s wd4 Mad-
.4 X. Verify coerressor, recombiner, analyzer and control functions.

'-o
-

b 2. Verify operation time for isolation valves.
. .

b C 3. Verily system response to manual isolation. .

.

.

[ 4. Verify post-LOCA hydrogen monitor operability.

Acceptance Criteria

A I A M G i"A!d
Compressor, recombiner, analyzer, co. trols, and post-LOCA monitors functionp '

(" within design specification.

i
*

.
*
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I criteria for preoperational tests of

'

containment penetrations are given in
Subsection 6.2.1.6. A list of penetration
and isolation valve leakage tests is given as
Table 6.2-29.

.

. a ,
.

,

.

I

- -r a E a el l.s.4s. m. Mav- 6 4 O. O~7 Ed.

/4.1. /t. i. '~10 f u b ^'===^ d M S 'A : - Y'
,

Airsoxy
Criteria fo .preoperational tests of
containment , etr ti;..; are given in4

Subsection 6.2.1.6. A list of penetration
and isolation valve leakage tests is given as
Table 6.2-29.
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criteria for integrated containment leak,.ge
tests are aivan in Subsection 6.2.6.1.
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CM%p 5354 %
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e
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CCS ^* d(s rss) y ,hade-i -

The pr parational te procedures for the Standby Gas Trea nt

System and the Contr Building outdoor Air Cleanup Systa are
s

descri d in 6.5.1.4.e N . The SGTS and CBOACS

are included in Se on 14.2.12 e m but the requirements
for the preoperational . test procedures .'.;;12 he r '=;..;;2 :.e

yv-e% Q M Sw b s t.sMon (o . 5, g ,4 ,O HL-
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. . . .
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c
m '
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%k CM(Mow t w-
'

?

6 4 C , O ' 3 _,%
T

-

4

N,7. /J./> % ATM be b U4
Table 6.2-24 N lists potential

*

bypass leakage paths, and describes mode of
leakage protection where applicable. Test
procedures are identical to those used for
other penetrations under isolation conditions.
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The purpose of this test is to verify that the non-NSSS safety-related
piping, designated as ASht Class 1, 2, or 3, is free to expand thermally as
designed. -M th:t t +es.ient-induced ply. ut.iin You"stardy-state--vibratieer-

.ats witMa neceptable liairte.

141.n.1.*51.1 -
*

&g Prerequisites
:

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

j vith the design drawings. Instrumentation has been installed and

4

- calibrated.
-

,

\

. / Y Q ~ /O b Sp.

9
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.

A-' ; ; rgxnic, 1 i..srine, i.h .ysterpipin.-dll- k visually-inspected
Sar yjb_ ration. H-visuab e g y**~ Meets . ques tionable . vibra tion ,-the
sys. ten &lt be cbecked.using a-vibratton-mosh During initial system-

heatup, piping thermal movements at selected points will be instrumented, ~
,

monitored, and recorded. Accessible pipe hangers and snubbers not -

instrumented will be visually inspected.'

..

7. |4'2.12. l.I l 3 ., ,

$4 Acceptance Criteria- -

.

'

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

piping systems or components other than by design. .

'

i 2. The measured thermal movement shall be within 125 percent of the
,

i analytical value or 10.25 inch, whichever is greater.
I
1 -

,~ 3. Spring hanger movement shall r.easin within the hot and cold set points,
and snubbers shall not become fully extended or retracted.,,

!

| d . t . it . l .'8.'L \ltst2 m m E f" O C t~ m l P *

NRC Regulatory Guide 1.70, Item 3.9.2.1
,

"Preoperational Vibration and Dynamic Effects Testing on Piping" says
the preoperational piping vibration and dynamic effects testing during.
startup functional testing will be conducted on safety-related'

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

'

-( that requirement.1

a.m.i .e.19
Q kft5h5,dU,ISIT S Vibration tests shall not be made before all
piping and supports have been inspected and determined to be properly

. installed and hydrotested.

" N.u ti .l .44.7. Wgttsmod Tuv W eut.ouan.
' ~~

Q - DESCMPTIO:: GE .THE 4EST- PAOGRA'FF- The vibration test is designed
I
___

to be run with the reactor and associated system in either the hot or
cold condition. The test program is divided into two phases.

[t vari, Net rec <- ' %4.6

y Q g - fo& ~ ff
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Phase I - The dynamic response of the system is noted by observation _<
'

and 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.
Allowable deflections should be developed after completion of stress _

analysis. Piping exceeding Phase I acceptance limits will be ~
-

treated as described in Phase II.
j - -

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

or

. proceed with time history analysis. . .

, . . , ;

~

Apply time history analysis to determine whether additional -- |-
corrections are required. __ |.

,

.

b PHASE I All safety-related piping shall _
. _ - . .% These measurements 9,be subjected to preliminary vibration measurements.

| shall be taken during pre-operational tests, with machinery and fluid ,

systems operating under test conditions.. Any indication of persistent
.vibration shall be followed by recorded measurements for subsequent

analysis. - *

-

Y-

; .

M . TEST CONDITIONS Special attention shall be given to piping.

7'
' ,_

attached to pumps, compressors, and other rotating or reciprocating
*

equipment. Measurements shall be taken near isolation valves, pressure ;
control valves, and other locations where shock or high turbulence may

.

* e

be present. W a A5+ 6 M 6'",F" -
h . i .iweme m w * "-m ven. vie r in ws . ww.lc 4.n-. _trg1:e.v.%T_ . 5.1 gi few-list-of-recommended "

A " S. TEST INSTRUMENTATION
'

i tgS' #~*-"=. Preliminary measuremer.ts may be made with a -

C From theselight-weight portable vibration meter. 49 BE W. m . .....

measurements, the number and location of recorded measurement points
-

-
. g

shall be determined. . _

Jus 9P3' b, RECORDED MEASUREMENTS Every measurement record shall be -

accompanied by a sketch showing the location of the measurement point,
plus a description of the system operating conditions at the ti=e of

-

measurement.. Measured data shall include actual deflections and _

frequ2ncies. Time duration of measurement shall be sufficient to
indicate whether the vibration is continuous or transient. -

.e - JEK .CPHASE II ACTION If the allowables are exceeded, two options are-
available, whichever is deemed appropriate.- _

__

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

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

c.w raMy
... / 4 3 * / # ' I- . . . . . ._

__ _ _ _ _ _ _ _ _ _ _ .
__ . _. _ .- ._ . _ _ - _ - __|
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*

\ ' ' p G, TIME-HISTORY TEST
~

,

hEstablishthetime-historyofthepipingsystem.
&& Perform stress analysis based on time-history and compare with

code allowables.

,
FC If the allowables are exceeded, take remedial action.

1

g $.1. REMEDIAL ACTIONS Two basic methods of solving the problems are
suggested, one or both of which may be used in a given case.,

_s

$A Change in the piping arrangement. This includes a number of
possible changes, as - 's *

Adding and/cr relocation of piping supports.a

b Rerouting of piping layout to eliminate fluid resonance
characteristics.

(8, Change in the flow modes of the system by -
'

_

a Increasing opening or closing time of valves.
.

b Addition of a device og 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.

i

|

'
\

_

a

/4 9 - /o L - 3
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14.2.12.1.76 Containment Pressura Instrumentatien Pra:perational Tast \y
'

b
(1) Purpose %. %

(~ , Verify the proper connection and tracking of
tontainment pressure instruments, and that the
tubing supplying these instruments is not
blocked.

(2) Prerequisites
(a) All 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
containment pressure instruments must track
properly and all affected instrument lines will
be verified clear of obstructions.

!

/

"Te-xk kban J' '

a. f hv .
j
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%
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14.2.12.2 General Discuccion of Stcrtup'Tosto (Continued)

In describing the purpose of a test, an attempt is made to identify

those operating and safety-oriented characteristics of the plant
,

which are being explored.

Where applicable, a definition of the relevant acceptance critexLa

for 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 satisfied, the

plant will be placed in a suitable hold-condition 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 1 criterion are now

satisfied.

A Level 2 criterion is associated with expectations relating to the

perforr$ance of systems. If a Level 2 criterion is not satisfied,

operating and testing plans would not necessarily be 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 N
s"-

.

h4JkJ
.-

Tb he \ k ewAw pod- JLk k 4sk d t A4 4, g Jt \
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Startup Test Number 17 - Core Power-Void Mode Responr _ (14.2.12.3.17)
. . .

,

-

O st t e r e ..mber 23 - me. crc.1.tio. 11ow co.tro1 c14.2.12.3.2s> _ x11
sections except that dealing with maximum flow

contro1 valve speed. $i

N.
. .a .. . . . .

'

_

Startup Test Number 31 - Reactor Water Cleanup System (14.2.12.3.31)
.

-

.

.

e
*

. .

+e ,

9

'

O

O
i

/ y, 9 - /0 ? h

- - _



GESSAR Il NNAT007
238 NUCLEAR ISLAND Rev. C

sk.14.2.12.3.1 Startup Test Number 1 - Chemical and Radiochemical

('i '

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 domineralizer operations by direct and
indirect methods, measurenants 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 initiation of testing. Instru-

mentation has been checked or calibrated as appropriate.

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

14.2-108

-

1
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14.2.12.3.1.3 Description (Continued)

(' made to deternine the chemical and radiochemical quality of reactor
water and reactor feedwater, amount bf radiolytic gas in the steam,
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
maintained within the limits specified.

The activity of gaseous liquid effluents must conform to license
limitations.

( Water quality 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

*A 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) Monito'r radiation at selected power levels to assure the
protection of personnel during plant operation.

14.2-10S
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14.2.12.3.2.2 Prerequisites

(
The preoperational tests have been comp 1'eted, the SCG has

,

reviewed and approved the test procedures arid initiation of test-
'

ing. Instrumentation has been checked or calibrated as
appropriate.

ch . 14.2.12.3.2.3 Description .

fA survey of natural background radiation thro shout the plant site will be
made prior to fuel loading. Subsequent to fuel loading, during reactor heatu-
and at no-inal power levels of 25' , 60%, and 100' of rated power, ganma dose
rate measurements and where appropriate, neutron dese rate measurements will
be made at specific locations throughout the pla.t. All potentially high
radiation areas will be surveyed. This should specific.11y include:

a) Drywell to containment building penetrations
7

b) RWCU system backwash receiver tank resin transfer piping in the area where
it exits the containment building and enters the auxiliary building. Tnis
should be monitored before, during, and af ter the transfer of discharged
resins from RWCU backwash receiver tank.

( c) Utilize the transfer of the gamma pins for the operational sources f ro .
the fuel building to the containment building as a means of determining -

the adequacy of fuel transfer shielding at accessible elevations within g{
the contsinment building. h

d) A complete survey of all accessible floor areas within the containment

building prior to fuel loading, at intermediate powers and at full power.

Ensure that proper procedures are in place to monitor containment building
environment prior to entry af ter SRV action. This will specifically include
measurements of airborne contamination prior and subsequent to those tests
which could add radioactivity to the containment.-building atmosphere. m|s.

,

on 14.2.12.3.2.4 Criteria

Level 1

The radiation doses of plant origin and the occupancy times of

personnel in radiation zones shall be controlled consistent with

the guidelines of the Standards for Protection Against Radiation

outlined in 10CFR20.

,

14. A- II o 4-
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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.

I

|
1 .

1

(

[ %

I

.

.

-
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14.2.12.3.3.2 Prerequisites

<
M e ;2 _ i w a w I m ; 1- d e r d i g e r e a c t 5 5 1 ! 9.: ? inNL_2m y
j .2.1.T s..d i icoLa 1 % uited u.crchy arc 1..eliea in tavoc k b
.SrcrcqmisimL. .Besa The following prerequisites will be met prior 1-

'

7
to commencing fuel loading to assure that this operation is per- h -

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 and operable. At least three neutron detectors

.

will be connected to the high flux scram trips. They
will be located to provide acceptable signals during fuel

{ loading.
,

(4) Nuclear instruments will be source checked with a neutron
source prior to loading or resumption if sufficient

delays are incurred.

(5) The status of secondary containment will be specified and

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.

t -

< .

14.2-111



- -
3

238 NUCLEAR ISLAND Rev. 0

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.
,

.

e

14.2.12.3.3.3 Description

*

-

'

. h.;
,

| Prior to fuel l'oading, control rods and neutron sources and detectors will be _'l'nst alled and tested. Fuel loading will begin by placing the first four
bundles adjacent to an off-center neutron source and preceeding radially
outwards. This loading pattern shall continue until the outside. face of the
loading block will have reached the core periphery. Subsequent loading
increments will be perforned as a series of crescents proceeding radially
out wa rd s . The neutron count rates shall be monitored as the core loaiin, 4'

%progresses to ensure continuous suberiticality and a shutdown margin
demonst ration will be performed. ,

C '

4 14.2.12.3.3.4 Criteria

Level 1

.

The partially loaded core must be subcritical by at least 0.381

2k/k with the analytically determined highest worth rod fully

withdrawn.

14.2.12.3.4 Startup Test Number 4- Full Core Shutdown Margin

14.2.12.3.4.1 Purpose

Demonstrata 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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cL 14. 12.3.4.2 Prerequisitest

%.

1pr#7"4ei*:- ;.o f 11 c erc ;?.dM -- --f i a n a e a b l i c h ~' in Lb-
Ge+ ! c: 14 . '' .1. 5 Ju %c t;aLo muuu ud u.creby arc i:Flirl in

tXIosc-pr requi m es. AIiiker, he following prerequisites will be b,
met prior to performing the full core shutdown margin tests.

.

(1) The predicted criti. cal rod position will be available.

(2) The standby liquid control system will be availabic.

(3) Nuclear instrumentation will be available with neutron
count rate of at least two counts per second and signal-
to-noise ratio greater than two.

(4) High-flux scrara trips are set conservatively low.

14.2.12.3.4.3 Description
( .

,

This test will be performed in the fully loaded core in the xenon-f reewill be performed by withdrawing thecondition. The shutdown margin test
control rods f rom the all-rods-in configuration until criticality is reached.

worth rod will not be withdrawn insequence, other rods may beIf the highest the reactivity worth is equivalent. The differencewithdrawn providing that
between the measured K,gg and the calculated K,gg f or the in-sequence ,

critical will be applied to the calculated value to obtain the true shutiow t .

. margin.

.

14.2.12.3.4.4 Criteria

. _

Level 1

The shutdown margin of the fully loaded, cold (6B F or 20 C), xenon-f ree
core occuring at the most reactive time during the cycle must be at least
0 3B?. Ok/k with the analytically strongest rod (or its reactivity
equivalent ) withdrawn. If the shutdown margin is measured at. some . time during
the cycle other than the most reactive time, compliance with the .abve (y
criterion is shown by demonstrating that the shutdown margin 16 0.30 Ak/k ,

plus an exposure dependent increment which adjusts the shutdor margin at that
time to the minimum shutdow. margin.

(
. . y

14.2-113
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14.2.12.3.4.4 Criteria (Continued)
k. ~

'

p/ Level 2
.

o

,

Criticality should occur within +1.0*. Ok/k of the predicted critical
(predicted critical to be determined later).

' - ..

.

14.2.12.3.5 Test Number 5 , Control Rod Drive System
.

OK14.2.12.3.5.1 Purpose

(1) Demonstrate that the control rod drive (CRD) system oper-
ates properly over the full range of primary coolant'
tercperatures and pressures from ambient to operat.ing

a

(2) to determine the initial operating characteristics of the
entire CRD system.

( pg 14.2.12.3.5.2 Prerequisites

The SCG has reviewedThe preoperational tests have been completed.
Theand approved the test procedures and initiation of testing.

control rod drive manual control system preoperational testing
The reactormust be completed on control rod drives being tested.

vessel, closed cooling water system, condensate supply systert. and
instrument air system must be operational to the extent required to
conduct the test.

oLg.14.2.12.3.5.3 Description _

D ..

~
.

The CRD tests performed during Phases II throuir,h IV of the startup test
program are designed as an extension of the tests performed during the

f)(preape rat loaal CRD system test s. Thus, af ter it is verified that all control ' $rod drives operate properly when installed, they are tested periodically
during heatup to assure that there is no significatt binding caused by thermal

.

s expansion of the core component s. .Ref+rence docuSents*NE-Cll '.01.%W' k's
( $19334 n f g-

- _)

14.2-114 1
I
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14.2.12.3.5.3 Description (Continued)
i m

'

ding cause by thermal xpansion o the. core mponents. A l' t
I

all ontr ro driv e to beA med ta up
testing f lows.

ChDm POD "RTEE SYSTEM TESTS - (
'~

l

Reactor Pressure with Core fLoaded
psig (kg/cm2) -

)Test Accumulator Preop 600 800
Description Pressura _ Test 0 (42.2) (56.2)_ Rated q

Indication
_

Normal times all all 4*
.insert / [[withdraw q

Coupling all all**
*

Friction all 4*
Scram Normal all all 4* 4* all
Scram Minimum 4* '

( Scram Zero 4*

n'Scram (scram Normal 4
g jdischarge (full
y volume core 4

high level) scram) 4

Scram normal 4***

NOTE

Single CRD scrams should be per-
(yformed with the charging valve

closed (do not ride the charging
pump head).

k.
*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 requirements.

** Establish initially that this check is normal operating
procedure.

Q *** Scram times of the four slowest CRDs will be determined at 25%,
60%, and 100% of rated power during planned reactor scrams.

(

/
14.2-115 i
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1
i

'

14.2.12.3.5.4 Criteria{ --]
-

Level 1

. ra) Each CRD aust have a normal withdraw speed less than or equal to 3.6 r
i

inches per second (9.14 cm/s' c) -indicated by a f ull 12-foot stroke-in Ie
greater than or equal to 40 secor.ds..

b) For vessel pressures between 950 psig and 1050 psig the maximum scram
{times of individually fully withdrawn CRDs shall comply with the followin;

table: (Note: Performence rated with charging headers at 1750 psig)

The scram insertion time of each control rod from the fully withdra n f.

position, based on de-energiration of the scram pilot valve solenoids as
time zero, shall not exceed the following criterion:

Maximut Insertion Times (sec)
Reactor Pressure From Opening of Main Scram

psig Contactor to Notch Position *
950 43 29 13
1950 0.31 0.81 1.44

0.32 0.86 1.57

\

{- If the maximum scram insertion time of one or more control rods exceei
criteria b (above) then the following criteria are applicable. b,y

c-1 The individual scram times of a drive exceeding the times of criterion A bV
(above) shall not exceed the following table: s i

04~e.
.

*For intermediate vessel dome pressure, the scram time criteria are determined
. b,y linear interpolation at each notch position.

e

Maximum Insertion Times (seci
Froo Opening of Main Scrat

Pre s su re (psig) Contactor to Notch Position
43 29 13 .,

950 0.38 1.09 2.09
1050 0.39 1.14 2.22

and I

c-2 The total number of drives failing criteria but meeting criterion e-1 j,

, , ' shall not exceed the values listed below:

Number of CRD's in Core Total Number of Slow CRD's A117-vd I

Icsrs tA9' '- ''- s e

177 (748 bundles) 7
can, ran, t. 43.-3 --

av s - -

g fyaw4ti' ' -n-c\ 9 .

'

14.2-116 dL
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Criteria (continued)
(

14.2.12.3.5.4

and

f -"
h

c-3 The average scram times of the remaining (i.e., those that meet criterion
f b) individual control rod drives shall be less than the following table:

I*
" Maximum Insertion Ti :es (sec)

From Opening of Main Setim
h* Pressure (psig) Contactor to Notch Posit ion

f 43 24 13
f * *

950 0.30 0.79 1.49g
g 1050 0.31 0.94 1.53

h and

b,- c-4 A drive failing criterion b but meeting the criteria under c shall no!
;

occupy an adjacent location in any direction, including the diagonal, with ;
another slow or inoperative drive. Note that a drive that fails crit erion
c-1 is considered to be inoperative.

d) In the continuous ganged rod mode, the rods shall always move together so
that all rods are within two notches of all other rods in the gang.,

Level 2

a) Each CRD must have a normal insert or withdraw soced of 3.0 + 0.6 inches
g per second (7.62 + 1.52 cm/see), indicated by a f ull 12-foot stroke in '.1

~

to 60 seconds. The insert speed of the rods in a gang should be within '

*

k. 10% of all other rods in the gang. The withdraw speed of rods in a gan;:
|W should be within 10% of all other rods in the gang.
.

1( b) With respect to the control rod drive friction tests, if the differential,

pressure variation exceeds 15 psid (1.1 kg/cm,) for a continuous driveM, in, a settling test mus: be performed, in which case, the diff erential
N settling pressure should not be less then 30 pgid (2.1 kg/cm ) nor2

should it vary by more than 10 psid (0.7 kg/cm-) over a full stro'<e.
_.

OTE: For BWR/6 plants the differential settling pressure should be '

| nominally 5 psid higher at the 00 position than at any other pas!t ionj along the CR due to the proper functioning of the spring actur!v!
buf f er piston located at the top of the drive.

I=
" c) The CRD's total cooling water flow rate shall be between 0.28 anf Oa. en-M times the total number of drives.
ii N d) For vessel pressures below 950' psig the maximum scram ti ne of indivi f ual

I y f ully withdrawn CRDs shall comply with the criteria given in Figure **1/Y. 2 - |
,

This is the time from the opening of the main scram contactor to notch 11.
k e) Buffer time (defined as the pickup of position indicator probe switch ~52"

to drop out of ~52") shall not be less than 11 milliseconds when scra..

testing at nominal accumulator conditions with the reactor open to the
atmosphere and 15 milliseconds at nominal accumulator conditions wit h t he

g reactor at rated prosure.
l

.
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(.pWL14.2.12.3.6 Startup Test Number 6 - SRf1 Performance and Control
Rod Sequence

| O(14.2.12.3.6.1 Purpose
.

!
|

Demonstrate that the operational sources, SRM instrumentation,
and rod withdrawal sequences provide adequate information to
achieve criticality and increase power in a safe and efficient

The'effect of typical rod movements on reactor power willmanner.
be determined.

C6 14.2.12.3.6.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
]

and approved the test procedure and the initiation of testing. The
control rod drive system must be operational.

OKs.14.2.12.3.6.3 Description

The operational neutron sources will be installed and source range
monitor count-rate data will be taken during rod withdrawals to

14.2-117

-

.

.

e

,

f .) ~ I I'1
.
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(p/s14.2.12.3.6.3 Description (Continued)
.

critical and compared with stated criteria on signal and signal
count-to-noise count ratio.

A withdrawal sequence has been calculated which completely specifies
control rod withdrawals from the all-rods-in condition to the rated-
power configuration. Critical rod patterns will be recorded

periodically as the reactor is heated to rated temperature.

Movement of rods in a prescribed sequence is monitored by the rod
worth minimizer which will prevent out of sequence withdrawal.
Also not more than two rods may be inserted out of sequence.

As the withdrawal of each rod group is completed during the power
ascension, the electrical power, steam flow, control valve post-
tion, and APRM response will be recorded.

(
14.2.12.3.6.4 Criteria

- .

Level 1 ,

_. - )
a) There must be a neutron signal count-to-noise count ratio of at Icast 2:1

on the required operable SRMs.

b) There must be a minimum count rate of 3 counts /sec.ond on the required 0,

operable SRMs. . . .s

k
A'

y
.

.

e

*

14.2-118

_ - . _ _
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s q. 3 1 % 3 . % ./ ?ufl00L6 . f.. . - - .

4 . .

lThe purpose of this test is to perform a representative sequence exchange of
-

*

control rod patterna at a significant power level.
4

, -- 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.

,Instrumehtation has been checked or calibrated as appropriate.

._/q.9./03.h_.3 Ji Q L t o ! Z e_. ),_ . _ _ _ . . _ ., .

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 is performed as close as possible to

-- 1000 MWD /T core exposure and prior 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 g

.

.

the low power set point of the rod control and information system and the {
| thermal power necessary to keep nodal powers below the PCIOMR 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 systes process computer, specifically subprograss 09-2, 3 ani
P1, followed by APRM data and extensive utilization of the TIP machines. Thei

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.

/e/ . 2 , /4 . 3 .#/ I riteri_a - - --

Level 1
~

C
~

Completion of the exchange of one rod pattern for the complimentary pattern
with continual satisfaction of all licensed core limits constitutes
satisfaction of the requirements of this procedure.

Level 2

- All nodal powers shall remain below their pCIOMR threshold limit during this
test.

( :
,

M a - fl 9 j
:

_. - ._. _ -
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14.2.12.3.7 Startup Test Number 7 - Water Level Me surement

'

.. -

14.2.12.3.7.1 Purpose k
- \ ,

1(1) Check the calibration of the various evel indicators, -

I

i \

(2) Measure the reference leg temperatu e and recalibrate
{ I

the af ected wide-range level inst uments if the measured
itempera ure is different than the alue assumed during ,

the initi 1 calibration

(3) Collect pla t data which can be used to investigate the

effects of c re flow, carryund , and subcooling on

indicated wid -range level sys ems.

14.2.12.3.7.2 Prerequisit s

The preoperational tests hav been c pleted, the SCG has reviewed

( and approved the test procedu and he initiation of testirig. i

i All system instrumentation is i sta led and calibrated. All system
'

controls and interlocks have bee hecked. d
9 h

14.2.12.3.7.3 Description f
'

x
To monitor the reactor vessel w ter 1 vel, four level instrument

systems are provided. These ar :

(1) shutdown range leve system; i

(2) narrow range level ystem; |
(3) wide range level s stem; and I

(4) fuel zone level sy stem.
t '

These systems are used respectively as follow' :

1 (1) shutdown range level system - water 1 vel measurement in j
( cold, shutdown conditions;

/
14.2-119

.
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- ~

14.2.12.3.7.3 Description (Continued)
( - -

-

(2) narrow range level system - feudwater flow and water

level control functions;

(3) wide range level system - safety nctions; and

(4) full zone level sy *em - safety functions.

The test is divided into three arts. he first part will be done
f

at rated temperature and pressur and nder steady-state conditions

and will verify that the referenc le temperature of the wide rar.3e

level instrument is the value assu e during initial calibration.

]If not, the instruments will be rec librated using the measured

value. The second part of the tes onsists of reading all of

the level indicators to verify th t t ey are working properly.

The Level 2 criteria will determ'ne wh ther recalibration is
N necessary. There should be rea anable reement between indica-

tions at hot standby. The thir part of he test will collect

data at various operating cond tions to he p define the ef'ect of

h[
core flow velocity, subcoolin and carryun 'er on indicated wide q,

range level.

14.2.12.3.7.4 Criteria

Level 2

k 4

The narrow range level system readings should agree with each other
,

within !1.5 inches of the average reading.

The wide range level system indicators should agree with each other

within :6 inches of the average reading.
.

O

I

|o

t '

__-

14.2-120
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14.2.12.3.8 Startup Test Number 8 - IRM Performance

('.. ,

oN 14.2.12.3.8.1 Purpose -

,

.

Adjust the Intermediate Range Monitor System to obtain an optimum

overlap with the SRM and APRM systems.

.

. P. 14.2.12.3.8.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed

and approved the test procedores and initiation of testing. All

source range monitors and pulse preamplifiers, intermediate range

monitors and voltage preamplifiers, and average power range-

monitors have bcon calibrated in accordance with vendor's

instructions.

o n 14.2.12.3.8.3 Description

( Initially, the IRM system is set to maximum gain. Af ter the A?i"4

calibration, the IRM gains will be adjusted to optimize the IRM

overlap with the SRMs and APRMs.

.

et,,,14.2.12.3.8.4 Criteria

Level 1 N
Each IRM channel must be on scale before the SRMs exceed their rod block
setpoint. Each APRM must be on scale before the IRMs exceed their roi block
setpoint.

Level 2 /1

NEach 1RM channel must be adjusted so that a half decade overlap with the SRMs
and one decade overlap with the APRMs are assured.

(14.2.12.3.9 Startup Test' Number 9 - LPRM Calibration M

oK,14.2.12.3.9.1 Purpose

Calibrate the local power range monitoring system.

(

14.2-121

.

.
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sA 14.2.12.3.9.2 Prerequisites

k. 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.

ca 14.2.12.3.9.3 Description
.

The LPRM channels will be calibrated to make the LPP.M 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 process computer calculation that

relates the LPRM reading to average fuel assembly power at the

chamher height.

14.2.12.3.9.4 Criteria

Level 2 hg*

,J1J
,

k Each LPRM reading will be within 10% of its calculated value.
'

14.2.12.3.10 Startup Test Number 10 - APRM Calibration

on 14.2.12.3.10.1 Purpose

Calibrate the average power range monitor system.

o rg ,14 . 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.

I
a

14.2-122
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Description
( .2.12.3.10.3

hift and after each major power
d to be consistent

A heat balance will generally be sade each sEach APRM cl.annel reading w!!! be adjusteDurir.g
ined from the heat balance. lifier

will be msde by adjusting the APRM ampith the results of a constant heatuprange by a
1svel change.
with the core thermal power as determ
hectup a preliminary calibration
gains so that the APRM readings agree wThe APRMs should be recalibrated in the power

I
is available. 7i

' rate heat balance.as soon as adequate feedwater indicat on
"

will not be necessary from saf ety (g,I he.it balan:e
dings

. Recalibration of t e Icast.three of the four A*RM channels have rea
h APRM sy, tem g,

' considerations if at
Ercater than or equal to core power.

<r
.

.

*

Criteria
14.2.12.3.10.4

ead equal to or greater tha, the1.evel I

The APRM channels must be calibrated to r
actual core thermal power. limits on APR'i s: ram a,i Moic)

,j
Technical specification and fuel warranty
Block shall not be exceeded. t produce a scram at

less thanb) '

[
In'the startup mode, all APRM channels mus ir

or equal to 15% of rated thermal powe .c)

will be consideredl

satisfied, then th'e ADRM channe shvel 2 h minima,

hey agree with the heat balance or t eor MI,9GR, and f raction of rated power
to

If the above criteria are *

to be reading accurately if tvalue required based on peaking fa:t
within (+7, -0)% of rated power.

.
.

.

.

(

| 14.2-123

- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . . - _



- -. - - ,
,

238 NUCLEAR ISLAND Rev. 0.

14.2.12.3.11 Startup Test Number 11 - NSSS Process Computer

C '

og 14.2.12.3.11.1 Purpose .

Verify the performance of the process computer under plant operating

conditions.

aR 14.2.12.3.11.2 Prerequisites

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.

14.?.12.3.11.3 Description~

Computer system program verifications and calculational program validations at
static and at simulated dynamic input conditions will be preoperationallv

(. tested at tb cocputer supplier's site and following delivery to the plant
site. Follo-Ing fuel loading, during plant heatup and the ascension to rate i
power, the n 2: lear: steam supply syste: and the balance-of plant system process _
variables ser. sed by 'the computer as digital or analog signals will becow

_ . - ,

avadlable. Verify that the computer is receiving correct values of NSSS
process variables and that the results of performance calculations of the.

no:last steam supply system and the balance-of-plant are correct. At steady
state power conditions the Dynamic Systes Test Case will be pe rformed. y
As discussed in Test 19 the B'JCLE offline computation system will be used to

' evaluate core performance until the process co:puter performance is verified. QA edaal comp'2tation method is available at the site if both the process \
cor.puter and BUCLE arr not available.

OK . l'4 . 2.12 . 3 .11. 4' Criteria
.

.

Level 2

Programs OD-1, P1, and OD-6 will be considered operational when the

( following occurs.

14.2-124
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* 14.2.12.3.11.4 Criteria (Continued)

k"
(1) The MCPR calculated by BUCLE and'the process computer are

either: . -

(a) in the same fuel assembly and do not differ in

value by more than 2%; or

(b) for the case in which the MCPR calculated by the

process computer is in a different assembly than

that calculated by BUCLE for each assembly, the MCFR

and CPR calculated by the two methods shall agrec

within 2%..

(2) The maximum LHGR calculated by BUCLE and the process
computer are either:

(a) in the same fuel assembly and do not differ in

( value by more than 2%; or

(b) for the case 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 shall agree within 2%.

(3) The MAPLHGR calculated by BUCLE and the process computer

are either:

(a) in the same fuel assembly and do not differ in

value by more than 2%.; or
.

.

(b) 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

(

14.2-123

'
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a(14.2.12.3.11.4 Criteria (Continued)

MAPLHGR and APLHGR calcula~ted .by the two taethods
'

shall agree withir. 2%.
.

(4) The LPRM calibration factors calculat'ed by BrJCLE and the

process computer agree to within 2%.

(5) The remaining programs will be considered operational
upon successful completion of the static and dynamic
testing.

14.2.12.3.12 Startup Test Number 12 - RCIC System

h.14.2.12.3.12.1 Purpose

f .. N rify the proper operation of the Reactor Core
h.kL r don .! . . . . . . 7

' Isolation Cooling (RCIC) system over its expected operating pressure and flow
n;
5

ranges, and to demonstrate reliability in automatic starting from cold standby
\(. $( when the reactor is at power conditions.

.

s

#

,14.2.12.3.12.2 Prerequisites

The preoperational tests have been completed, the SCG has reriewed
and approved the test procedures and initiation of testing.1:At4e d]
t;L*hinc cpa rctic.. 'unceupled) muct he perfor.med te ferif; cctir - 'q

f y erc eyn i nn ed e ;ci meced i.iie. Thc 1 1ticry rte = gr t;m d'.
7 'd

'

Instrumentation has beenis*c>cilchic te cr; ply :.uchi..u o m. .. .

installed and calibrated, and sufficient water is available to meet
*

specified purity requirements. The following systems must be oper-

ational to the extent necessary to conduct the test: reactor

vessel, suppression pool, condensate supply system, and instrument
air.

~

4

0 14.2.12.3.12.3 Description
_.

.

The RCIC System is designed to be tested in two ways: (1).by flow' injection h.

I into a test line leading to the Condensate Storage Tank (CST), and (2) by flow !v
''

\
injection directly into the reactor vessel. (-.

.

14.2-126 r^
.

.
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.r

(.j*14.2.12,3.12.3 Description (Continued) .

The earlier set of CST injection tests consist of manual atA automatic moie
' starts 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 done to demonstrate general system operability and for ,

making most controller adjustments.
!Reactor vessel injection tests follow to compTete the controller adjustments

and to demonstrate automatic starting irom a e ild standby condition. " Cold" i

is 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 iust satisf actorily 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.

Af ter 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 ,N

command are input (in manual and automatic mode respectively) in order to ,,

demonstrate satisfactory stability. This is to be done at both low (above *

minimum turbine speed) and near rated flow initial conditions to span the RCIC y-
( operating range. x .

N
s

A demonstration of extended cpeation of up to 2 hours (or until pump and i

turbine oil temperature is stabilized) of continuous running at rated flow
conditions is to be scheduled at a convenient time during the Startup test

4program.

14.2.12.3.12.4 Criteria .

.

Level 1

The average pump disc rge flow m et be equ 1 t$ or greater than the IWm) rated value af ter 30 s '.onds have clapsed f rom autmatic initiation at
any

reactor pressure betwe en 150 psig (10.5 kg/cm?) anf rated.

b) The'RCIC turt,ine shall not trip or isolate during auto or manual start
g

i,-

test s.

the re a: tor will only be allo.e f fIf any Level I criteria are not met,NOTE:
to operate up to a rest ricted power level defined by Figure 14 7.-1 of

Instructions until the problem is resolved. Alsathe Startup Test
| Technical Specifications for actions to be taken.
' consult the plant 1

p_

c

l Y , A - I .2 3 c v
_ _ _ _ _ _ _ .
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N
Level 2 /

.

a) In order to provide an overspeed and isolation trip avoidance margin, the j
t ransient start first and subsequent speed peaks shall not exceed ST above
the rated RCIC turbine speed.

b) The speed and flow control loops shall be adjusted so that the decay ratio
of any RCIC system related~ variable is not greater than 0.25.

c) The turbine gland seal system shall be capable of preventing steam leakage y
to the atmosphere. y

d) The delta P switches for the R'f1C steam supply line high flow isolation \. i'

trip shall be calibrated to actuate at the value specified in the olant Y
technical specifications (about 3001).

I

._. 7

14.2-127 O ,
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( k 14.2.12.3.12.4
Criteria (Continued)

e

The differential pressure switch for the RCIC steam supply line.

jhigh flow isolation trip shall be adjusted to actuate at 300% of q,

fthemaximumrequiredsteadystateflow. V|

bFor small speed or flow changes in either manual or automatic n. ode, -

the decay ratio of each recorded RCIC system variable must be

]fless than 0.25 in order to demonstrate acceptable stability.

The margins to avoid the overspeed trip shall be at least 10% of

the trip value.
i

s

14.2.12.3.13 Startup Test Number 13 - Selected Process
Terape ratures

m-

14.2.12.3.13.1 vd- W L- 7t*1 s'#d * N d'

y, s ns . s . IS. I. l , N M !* C .

( Tne purposes of this test are. (1) to assare that' the measured bot tom heai
drain temperature corresponds to bottoa head coolant te=perat ure during; nor n1
operations, (2) to identify any reactor operating modes that cause te operature
at ratificat ion (3) to determine the proper sett ing of. the low flow cont rol g*

limit er for the recirculat t e..- pum;'s to avoli coolant te:perature stratifica- 'g'
tion in the reactor pressure vessel botto-i head region, (I.) to f a,iliarize t5t ,

( ,'plant personnel with the temperature differential limitations of the reactor
system.

14.2.12.3.13./.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed

and approved the test procedures and initiation of testing. System

and test instrumentation have been calibrated.

w_

.14.2.12.3.13.l.) Description - _ ./

,!The adequacy of bottom drain line tempera *ure sensors will be determined by
. comparing it with recirculation loop coolant temperature when core flow is b

100% of rated. al*

N
During initial heatup while at hot' st andby con 31t ions , the bottom drain line .

te=perature, recirculation loop su: tion temperature an:' applicable rea:ter \ {
- parameters are monitored as the recirculation flow is slowly lowered to eitSat

minimus stable flow or the low recirculation pump speed minimu: valve positfo,
whict ever is the greater. The effects o' cleanup flow will be investigated as I

, ,

14.2-128 /
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'

/4. 9 12 3. lb al ,3 Otscawned (e s., % e o .l) '
operational limits allow. Utilizing thi. data it can be detereined whether 2

coolant temperature stratification occurs when the recirculation pumps are on
it.

{ and if so, what minimum recirculation flow will prevent

Monitoring the preceeding information during planned pump trips will deter,Inc -idle recirculation loops or in theif temperature stratification occurs in the
lower plenun when one or more loops are inactive.

.

All data vill be analyzed to determine it changes in operating procclures are
yequired.

14.2.12. 3.13. l.4 Criteria'

...

1evel 1 ,

,

c) The reactor recirculation pumps shall not be started nor flow increased ;

unless the coolant te=peratures between the steam dome.and bottom head I

0drain are within 100 F. ?

I

b) The recirculation pump in an idle loop must not be started, active 1000
flow must not be raised and power must not be increased unless the idle
loop suction temperature is within 50 F of the active loop suction j

temperature. If two pumps are idle, the loop suction temperature must be |
'

within 50 F of the steam dome temperature before pump startup. j0

J
( x

Level 2- ,

N-
||During two pump operation at rated core f!N, the bot t om head tenperature a .:.0

acasured by the bottoci drain line thersocouple should be within 30 F
,

(17"C) of the rec irculation loup te.w.eratures.
!
.

__

.

/.Y. 2 - | 3 . s . 13 . Q we rd< 4 f ur t- R6Merwed 426 % NM 7"* d .
* '

/ V. 0, t 9. 3./3. a. / fut 903E ,
, .

The puhose of this test i to ceasure the reference leg tesperature a9
trecalibrate the instruwnts if the measured tempe rature is differer.t fre the
value assae.! during the inittal calibratton. !

!
~

/y. A . / 4 , 3 . / 3 , 2. R . Prerequisites ;

*

The preoperational tests have been completed, the SCG has reviewed

and approved the test procedure and the initiation of testing.

g All system instrumentation is installed and calibrated. All system

controls and interlocks have been checked.
'

//o 9 ~/A9 0 /



.

-
.

;

c n s.a..s.a.a.3 ,'- -

* ' ' |

JJ 3s ,-

To monitor the reactor vessel water level, five level inst rument systens are

provided. These are:
)

!a) Shutdown Range ! 1

b) Narrow Range ;
,

c) Wide Range
d) Fuel Range ,

e) Upset Range
,

These systems are used respectively as follows:
I

I

a) Water level measurement in cold, shutdown coaditions
b) Feedwater flow and water lev 51 control functions , ;

c) Safety functioas .

d) Post-accident indication
e) Water level measurement during transient conditions

The test will be done at rated temperature and pressure ani unier steady-state -

conditions and will verify that the reference leg temperature of the
instrument is the value assumed during initial calibration. If not, the
instruments will be recalibrated using the measured value.

'
A spect=1 dp sensor will be installed between the vide ani upset range[ condensing chambers to better monitor water level swell during all olant '
t ransient s.

m

/% D./Q 3 /3 . 2. Y W y
k1, eve 1 1

(&Not applicable

Level 2.

The dif ference between the actual reference Icg temperature (s) and the -

amoun:value(s) assumed during initial calibration shall be less than that
which will result in a scale end point error of 1% of the instrument span for
each range.

* .

14.2.12.3.14 Startup Test Number 14 - System Expansion
.

14.2.12.3.14.1 Purpose
'

The purpose of the thermal expansion test is t'o confire that the pipe
suspension system is working as designed and the " pipe is free of obstructions
'that could constrain free pipe movement caused by thermal expansion.

(

g, p - / p q h '
-

_ _ _ _
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1

'

14.2.12.3.14.2 Prerequisites

k
The preoperational tests have been complet'ed,.the SCG has reviewed
and approved the test procedures and initiation of testing. Instru-

mentation has been installed and calibrated.
N

14.2.12.3.14.3 Description

The thermal expansion tests consist of measuring displacements and
temperatures of pipirs during various operating modes. The first power level
used to verify expansion shall be as low as practicable. Thermal movement and
temperature measurements shall be recorded at the following test points:

a. Reactor pressure vessel heat up and hold, at least 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 at norsal operating temperature;

c. Main stems and recirculation piping heat up and hold at normal operating
temperature;

d. On three subsequent heat up cool down cycles, measurements will be
( recorded at the operating and shutdown temperatures to acasure possible

shake down effects. M
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 sain steam
lines and bounded by the relief valve discharge flange and the first
downstream anchor shall be within the scope of the test. - '

c. Recirculation piping: The recirculation piping, bounded by the reactor |-,

pressure vessel nozzles, is 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 portions.

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 fror.
,

jthe scope of this test. .
,

V:.
I

.

J'
(

.14.2-130 h |

f ,

- - - -
_ . _ _ _ _ _ _
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The thermal expansion acceptance criteria are based upon the actual nivement s
being within a prescribed tolerance of the movements predicted by analysis.
Measured movements are not expected to precisely correspond with those
mathematically 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 measured movement does not vary from the
predictions by more than the specified tolerance, the piping is expanding in.a
manner consistent with predictions and is 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.

/ V 9 . / 9 . .$ . )V'. '/. $ A/ M 2! A .

Level 1

The Level 1 movement tolerances demeutteueesG' are intended to set bounds on \gthermal movement, which if exceeded, require that the test be placed on hold. APipe will not necessarily converge smoothly to predicted movements with
increase in operating temperature. During the first part of the test, vessel s

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 frictionj

constraint. Level I criteria discounts spurious movement measurements 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
acaningful values. In addition a voting logie is used to discount spurious
movements due to instrument aalfunction. If the free thermal expansion of the-
Diping'is obstructed, novement discrepancies would occur at multiple locations
Lecause of coupling effects; therefore, in specified cases, if only one

of a pair indicates movements are not within level I criteria,instrument out
that seasuremen.t will be discounted as spurious.

/ '

- s
.

m. p. t.r o &
- -- - - _ - -- - .
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,

.

I

14.2.12.3.14.4 Criteria (Continued)
k.

'

'
'

Level 2 \
-

f

-) .

The predicted uovements are based on '--' '-
.

. .-,

_f_ , _ ^ -
._

---i ofaa af T- * *--- "^

mathematical calculations that are dependent on assumed nozzle movements and
temperature .dist ribuf.ftons. The sensured temperatures and nozzle movements
must be compared with those assumed in the analysis to determine 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
measurements and compare the predicted movements with the measured soments to M
establish acceptability.

.
_

5
[3uring the hegtup cy le, the t ce of the instr nted points shall

fall thin a range o 150% the calculated v ue rom the initial
s.

cold po t on in the di' c on of the calculated ue and 50% of

, [ ti.e cal ated value fr e initial position i t e opposite
I direc on o the calc ated lue. Hangers wil be i their oper-

ating range ( tween the hot and cold settings .

/
14.2.12.3.15 Startup Test Number 15 - Core Power Distribution

14.2.12.3.15.1 Purpose
--+

To vtwmv 6 the reproducibility of the TIP system readings.

&
| k

s
,

p..

. _

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
i valve time delay, core top and bottom limits, clutch x-y recorder,

14.2-131,

.. - - . - - - -
_ _ _
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g .14.2.12.3.15.2 Prerequisites (Continued)
. ,

and purge system will have been shown to be operational. Instru-
/

mentation has been calibrated and installed.
,

N'

14.2.12.3.15.3 . Description
.

TIP reproducibility consists of a random noise component and a geometric
compone nt . 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 singic
TIP location, and by analyzing 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 50% power level and at least one
other set at 75% power or above. ;

The TIP data will be taken with the reactor operating with an octant symmetrie |'
rod pattern and at steady state conditions.

The rotal TIP reproducibility is obtained by dividing the standard deviation
of the symmetric TIP pair nodal ratios by /7. The nodal TIP ratio is j '

defined as the nodal BASE value of the TI' in the lower right half of the core

g|
'

divided by its symmetric counterpart in the upper left half. The total TIP
reproducibility value that is compared with the test criterion is the average g'
value of the data sets taken. A'

.

j ,The randos noise uncertainty is obtained from successive TIP runs made at the
common hole, with each of the TIP machines making a minimum of six runs. The i

,

standard deviation of the random noise is derived by taking the square root of ,I

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 j

values about their nodal mean value.
'

'

IThe geometric component of TIP reproducibility is obtained by statistically
subtracting the random noise component from the total TIP reproducibility.

'

/+'.Q /2.s. d. 9' G R / 7Fa se-
Level 9,,

|
. ,

The total TIP uncertainty (including randon noise and geometrical
uncertainties) obtained by averaging the uncertainties for all data sets shall
be less than 6.0%.

f
.

.

( .

14.2-132

2

4

. . _ _ _ - - ,
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f14.2.12.3.15.4 Criteria (Continued) \

,
~

NOTE f

. .

minimum of two and up to six data . sets may
be sed to meet the above criteria. If the

7.8% tal TIP uncertainty criteria cannot be

met by six sets of data, testing may con-

! tinue prov ed the MCPR limit is adapted to

p1 reflect the T uncertainty.

Additional data se may be obtained in order

to improve the TIP un rtainty by increasing

the TIP data base and t MCPR limit adjusted,

accordingly. If the 7.8% tal TIP uncertainty (
f becomes satisfied, the MCPR it can be returned

*

to its original value.

Level 2

,

In the TIP reproducibility test, the TIP traces shall reproduc-

ible in the nonboiling region within 13.5% relative error or ]
10.15 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

|
'

004.2.12.3.l'6.1 Purpose'

|

(1) Evaluate the core thermal power -

(2) Evaluate the following core performance parameters:

(a) maximum linear heat generation rate (MLHGR) ;

(b) minimum critical power ratio (MCPR); and

( (c) maximum average planar linear heat generation rate
'

(MAPLHGR).
.

14.2-133
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ag,14.2.12.3.16.2 Prerequisites

(-
t

The preoperational tests have been comp,leted*, 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.

g 14.2.12.3.16.3 Description
.

The core performance evaluation is employed to determine the principal thermal
and hydraulic parameters associated with core behavior. These parameters are :

.Core flow rate
%Core ther-aal power level

Maximum linear heat generation rate (ML9GR)
MCPR '

MAPLHGR W
g

The core perfotsance parameters listed above will be evaluated by manual Y
calculation techniques J. -.._ ^ _. ' '

obtained from the process computer.
_ _ _ _ _ _ . 1^ or may be... _, .

%

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 d(. .
parameters (see,f

Test Number M ).
Shef 88

,

If both BUCLE an the process computer are not availablejtheemanual N(.I

calculation techniques 2. _ - ''' ' " - ^ can be used''
- _ , . . . . . . .

for the core performance evaluation.
-- .. ,

,

.

o

I

\-

s
y 14.2.12.3.16.4 Criteria

| Level 1

4
@ The maximum linear heat generation rate (MLHGR) ; r.7 od during y

1

steady-state conditions shall not exceed the limit specified by
( the Plant Technical Specifications.

.

14.2-134
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( 14.2.12.3.16.4 Criteria (ContimwM m

b) The steady-state Mintaus Critical Power Ratio (MCPR) shall exceed the,

! minimum limit specified by the Plant Technical Specifications.

c) The Maximus Average Linear Heat Generation Rate (MAPLMCR) shall not exceed
the limits specified by the Plant Technical Specifications.

\{'
d) Steady-state reactor power shall be limited to the rated Mirr and values on

or below the minimum of either rated thermal power or the 105% steam flow
'

design flow control line.
, ,

o) Core flow shall not exceed its rated value,
,,_

_ - - - _ . . . , ,,

f
. .. .-

_

V

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, this 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 results from a combination of the neutron,

kinetics and core thermal hydraulic dynamics, is least stable near the natural
circulation end of the rated *100 percent power rod line. A fast change in the
reac*ivity balance is obtained by a pressure regulator step change (see Test

| $M) and by moving a high worth rod one or two notcher. Both local flux and
total core response will be evaluated by monitoring selected L*RM's during the W

Otransients. .. .... y:,,

-

.

( . .

,. .

14.2-135

-
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14.2.12.3.17.3 Description (Continued)
3

(y e ,

j lace i the flux signals and pressure,to emph ze this

k== 4 d ppres oise n. GiMnal ground. \a 11
- . ,

14.2.12.3.17.4 Criteria -

Level 1

0

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.

.)( x
b

|
14.2.12.3.18 Startup Test Number 18 - Pressure Regulator

14.2.12.3.18.1 Purpose - .

b.. .,____ __' - '- - - ) eektermine the optimum settings for the >

pressure control loop by analysis of the transients induced in the reactor )
pressurecontrolsystembymeansofthepressurereguistors$)4ehmonstrate y

the backup capability of the pressure regulators via simulated failure of the j
controllingpressureregulatorM)eekemonstratesmoothpressurecontrol d
transition between the turbine control valves and bypass valves when the {|'

reactor steam generation exceeds the steam flow used by the turbine, and ) ae= !

Demonstratethatotheraffectedparametersarewithinacceptablelimits uring
( oressure regulator induced transient maneuvers.

-

14.2-136
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(14.2.12.3.18.1 Purpose (Continued)

'

(2) Demonstrate the takeover capability of the backup pres-

sure regulator upon failure of the controlling pressure
<{| regulator and to set spacing between the setpcints at

W. Vi

; an appropriate value. h
^ y

(3) Demonstrate smooth pressure control transition between \
the control valves and bypass valves when reactor steam

generation exceeds steam used by the turbine.
.

, , -,

,( ,14.2.12.3.18.2 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.

14.2.12.3.18.3 Description
.

.The pressure sgtpoint will be decreased and then increased rapidly by about 10

psi (0.7 kg/cm ) and the response of the system will be measured in 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 bypess volves. The
regulators will be tested by simulating a failure of a selected pressure a

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 *
.

(. J.tw L |
,

'

,
_

The transient response of any pressure control system related variable to any
,

test input must not diverge.
-

Level 2

' % Pressure control system related variables may contain oscillatory modes ofresponse.
In these cases, the decay ratio for each controlled mode ofresponse must be less than or equal to 0.25. [

f The pressure response time from initiation of pressure setpoint
the turbine inlet pressure peak shall be 110 seconds. change to

,

p Pressure control system deadband, delay, etc., shall be small enough that '

se
,

steady state limit cycles (if any) shall produce steam flow variations nolarger than +0.5 percent of rated steam flow.

% For all pressure regulator transients the peak neutron flux and/or peak
vessel pressure shall remain below the scram settings by 7.5% and In ps!
respectively (maintain a plot of power versus the peak variabic valuesalong the 100% rod line).,_

,, - - - . . - - - - -

The variation in incremental regulation (ratio of the maximum to the
minimum valve of the quantity, " incremental change in pressure control

( signal / incremental change in steam flow", for each flow range) shall meet
A the following:

2 of Steam Flot. Obtained
^]With Valves Wide Open Variation

0 to 90 14:1

90 to 97% 12:1

90 to 99% 15:1
i

^e

.

I

14.2-138

|
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14.2.12.3.19 Startup Test Numger 19 - Feedwater System N
(.' / 4. 0. s 3 3 . t 9 , / 4

vater Level Setpoint. Manual Feedwater Flow Changes

k
'

14.2.12.3.19.1.IPurpose ' -..

e .- .
-hrifythat the feedwater system has been k'. - - me .u - .... n-

\adjusted to provide acceptable reactor water level control. ,,,,

,

>

14.2.12.3.19.l.IPrerequisites /

The preoperational tests have been completed, the SCG has reviewed
and approved tt3e test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

. . . .

,_._

/y. 2!0.3.itL{Ues ription d
. . .. ..

Reactor water level setpoint changes of approximately 3 to 6 inches (8 to 15 g
cm) will be used to evaluate (and adjust if necessary) the feedwater cont rol 'The Ic~ vel setpoint
system settings for all power and feedwater pump modes.
changes will also demonstrate core stability to subcooling changes.

-

.

'V,3.13.J.t's.|. Criterla
Level 1

The transient response of any level control system-related variable to any
test must not diverge.

Level 2

M tevel control system-related variables may contain oscillatory modes of
In these cases, the decay ratio for each controlled mode ofresponse.

response must be less than or equal to 0.25.

h The open loop dynamic flow response of each feedwater actuator (turbine or
valve) to small (<10%) step disturbances shall be:

(1) Maximum time to 10% of a step disturbance .11.1 sec !

(2) Maximum time from 10% to 90% of a step disturbance S.9 se: U
(3) Peak overshoot (% of step disturbance) .11 5% f
(4) Settling time, 100% + 5% S4 see Y

\~

{ % The average rate of response of the feedwater actuator to large (>?O*! of
pump flow) step disturbances shall be between 10% and 25% rated feedwater

|
flow /second. This average response rate will be essessed by determining

|
the time required to pass linearly through the 10% and 90% response coints.

;

.

(

14.2-139 h
.
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-

L (./V.J. /2.,y / f , 7 , Loss of Feedwater Heating .

> 3
/4 3 19. 3. I 1. a . / *purpa,, 1~

. . O.

# ur;;:: M his test is to demonstrate adequate response to a feedwater
,

temperature loss.
- -

f

I.

14. 2.12. 3.19. 2.2. Prerequisites f
.

The preoperational tests have been completed, the SCG has reviewed

and approved the test procedures and initiation of testing. i

'
Instrumentation has been checked or calibrated as appropriate.

/V. 3. Q. 5.lt.2.3 De seript ion ..

< The condensate /feedwater system will be studied to determine the single
' failure that will cause the largest loss in feedwater heating. This even8 L

|will then be performed at between 80% and 90% power with the recirculatiert
flow near its rated value.

6

( * !. Q.19 . b . /1. D. */
C 2 tTMt 4

* A
#

flevel 1

For the feedwater heater loss test, the maximum feedwater temperature k0decrease due tu a ringle failure case must be 1100 F. The resultant \
MCPR aust be greater than the fuel thermal safety limit.

The increase in simulated heat flux cannot exceed the predicted Level 2

i value by more than 2%. The predicted value will be based on the actual
I test values of feedwater temperature change and power level.

1

Level 2

The increase in simulated heat flux cannot exceed the predicted value
referenced to the actual feedwater temperature change and power level.
\

/V.Q./Q,3./f.3. Feedwater pump Trip

/V. 2. / 3 3. /9. 3 . / Purpose

Ti ;rr; -- .: ?'--' L ;;hemonstrate the capability of the automatic N

(.
core flow runback feature to prevent low water level scram following the trip ,

,0f one,feedwater pump.
!

6

/
/M D ~ j$ f &.

_ ___ ..



bo' 14.2.12.3.19 J.2 Prerequisites
-

/

'Ihe 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.

/ af.p, / 2 3 . /. 3. 3 / Description/

g One of the normally operating feedwater pumps will be tripped and the
cutomatic recirculation runback circuit will act to drop the power to within

t[thecapacityoftheremainingfeedwaterpump.of the feedwater pump trip will be done to verify the runback capability ofPrior to the test a simulation
the recirculation system. This test should be performed af ter6.frcf,*m /Y,2J2.3.l3.$ $(limiting pump speeds). For the BWR/6, the recirculation system can ba
adjusted to allow runback to a lower power (~65% NBR). This will help meet

\the Level 2 criterion.
~

p
* /y.#.12.J./f.3.#/ Criteria |

Level 2 i
-

|

( The reactor shall avoid low water level scram by three inches margin from an
initial water level halfway between the high and lov level alarm setpoints.

-

S-

N
hximum Feedwater Runout CapaWW/t',p./s. 3. /9. 4/. \

~

/'/ . J . / 2 3. / ?. 4. /. Purpose
ji

h h11brates the feedwater flow and determines if the maximum ;

feedwate.r run.out c.apability is compatible with the licensing.
_

.

314.2.12.3.19.(.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 appropriete.

|

t

/^rC 2. ~ | 5 f
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p .jQ . 3,tt.4 3(Uescriptionj
'

The test is divided into two parts, first, the initial calibration of the
speed controller and second, verification of calibration by sacasured data
which includes a verification that the maximum feedwater flows do not

i

the flows (different flows at different vessel pressures) in the FSAR.
- - - - -

exceci

1. n

The speed controller calibration is done by first obtaining vendor pump |performance curves. '

The pump performance curves are then used to
determine the turbine speed corresponding to the maximum allowable flow at p
rated vessel pressure specified by the FSAR and the minimum speed whichcorresponds to 0% flow at j865 psia. Additionally, for good level control

!1080 psia and 80% NBR flow atsystem performance it's desirable to be able to reach 115% NBR flow at
1024 psia in the one pump tripped

condition. Adjustable equipment (i.e., feedpump turbine speed loops,
mechanical limiters, feedwater control system function generator, etc.)are set to prevent the feedwater pumps from exceeding their maximum
allowed output, and yet allow the desirable perfomance.

2.
During the data collection and verification of calibration portion of the
test, pressure, flow and controller data will be collected between 60-100%

Measured data will be compared against expected values to ensure
power.

i proper calibration. The measured maximum flow will be adjusted to the
FSAR pressures using the acasured data. The maximum flows stated in the
FSAR are used as licensing assumptions, therefore, the FSAR maximum flows
should not be exceeded. If, however, the FSAR maximum flows are exceedei[ there exist two options. The system can be adjusted so that the licensins;
assumption is not exceeded or an additional penalty can be applied to thekPR. The 6CPR can be revised by applying a .01 aider for each five
percent of rated feedwater flow difference (between the determined actual

N maximum flow and the FSAR maximum flow).
4. 2.24 c3. lf. *f.y Criteria

1.evel 1 N

Maximum speed attained shall not exceed the speeds which will give the kfollowing flows with the normal complement of pumps operating. \

130% flow at 1090 psia
130 + 0.2 (1080 - P rated)% NBR at P rated psia

.

I.evel 2 ' ' *

i

The maximum speed must be greater than the calculated speeds
i

supply: required to
{

g
ff
n

With rated complement of pumps - 115% NBR at 1080 psia Y |

One feedwater pump tripped condition - 80% NBR at 1024 psia
i

;

p'

/p .2 ~ /3 9

. . _ _ . _ - _ - _ - . _.
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h.
[ '14.2.12.3.19.4 Criteria

Kj
Level 1 -

The decay ratio must be less than 1.0 for each process variable

that exhibits escillatory response to feedwater system changes.

The maximiam feedwater temperature decrease for the feedwater
|

heater loss test must be less than or equal to 100*F. j

(1) Heat flux increases shall be <2% of prediction.

(2) Feedwater runout capability must not exceed the Final

Safety Analysis Report value.
I

i

Level 2 j'
,

/\ >

T The decay ratio is expected to be less than or equal to 0.25 for j
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. j

The automatic core flow runback feature will prevent a scram from (,
low water level following a trip of one of the operating feedwater

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.

! t

l'14.2-140
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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 scram.

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 routinely
Atduring plant operation as r'equired f or turbine surveillance testing. %

several test points the response of the reactor will be observed. It'is V
recommended that the maxistim possible power level for performance of these
tests along the 100% load line be established. First actuation should be
between 45 and 65% power, and used to extrapolate to the next test point 4

h. between 75 and 90% power and ultimately to the maxistan power test condition ,

with ample margin to scram. Note proximity to APRM flow bias scram point and (4'PC10MR envelope. Each valve test will be manually initiated and reset. Rate
of valve stroking and timing of the close-open sequence will be such that the
minimum practical disturbance is introduced and that PCIOMR limits are not

. exceeded. f

f

k

14.2.12.3.20.4 Criteria

Level 1 /.M below the scram trip setting.Peak neutron flux must oc at least
h(Peak vessel pressure must remain at least 10 psi below the high pressure

' scram setting. Peak heat flux must remain at least 5 0% below its scram ,\
trip point. /

Peak steam flow in each line must remain 10% below the high flow isolation
!-

trip setting.
14.2-141.
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14.2.12.3.20.4 Criteria (Continued)

- b .

Level 2

(1) Pe neutron flux m t be at least 7.5% ow the scram
Itrip etting. Peak ve elpressuremustreginat

\ least 1 psi below the h h pressure scram setting.

\
(2) Peak steam low in each line st remain 10% below the

N s
high flow isolation trip setting.s

\ \ ,

(3) The decay ratio of \ oscillatory response must be less

than 0.25 when operati above the minimum core flow of

\the recirculation master manual mode.
.

D
14.2. 12.3.21 Startup Te$t Number 2.1.- Main Steam Isolation Valves f1

N 4ha.21.|, IM. MSIV Funetion Teat
'

, t
-

14.2.12.3.21.1.1 Purpose

f h ) 9 b nctionally check the main steam line f) isolation valves (MSIVs) for proper operation at selectedpowerlevels.g)g,
Petermine isolation valve closure ti.es 4) ,petermine a .sximo. po r at,

(which full ,elosure,s of a. single valve can be performed without a scram.

(
t

(L h
V-

%

t

.

14 . 2 .12 . 3. 2 LI.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.

14.2-142

__ . _ _ _ _ _ _ _ _ .



.

GESSAR II 22A7007
238 NUCLEAR ISLAND R :;v .,. 6

\

14.2.12.3.21.l3 Description

'

At Si and grenter teactor 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 c) the time from de-energizing

I the solenoids until the valve is 100% closed (t.oi) and b) the valve stroke
'

time (ts). Time t.o1 equals the interval from de-energizing the solenoids 'iuntil the valve reaches 90% closed plus 1/4 times the interval frca 10% to 90%
closure. Time t equals the interval from when the valve starts to move
until it is 100%, closed, and is based on the interval from 10% to 90% 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 SM
power and used to extrapolate to the next test point between 60 and 85% power,
,and ultimately to the maximum power test condition with ample margin to scram. 1

. _.

.

!

b
(v'1

14 . 2.12 . 3. 21.J.4 Criteria

&
Level 1 \ -

.

.

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
i t 15 seconds. Total effective closure time for any individual MSIV

. shall be t,o1 plus the maximum instrumentation delay time as determined intle A4.s/c.c M.=
,

pre-operational test 4>+ and shall be 15.5 seconds. ,

b Syst% 4 j.

[lT. A.fl .l.hLevel 2 I,

k The reactor shall not scram or isolate.

$ During full cigsure of individual valves peak vessel pressure must be 10
psi (0.7 kg/cm ) below scram, peak neutron flux must be 7. 5% below
scram, and steam flow in ind'ividual lines must be 10% below the isolation ,

\ t rip setting. The peak heat flux must be 5% less than its trip point.
.

I

14.2-143
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ff.2.t).I.241 AdFullReacto[Isoltion
(

-

. . . . ..
/eA.f./A . 3. 41 0. / , Purpose

f; ?Metermine the reactor transient behavior that i

|i

results from the simultaneous full closure of all MSIV s.
.

|

i

... 14.2.12.3.21.2,2 Prerequisites. -( .
_

9 _

'
. /

.

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.

.

/e/.J, /2,3,@ Descriptioni ,
,

\
'. A test of the simultaneous full closure of all MSIVs will be performed at
'' >95% of rated thermal power. Correct performance of the RCIC and relief

j

valves will be shown. Reactor process variables will be monitored to |
I

determine the transient behavior of the system during and following the main
, steam line isolation. *

e.
<

The operation of the safety grade low-low pressure relief logic system will be '

,

A comparison between the reactor pressure behavior and SRVmonitored. loadactuations will be made to confirm open/close setpoints and containment
i

, mitigation through the prevention of subsequent simultaneous SRV actuat ons.

H.ht9.U/.A.(Criteria
Level 1 \
M Reactor must scram to limit the severity of the neutron flux and simulated

,

fuel surface heat flux transient.

h Feedwater system settings must prevent flooding of the steam lines.
reviously stated

M The recorded MSIV full closure times must meet thetiming specifications N (f %2.lt.%.2l./.4
,

The positive change in vessel donc pressure occurring within 30 seconds
af ter closure of all MSIV valves must not exceed the Level 2 criteria by
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.
'

fIfanysafety/reliefvalvesopen,nomorethanonevalveshallreopen
af ter the first blowdon.

Level 2

% The temperature acasured by the thermocouples on the discharge side of the
.

!

safety / relief valves must return to within 10 F of the temperature
0

recorded bef ore the valve was opened. If pressure sensors are available,
( they shall return to their initial state upon valve closure.g

.I.

14.2-144 h /
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~'

For the full MSIV closure from full power predicted analytical result a
based on beginning of cycle design basis analysis, assuming no equipment
failurts and applying appropriate parametr'ic 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 initiation of the indicated conditions. !
!
'

Initial Conditions Criteria

Dome Increase In Increase In .

Power Pressure Beat Flux Dome Pressure I

(I) (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. M
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.

k 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
initial five minutes following isolation.

If the low-low pressure reli,ef logic functions, the open/close actions of
the SRV's shall occur within +15 psi and +20 psi of their design
setpoints, respectively.

*Later
. ,

.

(
.

*

- _. . ._
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<V. 7. /2. 5. 2/. 3 Main Steauline Flow Venturi Calibration

i .i. .> . ia .s. a rrur,ose
~ [alibratethemainsteamflowventurisat

selected power levels over the entire core flow rangey M final calibration
tsking place with the data accumulated along the 100% rod line. fg

- . . _ ..,

j
. 2.12. 3. 21.3.2Prerequis'iies - j14

Th'e 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.

Description
*

*
e, Beginning at approximately 40% core thermal power pertinent plant data will be ,

taken along the 75% rod line at selected power levels. The same process will'
,

t be repeated along the 100% rod line. The accumulated data will then be
f j compared against the calibration curves and a known flow source to verify that

k\ Weceptable steam flow measurements have been made.

!riteriaC(

h h rem 1,

fWW h
\

@* Level 2
< The accuracy of the MSL flow venturi relative to the calibrated feedwater flowg.

shall be at least 15 percent of rated flow at flow rates between 20 and 120%\
of rated. The repeatability / noise shall be within 15 percent of rated flow.

<

<.g,o,91 i Md Main Steamline Elbow Tap Calibrationw

[ Purpose
k

The purpose of this test is tc investigate the performance of the main
7(* | steaaline elbow taps at selected power levels over the ' entire core flow f

,

f range. With the accumula'ted data the main steamline elbow tap instrumentation ;

rocess flows. TE 444 sfcan. flow if 'M*illbecalibratdtoaccuratelyreflectthe
w

.
*^# r# M ne veuthv. o.ter Asw ce,drel sh is b #e F/.w ver$4d5 :

but eF A e c h ., A ps , se. h N.a., s.ae.v.ned ,t as prer /. |
14.2.12.3.21.2 Prerequisites j

t
,

.
.

-

The preoperational tests hpve been completed, the SCG has reviewed ;

and approved the test procedures and initiation of testing.
,

Instrumentation has been checked or calibrated as appropriate. !

/ Y & ~ N Y ( C ,) .|
J

_ - - - - _ _ ----- - -__
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C (Description
,

S l

g Beginning at approximately 40% core thermal power pertinent plant data will be
d taken along the 75% rod line at selected power levels. The same data

4( ; collection process will be repeated along the 100% rod line. Using the
accumulated data a calibration curve will be constructed and compared against

k a known flow source.

Criteria

bk i -]g

1,M M
'

A
x.

|
Level 2 g

,

4
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 120% of

N (rated. The repeatability / noise shall be within +5 percent of rated flow.

/.

(
.

-

(

/4.e - NY &
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$ 14.2.12.3.22 Startup Test Number 22 - Relief Valves

t '14.2.12.3.22'.1 Purpose
-

,

. . . .

*(l) Verify that the relief valves can be opened and'
closed manually. '

;
. - - . . . . . .- ,

_

(2) Verify that the relief valves reseat properly after ,
,

operation..

.., , ,

(3) Verify that there are no major blockages in the relief
*

valve discharge piping. ]M 14.'2.12.3.2'.2 Prerequi' sites *

2 *

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. \

14.2.12.3.22.3 Description " *

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 p'sig. The test is then.

repeated at rated' reactor pressure. Bypass valve (BPV) response

is monitored during 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.

l The tailpipe sensor responses will be used to detect the openir}g
and subsequent closure of each SRV. The BPV and MWe responses will.

be analyzed for anomolies indicating a restriction in an SRV tail-

pipe. In addition lead boiling water reactor (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*

14.2-145
~

.
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14.2.12.3.223 Description (Continued)
~ '

( 0 - not excessive. A major blockage of the
line would not necessarily be offset and 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.

-

t'

riteria; If.gj
Level 1

f There should be a positive indication of steam discharge during the manual
actuation of each valve.

I

Level 2

k Pressure control system - related variables may contain oscillatory modes
In these cases, the decay ratio for each controlled mode ofof response.

response must be less than or equal to 0.25. V

$ The tenperature measured by, thermocouples on the discharge side of the]d s
!

4K0safety / relief valves shall return to within 10 F of the temperature ,

recorded bef ore the valve was opened. If pressure sensors are available > gN

they shall return to their initial state upon valve closure.s J \- -

..

( During the 250 psig functional test the steam flow through each relief n
'

valve, as measured by the initial and final bypass valve position 'shall
not differ by more than 10% from the average relief valve steam flow as

,

measured by bypass valve position.

During the rated pressure test the steam flow through each relief valve,
as measured. by change in MWe, shall not differ more than 0.5% of rated We ,

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.

$-

!

!

,

r4.2-146
.-
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14.2.12.3.22.3 Criteria (Continued)

I

If pressure sensore arc available, they shall return to j
their initial state upon valve closure.

(3) 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.
'

.

(4) During the rated pressure test, the steam flow through

each relief valve, as measured by MWe shall not be less 1

-[ than 5% of rated MWe undsr the average of all the valve

responses.,

''

(5) If the SRVs have not been previously tested on a reactor,

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.

Level 2

f (1) 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.

l

(2) The pressure regulator must satisfactorily control the !

reactor transient and close the control valves or bypass

[

14.2-147 f

.
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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.
\

) Each relief valve will have a capacity between 90% and(3) ,

/,, 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

k
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. .

O
~

<

14.2-148
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14.2.12.3.23.3 Description

k Turbine Trip (closure of the main turbine stop valves within 0.1 second)~

and Generate: Trip (cloaure of the main turbine control valves in about 0.1 to
0.2 seconds) will be performed at seleeced 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 intermediate and higher power levels, reactor
will scras by relays, actuated by stop/ control valve motion.

A generator trip will be performed at low power level such that nuclear boiler
*

steam generacion 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.i

..

Above 40% power, the recirculation pump circuit breakers are both -

automatically tripped and subsequent transient pressure rise will be limited
by the opening of the bypass valves initially, and the safety relief valves,
if necessary. \q,

-

V
. The operation of the safety grade low-low set pressure relief logic system .

s:will be monitored. A comparison between the reactor pressure behavior and SRV .s
actuations will be made to confirm open/close setpoints and containment load
' mitigation through the prevention of subsequent simultanecus SRV actuations.

(V 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, may
be different from this general description.

. _.

14.2.12.3.23.4 Criteria

Leve] _1
,

p For Turbine and Generator trips at power levels greater than 50% 49R,
there should be a delay of less than 0.1 seconds following the beginning
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 80 percent of their capacity within 0.3 seconds
f rom the beginning of control or stop valve closure motion.

k Feedwater system settings must prevent flooding of the steam line
fc.ilowing these transients.

,

.

e'

O'

<

14.2-149
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14.2.12.3.23.4 Criteria (Continued)
The two pump drive flow coastdown transient during the first three seconds
must be bounded by the criteria specified in W i fa y T6't A/ Ma*

S c Ca.c.yt *TW S Y* TC *1 *
The positive change in vessel done pressure occurring within 30 seconds
after either generator or turbine trip must not exceed the Level 28

criteria by more than 25 psi. $
* a

! The positive change in simulated heat flux shall not exceed the Level ? l'

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.g

Level 2

There shall be no MSIV closure during the first three minutes of the
Itransient and operator action shall not be required during that period to

avoid the MSIV trip. (The operator may take action as he desires af ter
the first three minutes, including switching out of run mode. The h

confirms from measured data that this action did not prevent MSIV closure.)[operator may also switch out of run mode in the first three minutes if he

k The positive change in vessel done pressure and in simulated heat flux
which occur within the first 30 seconds after the initiation of either
generator or turbine trip must not exceed the predicted values.

(Predicted values will be referenced to actual test conditions of initial y
power level and done pressure and will use BOL (Beginning of Life) nuclear 7 L
data. Worst case design or technical specification values of all hardware h
performance shall be used in the prediction, with the exception of control [
rod insertion time and the delay from beginning of turbine control valve
or stop val action to the generation of the scram signal. The predicted
pressure and heat flux will be corrected for the actual acasured values of
these two parameters.)

h. For the Generator trip within the bypass valves capacity, the reactor 3
shall not scram for initial thermal' power values within that bypass valve
capacity.

h The acasured bypass capacity (in percent of rated power) shal be equal or * 's

greater than that used for the FSAR analysis.

$' Recirculation LFMG sets shall take over after the initial recirculation ')
pump trips and adequate vessel temperature difference shall be maintained.

k Feedwater level control shall avoid loss of feedwater due to possible high
level (L8) trip during the event.

,

P Low water level total recirculation pump trip HPCS and RCIC shall not be
initiated.

14.2-150
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/y. 2. j 2 2. '2. 8 . 4/ (gn M ot (Why acD
If the low-low set pressure relief logic functions, the open/close actions
of the SRV's shall occur within +15 pai and +20 psi of their design.. setpoints, respectively.-

,

h
's

The temperature measured by thermocouples on the discharge side of the.

safety / relief valves must return to within 10 F of the temperature
- 0

*x
recorded before the valve was opened. If pressure sensors are available,

.

they shall return to their initial state upon valve' closure. g/
14.2.12.3.24 Startup Test Number 24 - Shutdown from Outside the 9Main Control Room 6''

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

O The preoperational tests have been completed, the SCG has

( reviewed and approved the test procedures and initiation o'f 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 initiate 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 water level will be controlled using SRVs, RCIC, and R9R from .

outside control room during the subsequent cooldown. The cooldown will t,,

continue until RHR shutdown cooling mode is placed in service from outside the g. 3
Dcontrol room. All other operator actions not directly related to vessel water y

flevel and ressure will performed in the main control room."TA8 Ref8 sthe
'

tenifel f'esm p*ll 4s, Mhfed gW"M **%*
N gefwim fel foob4. sL% c e;yAe. 7& s*y*s*% a.,;rI suap.g?
MA da j -

t,

il* M M c k u*h io be.nar co* M
J lest s 4 ,a7 ~ 4 a .ex - n A Mby f*'Ss* FMk 3 h ' = m % A - $ f.t k : ;,~;i,;-

14.2.12.3.24.4 Criteria
Level 2

~ 'During a simulated ' main' control ' room evacuation, the reactor must
be brought to' the point where cooldown is initiated and under

14.2-151
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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.

/q. 0, t 2-. 3 . .Q.f % W W ~~ -

'

14.2.12.3.25,f Valy, positi n Contro1
4

~

\
14.2.12.3.25.1.1 Purpose *U

D
ITW 7-M@*--*4+To demonstrate the recirculation flow control /82. stems,capabi,1,ity while,in,t),e valve position (POS) mode.

14.2.12.3.25. l .2 Prerequisites
/

The preoperational tests have been completed, the SCG has reviewed
,

Alland approved the test procedures and initiation of testing.
controls are checked and instrumentation calibrated.

M. J.O.1,3f,f 3 Tescription

. The testing of the Recirculation Flow Control System follows a " building
block" approach while the plant is ascending from low to high power levels.
Components and inner control loops' are tested first, followed by drive flow

.

( control and plant power 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 in cold shutdown in order to visually g
observe the hydraulic cylinder response. While operating at low power with sTthe pumps using the low frequency power supply small step changes will input.N

,into the position controller and the response recorded. ,

i

14. 2.12. 3.25W c c.re W.

' Level 1

The transient response of any Recirculation system-related variables to any
test input must not diverge.

Level 2

k Recirculation system related variables may contain oscillatory modes of
In these cases, the decay ratio for each controlled mode of diresponse.

response must be less than or equal to 0.25. %

Ig 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 response,

f
i Delay time for position demand step shall be: ,

14.2-152
<

_ _ _ _ _ _ _



!

GESSAR II 22A7007
238 NUCLEAR ISLAND Rsv. O

\'

14 2.12. 3. 2 5,J. 4 4,rtee4 . Continued)'

.

.
-

|
For step inputs of 0.5%.to 5% 10.15 sec. |

Na-t :
For step inputs of 0.2% to 0.5% (see Figure 49pM)*

,

Response time for position demand step shall be:

For step inputs of 0.5% to 5% 10.45 sec NS g.

For step inputs of 0.2% to 0.5% (see Figure 99PT*P)
_ ,_

Overshoot after a small position demand input (1 to 5%) step shall be
<10% of magnitude of input.

.

Rect'rculation Flow control
/4 2. /2 3. 2 5. A .

M.J.12 JX.g.[ Purpose
- - .

t
'

~

($) Ahmonstrate the core flow system's controlp o
capability over the entire flow control range, includi core flow neutron
flux and load following modes of operation M q termine that all

\ electrical compensators and controllers are set Tor de ired system performance
*

and stability.
\

~
.

r)
14.2.12.3.25.2.2 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.

. .

{. g ,g14.2.12.3.25.R.3 D esc.aav r'o s

F611owing the initial position mode tests of 4engene final adjustment of the
position loop gains, flow loop gains, and preliminary values of the flux loop
adjustments will be made on the midpower line. This will be the most
extensive testir.g of the recirculation control system. The core power
distribution will be adjusted by control rods to permit a broad range of
maneuverability with respect'to PCIONR. In general, the controller dials and
gains will be raised to meet the uneuvering performance objectives. Thus the
system will be set to be the slowest that will perform satisf actorily, in
order to maximize stability margins and minimize equipment wear by avoiding
controller overactivity.

Because of PCIOMR power maneuvering rate restrzetions, the fast flow
aaneuvering adjustments are performed along a mid power rod line, and an
extrapolation made to the expected results along the 100 percent rod line.

,
- -- .

14.2-153
x
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vescasP7< ~ (f *a """ O )}4.2.12.3.25 2.3

* The utility has the option to decide tot

d . Perform the faster power changes on the 100 percent rod line that area

greater than what the PCIOMR allow, or i,

ib. To accept the mid power load line demonstrations as acceptable proof of
|'

maneuverability.
-

I

For immediate commercial operation, the flux loop and automatic load following !loop will be set slower, and the operator will limit his actions in the manual j
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 i

full startup test. I
,

l'{. 2. l.1. 3.2 5. 2. 5 O A lyt = 4 I 4 . '

* '

/Y.2./d.3.2f.24./ Flow Loop Criteria

Level 1

The transient response of any Recirculation system-related variable to anv
test input must not diverge. i

.

.

Level 2 *

h|l'he decay ratio of the flow loop response to any test inputs shall be il

9).25. b,

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 delay time for flow demand step (S %) shall be 0.4 seconds or less.

' The response time for flow demand step (S%) shall be 1.1 seconds or
,

less. -

|
The maximum allowable flow overshoot for step demand of $% of rated i.

shall be 6% of the demand step. I

The flow demand step settling time shall be 6 sec. .

.-

IV.412.3.2f.J.'/. 4 Mux Loop Criteria
f*

Level 1 . ;

( The flux loop response to test inputs shall not diverge.
'

14.2-154h
,
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%

14.2.12.3.25 2.tl.2 fiux too t* c R o tF- Kin @e" M "*
_

^Level 2 -

Flux overshoot to a flux demand step shall not exceed 2% of rated for a istep demand of 120% of rated.
! ,

| !

The delay time for flux response to a flux demand step shall be S .9 sec..

i

The response time for flux demand step shall be 12.5 sec. |

The flux setting time shall be 115 sec. for a flux dessa.! step 120% of '

rated.
-

,

~"*
S.12.3.82p, Load Following Loop Criteria

Level 1

The load following loop respon'se to test inputs shall not diverge. i

*Level 2

The decay ratio of the load following response shall be 125.
;

The response to a step input of less than 10% in load demand shall be such
that the load demand error is within 10% of the magnitude of the ~ step ,

within 10 seconds. /\/,

When a load demand step of greater than 10% is applied (N%), the load
demand error must be within 10% of the magnitude of the step within N g,
seconds. If PCIOMR restrictions apply this test can be perforised at a V,

lower rod line and extrapolated to the rated rod line \ \.g
. -._

,,

pf.2.fg,.J.1f,J.Y. Scram Avoidance and General Criteria k

def 1

Wa&, -

Level 2 '

I

For any one of the above loops' test maneuvers, the trip avoidance margins !.

must be at least the following:
|

' 'a) For ApRM .t.7.5%

b) For simulated heat flux 25.0%

c) The load following loop response shall produce steam flow variations no
|\ larger than 0.5% of rated steam flow.

/

14.2-15
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,

14 . 2 .12 . 3 . 25 . a . A/ f' pyq ,

.

I

Switching between estimated and sensed flux should not exceed 5 times!5
i

minutes at steady state.*

During flui step transient there should be no switching to sensed flux orif switching does occur, it should switch back to estimated flux within 20
,

,
~

'

' '

seconds of the start of the transient.
!

.
.__ ._

,

*1'** . . *
-

/Y. 7./2.3.2f.2.V. 4' Flow Control Valve Duty Test Criteria ' --

. . " - * ~ "

.

Level 2 .

' 'dfie[a:0 % Hz Flo co ro alve dut cyc e i
.

Integrated valve movement in percent (% hz)6
2 x time span in seconds

4/. 1. 1 0 . 3 . 9 6 $ M u p YM 6 4 On ~ * -E4 h % ..

,

]d- |4.Lt13.%.I One Pump Trip .
,

.F" M .

14.2.12.3.26.1.1 Purpose

sw(1) 4 Obtain recirculation system performanceUrify{ . data during the pump trip, flow coa'stdown, and pump restart, $) $
that the feedwater control system can satisfactorily control water level

|.without,a resultina tur.bine trip / scram. s ,. , , _ , ,. , ,

4
.

' .

i

i
!

|
'

. . - - . - *

14.2.12.3.26,1)! Prerequisites

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.

(

14.2-135
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14.2.12.3.26.[3 Description

c -- ..e .

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 dryvell; and ten jet pumps in parallel, situated in the reactor
downconer. 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 f18w from the downcomer and delivered
to the reactor inlet plenum.

A potential threat to plant availability is the high water level turbine trip
-scram caused by the level upswell that rasults aft'er an unexpected
recirculation one pump trip. The change in core flow and the res'ultant power
decrease causes void . formation which the level sensing system senses as a rise ,

in water level. The' one pump 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
feedwater pumps. '-a

priate stops which will run back the recirculation flow from the
possible cavitation region. It will be verified that f.hese limits
are sufficient to prevent operation wh'ere recirculation pump or

N
y jet pump cavitation occurs.

.
-y ,

M 'Crite ria g/
hy Level 1

b'%/ .\ / 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 11.0 -

inches during the one pump trip.

NUTE I

Margin to trip is defined as:
Margin = (Hi Level Trip LS Setpoint) - (Maximum water level reached during

test) - (Hi Level Alarm L7 setpoint - Initial water level) j

h The simulated heat flux margin to avoid a scram shall be 1 5.0 percent
during the one pump trip recovery. ,

i

The APRM margin to avoid a ,seram shall be 17.5% during the one pump trin !
recovery.

The time froe sero pump speed to full ousp speed shall be greater than 1
seconds.

, .

14.2-156h
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1. p ,p b.% N M,RPT Trip of Two Pumps. .--

#g,Purpose
(_

3- W a d M _. M M ; i k cord and verify acceptable performance of the
'..

p- ., ! recirculation two pump circuit trip sy. sten., *

, ..
,

.. ... .
. ,

14.2.12.3.26.2 2 Prerequisites ,,

,

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. i

!

.. ., _ _ ...

e

e(Description i
**

{ In case of higher power. turbine or generator trips, there is an automatic
g|openingofcircuitbreakersinthepumppowersupply. The result is a fast
.

,j core flow coastdovr. that helps reduce peak neutron and heat flow in ruch
r

This two pump trip test verifies that this flow coastdown is (N
9

' events.y
, satisfactory prior to the high power turbine / generator trip tests and ,

'.g
h . subsequent operation. k, jg

\ .e

Criteria
!

(- Level 1
*

l

%' The two ptemp drive flow coastdown transient during the first 3 seconds must he'
k

.

bounded by the limiting curves. !9
%* ! ih (The limiting curves will be determined based upon measurement of the '

recirculation flowdelta P using the elbow flow meters, transmitter time delav,
!

handtimeconstant).

,g, ,3 System erformance
|

,. , .., ,

Purpose

f.1p.%,
L%f- - Ot? hcord recirculation system parameters during

'

Jhe powpr test program. .. . .

s -
,

-.. -.

14. [.12. 3. 26.3. 2 Pre requisites jf
.

.

The preoprrational 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.

.

/q.Q-/r4 &
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\
/ Descriptioh'~

%y , Recirculation system parameters will be recorded at several power-flow(, conditions and in conjunction with single pump trip recoveries and internalsTg
vibration testigif applicable).-'

(N.2.n.s.29>
; s. .- -

s
- . . . .

,
'

/ riteriaC .-
.* i - ..

~

I'

14 '

Kjffpy
,

Level 2.

The core flow shortf all shall not exceed 5% at rated power.**

4 [ The measured core dP shall not be >0.6 psi above prediction.*
I

g The calculated jet pump M ratio shall not be ,< 0.2 points below
,

*

w
N prediction *,
%' e

Nd , p The drive flow shortf all shall not exceed 5% at rated power.*
E'EN

y M The measured recirculation pump efficiency shall not be >8% coints below
-

!
%. the vender tested efficiency.

,

f( - The nozzle'and riser plugging criteria shall not be exceeded.
I

*The G.E. Steam Generation System Design Unit will provide predictions for the )

comparisons for these criteria.

g ,(.n.4 M kecirculation Pump Runback
;e5 I i

f
Purpose

Y V v b t M M C 2 20 N rify the adequacy of the recirculation Ig
' 4 L runback to mitigate a scram upon the loss of one feedwater pump.

g

14. 2.12. 3. 26.4.2 Prerequisites
!

The preoperational tests have been completed and the SCG has '

reviewed and approved the test procedures and initiation of test-
Instrumentation has been checked or calibrated as appropriate.

i ing.
.

O '
g.

a- 2 -f c6 Cc).
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.

N. -

.. - ' 'Deferiptien
.

. .

While operating at amar rated recirculation flow a loss of a feedwater pump
(' g,

4.will be simulated. The transient and final condition'will be studied to
determine the adequacy of the sy' stem in preventing a scram during the i l

scheduled loss of a single feedwater pump test (tu.n.s.os.sp .

W.
; -

1
Criteria

l

% \* O 1A
i. |

t t |

$
g.

, Level 2
,

. 1

[ The recirculation flow control valves shall runback upon a trip of the runback
, circuit. .

,1,62..kg Recirculation System Cavitation
'

{ Furpose

4.1p,t.
N 1 .N ..i = A v U rify that no recirculation system cavitation

( vill pecur in the operable region of the power-flow map.
. .,

.

(- 14. 2.12. 3. 26 .4.R Pre requisites

(A
.

The preoperational tests have been completed and the SCG has

reviewed and approved the test procedures and initiation of test- Jh
int, . Instrumentation has been checked or calibrated as appropriate. C.

.

.

" " ' Descr~iption
. ,.

'

Both the jet pumps and the recirculation pumps will cavitate at conditions of
||high flow and low power where NPSH demands are high and little feedwater '

subcooling occurs. However, the recirculation flow will autoestically runback
upon r,ensing a decrease in subcooling (as measured by the difference between
the steam and recirculation loop temperature), to lower the reac~ tor power.m

Q, The maximum recirculation flow is limited by appropriate stops which will run ,

6 back the recirculation flow away from the possible cavitation region. It will'8
be verified that these limits are sufficient to prevent operation where.

recirculation pump or jet pump cavitation is predicted to occur.,

M
4 ' The recirculation system flow control valves w'111 cavitate at conditions of
i high differential pressure and low power (Iow subcooling). The racirculation

*N flow will automatically runback upon sensing a decrease in subcooling (as,

S measured by a low feedwater flow). This limit will be verified to insure that\,
, operation is prevented where flow control valve cavitation may occur. !

I
In both the above cases, flow runback is caused by a shift in the power supply

) to the recirculation pump motors from normal power to the low frequency motor
generators.

/.
.

/

jy. .? - /S & W
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{ Criteria

4'' mhvu i .

k,.

\2 Level 2
-~

4 Runback logic shall have settings adequate to prevent operation in areas of
* potential cavitation. ,,

/- .

.

0

.

a

-

.
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14.2.12.3.27 Startup Test Number 27 - Loss of Turtiine Generator
'' and Offsite Power

-
_

14.2.12.3.27.1 Purpose

6 )eterminep electrical equipment and reactor system transient k 's
i y*

; . M t9.r=*ac.'.dur. ins _* 1*** af_ auxil_ia_r tpower.
. _ __ , , , ,

s

. _

).

14.2.12.3.27.2 Prerequisites
.

The presperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. A"ll

controls and interlocks are checked and instrumentation calibrated.
b

i

14.2.12.3.27.3 Description ;.
,

. % .

J.d lead io0 sfrd=1 e.e4fw (.<J. I

The loss of auxiliary power test will be performe at 20% to 30% of rated f\

powe . The proper response of the reactor plant equipment, automatic )
switching e'quipment and the proper sequencing of the diesel generator loads b

i \will.be verified. Appropriate reactor parameters will be recorded during the
resultant transient. TL f/M ,f/ h p ,,,*gg ,* M g*p[d g , 4 ,fp.g,/g
>P***! & *A fe u f ! sos k t[es. .

' '

M. Q 17 3. 27 4 C in ree.a.
'

Level '1' -

Reactor protection system actions shall prevent violation of fuel thermal
limits. N

k
h All safety systems, such as the Reactor Protection System, the

diesel-generators, and HPCS aust function properly without manual
,-

assistance, and HPCS and/or RCIC system action, if necessary, shall keep
|

the reactor water level above the initiation level of Low Pressure Core * I

Spray, LPCI, and Automatic Depressurization systems, and MSIV closure. !

Diesel generators shall start automatically. l
.

k The turbine steam bypass valves shall meet the fast opening requirement
stated in Test 23 af ter turbine / generator trips and ressin operable until
the MSIV's are closed or until the low condenser vacuum signal closes the
bypass valves. .

f
;

h If any safety / relief valves open, no more than one valve shall reopen
,

after the first blowdown. ,

j

1
.

.

,

/
14.2-157
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l

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. Displays

shall not be dependent on specially installed instrumentation.

If the low-low set 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.-

%
1

If safety / relief valves open, .the temperature seasured by thermocouples or.

the discharge side of the safety / relief valves must retura tc within
10 F of the temperature recorded before the valve was opened. If
pressure sensors are available, they shall return to their initial state
upon valve closure. I

lced the Level 2 criteria by more than 2% of r ed
value. -

f
(5) Pressure and heat flux must be within 2 si and 2% of 6-

pr iction.

;

Leve 2 |,
.

,

!
,

(1) There shall be MSIV osure during the first three j

nutes of the tra 'ent and operation action shall n t |
i

be quired duri tha eriod to avoid the MSIV trip. !
,

I

(2) The positi change in vesse dor ' essure and in

simulate he flux which occur 1: tin the first 30 sec-

onds ter the itiation of eithe generator or tu ine fs~
tri must not eXce e predicted va s. ,

) ;

#,. -

14.2-158
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14. 12.3.27.4 Criteria (Continued)

( dicted values will be referenced to act 1 test '
,

condi ons of initial power level and do pressure and

fwill use ginning of life (BOL) nuc ar data. Worst-.

case design technical specific ion values of all I

hardware perfo ce shall be ed in the prediction

with the exception cont rod insertion time and the h.
delay from beginning o urbine control valve or stop i

valve motion to the nera on of the scram signal. Theg g ,
I

predicted pressu and heat f,1 will be corrected for

the actual m ured values of these *wo parameters.)
)

\

(3) For t generator trip within the bypass va s capacity,

the reactor shall not scram for initial thermal p wer

values within that bypass valve capacity.

14.2.12.3.28 Startup Test Number 28 - Drywell Piping Vibration

14.2.12.3.28.1 Purpose ,
,

d' WAYeg t L Yerifythatthemainsteam,r ulation and
RCIC steam piping vih"att:n is within acceptable limits, rify that

-

' during operating transient loads that pig stresses are within code limits. M<

.

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.

|

..

14.2-159

.
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\
14.2.12.3.28.3 Description ;e'

This test is an extension of Test ik, system expanstop,, and the preoperational
vibration tests. Consult the specification of Test 17 for piping considered
to be within the scope of testing.

. Because of limited access due to high radiation levels, no visual observathn
is required during the startup phase of the testing.' Remote sensurements of
piping vibrations shall be made during the following steady state conditions:

I

a. Main steam flow at 25% of rated; i

.

b. Main steam flow at 50% of rated;

c. Msin steam flow at 75% of rated;

d. Main steam flow and recirculation flow at 100% of rated;

RCIC turbine steam line flow at 100% of rated;e.

.

f. RNR suction piping at 100% of rated flow in the shutdown cooling mode;

Recirculation at minimum flow and coincident temperature;

II|!
3

, h. Recirculation flow at 50% 15% of rpted and at operating temperature;

k 1. Recirculation flow at 75% 15% of rated and at oper,ating temperature.
'

. During the operating transient load testing the amplitude of displacement and
number of cycles per transient of the main steam and recirculation piping vill.

be measured, and the displacements compared with acceptance criteria. Remote
vibration and deflection measurements shall be taken during the following
t ransient s :

-

a. Recirculation pump start;

b. Recirculation pump trip at 100% of rated flow;

c. Turbine stop valve closure at 100% power;
3

(d. Manual discharge of each SRV valve at 1,000 psig and at planned transient
tests that result in SRV discharge.

e - ,

The locations to be monitored and predicted displacements for the monitored
, locations in each plant will be provided later ___
- ,,

'
'

.
,

/

/V.1-/6o &
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( !. p . l .2. 3 . H- y Cfirdrith \' '

Level 1 - -

IN9i ). W displacements are% ftg Operating Transients: Level 1 limits
- tr g6esethW-r%C C $ ] 1 ; - ; based on keeping the loads on-

piping and suspension components within safe limits. If any one of the*
. ..

'

;. transducers indicates that these movements have been exceeded, the test.
shall be placed on hold.-

$ Operating Vibration: Level 1 limits on piping acceleration and
// displacement are M ' f d- i t T T 2 " f_". ff ' - ^ 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. I.

Level 2

Operating Transients: Transducers have been placed near points of
maximum anticipated movement. Where movement values have been predicted,
tolerances are prescribed for differences between ocasurements and

*

predictions. Tolerances are based on instrument accuracy and suspension
free play. Where no movements have been predicted, limits on displacement

*scr ed. j-f 2_?
. ,

( Operating Vibration: _ % A r - L .. % r,
4fdrdMtLhet,,4&MSM M V The evaluation criteria takes two forms: \(!limits on vibratory displacement and limits on acceleration. The limit s
hree been set based on consideration of analysis, operating experience and
protection of pipe mounted components.

;

-

.

l

l
|

|
!

>

f

#l'4.2.12.3.29 Startup Tes't Number 29 - RPV Internals Vibration

A unique RPV internal vibration monitoring program is specified

for each reactor size and type.

(

*

14.2-160
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.

14.2.12.3.29 Startup Test Number 29 - RPV Internalt Vibration
(Continued) Y

,_ w

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
4

only a confirming test conducted during the preoperational test
Jk,

program. (,8"***' ''#' * * / b > #' 3 # ) . g'

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.

34.2.12.3.30.3 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. Af ter the
,

relationship between drive flow and core flow is established, the

flow biased APRM/RBM system will be adjusted to match this
relationship.

.

14.2-161
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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 conditions.
The APRM/RBM flow-bias l'nstrumenta' tion shall be adjusted' t'o func-

~

tion properly at rated conditions.
-

"

"The flow control system shall be adjusted to limit maximum core flow to h
,,

,102.5% of rated by limiting the flow control valve opening position. M
~

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

rt;ted 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 *

.... ..

|With the react'or at rated 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, Nonna1,
|and 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 -

f.tested at hot process conditions.
,

-

14.2-162
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*
.

.

14.2.12.3.31.4 Criteria

.

Level 2
. .

..

,a) The temperature at the tube side outlet of the non-regenerative heat*

exchangers shall not exceed 1300F (540C) in the blowdown mode and *

shall not exceed 1200F in the normal mode.,
.

b) The pump available NPSM will be 13 feet or greater during the hot shutdown
with loss of RPV recirculation pumps mode defined in the process diagrams.,

li

c) The cooling water supplied to the non-regenerative heat exchangers shall
be less than 6% above the flow ecrresponding to the heat exchanger
capacity (as determined from the process diagram) and the existing

'!

temperature differential across the heat exchangers. The outlet
s

,

temperature shall not exceed 180 F.0

d) Recalibrate bottom head flow indicatar M against RWCU flow indicator '

@ if the deviation is greater thsh 25 spa.
e) Pump vibration shall be less than or egual to 2 mils peak-to-peak (in any

direction) as ocasured on the bearing housing and 2 mils peak-to-peak
shaf t vibration as measured on the couplina end.

/
14.2.12.3.32 'Startup Test Number 32 - Residual Heal Removal

( System -

.

O 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 ;

i

The preoperational tests have been completed, the SCG has reviewed !

and appro.ved the test procedures and initiation of testing.

Instrumentation has been checked or calibrated as appropriate.
e

14 . 2 . k2 . 3'. 3 2. 3 Description
%

With the reactor at a convenient thermal power, the condensing mode of the 49R,

( system will be tuned and demonstrated. Condensing heat exchanger performance el
. characteristics will be demonstrated. Final demonstration of the condensing h
*

node will be done from an isolated condition. During the first suitable [1 reactor cooldown, the shutdown cooling mode of the RHR system will be -
_

s

14.2-163
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14.2.12.3.32.3 Description (Continued)

' demonstrated. Unfortunately the decay heat load is insignificant during the
startup test period. Use of'this mode with low core exposure could result in
exceeding the 1000 /hr cooldown rate of the vessel if both R5tR heat yF

.

exchangers are used simultaneously. Late in the test program after g
accumulating significant core exposure, this demonstration would more '

adequately demonstrate the heat exchager capacity. The RMR heat exchangers '

will also be tested in the suppression pool cooling mode.
6

Criteria

*

Level 1 .

k Ne transient response of any s,ysten-related variable to any test input must
y not diverge.

Level 2

N)
The RRR system shall be capable of operating in the steam condensing,.

suppression pool cooling and shutdown cooling modes (wita both one and twog * '
heat exchangers) at the heat exchanger capacity determined by the flow'

N rates and temperature differentials indicated on the process diagrams.
#N M System-related variables may contain oscillatory modes of response. InN.

(\fthese cases, the decay ratio for each controlled mode of response must be

'g$g less than or equal to 0.25.
. . .

M
\

.

.

I
,

!
*

.)
f*

!
*

'

.

N e RHR System shall be capable of operating in the steam conden-
sing, s sion pool cooling, and shutdown e ng modes (with

l

both one and two he angers) at ow rates and tempera- |

ture differentials indicated on cess diagrams. System.
'

related variables ma in oscillatory modes onse.

l -- _
,

14.2-164 ,
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14.2.12.3.32.4 Criteri -(Continued)

k' 'these cases, th decay ratio for e c controll mode of

}4
spon ust be ess than or equal to 0.25.

The time to ace the RHR hangers in' the stea ondensing d
rode with e RCIC using the heat-exchanger-condensate fl oj{ f
suction all average one half hour or less.

___
#

1

J/..

14.2.12.3.33 Startup 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 an,d 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 (Secti~on 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 Coo' ling Water (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 e

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 gg
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 necessary to achieve
satisf actory system performance. The test will be repeated at

selected power levels to verify continued satisfactory performance
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.

.

O
(

.
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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 afLdm% _'nr er p ':x .. . J i: ecti; tea - j

i e& % W d;... S
s

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

The M 0ff-Cas System is desfgned to provide for hold up and decay of
, radioactive gases in the off-gaa from the air ejector systen before discharge

to the atmosphere. The Off-Cas System further minimizes the release of
j radioactive particulate matter into the atmosphere and also minimizes the

explosion potential in the off-gas through recombination of radiolytic
hydrog'en and oxygen under controlled conditions.4

The Off-Cas system consists 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
instrumentation, and controls. The driving force for the system flow is
provided by the last stage air ejector of the main condenser air ejector

; assembly. In the event of a low dilution steam flow, a valve in the process k-

off-gas line between the main condenser and the stean jet air ejector closes
automatically and remains closed until proper steam flow has been -

established. An air purge is provided for drying out the system at startup
Land for purging gas mixtures prior to maintenance. Throughout most of the

Of f-Gas system, there are two parallel lines of piping and equipment, the<

|

second line to be used as standby equipment should the first line salfunction
,

or require maintenance.

Systen Flow / Pressure - At startup flow the pressures at selected locations '

l will be recorded and checked to see that they are within design
specifications. Pressure recordings will again be taken at normal operating -

t

flow.
i

,

' ( The following Of f-Cas system tests will be done at various power levels
|
|

throughout plant startup while at steady-state conditions:
i
i

| ~

/

l
,

_. -
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do c , .g, A, (C,/,4.;) 7N . 2 / s , 3. 3 r. 3

Mydrogen Analyzer - Check that the hyd'rogen analyser is functioning and record
the level of hydrogen in the recombiner effluent. |

~

Relative Easidity - Check that the relative humidity in the off-gas system
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.g ,

Recombiner htforma sce - As the recombiner performance is least efficient in
,

the 10% to 20% power range, it should be inspected closely in this range for
correct initial operation. This is done by comparing the percentage of H2
dry discharge (as a function of the catalyst bed temperature) to expected
performance values.

Dilution Steam Flow - Readings of the off-gas dilutiot.. steam flow are taken to*

ensure that a hydrogen concentration of less than or equal to 4% is maintained
in the recombiner feed. ,,

Radionuclide Residence Times - Provided that reasonable and sufficient fission g
| gases are present in the of f-gas, measurements should be made of at least one

radiohuclide to determine the decontamination factor (s) across one or several $
Ncharcoal beds.

After Filters - If sufficient particulate fission gas daughter products are
present, ser.surements of decontamination factors across the af ter filters
should be : Ade. This is to confirm that the filters are operating properly
during normal operating conditions.

Radiolytic Cas 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
g uring its operating cycle to verify that discharge limits are met.d .

d
,

*

14.2.12.3.35.4 Criteria
.

|

Level 1

!
The release of radioactive gaseous and particulate effluents must

|not exceed the limits specified in the site technical specifications.
'

fall belov 92% )
''

( Flow of dilution steam to the noncondensing stage must not
.

af the specified normal value when the steam jet air ejectors are pumping. |,

}
m

|

| 0

- -.
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14.2.12.3.35.4 Criteria (Continued)
9|

'

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 saelyzer, the desf ecant dryers, the
. activated carbon beds, and the filters shall be working properly during g
operation; i.e., there shall be no gross malfunctioning of these N
compone nt s.

m
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 requir d fluid

quantity from th upper containment pool to the s [ ression pool
within a time perio' prescribed to ensure equal t or greater thani

two feet of fluid abo e the upper suppression pool vents.

14.2.12.3.36.2 Prerequis tes

Apply test procedures reviewed and approv by the Startup Coordi-

nating Group (SCG) using instr ntatio which has been checked -

and calibrated to accomplish the equi ed preoperational tests. m g7
Periodic tests shall confirm the o er'ational capability of the $ h
suppression pool makeup system. N

N

14.2.12.3.36.3 Description

Theperiodictestsshallconfistoftheme s to verify the opera-
,

tional status of all system' components. Dur~ng reactor shutdown,

the HPCS pump shall be st rted after position g valves of the

HPCS System to pump wa r from the suppression ool to the con- |

densate storage tank. The lowering of the water 'n the suppression |

<. J 1-
.
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[14.2.12.3.36.3 Description (Continued)

k"
pool shall actuate the low-low suppression pool level alarm and

not cause actuation of any d"mp valve. Observation of he suppres-

sion pool makeup system piping outlets over the suppr ssion pool
shall confirm there is no release of fluid from the pper con-

tainment pool. 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-se es Division 1 dump valves i less than 30 sec-

onds from full close to full open and continu to measure the

time to release the re uired quantity of flui from the upper con-

tainment pool to the sup ression pool. Prio to this flow rate

test, the upper containme t pool gates aus be in their proper

positions for the test. Th required wat for transfer shall be

contained in the upper cont ment pool ove the top of the

suppression pool makeup syste inlet's t preclude the need to rely
'

on the reduced flow rate that o curs w en air is introduced or
B

when upper containment pool leve is elow the top of the inlets.

[
The anti-vortex forming devices sh 11 be in place for the test as

well as during reactor operation. 11owing this portion of the g
test, water shall be pumped back p the upper containment pool

in order to repeat the timed tr nsfer ate for the Division 2

two-in-series dump valves.

The allowable dump time shp1 be establish d for the test proced-
ure and shall be less than the ninimum full CCS pump runout flow-

/
start time and shall allow for the following: 30-second dump-valve-

opening time, fluid-acceleration time to full ravity flow,
/

reduced flow with reduction in head due to drop f upper contain-

ment pool water le /1, any cavitation effects in ump line, reduced

flow caused by aryy vortex effects at inlets, and 1 ss of inlet sub-

mergence. The guantity of fluid required to be tr sferred shall

be equal to, ph greater than, that established by th test proced-

ure and sha,li include the following: required make a olume inside

the drywe}I below the weir wall, the added volume to ill the vessel

above the normal level to the dome, volume in the steamlines to
g

1
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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 hold up on equip nt and structural surfaces. The draw-

down volume of the ECCS stem operating at runout flow shall also.

Y be considered. It shall necessary to determine how low the

suppression pool must be 1 ered to contain the test fluid volume
'

without overflowing the wei wall and measuring the fluid
b

transferred. k

f(14.2.12.3.36.4 Criteria
Ns

The test results shall confirm thaK the supprension 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. |

(
1

14.2-170 .
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} 14.2.12.3.37.4 Criteria

(1) New Mt fuel assemblies shall be transferred
without physical damage. &

(2) The safeguard system shall preclud'e personnel being in
the fuel transfer valve room during transfer of fuel.

.

O
e

.

e

CD
<
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O 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.
--. _ ._ .._ .

...

W .2.\1.3. '18. 2. P mo s iks.4 .

The preoperational tests have been completed, the SCG has reviewed j
and approved the test procedures and initiation of testing. /
Instrumentation has been checked or calibrated as appropriate. /

J.- . . . . . .. .

.

_ . - . . . . h:

14.2 i2 a .s e.3 x34 o p-) % . . ._
a

.

.

i h.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
.

Heasurements from temperature sensors on the concrete will be (
,

buildings.
The measured ;recorded at various steady-state operating power levels.

temperatures will be compared, and proven to be acceptable with respect
j

'

to the design criteria.

O I

Temperatures will be recorded during initial heatup and at each major power
1

level during the power ascension test phase.

.\ $ .'2. \ 1. 3. S 6 4 Cydovs A

@ La d \
\

The concrete temperature adjacent to the selected containment penetrations
f

shall not exceed 200* F. '
M 9. - / 7 3
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( Table 1441-1 f-

PREOPERATIONAL TESTS
..

Subsection Test Title Page.

.

14.2.12.1.1 Feedwater Control System 14.2-27
.

14.2.12.1.2 Reactor Feedwacer System *

14.2.12.1.3 Reactor Feedwater Pump Driver Control *

System
.

14.2.12.1.4 Reactor Water CJeanup System 14.2-28

14.2.12.1.5 Standby Liquid Control System 14.2-29

14.2.12.1.6 Nuclear Boiler System 14.2-30

14.2.12.1.7 Residual Heat Removal System 14.2-31

14.2.12.1.8 Reactor Core Isolation Cooling System 14.2-32

14.2.12.1.9 Reactor Recirculation System and Control 14.2-34
,

!

{ 14.2.12.1.10 Rod Control and Information System 14.2-35

14.2.12.1.11 Control Rod Drive Hydraulic System 14.2-36

14.2.12.1.12 Fuel Handling and Vessel Servicing 14.2-37
Equipment .

14.2.12.1.13 Low Pressure Core Spray System 14.2-38

14.2.12.1.14 High Pressure Core Spray System 14.2-39

14.2.12.1.15 Fuel Pool Cooling and Cleanup System 14.2-41

14.2.12.1.16 Leak Detection System 14.2-42 ,

.

14.2.12.1.17 Liquid and Solid Radwaste Systems 14.2 43

14.2.12.1.18 Reactor Protection System 14.2-47

14.2.12.1.19 Neutron Monitoring System 14.2-48
,

.

* Applicant will supply.

I

it.l C

e
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Table 14 ,(-l
(-

PREOPERATIONAL TESTS (Continued)
.

. Subsection Test Title Page
_

14.2.12.1.20 Traversing In-Core Probe System 14.2-50
14.2.12.1.21 Process Radiation Monitoring System 14.2-51

(NSSS Portion)

14.2.12.1.22 Area Radiation Monitoring System 14.2-52

14.2.12.1.23 Process Computer Interface System 14.2-53

14.2.12.1.24 Rod Pattern Control System (RPCS) 14.2-54

14.2.12.1.25 Remote Shutdown 14.2-55

14.2.12.1.26 Offgas System 14.2-56
14.2.12.1.27 Environs Radiation Monitoring System 14.2-57

14.2.12.1 38 Inclined Fuel Transfer 14.2-57
)14.2.12.1.29 Upper Pool Storage System 14.2-58

,

14.2.12.1.30 Plant Process Sampling System (Radwaste) *

14.2.12.1.31 Reactor Vessel Flow-Induced Vibration 14.2-59
'

14.2.12.1.32 Air Positive Seal (SPD) System 14.2-67

14.2.12.1.33 Cask Decontamination 14.2-68

14.2.12.1.34 Nuclear Island Chilled Water 14.2-70

14.2.12.1.35 Demineralized Water and Condensate 14.2-72
Distribution

14.2.12.1.36 Clean and Dirty Radwaste Drains 14.2-74

14.2.12.1.37 Detergent Drain System 14.2-75

14.2.12.1.38 Essential Service Water System 14.2-77

14.2.12.l.39 Fire Alarm System 14.2-79.

|
14.2.12.1.40 Heated Water Distribution System 14.2-81

| !-

i

|
'

* Applicant will supply.

-14.1-16 '
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([ Table 14J$el) '
PREOPERATIONAL TESTS (Continued)

.

Subsection Test Title Page*
,

14.2.12.1.41 HPCS Service Water System 14.2-82
.

.

14.2.12.1.42 Instrument and Service Air Systems 14.2-84

14.2.12.1.43 Pneumatic Supply System 14.2-85

14.2.12.1.44 Reactor Island Process Radiation 14.2-87
Monitoring System

14.2.12.1.45 Suppression Pool Makeup System (SPMS) 14.2-89
,

14.2.12.1.46 Suppression Pool Temperature Monitoring 14.2-91
System

14.2.12.1.47 Water Positive Seal System 14.2-92

14.2.12.1.,48 CO Fire Protection System 14.2-94
2

14.2-96
14.2.12.1.49 Suppression Pool Cleanup

('
14.2.12.1.50 Fire Protection Wet Standpipe 14.2-97

,

14.2-9914.2.12.1.51 Drywell Chilled Water

14.2.12.1.52 Control Building Chilled Water 14.2-101
t

14.2-103
14.2.12.1.53 Polar Crane

14.2.12.1.54 Heating, Ventilation, and Air *
Conditioning Systems

*

14.2.12.1.55 Electrical Systems
-

*

14.2.12.1.56 Seismic Monitoring System ~

14.2.12.1. 5( DA d kp, 0::n Comple" ":st no and van *il:tise Sjeten*
i

' *

14.2.12.1.58 RHR Service Water System
| *

14.2.12.1.59 Condensate Makeup Demineralizer System
,

*

14.2.12.1.60 General Service Water System

* -

14.2.12.1.61 Circulating Water System

I
* Applicant will supply.

-N.A-l W
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Table 141-1 )l0 -

!PREOPERATIONAL TESTS (Continued)g. .

-
, .

Subsection Test Title Page

14.2.12.1.62 Main Turbine Electro-I!ydraulic Control *

System-

14.2.12.1.63 Condensate System *

14.2.12.1.64 Condensate Polishing Demineralizer System *

Conde' sate Storage Systen14.2.12.1.65 n *

Ik 1.ft.I. N C-6s WP bwneak NAWite SM 4f tt,tg

14rz.it.,i 4/7 com,asnvac. G , c ,4,.w wm.m
~

._ . .
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14 t.. it. | . 7 D Ce e n ia n ca r Asi n e w t tia n. I2ar *
( C 9mN L*-"As

4t,gt, t ,7/ ' hre n.4mv 7*4f
- .

Op,

C ,. e .s vi' h S r e nt
'

,

'

42.fl.l''.'/E T ^ F^* **
-

.
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Table 14 2.-2
MAJOR PLANT TRANSIENTS %

{;

Test Condition

Approximate
Power

(t Rated) 25 50 75 80 100
Approximate
Core Flow

Test Title (t 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 X*

Recirc Pump Trip (One) X X

( Loss of Generator and Offsite I'.
Power

*One, but not both, of these cases will be performed.

I
l

|

|

|

)
(

_
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TEST NUMBER 1 - CNEMICAL & REACTOR CNEMICAL MONITORING

Test ConditionsAction
1. Ranctor Water Chemistry & A. Prior to fuel loading

Radiochemistry,j B. During heatup
C. Subsequent to major changesgCCaseous and liquid efflents

activity monitor, in power level

TEST MUMBER 2 - RADIATION MEASUREMENT

Test ConditionsAction
1. Background radiation level survey A. Prior to fuel loading

2. Monitor radiation level per- A. Fuel loading

f odically during the startup B. Reactor heatup
C. Steady state operation at 25i,

60%, and 100% of rated power.

TEST NUMBER 3 - FUEL LOADING

Test ConditionsAction I(. . 1. Suberitical check, A. During fuel loading
.

Shutdown margin demonstration, B. Control rod, neutron sources

Control rod functional test detectors are installed and
tested

TEST NUMBER 4 - FULL CORE SHUTDOWN MARGIN

Test ConditionsAction
1. Shutdown margin demonstration A. Xenon-free fully loaded core

B. All the control rods in theirat beginning of cycle
full-in configuration

.

m . .... .......,,,,
.

_
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TEST NUMBER 5 - CONTROL ROD DRIVE SYSTEM

Test Conditions
Reactor Pressure with Core Loeied

Ipsig (kg/ce )
0 600(42 2) 900(56.7) RateiAction

Position Indication all

Insert / Withdraw
alla) Single CRD Notch &

Continuous Modes
b) Cang Groups

Notch & Continuous Modes all

allCoupling

all all
Friction

1Cooling Water Flow Rates (Total)

Individual CRD Scram all 4* 4*' all

4**
Individual CRD Scram

d
Single CRD scrams should be performed with the charging valve closed.( NOTE:
(Do not ride the charging pump head).

* Refers to four CRDs selected for continuous monitoring based on slow normal
accumulator pressure scram times as determined from pre-operational testing,
or unusual operating characteristics. The "four selected CRDs" must be
compatible with the requirements of both the withdrawal sequence and the
installed rod movement limitation systems. Condition
** Scram times of the four slowest CRDs will be determined at Test 293, 17,numbers 2, 3, and 6 before or during planned reactor scrams (see Test
26).

*< .

.
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k TEST NUMBER 6 - SRM PERFORMANCE AMD CONTROL ROD SEQUENCE )

Action Test conditions

1. Rod withdraw in prescribed A. Af ter fuel loading

sequence B. Operational neutron sources
installed

C. SRM sin signal to noise count
ratio and minimum count rate
criteria satisfied.

, f e; j). s|.' B { ,t* j - p 3 , .~ , .y|

AIS i[ TEST NUMBER $ - CONTROL ROD SEQUENCE EXCHAMGEgf est Conditionsq T,@I{ ~ Action
1. Demonstrate the rod sequence A. Reduce to sin. flow and highest

% exchange procedure. Possible core power that is
above the low power set pointy q and still results in all noial

' [, powers remaining within their
preconditioning threshold.

__ _

3. Core exposure should be nearD ^

gi 1000 MWD /T and before commercial
ope rat ion .

.

r
e

Ib I
'ht cATT.ST NUMBER , - IRM PERFORMANCE *

y CV y(. Action Test Conditions
1. Verify IRM-SRM overlap. A. y level sufficient for IRM
2. Verify IRM response to neutron response during first

flux. ascension to TC-1.
3- Adjust IRM gain, if necessary, A. After first (*RM calibration

for proper IRM-APRM overlap. based on a heat balance.

3
TEST NUMBER M - LPRM CALIBRATION

Action Test Conditions
1. Verify LPRM flux response. (This test 4. Hot standby

may be done in conjunction with
rated pressure scram testing (see
Test 5).

2. Take data and calibrate LPRM system A. TC1, 3 and 6.
B. All systems in NORM mode.

TEST NUMBER Jd - APRM CALIBRATION

Action Test Coniitions
1. Calibrate APRM system based on heat A. Constant rate of heatup below

balance data. rated pressure.

(
- o.. m u v. .,..i
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- { TEST NUMBER J2 - APRM CALIBRATION

Action Test Conditions

2. Calibrate APRM system based on steady A. Approzinately 25% power at TC-2,
state heat balance data. TC-1,5 and 6 and repeated as

necessary.

Il
TEST NUMBER )S - PROCESS COMPUTER

Action Test Coniitions

1. Computer /TIP interface. A. Items 1 and 1 do not require
reactor operation.

2. Simulated Dynamic input Test.

3. Dynamic System Test Case. A. To be completed between TC-1
and TC-3

4. Obtain data for transmittal to A. Reactor power greater than RO';
San Jose. of rated.

B. Core flow at 100% of rated.
C. Sequence A control rod pattern.
D. A full core LPRM calibration

(OD1) aust be completed
immediately prior to the iat a,((

( /,/
taking.

f

TEST NUMBER 14 - RCIC

Action Test Conditions
1. Condensate storage tank injection A. For all RCIC testing; Recire

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 RCIC
discharge 100 psi above RPV.

2. Condensate storage tank injection, A. Immediately af ter 1C with RCI':
step changes in flow hv..=14w- discharge to condensate
.dj :te - % storage tank. Manual and

automatic control modes
3. Condensate storage tank injection, A. In conjunction with 24.

^

Extended Operation Demonstration.
4. Condensate Storage Tank Injection, A. Rated reactor pressure, RCIC

Second Phase. Hot quick start discharge 100 psi above RPV.

E o by st r" 1 A*- bv n A, B. 150 psig reactor pressure RCIC
discharge 100 psi above RPY.

5. Reactor vessel injection, manual A. Rated reactor pressure. Manual
start, step changes for controller and automatic modes.

( adjustment s) if,Ju w , g,(
5 J

983a 887 A (IDEW. 9 S/St |
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/S'( TEST NUMBER d - RCIC (cont'd) I

Action Test conditions

6. Reactor vessel injection hot quick A. Rated reactor pressure, aut o-

matic mode.
sta rt .

7. Reactor vessel injection, hot or A.150 pois reactor pressure,

cold quick start followed by stability manual and automatic modes.
demonst ration.

8. Confirmatory reactor vessel injection. A. Rated reactor pressure. Final
RCIC controller settings.

cold quick start.
9. Second consecutive confirmatory A. Same as 84

reactor vessel injection, cold quick
start.

10. Condensate storage tank injection for A. Rated reactor pressure, final

surveillance test base data, cold controller settings, RCIC

quick start. discharge approximately 100
psi above RPV.

B. 150 psig reactor pressure,
final controller settings,
RCIC discharge approximately
100 psi above RPV.

/?
TEST NUMBER M - SELECTED PROCESS TEMPERATURES,

( .' '
164' Vessel Temperature 'g

Test ConditionsAction
1. Monitor vessel temperatures A. During heatup

B. At 1001 core flow (TC1)
C. Af ter recirculation pump

trips (natural circulation)
l? I
E6E' Water Level Reference Les Temperature

Test ConditionsAction
1. Monitor drywell temperature A. Hot standby with steady

drywell temperatures.

19
TEST NUMBER kf - SYSTEM EXPANSION

Action Test Condition
1. Visual inspection and hanger readings. A. All control systems NORM mode.

B. At approximately 2500F at
- accessable locatio.s.

2. Record displacement sensor readings. A. At approximately 2500F.
B. At rated recirculation temp-

erature.
C. Repeat after MSIV are first

opened if they were closed for
5 above.

D. Repeat Item 1 af ter 3 to 5
{ complete heatup and cooldown

)cycles.
E. At rated feedwater temperature.

*

ma s sera inew. s ets u
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15
TEST NUMBER M - CORE POWER DISTRIBUTION

(
Action Test Conditions
1. Traversing In-core probe overall A. Octant syneetric control rod j

!

uncertaincy. pattern.
)5. At steady state. '

C. TC-3 and 6.
HP

TEST NUMBER H - CORE PERFORMANCE :

Action Test conditions
1. Evaluate core thermal power flow and A. TC-1, 2, 3, 4, 5 and 6 are

compute the thermal and hydraulic necessary for documentation.
parameter associated with core
behavior. Use plant process
computer, offline computer system B. Additional points as necessary

or manual calculations. to assure compliance with
technical specifications.

4 r.S! "'"*r# 20 . , STEAM PRODUCTION -------- -
- -

--

. _ . . ,_____ _
, , _ .

Action
- Test Conditions

J 1. uemonstrate steau quuAhy and A. At conditions ~' prescribed. in the

z _ under_ steady tonditions.-
^ ^ - ar-Steam System Warranty
(TC-5)p or -1.0 0

,
. ... .

- -- --M.-Operatr E5ntindou

L} D
. , _ . _,_ , .__..

. - -. . ---- '- 7tou r s . ~ -- -'_ _ _ _ , ,

.

/7
TEST NUMBER X - CORE POWER-VOID MODE RESPONSE

Test ConditionsAction
1. Move high worth control rod 1 to 2 A. TC-4 natural circulation.

B. Low power region of issues TC-5notches. with recirculation flow control
valves at minimum posit f on. ,

'

C. Low power region of TC-5 with
LFMG power and minimum valve

!

position.
D. High power region of TC-5
A. TC-4 and 5.2. In conjunction with pressure )'

regulator step changes (Test 22) 1

.

O

me .m ... . ., , ,
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( TEST NUMBER g - PRESSURE REGULATOR

Action Test Conditions Test Condition
Operating

1 2 3 4 5 6
Mode Input

No Yes Yes Yes Yes Yes**cv Setpoint

CY Fail to Backup No Yes Yes Yes Yes Yes
Yes Yes No Yes Yes Yes

3FV Setpoint

BPV Fail to Backup Yes Yes Mo Yes No Yes**
Recirculation Modes MAN MAN MAN MAN MAN MAN *

FLT FLT
and and
ALF ALF

*Either POS or FLO
** Perform only downward pressure transient in ALF mode at TC-6.

I'!
TEST NUMBER 23 - FEEDWATER SYSTEM

- Water Level Setpoint, Manual Feedwater Flow Changes

Test ConditionsAction
Operating

1 2 3 4 5 6
Mode Eg

3-Element Setpoint No Yes Yes Yes Yes Yes
No Yes Yes Yes Yes Yes1-Element Setpoint

( NORM Manual Flow Steps ** No Yes Yes No No Yes
I

Recirculation Modes MAN * MAN MAV MAN MAN MAN

*Ef ther POS or FLO
** Manual Flow Steps to be done on each pump only when two pumps or more are

on, with one or more in Automatic mode and the pump to be tested in Manual
gode.

ft {',
2|P3 - Loss of Feedwater Heating

Test ConditionAction
f. Single event that causes largest A.During TC-6 reduce power to between

about 80 and 90 percent thermal
decrease in feedwater temperature.

power, and near 100 percent core
flow.

| gli E
| 38C - Feedwater Pump Trip

Test ConditionAction
A. TC-6.1. Trip Feedwater Pump to demonstrate B. All systems in MORM mode.recirculation system runback scram

avoidance (Test 23D and 30D aust
have already been done.)

4

(
=3..........,..,

_ _ _ _ - - . . .
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I i l-.220 - Maximus Feedwater Runout Capability
'

Test Condition ,
Action
1. Record master controller output, A. Four equally spaced feedwater

feedwater pump suction, discharge, flow points. This can be done
and reactor pressures, feedwater at TC-3 or any high power
flow rate, turbine speed, and actual achiev'ed prior to commercial
locations of the high and low speed operation.

B. All systems in NORM mode.
Istops. C. Maximum number of condensate

and feedwater pumos normally
operated at 100% power shall
be running.

2. Determine sensitivity of feedwater A. Reactor power between 90 and
90% rated.flow to reactor pressure over a B. All systems in NORM mode.30 psi range in 5 psi increments.

C. Maximum number of condensate
and feedwater pumps normally
operated at 100% power shall
be running.

N
TEST NUMBERy - TURBINE VALVE SURVEILLANCE

Test ConditionAction A. Between 45 and 65 percent_ power,
1. Individually close turbine stop and again between 75 and 90 per-

[i .(.
valves. cent power, perform third test

at chosen maximum power level
for all subsequent surveillance
tests along the 100% rod line
(non-equilibrium xenon).

B. Mode cf Recirculation System to
be determined by testing (t o
minimize flux peak it is ree-

ommended that FLX sode be
utilized); all others in NOU!
mode. |

2. Individua2lv close turbine control
A. Perfore the same 3-step power

optimization procedure as in
valves. the above Stop Valve test )(NOTE: For partial are plant s ,

*the effect of bypass valve
| sequence must be determined
i along the 100 percent load line.

3. Individually open turbine bypass A. Verify that special considera-
tions are not necessary by test-

valves.'

ing at maxinua power determined
in IA and 2A above.

((
sezs setatasv.toreig

- ___
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( TEST NUMBER JS - MAIN STEAM ISOLATION VALVES

'

'
, S il\
15K - MSIV Functional Tests

Test conditions
Heatup and between TC-1 an4 1,Action A.1. Individually close each MSIV, fast close each MSIV to acasure

mode. valve timing only.
B. Recirculation system in POS g

mode; other systems in NORM
mode..

A. Close one valve between 40 and2. Close fastest MSIV, fast mode. 55 percent power (TC-2 or 3)
and again between 60 and B5
percent power (TC-3 or 5). Per-
form third test at chosen max-
inum power condition for all

subsequent surveillance test s.
B. Recirculation system in POS

mode at TC-2 and 3 and FLX mode
at TC-5 Other systems in NOR'!
mode.

A. To be done at powers where f ast
3. Slow MSIV closure to 90 percent. closure would result in scram.

B. Recirculation system in FLX
( mode. Other systems in NOR'! )

mode.

/4\ U
p - Full Isolation

Test Coniitions
Action A. On the first plant to startue,

j,Close of all MSIV (Test 5 and 33A are perform at TC-6. For the
to be done in conjunction with this second plant, the test must be
test). performed at 175 percent

power, and prior to the 100 per-
cent turbine / generator trin.

B. All systems in NORM mode.

. ' . ,'
15C - Main Steamline Flow Venturi Calibration .

Te st Conditions
Action A. Between TC-2 and 3

/. Jk Record data while increasing and B. Between TC-5 and 6while decreasing power. C. All systems in NORM mode

: ! L;

150 - Main Steamline Elbow Tap Calibration
Test Conditions '

Action A. Between TC-2 and 31. Record data while increasing and B. Between TC-5 and 6( while decreasing power. C. All systems in NORM mode

aso ner a imsv. i ien

.
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( E ST NUMBER RELIEF VALVES

Test Conditions ,

Action
1. Ten second Manual opening for functional A. Heat Up.B. Recirculation system in FLOcheck of valve and sensor response. mode. Other systems in

NORM mode.

2. Manual opening for plant response and A. Between the load if nes
valve resenting checks. (Test 33 is defining TC-2 and 1. If any

to be done in conjunction with this valve is readjusted, repeat

test.test). B. Recirculation system in FLO
mode. Other systems in NORM
mode.

*'
y

TEST NUMBER 27- TURBINE STOP VALVE TRIP AND GEWRATOR LOAD REJECTION
Test Conditions

Action
1. Generator Load Rejection, main breaker A. At' TC-2 just within bypass

trip. (Test 33A to be done in system capacity.
conjunction with this test). B. Recirculation system in TLO

mode. Other systems in NORM
mode.

C. Manual intervention permissible
to prevent high or low water

I Icvel trip.

(
2. Main Turbine Trip Scram. (Test 33A A. 60-30% power at 295*

is to be done in conjunction with core flow.
this test.) B. All systems in NORM mode.

3. Main Turbine or Generator Trip Scram. A. Choice of one or the other
(Test 5 and 33A are to be at TC-6.
done in conjunction with this test. B. All systems in NORM mode.

. ' . .

TEST NUMBER)8T- SHUTDOWN FROM OUTSIDE T5IE COVTROL ROOM

Te st Conditions
Action
1. To shutdown and cooldown an operating A. Steady state power operation

at TC-2.reactor from outside the control B. Reactor initially critical
r oom . C. T-C on line

o

E ST NUMBER - RECIRCULATION FLOW CONTROL SYSTFM

e$5d
$8A - Valve Position Control

| Test ConditionsAction
1. Small and large step changes input A. Prior to plant heatuo, react or

shutdown, recire. pumps of f .into position controller.
| (t

(Preop testing results may be,

used to satisfy this testine
as o ne n insv.ierei .

requirement s. )
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( [Ed' / Valve Position Control (cont'd) ;

Action Test conditions

2. Small step changes input into position A. Before or at TC-1 with pumps
controller. using low frequency power

supply; at TC-3; between TC-5
and TC-6.

B. Recirculation system in *0S
mode. Other systems in NOR'1
mode.

Nf
298 - Recirculation Flow Loop Control

Action Test Conditions
1. Large and small step and ramp inputs. A. Be tween TC-2 and 3.

B. Recirculation system in POS,
FLO, FLX, and ALF modes. Other
systemn in NORM mode.

C. Both normal and low frequency
.

poest sources to be used as
appifcable.

2. Step and ramp input changes to dem- A. Between TC-5 and 6.
onstrate satisfactory response.

B. Recirculation system in POS,
FLO, FLX, and ALF nodes. Other j
systems in NORM mode.

|s

TEST NUMBER 36 - RECIRCULATION PUM*S
<? . |-

130A - One Pump Trip

Action Te st Conditions.

1. Trip one pump. (Test 33B can A. At TC-3 with core flow 195%
be done in conjunction with this of rated.

test.) B. All systems in NORM mode.

A. Between TC-2 and 3 (with as2. Restart pump.
high a control rod line as
possible).

B. All systems in NORM mode.
3. Trip other pump. (Test 33B can be A. At TC-6.

done in conjunction with this test.) B. All systems in NORM mode.

4. Restart pump using procedures A. On 100% load line.
developed during earlier low B. All systems in NORM mode.
power restart (Item 2).

'.

2 o . u . . . . . . . . ,. . ,
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.M - RPT Trip of Two Pumps

(- '

'
Action Test Conditions
1. Simulate T/G initiated RPT to trip A. At TC-3 above 50% rated power

all four RFT breakers simultaneously. and at 95% or more of rated
(Test 333 can be done in conjunction core flow but before Test 27.
with this test.) 5. All systems in 40RM mode. Water

level may be lowered to avoid
possible turbine trip scraw a

,

,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 betwee,
hTC-4 and 6 in conjunction wit

the Internal Vibration Testing.

Test 34.
9

300 - Rectreulation Pump Runback

Action Te st Conditions
;( ._ 1. Simulate loss of feedwater pump to A. At TC-3 with core flow 145i
'

( initiate recirculation runback of rated.
mode. B. All systems in NORM mode.

. :. L'"

ME - Recirculation System Cavitstion

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 systems in NORM mode .
whichever occurs first.

:J '/
TEST NUMBERA - LOSS OF TURBINE-GENERATOR AND OFFSITE POWER

Action Test Conditions
1. AfLer transferring auxiliary loads A. At TC-2. I

to the Unit Auxiliary Transformer ,

and starting main and feedwater
turbine's D.C. oil pwsp use trip relay B. Recirculation system in POS |

to trip main generator. (Test 33A can mode. All other systems in

be done in conjunction with this NORM mode.
,

teat).
i

~

..
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TEST NUMBER JI - DRYWELL PIPING V1BRATION
. '

- Main and RCIC Steam Lines

Test Conditions
Action A. At 25, 50, 75, and at approx-
1. Record steam line vibration. instely 100% of rated main

steam flow.
B. In conjunction with turbine /

generator trip (Test 27) at
TC-2, 3 and 6 and relief valve
checks (Test 26) between TC-2
and 3.

C. RCIC turbine steam line at 100%
of rated flow during 'rC-1
testing.

D. All systems in NORM mode.

c?' T
3}B - Recirculation Loops and RRR Piping

Test Conditions
Action A. Recire at minimum flow at TC-1.1. Record recirculation loop vibration. B. At 50, 75, and at approxi-

mately 100% of rated ree-
irculation flow on 100% load
line.

{ C. In conjunction with recircula- .)
tion pump starts and trips
(Tests 30A and B) at TC-3 and 6

A. In conjunction with Test 71
2. RHR Suction Piping. while at 100% of rated RHR flow

7gy p. . , , ) in the shutdown cooling mode.,, ,

..

5"
TEST NUMBER 25 - RECIRCULATION SYSTEM TLOW CALIBRATION1 f

I

Test Conditions
Action
1. Take recirculation system data and A. At TC-3

B. At TC-6.recalibrate instrumentation.
*

O'
TEST NUMBER #6 - REACTOR WATER CLEANUP SYSTEM i

Test Conditions
Action A. Reactor at rated temperature1. Take heat balance and pressure data. and pressure during hestup.

( B. Cleanup system operate in hot
standby, normal, and blowdown'

'}nodes.
([

(
|

*so ..u iuv. .i.o ,
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TEST NUMBERp['- RESIDUAL MEAT REMOVAL SYSTEM
,v

(

Action Test Conditions
1. Controller Adjustments based on A. Reactor not isolated and above

subsystem perturbations. 10% rated power.
5. R9R system in steam condensing

mode.
C. RCIC flow to CST.

2. Demonstration of steam condensing A. Reactor at hot standby and
mode. isolated.

5. RCIC flow to RPV.
3. Take heat exchanger capacity data. A. RHR in shutdown cooling mode.

5. After trip or cooldown from
TC-6 in order to provide

j ' . (- % W - , _. sufficient decay heat.

Crr /_ ~p c c c 3 C. RRR in suppression pool cooling
^~ '~ ' mode.fW

TEST NUMBER J( - OFFGAS SYSTEM

Action Test Conditions
1. Record system parameters and verify A. TC-1, 2, 3, and 6

proper operation. B. All systems in N MM mode.

.I

( L. & e.
6Ef F Ti M a O

g H: >'; r n.

.
.

.

'

(
n . . . m . . . . . .,. . i
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1Table 14 1-4
STABILITY TESTS

- Test Condition
{
j Approximate

Power 93-,

| (t Rated) 5-20 25-55 40-75 37 70-75 100
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 X X X X
Response u .

i 'w
"

Pressure Regulator X X X X X X X X X X
Setpoint En

ON* y

h$-( Pressure Regulator X X X X
H Backup Reg g$

Feedwater System X X X X X X X X X X UU
Setpoint,

O
'

Feedwater System
*

Drop Heater X

Bypass Valve X X X X X X X X X X

Flow Control X X X X X X X X X
.
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Test Condition Power Flow Map Reston and Notes
(TC)

_ Before or af ter main generator synchronisation fros 5 to 10
percent thermal power and operating on recirculation pump1

low frequency power supply
-

(]) Af ter main generator synchronization from 50 to 75 percent
control rod lines, at or below the analytical lower limit2

of Master Flow Control mode and with the lower power corner
within bypass valve capacity.

50 to 75 percent control rod lines above 30 percent
core flow, and within maximum allowed recirculation controlFrom3

.

valve position.
_.

On the natural circulation core flow line within + 5~' power roi
percent of the intersection with the 100 percent

-

4

_

line.

loadline to 5 percent below the 100
From the 100 percent
percent loadline und between minimum flow at rated5|f recirculation pump speed (minimus valve position) to 5
percent above the analytical lower limit of the automatic

'-

- flow control range.
thermal power,

Within 0 to -5 percent of rated 100 percentof rated 100 percent core flow6
and within 0 to -5 oercent
rate.

O
_

9
.

O#

g
g $

.
.

.
. -.
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ATTACHMENT NO. 2

DRAFT RESPONSES TO

STRUCTURAL ENGINEERING BRANCH
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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 (Williamson & Alvy) to

detemine an equivalent static load representing t"1 tornado missile.
'

Describe the actual procedure by which tornado generated missiles are-

transformed into effective loads. Verify that your proposed design
procedure produces static loads comparable to those determined using
the Williamson & Alvy formula.

220.05 * Submit details of the methods and assumptions which you use in the
(3.5.3) evaluation of the overall response of concrete and steel barriers

subjected to impactive and impulsive loads. If you use the. -

ductility ratio 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.

. .. . . . . . _ . ..

.

.

w.4 uA b,os Q6s
'

-

.

Thesthucturalresponsetothisloadisevaluatedusingequivalent
I static forces obtained by the procedure in Reference 6 for rigid

~

missiles, and the procedure in Reference 7 for deformable missiles.

D MMd, W ktA.k (tM 9 5 5 M f 5 4 OW-
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\ 220.08 In Section 3.7.1.3 of your FSAR you correctly quote our) .(3.7.1) , position in Section C.3 of Regu!atory Guide 1.61. However. it ist not clear whether you have complied with our position on this matter.
-

Accordingly, clearly state whether you comply with this portion ofRegulatory Guide 1.61. If so, indicate the mechanism used to assure
, this compliance. If not, justify your position.

.

8820%50| 220.08 *

i w
,

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. N 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. In 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.

(kci S.f.l.) Qdl (6 W Mb af QL.cd0d, hosic, .

%R 'b .] - I WdLk waalat Webl..
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Tab'_e 3.7-1

CRITICAL DAMPI!iG RATICS TOR DIFFEREh4T MATERIALS
,

'

!
.'

(. Percent Critical Damping i
./

[OB1 eT3ition SSE g tion 8

J iItem
'

|
.. : s- -

1 7.04.0Reinforce 4 concrete structuree
7 '

4
Welded structural assemblies 2.0

i

'
2.0 3.0

Equipment

Bolted or riveted structural ,4.0 7.0
'

.

assemblies ,
,

'') !

vital piping systems

- diameter greater than 12 in. 2.0 3.0

- diameter less than or equal 1.0 ;,4.0, j
.

i''
' -

to 12 in.
.

'

2.0Reactor pressure vessel,
support skirt, shroud head,
separator

.

2.1.0 -

Guide tubes and CRD housings
6.0 .0

. Fuel .

2.0 4f'.

Steel frame structures'
,

.

..

.

h

t.] - )
_

,
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220.10 In Section 3.7.2.1.5.1.1 of your FSAR, you state that a study has been
(3.7.2) conducted which shows that the interaction between the steel containment

vessel and the polar crane can be ignored and that the crane mass can.
' be lumped into the containment model at that level. Provide thfs study.

. ___ _. - . . _ _ _ .

220.10

The report on the study of polar crane interaction with the

containment is assimulund frovtdst.) klu .

.

e
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Gnneral Electric-

; CRANE GIRDER-CONTAINMENT INTERACTION
*

San Jone TVA STRIDE Novambar 5, 1974

! DYNAMIC INTERACTION DETWEEN CONTAINMENT AND POLAR BRIDGE CRANE GIRDER|4
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 consisting
of the containment alone, and a sub-system consisting of the polar crane

g/ and the crane bridge. The main system was idealized as a 3-mass system
, ith masses concentrated at the c.g. of the containment ellipsodialw

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
at 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 considered. They

( were vertical excitation, horizontal lateral excitation, 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
non-juncture degrees of freedom. These effective masses and stiffnesses
yielded the frequencies for the main system and for the sub-system for,

.,

each of the three modes of excitation. Using the existing literature
t

and the developed mass and frequency ratios, the percent error involved
in decoupling the two systems and modifying the main system with the
mass of the sub-system lumped into it was studied. '

'

.
.

Main System d,

c.g. of crown | b{ 0
crane level g i

1 O A4 /.
*

* A
iV an arbitrary
|

*

intermediate i

level g juncture .
O d.o.f.

Sub-system

8

%
:

'

14 ''///* ! ! !//I I/ / f i ll

STRUCTURE MAIN SYSTEM SUB-SYSTEM

IDEALIZATION
. . _ . _

,

|

- . . _ - . - - - --

|
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*** C F BRAUN & CO ,,t! P Badant Page 2.

Jeneral Electric

CRANE GIRDER-CONTAINMENT INTERACTION
5.eJose TVA STRIDE *

November 5, 1974

SUMMARY OF RESULTS

4 error in the
eigenvalue for theMain Systes 8 4-SYetee Frequency g gggg ,,g,

Nase Ratto Appromlestion
system rd withEf fective Effective Frequency Effective Effective Frequency Ratio f # *5 that of the completeMesa, N' Stiffness, Kn* I Mass, M * Stiffnese, Eg* fg %*/N' h system

n S

0vertical 151.8 1.20x10 14.15 11.06 2374 2.33 0.07 0.16 <. 10 Acceptable
Eacita tion g.SEC K/FT CPS K-SEC K/r? CPS

FT FT;

6
, Morizontal 151.8 0.21x10 5.88 11.06 139 0.54 0.07 0.10 4- 10 Acceptable
! I 2Latoral K-SEC N/FT CPS K-SEC gfyy gpg

Excitation FT PT

3 29.j50 0. 5N10' ' O.65 0.05 0.00 -< 10 Acceptable
8Torsional 551 819 15.84x10 0.53

Escitation K-SEC -FT K FT/ RAD CFS K-SEC -FT K-PT CPS
RAD RAD RAD

|
.

9

.

6

4

4

-
_

Jll

. . . . - - - - - -
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C F DRAUN & CO-

* Jh Page 3
M P Badani
General Electric

CRANE GIRDER-CONTAINMENT INTERACTION
TVA STRIDE November 5, 1974'

_Ean Jose

6. interaction between the steel containment and the crane
<

In conclusion,~

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 bridge
the crane ring-girder and the steel containment shell cancrane,

exhibit ovaling modes of vibration.
(

The frequencies of these modes have been computed using standard
The exact shape of a given ovaling mode of vibration ,

formulac.
consists of a curve which is a sinusoid on the developed circumference '
of the ring. For these computations the ring-girder is assumed to act ',

The results ias a structural composite with a tributary shell section.
are summarized below.

OVALIMG MODES

MODE OF VIBRATION WITHOUT CRANE WI'PH CRANE

RAD /SEC CPS RAD /SEC CPS

nw =2 25.4 4.04 18.8 3.00

n =3 71.9 11.44 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 modal i

"

responses as well as very small participation factors and hence are
not significant. In addition, the ovaling 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.

3 Bechtel Power Corporation, " Topical Report - Seismic Analyses of
{, Structures and Equipment for Nuclear Power Plants", EC-TOP'4,

Rev 2, June 1974.

.
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[220.14 In Section 3.7.2.11 of your FSAR, you indicate a method of analysis for
(3.7.2) torsional effects in your models. However, our' position is that an

, '

additional eccentricity of five pe,rcent of the maximum building dimension;

at the level under consideration, be assumed in the design of seismic,

l Category I structures.to accennt for accidental torsion. This extra
~

l eccentricity is in addi'cion ts that which results from the actual geometry
| and mass distribution of the buildirtg. (Refer to Item II.11 in Section

3.7.2 of the SRP). State whether you comply with our position on this!

matter or whether you will pursue another method.
1
!
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3.7.2.11 Methods Used to Account for Torsional Effects -
-

-
. . .,

) Torsional effects for two-dimensienal analytical modela are
accounted for in the following .anner. The locations of the center
of mass are calculated for each ficor. The centers of. rigidity

and rotational stiffness are deternined for each story. Totsion

effects are introduced in each story by applying a rotational

moment about its center of rigidity. The rotational moment is
,

calculated as the sum of the products,of the inertial force applied
J

s

h at the center of mass of each ficor above and a moment arm equal' I

lto the distance from the center of cass of the floor to the center '

ofrigidityofthe' story. To be conservative, the absolute vol.ues 5 |
of the moments are used in the sun. The torsional isoment and story i

shear are distributed to the resisting wall m' a-n

p/ys pyg pgrcysf (fhs yng/muntt o auch al _ _s ti ff *

bu) Wing dimonsion o% /wc/ under conDdonnkn.'
{ n -3TA 1 4& , h- s nes,ses :

~

} are,spccified so that the torsional effects are automatically con-.

' '

sidered in the analysis.
i

The RPV model is axisymmetric with bo built-in eccentricity. Hence
.,

the torsional offects on the RPV are only those associated with the

i Reactor Building model. ~

.

3.7.2.12 Comparison of Responses '

Since only the tic.e-history method is used for structural ~ analysis,;

the responses obtained frem respense spectrum and time-history
methods are not compared.

.

3.7.2.13 Methods for seisnic Analysis of Dams
.-

.
% * = ,

g Subsection 3.7.2.13 is not applicable because no dam 'is utilized
directly or indirectly to provide water for the cooling system./

y (Applicant will verify.) , _. . , .

|
'

_ _ _ _ _ .
- --. --
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220.21 In Section 3.8.2.3.15 of your FSAR, you state.that the structural design
Q (3.8.2) criteria for the steel containment vessel are consistent with our positions

in Regulatory Guide 1.57. However, the stress intensity limits for
i'

various loading combinations prisented in Table 3.8-2 of your FSAR
do not clearly depict this. Accordingly, present these limits in,

a tabular fone similar to that of Table 3.8.2-1 in Section 3.8.2 of
the SRP. Verify that your stress intensity limits are consistent with
our values in the SRP.
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Table 3.Ge? $.

Steess lateestty Ltetts Foe Steel Contatsuments

Fb W. MSF Primary Stresses !Peteery & Peak Stresses
"l ' ' ~ ' ' ? 5 5econdary Stresses
(Je ;atogsmees | Gen. Itue. Local Moss. Seriding & P *Pb*N PL*Pb*I*F I"EtIi"8

. P P Local poem.hw [/Ptti I **
b L

g)
^ d i . _ny 1__,Testing Condillon Pnetsmetic 0.755 1.155 1.155 W4 r='*--- - '---*'-
,_ -.W (5,
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NRC CUESTIC!;. 220.21-

N"TES:
(
gj 1 Refer to NE-3221

2 N /A- No evaluation required. '

3 sg is 95 percent of the general primary membrane allowable
permitted in Appendix P. In the application of the rules of

,

Appendix P, Smi, if applicable,' shall be as specified in *

Table I-1.0.
O, .

4 Limit identified by ( * ) 2ndicates a choice of the larger of
'

two limits.

' '5 The number of testing sequences shall not exceed 10 unless a
fatigue evaluation is considered.

6 Values shown are for a solid rectangular section. See

NE-3221.3 (d) for other then a solid rectangular section.
( 7 These stress intumiqr limits also apply to the partial,

-

!

penetration welds.

9 Values shown are applicable when P i o.67 S . When3 y
PL > 0.67 S , use the larger of the two limits,y

[2.5-1.5 (P /sy)ll.2Sne or (2.5-1.5 (P /S ) 3 S +L L y y..

9 See section 3.0.2.3.16
10 Refer to NE-6322.

.
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220.22 In Table 3.8-1 of your FSAR, you present the proposed loading combination
(3.8.2) for the design of the steel containment vessel. However, the contents

- of this table are not clearly consistent with load combinations which
| are acceptable to us. Accordingly, provide the loading combinations
; in a tabular form which is consistent with the load combinations contained
I in Item II.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.

! ! ; ! i
'

. . . . ,

i |
-

[ !
' '

i
- -

4 .I j . . +_. . . , ,.

O q .k . ._- __ - . _ d _ __ | _ _.

i
-

7
.

, ,

.

Subsections 3.8.2.3 and 3.8.2.3.1 through 3.8.2.3.14.
,

LC A. MAEte*G%W ..

consistent with those contained in Item II.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.

,' i :
i
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3.8.2.2.3 Code compliance
{

I The steel cylindrical 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.t

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
<a IceAT I s

-

.
3.8.2.3.2- Design Pressure and Temperature ,

g, pg

The design pressure and temperature conditions inside the steel
containment vessel are as follows.t

(1) Design, internal - 15 psig at 185 F and0

(2) Design, external - 0.8 psig at 185 F.0
,

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.s

The design life is 40 years.

'..R-14

_ _ - _ _ __ - - _ _ _ _ _ _ _ _ _
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3.8.2.3.7. Operating Pressure and Temperature fg , '

'

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
/

(c) low, 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.
..

DeadLoads(12)3.8.2.3.3

The dead loads consist of the following typical loads:

(1) weight of the steel of the containment vessel and its
appurtenances such as locks and hatch;

._.

i
(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.

s

1.R-19
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|

Live Loads |f 1|( 3 . 8 . 2 . 3 . .' [s') L
/*

The live loads consist of the followin- typical loads:

(1) ' crane lifting loads, 125-ton rated' capacity plus a
25-ton auxiliary hook;

(2) crane dynamic loads (in addi_:en to the lif ting and
dead loads, the girder is designed for a lateral load

i ;

of 20% of the combined loads :onsisting of the lif ted
load and the weight of the crane trolley and a tangential
load of 10% of the maximum wheel load. All are applied
at the top of the crane rail. The crane design live

load is increased 25% to acer:nt for impact);

(3) design floor loads of 100 psf for walkways, ladders,
and platforms (the live load : sed for the design of the

i floor section of the personnel air locks is 250 psf along
with a 1000-lb moving concen rated load); and

(4) operating fluid weight in atuched piping and piping
penetrations.

.

3.8.2.3.5 lechanical Piping Loads ,, .

Mechanical piping loads consist of the reactions produced by
.

external and internal piping. These loais are summarized in

Figure 3.8-4.

.

3.8.2.3.6 Thermal Loads

The thernal loads in the steel contain int are produced by the
presence of axial temperature gradients vithin the containment and

its appurtenances. During the change f::m one steady-state

~

J
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3.8.2.3.6 Thermal Loads (Continued)
\

condition to another, the rate of temperature change is negligible'

and therefore produces no transient thermal loads within the steel

containment.
.

3.8.2.37 Construction Loads

In addition to normal construction loads, the following temporary
loads are considered in the design of the steel containment vessel:'

(w)
(1) wind loadsgassociated with the velocity of 130 mph

during erection of the steel containment vessel before

the completion of the Shield Building (Subsection 3.3.1);

(L)
(2) snowloadsgof50psfonaprojectedflatsurfaceof

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-

sphericalhead.(p)
|

, .

3.8.2.3.1 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
concrete walls. Specific examples are. the reactor water cleanup
unit (RWCU) piping and the piping inside the steam tunnel.

(
,

I

3.8-17
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f3.8.2.3 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-pressur,e core spray (HPCS), low-pressure core spray

(LPCS), and low-pressure coolant injection (LPCI) lines have check

valves incide the 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,

I to damage the containment. LOCA loads considered in the design of

the steel containment vessel consist of the following typical

loads.

f
3.8.2.3.9.1 LOCA Loading Conditions , fg [[g)

This loading condition is determined by analysis of the transient

pressure and temperature effects which occur durin'g a LOCA and

includes the ' effects of chugging and condensation oscillations.
The governing design condition for the LOCA is discussed in

Section 6.2.

fg;'3.8.2.3.9.? Pool Swell Loads g ,_

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 (+)l1 f t,

O in., and the st.rface of the suppression pool. 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
l conditions arising from partial incidence of pressure along the

circumference are considered to determine the most severe loading
condition.

.
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3.3.2.3.9.2 Pool Swell Loads (Continued),

The pool swell also produces a dynamic impact load acting on

support beams and shell protuberances at elevation .(-)5 f t, 3lin.

The only protuberances attached to the vessel shell at this ele-

.vation are the barrel of the equipment hatch and the beam supports

for the equipment hatch bridge and the two stairwells. The dynamic

impact loading and the drag forces on those protuberances are'

shown in Appendix 33.
/

AccidentRecoveryLoadsFloodedCondition(N| 3.8.2.3.9.3 g

!

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 and 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 f t, 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 -

Safety / relief valve (SRV) discharge loads occur 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 quencher 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,
s

,j ' Five discharge load cases are considered. Cases 1 and 2 repre-
'~ sent the discharge of one and two adjacent valves, respectively.

2 o_in

-__ _ _ _ __ . _. .. - - -- ,
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3.3.2.3.9.4 RPV 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 Depressuri*zation 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 liz 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.

f, , p) $
'3.8.2.3.10 Seismic Loads

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.

u

3.8.2.3.11 Humidity
.

The normal relative humidity of the air volume inside the contain ~
'

ment vessel is 50% with a. maximum humidity of 60%. No control of
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 ;

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.

)

7 0.46

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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3.8.2.3.13 Radiation

r
The containment vessel is exposed to 1004 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
'

f
'

given in Section 3.11.

5The fuel transfer chute integrated gamma dose is 4.3 x 10 rads

(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
7g '- integrated over a six-month period and is equal to 3.8 x 10 rads

- (carbon) for the area above suppression pool liquid level and
72.3 x 10 rads (carbon) for the area below the suppression pool

liquid level.
,

3.8.2.3.14 Load combinations -
"

e1 MSEC 2 .

The lead Oc.mbinatient requir:d fer the decign Of th steel cen-

t:irment ven cl are i.- Table 3.S-1.
~

| 3.8.2.3.15 Accident Recovery Evaluation
.

imong the postulated LOCAs, there may be some accidents within

the drywell that require flooding of the drywell and containment

to remove the fuel from the reactor and to effect repairs.

3.n-71

_ _ _ _ _ . _ _ _ _ _ _ . _ __ -
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Load designa*. ions are as follows:

D Dead loads.

L Live loads.

Pt Test pressure.

Tt Test temperature.
,

To Normal operating temperature.

R Normal operating pipe reactions.o

Po Normal operating pressure.

Fego Operating basis seismic loads.

Fegs Safe shutdown seismic loads.

P Design pressuia.a

R Design pipe reactions.a

Ta Design temperature.*

Ps Pressure caused by the actuation of safeTrelief valve.j

Ts Temperature caused by the actuation of safetrelief valve.yo

Pipe reactions caused by the actuation of safetyreliefRs
valve.

,.

/ H Loads generated by the post-LOCA flooding of containmenta,

W Wind loads. .

I

i f Y Equivalent static load on the structure generated by ther
reaction on the broken pipe during the design basisi

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 design M d for the following
loading combinations. The stress intensity limits for each loading

combination are to refer to section 3.8.2.3.17.

1 Testing condition

D+L+Tt+Pt
2 Design condition

,

D + L + Pa + Ta+Ra
3 Service conditions

a Level A service limits

1 Normal operating plant condition.

D+L+To+Ro+Po
2 Operating plant condition in conjunction with multiple

safety relief valves actuation.

D+L+Ts+Rs+P s
3 Multiple SRV actuations in combination with pipe break

accident.

| D+L+Ta+Ra+Pa+Ts+Rs+Ps
[ b Level A service limits -

*

; 1 LOCA in combination with operating basis earthquake.

D+L+Ta+Ra+Pa+Fego
| 2 Operating plant condition in combination with operating

/ basis earthquake. ~

j. D+L+To+Ro+Po+Feqo
| / 3 Operating plant condition in combination with operating

basis earthquake and multiple SRV actuations.

D+L+Ts+Rs+Ps+Fego
4 LOCA in combination with a single active component

.
failure causing one SRV discharge.

1

l D+L+Ta+Pa+Ra+Ts+Rs+Ps
c Level C Service limits

1 LOCA in combination with safe shutdown earthquake.

D+L+Ta +.Ra+Pa+Fegs
2 Operating plant condition in combination with safe

shutdown earthquake.

D+L+To+Ro+Po+Fegs

_ - _ _ _ - - _ - _ _ _ . ._-
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3 Multiple SRV actuation in'Eombination with pipe break
accident and safe shutdown earthquake.

D + L + Ta + Ra + Pa + Ts + Rs+Ps+Eegs -

d Level D service limits

1 LOCA in combination with safe shutdown earthquake and

local dynamic loadings.

D + L + Ta + Ra+Pa+Yr+Eegs
2 Multiple SRV actuations in combination with pipe break

accident, Safe shutdown earthquake, and local dynamic

loadings. .

D + L + Ta + Ra+Pa+Yr+Ps+Ts+Rs+Eegs
e Post-flooding condition

D+L+Ha+Eego

4

,

1
-

!
*

l
/
t

t

I
i

;

1

I
,

i
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$ GE RESP 0NSE TO NRC QUESTIONS

T ; 4

SEISMIC AND IMPACT LOADS ,

( Pog.nop 0 F 2.7_O, 4 0 ) ,q

1- Seismic loads are discussed in full detail in GE Document NEDE-24076-P.

. - Impact loads are discussed in paragraph 4.3.2 of the above docunent h-

where the significance of the global impact loads are judged to be N
'

small for the following rationale. d
'

a'. The value of the gap between the fuel bundle and the rack tube is
randomly distributed along the tube length and also varies randomly
in different tubes. These gaps are due to manufacturing tolerances , Q'
of the fuel bundles and tubes. as

The side gaps of the fuel depend on the fuel housing and deflection g *I
b.

as well as the tube deflections caused by their manufacture and q5
N

assembly. The side gap partitioning (on different sides of the N;v
fuel) is also random.

For any initial ground motion the impact cf fuel bundles is randomlyc. distributed in time. Also, due to fuel rebounding (spring back),
opposite impact forces cancel in a random fashion. The rebounding 4 ,

effect may also be characterized as random at different levels of a K |

fuel, reducing the total impact of a single fuel bundle. i .4' )3

A comparison of two systems, one with gaps and the other on.e without ,p
d.

gaps, shows that, in the gapped fuel rack system there is a small q
increase in the loads on the fuel storage rack due to impact on a "

However, the energy absorbed by local defonnation
per bundle basis, eduction in the mass of the ungapped model oesse= eduring impact U r

' ' impactubuneet as well as the friction effects---M
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 defonnation of the rack.

Based upon evalur tions of previous analysis, it has been calculated
that if 5% of the fuel assemblies impact in phase, then there exists

,

This isa small chance of a 4% increase in the overturning moment.
not judged to be significant.

The water filled small gaps reduce considerably the impact effect
of fuel as compared to in vacuun vibration of the fuel in tubes.e.

-

The effect of a single impact on one tube is analyzed previously
f.

leading to acceptable stresses.
r/HCAd high strength cap screws) for a 13x13 rack

- The bolted connection (56-13/4,have considerable margin in strength.
has been evduated and found to
Safet M Ggatese:are greater than 1.5 based upon interface drawing require-N mentsy g y .g,Qggj{ j::~4gy ,

___ _.
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12.1.1.1 Design and Construction Policies (Continued)2

(
. .

I (Description on onsite inspections to determine that the design

cnd operation keeps radiation exposures ALARA is, where required,

the responsibility of the Applicant.)

.. 1.1.2 Operation Policies

(Description of operational policies to maintain occupational

doses ALARA is the responsibility of the Applicant.)

12.1.1.3 Compliance with IDCFR20 and Regulatory Guides 8.8, 8.10
'

and 1.8

:

Compliance of the Nuclear Island design with Title 10 of the Code 4

?f Fef rni Regulations, Part 20 (10CFR20), is ensured by the

(.cmpliance of the design and operatien of the facility within the

guidelines of Regulatory Guides 8.8, 8.10 and 1.8.

] h.

( e 12.1.1.3.1 Compliance with Regulatory Guide 8.8

The design of the Nuclear Island fully meets the intent of

Revision,Y of Regulatory Guide 8.8, and reflects the commitment of,

General Electric and its subcontractors. Examples of compliance
C . 2.

with all items in.Section-ev+ of the regulatory guide are deline-

cted in Subsection 12.3.1 of this SAR. Design features of the

Nuclear Island allow the Applicant to comply easily with the

recommendations of Subsection 5t.ts4.4 of the guide. For instance,
c,

p svisions are made in systems such as the Reactor Water Cleanupc
'

system ( R'.- C S ) to allow flushing 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 ,

; ,

radioactivity has been a problem. Design provisions allow for
i

r:r..cte creration of fuel handling and radwaste cask filling.

D

i.

'

12.1-2

2/Z-
. .
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1AA.2 SUMARY OF SBIELDING DESIGN REVIEW (Continued)

ti '

rooms and pumps and valves per Table 1AA-1. All vital

equipment will be environmentally qualified. It is

also shown that this exposure envelope is not time -.

,

dependent after about 100 days.

N
c) It is not necessary for operating personnel to geuN"ff*'t

ac as to any y ce r an the con el Roo jMe.
s -acciden s< is +. % .r ris s ysu area

se manua.L va ve Auxa ary an Fuel B ngs
to operate the equipment of interest during the 100 day
period. The manual valves are for essential service
water 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 required, 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. Thua,

fission products are not transported to radwaste. The
hydrogen control system is operated from the control
Room; the 238 Nuclear Island does not have a containment

: Isolation reset control area or a manual ECCS alignment
area. These functions are provided in the control-

* "-
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[ 8.3.1.1.2 480V Dictribution System

<

{ Power for 480V auxiliaries is supplied from load centers consisting
of 6.,9-kV/480V transformers and associated metal clad switchgear.

Class lE 480V load centers supplying Class lE loads are arranged as

indepe'ndent radial systems, with each 480V bus fed by its own power
transformer. Each 480V Class lE bus in a division is physically

and electrically independent of the other 480V buses in other divi-

k. Dions. 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-

1

ated and are guarded by key interlock to prevent paralleling of the

two divisions.'

.

y . --,

tUnder normal operation, division 1 breaker "110A" is closed, (Bus
i JEl is fed from Bus E), division 2 breaker "210A" is closed, (Bus

IFl is fed from Bus F) and the two tie breakers between divisions
/1and2areopen (breaker 110F for Division 1 and breaker 210F |

'
[ for Division 2).
\ S
If during plant shutdown, the operator need to close the tie breakersg
for maintenance flexibility, the following sequence has to take place.

I t
,

I - Trip breaker "110A"/ bus El, and lock iJ(open.
- 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 F1)

.'. - With key'(A3Mn~ itis 7eispective' lock,-breaker 71057BhsWmay be
closedMd a cedrol *~~ MA%%k -at eda-h. Ok one a.so a is clos cd .)1

.s

f
Remove M r'cd 1 E 'll5) at break'er ll'0A'[B I E ~J-

Insert key in lock (AS) at breaker 110F/ Bus El.

,With key _.__{A2 Q its re ective IQcr_, breaker 110F/ Bus El may h
close ,a~l c& :aAc ha Qq u ou i, uke k A d a v ude e, 1se (]

_

Main breaker 210A/ Bus F1 is now feeding Buses El & F1 while main
breaker 110A/ Bus El is locked open. Similar steps could be taken
in order to feed buses El & F1 from main breaker 110A while breaker
210A is locked open..

|

M '*" M ( M " *
a, A po d e ,5/ au. p , e.v ,an4e44y 2[d% b ilo A [6ukrl-

U
11 La M;W aisel

~
~

---

s MC
_/ , w, __

N u) w &~
..

-
-

%. .h a- % O ers} %'~M YQs,J e r-
-

1 +63wd u at 1 F 2. .

ur~ ,--

__ .. .
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Intorchnngoo A2 & A3 cro provid:d to ccfcgucrd againot perconnal
j coming into centcet with livo bua in the rocr of tha cubiclo.

The operator has to:
'

- Trip and lock out tie breakers 110F/ Bus El s 210F/ Bus Fl. Then
remove keys A2 s 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 F1) 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,
,
'

8 480V load centers is of indoor, metal-enclosed type with drawout

circuit breakers. Contr'ol 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-operated valves and other small

( electrically operated auxiliaries, including 480-120V and 480-240V

transformers. Class lE control centers are isolated 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.

Starters for the control of 460V motors 100 hp and less are the
MCC-mounted, across-the-line magnetically operated, air break type.g
The starters are a combination type with circuit breakers of
25,000A, symmetrical interrupting capacity and a magnetic contactor
to provide overload and undervoltage protect.on. Class lE MOVs

-

i

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

i leading from the electrical 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 penetration in the
event of circuit breaker overcurrent or fault protection failure.

i
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8.3.1.1.7 Load shedding and sequencing on class lE buses
' (continued)

(,8) Protection against degraded voltage
zon o+ +h e p v s a non I a n d 2--

For 'protectingtretet.ing-electric equipment against the effects
of a sustained degraded voltage, the normal and alternate BOP
feeder oltages are monitored.hg
When th koltage degr its rated value pdafter a time delay (_g e g g 0g*or below__.____ _ _eetrigger thy transients),
undervoltage will be annunciated in the control room. -

_

Simultaneously a 5 minute timer is started, to allow the 4
operator to take corrective action. p
After 5 minutes the respective feeder breaker with the under-

4voltage is tripped.
Should a LOCA occur at the same time,,the feeder breaker with
the undervoltage will be tripped instantly.
Subsequent bus transfer will be as described above.

*Setpoint is subject to confirmation by applicant.

.HPCS (div.3) O

In addition to the undervoltage scheme provided to detect loss of off site power at
the 6900V HPCS bus, the second level of undervoltage protection will be provided to
protect the Class lE electric equipment connected on the bus, against the ef fects of
a sustained degraded voltage condition. When the HPCS bus voltage degrades to 90%*
of its rated valt.e,a set of undervoltage relays operate to start A timer. Should
the voltage restore to a vah>e above 90%* before the preset time on the timer is
exceeded, the relays reset and no 4'uc4hfTaTes place. However if the degraded
voltage condition exceeds the preset time on the timer m loss of offsite power3

operational sequence is started. This sequence includes automatic tripping of the
offsite power feeder breaker, start up of the HPCS diesel generator and transf er of
the division 3 bus f rom of fsite to the diesel generator source.

%- S e obi, is; Stdsjer.1, D CDhMY" met.Now VeYs'hcd'cM

% a.yp ueout..

A

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _



(>~ v 930.05 --
- e

8.3.1.1.6.4 Protcct'on Raquirrannto (Continu3di (pm.

k relay protection has vo tage restraint so that distorbances in the
C

(| plant auxiliary power sys which result in excessive voltage
drops will not damage the 'esel generator.,

In general, relay setti s are
'

oordinated so that loss of service
is not: communicated to a " higher level involving equipment other
than that immediately affected by e fault or overload. Trip
levels and time-del settings are s lected so that faults are' g
not passed through to circuit breakers upstream in a chain leading
to the power supp Backup relaying i lude,*, within its protec-.

tive zone, the n t adjoining system inte " acing element. Circuit
protection func ions are illustrated in Fig res 8.3-2, 8.3-3 and
8.3-14 through 8.3-16.

.

8.3.1.1.7 Lead Shedding and Sequencing on Class lE Buses

() This subsection addresses only Class lE Divisions 1 and 2. Bos

transfer, load shedding and sequencing on a 6.9-kV Class lE bus is
initiated on loss of bus voltage. Non-Class lE loads (Buses E2
and F2) are tripped off and thereby automatically isolated frem the
Class lE buses only by a LOCA signal.

.

Lead shedding and sequencing is performed by the control system
i 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 l
'

originating from NSSS equipment. This is the same signal

that initiates the ECCS described in Subsection 7.3.1.1.1.

The LOCA signal will trip the isolation breakers to the I~
- "

%s non-Class lE buses (E2 and F2). The LOCA signal will (.9saialso terminate diesel-generator testing (if this is in

8.3-16

. _ _ _-_-- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
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g- g.3.1.1.7 Load Shedding and Sequencing on Class lE Buses(p (Continued),

'g disab/s-
'

progress), M protective diesel-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 alreadyj i

! running.

A load sequencer is not used. All load application,
,g with or without time delay, is control-

Is/ sejare/s/y fee V T '' /*rft ymf fsWer*k aker*.- --- --

. . . . . . . . . . - . - - - -. -

_

- -. . . - -

(2) Loss of Preferred Power (LOPP) - The 6.9-kV Class lE
buses are normally energized from the normal preferred

t

power supply. Should the bus voltage decay to below 70%
) of its nominal rated value for a predetermined time

(actuating one-out-of-twgundervoltage logic), a
bus transfer is initiated and a signal will trip the
supply breaker,Estart the diesel generator

-- When the bus voltage
targe pump

l

-
decays to below 30% of its n 1 rated value,*

mefor breaker.s are ,%ype
# c/em pe signal to the alternate preferrdd power supply initiates

transfer to the alternate preferred supply. If the

alternate s,upply is not available or subsequently lost.,

j'

(i.e.,. as sensed by the under-voltage relays as above) , -,

i

the transfer proceeds to the diesel generator. If the
standby diesel generator is ready to accept load (i.e.,

voltage and frequency are within normal limits and no
lockout exists, and the normal and alternate preferred
supply breakers are open), then the diesel generator

-

'
breaker is signalled to close, accomplishing automaticcross
transfer of the M.te- bus to the diesel {

a

d generator. Large motor loads will be sequence started
as required and as shown on Table 8.3-4.

.
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Lord Shedding cnd Scquencing on Claca IE Ducco(Continued)

J|& (2a) wnen the alternate
#|

* powerf ng the class' profvered reowr r is lost,
'

while it is- '

lE b'us, with the dicsc1 generator in
(~ standby, loss of preferred power (LOPP) exists. The same,

as during LOCA, diesel generator trips are disabled, except
,

.'for generator differential and engine overspeed.
-

At 70%of the rated bus voltage, the alternate feeder breaker trips.,

Diesel. start initiation pecur8s, but is incffective, since
the diesel generator is runnig,g.

1

At 30% of the rated bus voltage, large pump motor breakers
are tripped. Providing, that the diesel generator is ready- for loading, the diesel generator breaker will close and

L( supply power to the class lE bus.
4

.

(3) LOPP following LOCA - If the bus voltage (normal
preferred power) is lost during post-accident operation,
transfer to alternate preferred power occurs as

:(
s:s:mw s

. .,

describad in (2) above. Once voltage is restored, the

loss-of-voltage sequencing procedure repeats itself with
respect to starting motor loads. Since system reset is

not a function of the presence or absence of bus voltage,
no change to valve position occur.f. Therefore, thee

restarting duty is less severe,, because motor-operated
valve power is not required.

.

(4) LOCA following LOPP - If a LOCA occurs after the auto-
matic transfer of power to the diesel-generator as,

described in (2), following less of both normal preferred
i power supplies, the LCCA. signal starts ESF equipment as

.
rcquired. Au / Crna /s'c.

(LC C A H OPP)N1f/hne,Q'c/ayed'| |CC d isloc dJfur/J /fid| didSd/9 ewa fpr/d/+10,g \

urs'. m e-f bcjzer/c adc4_.-
ud

- _j Ek T z & L 2s % 77 W V dent .aeA 4 o e,c ca.- at:E
- ~
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QUESTION 430.08 |-

(8.3.1)

In Section 8.3.1.1.6.4 of your FSAR, you state, that the diesel generator
nyarcurrent relay protection has a voltage restraint so that disturbances
in the plant auxiliary power system which result in excessive voltage
drops, will not damage the diesel generator. Indicate 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
transients created by normal power systes evolutions such as motor
starting.i

RESPONSE

Ye vi s e d 5e' c fion 8, 3, L j,g. 4Se e

1

--- - + - ,4----,--. , , _ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0.3.1.1.6.4 Protection Requirements
.

g. When the diesel-generators are called upon to operate during loss
of preferred power (LOPP) or LCCA conditions, the only protective
devices are the generator differential relays and engine overspeed
trip device. The generator 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 powsr) overcurrent volt-
age restraint, high jacket water temperature and low lube oilg

'

pressure, are used to protect the machine'when operating in paral-
1el with the nomal power system, during periodic tests. The
relays are automatically isolated from the tripping circuits dur-
ing LOPP or LOCA conditions. In addition to these protective

relays, a normal time-delay overcurrent relay senses generator
overload, and ala:my[ Onet%er kms .chvfef evenurewel sky is prturVex/ '
Jrvoltage restraint which enablesthe relay to distisguish between
normal operating over-load currents and short cir=uit currents of ' -

the same magnitude. This discr N "ation is accomplished by the
i fact that as opposed to shcrt circuit conditions, the magnitudei | of generator voltage re=ains relatively high during operating lead
) conditions, so that the relay's voltage - restraining element is

able to keep the current element from operating the relay during
overloads 8

W.5 GAT ,

//
For HPCS (Division 3) DG the overcurrent relays with voltage restraint(TRT
will sense the voltage drops reflected on the HPCS bus only.'

will operate during a DG overcurrent condition and voltage dropping to aThis relay
p

lpreset value.
However, this condition will not trip the DG when loss ofcoolant accident signal is present.

inorder to make the HPCS DG available during LOCA condition.The DG trip signal is bypassedAny voltage
transient created by normal power systes evolution such as motor starting
on Division 1 and/or Division 2 will have no effect on the Division 3(HPCS) overcurrent relays with voltage restraint.

a _ // .- s -A- m..s. /

_- ._ ____
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i' All t.he bypassed trip devi:es listed an |
A '

subsection 8.3.1.1.8.1.5 alar:n in the Main Control Room.

The means are provided for synchronizing and paralleling the

diesel generat:rs with the preferred power supply syster., for

1 cad testing of the diesel generator.
.

\

In general, relay se::ings are coer:*inated so that less of ser :.:e
is not ecm=unicated to a "hr.gher" level involving equipment c her
than that 4 ediately affected by the fault or evericad. Trip
levels and ti=e-delay settings are selected so that faults are
not passed through to circuit brea brs ups- eam in a chain leading
to the power supply. Backup relaying includes, within its protec-
tive zene, the next ad cining system interfacing ele =ent, cir: ::
protection functions are illustrated in F:,gures 8.3-2, 8.3-3 and
8.3-14 through 8.3-16.

. - . -. . . _ - . _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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430.09 A reviGw of calfunction rcports of dios21-g;n:rators at sparating
(8.3) nuclear plants has disclossd that in some cases, th2 infonnation

available to the control room operator to indicate the operational
status of the diesel-generator may be imprecise and could lead to
misinterpretation. This can be caused by the sharing of a single
annunciator station to: (1) a14rm conditions that render a diesel-
generator unable to respond to'an automatic emergency start signal;

.' and (2) alarm abnonnel, but not disabling, conditions. Another cause
can be the use of wording in an annunciator window which does not,

specifically indicate that a diesel-generator is inoperable (i.e.,
unable at the time to respond to an automatic emergency start signal)
when in fact, it is inoperable for this purpose.:

Accordingly, review and evaluate the alarm and control circuitry for
the diesel-gerardtors in your proposed nuclear island to determine how
each condition which renders a diesel-generator unable to respond to
an automatic emergency start signal, is alarmed in the control room.
These conditions include not only the trips that lock 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. All conditions 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 conditions identified in your response
to Item (a) above.

I 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
is not alarmed in the control room.

*

e. Any modifications you propose following your evaluation of these
matters.

.

N

,

m.

. - _. _ _ - - -. _ _ _ _ _ _ _ _ _ ___
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GESSAR II

QUESTION 430.09

R, ) Conditions which render the HPCS D-G incapable of responding to an automatic
emergency start signal.

Condition Actuating Alarm in Other
device CR Alarms

1. Auto Maint SW. Switch MSl HPCS sys not DE in Maint.

in Fbint. Pos ready for Autostart posi -cR

2. Loss of 125VDC BF1,2,3,4,5 HPCS sys not - Diesel Engine
control power via common ready for Autostart trouble - CR d
at DGP alann (-70X11) - count pwr fail

~

3. Brk R1 in closed 52/a contact No alarm
position from bkr #1 but bkr u ma.

(SWGR Cube 93) position indication

4. Cen lockout K1 lockout HPCS sys Cen trip

Not reset relay (H22-P028) Not ready Lockout - c.R.
for Autostart (Via K3)

5. Errorg. Shutdown SDR HPCS sys Gen trip

Not reset Not ready Lockout
for Autostart (Via K3) -cR.

6. Voltage Reg- VR mode HPCS sys yq
ulator Mode sw Not ready

not in for Autostart

Auto pos.

7. Cont pwr f1r 74F1, F2 (Cub 002) HPCS sys mong_
to SWGR 74F1, (Cub 003) Not ready

,

(_ Cub 002,364) 74F1, (Cub 004) for Autostart

C}
N a CO t Y- Si] Yuk 5 4Y%YOA.h cd d e Mt.U H iC.S 1]SNYw

3 6v- cudo s+=vt " ab vw ,wot veA&

%vh) ak passee" d u Fue-(
"

d ) S t w e.e Low

sash puu " me. awnacicaeel in h cowh\
a " bie.s4 E.giwe. Imbie." cdavm , movoom as

cOtt um.cd4AMGd Cowdi-kows ve.wcle.y -Se_.

cuesel ge.wevakov Meo.ph c4 ve_spwdtg % =
auAowoJn'c e.me.v3emc5 s%t s(3 vmL.

e-) rJ o vwocv &coaccms =< e- p ro po sed -
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. . . QUESTION 430.11
(8.3.1)

Provide the following additional information regarding the loading of the.

NPCS diesel generator:

If the HPCS is operating on the preferred power source with the, a.

diesel generator in standby, indfeate the sequence of events following
a loss of the preferred power sources. State whether the residual

-

bus voltage is allowed to decay or whether a synchronizing scheme is
utilized.

ow J c.

Theresidualbusvoltageisallowedtodecayandthereisnoksychro-Nnization scheme for this mode. The following sequence occurs ie wo W%( M p AJL preseM:CJ
IF'1ffiTt'e~pFwer" breaker to safety bus (6900 volt HPCS G Division 3)" trips"

value M, when the bus g i g g S us tri3 seconds...g rops bel
M receives start 70%ofnorgalrated.c...,

signal. 4
t

2) Division 3 diesel generator accelerates to r/sted voltage and
frequency while the residual voltage on the safety bus (6900
volt HPCS Bus G Division 3) decays.

3) The Division 3 diesel generator circuit 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 70% of the nominal bus voltage, -

i b) the offsite source feeder breaker remains tripped in the
open position,

c) the diesel generator Division 3 has reached rated sheend Sr**dand voltage.

b. State whether diesel generator will automatically separate from the
test mode if an accident signal is received. Indicate the sequence
of events.

. .
R a-s p s M e-

-

Diesel generator (HPCS.Div. 3) will separate from the teht mode D
return to standby condition upon receipt of the accident signi -

1. Diesel generator breaker will open.

2. The accident signal will override the test signal.

3. Diesel generator will keep operating and will be ready to
accent load if eeniihad

_ _ _ - _ _ - _ _-__--___-_____ _
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1.

wffh h yventsi the diesel generator is on test- - n aa1 8 nd W offsite source is lost.Indicate whether the HPCS b
'~ ' ' ~ manualcontrolinamannersafl i har

"
D a 2 us s

' ' ' ' * - - :g
,

-

h undevdolbje. vidays on.%e. oh5'N b4Y.
Upon loss of offsite ower during test mode the offsite feeder
breaker will open The diesel generat ill keep operating. The

diesel generator governor control be c d from droop to the
isochronous mode and the voltage regulat to be set to automatic
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 is
subsequently restored, state whether the safety buses automatically
transfer back to the offsite source.

b*- s p M p2._.

If the diesel generator is powering the HPCS bus and the offsiteVpower is subsequently restored, then the bus will not transfer back
to the offsite source. asfo d

.

G

|
t

i

!
_

me

O

_ _ _ _ _
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4 30,}7
IV.2.4 Regulatory Guido 1.75, ROvicion 1, Dnted January 1975

(Continued)
i

*p
*

f
(4) Posi on C.7 - Non-Class lE instrumentation cire ts can

*

be exam tad from the provisions of Section 4 .2 pro--

vided the are not routed in the same rac ay as power
6 and control les or are not routed w' associated

( cables of a r dant division.
'

k
. h (5) Position C.8 - Sects 5.1.1 should not be construed

to imply that adequate ration of redundant circuits,

can always be achiev i a confined space such as

a cable tunnel tha is effee 'vely unventilated.

(6) Position C. - Add "...and should eclude the need to
frequent consult reference..."

Cartain non-Class II loads important to orderly whutdown and sur-
'

voillance such as emergency _ lighting are not disconnected upon a
LOCA signal.'No NpMe MY hN* oNS Yb )

,

'

%_%a,( n., ve ,. w s n s i s + e ~ A ~ a bt - A*Q'
_

. , -

'

|

s
"

e ,

| 1 n _1 c

|
_ - _ _ . _- - _ - - - --- --
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238 NUCLCAR ISLAND'-

Rev. O

i 8.3.2.2.1.2.8 Compliance with Regulatory Guide 1.128 -
i Installation Design and Installation of Large -
'

Storage Batteries for Nuclear Power Plant
.

t-

[TheClassIEbatteriesarespecifiedandlocatedinaccordance
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-4teps rather than two-tiered,.
% ubu.g A 3.sy .boJ'L ggo wyr- hemt ,igabkA. x. =. ~ . w_ ,3 . . , =p==jn.

sq g ;s,z.+4 sattu.
.

c

b*N"$ *% N 4ybL qd ht- As WsW 4
| m cl waMw g b %'siaw dI b"N 4 -

Space limitation for access necessitateh this exception. No j
deleterious effects are anticipated and maintenance activities
were evaluate.d to be acceptable.

,

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 applict.nt.

_

l

__ _ _ _ _ _ _ _
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430.23

Tha specific requirements fcr monitoring the de power system dsrive(8.3.2.1)
from th2 g:n2ric requirements embodicd in Secticn 5.3.2(4)
and 5.3.3(5) of IEEE Std. 308-1974 and the guidance we prov,ide in5.3.4(5)

g Regulatory Guide 1.47.

that the de system corrposed of batteries, distribution systems andIn summary. these general requirements state
chargers shall be monitored to the extent that it can be shown
to be ready to perform its intended function.t

used in our review of the dc power system designs are that the followingAccordingly, the guidelines
.-

indications and alarms of the Class 1E de power system should be
, ,

provided in the control room:,
. ..

- Battery current (ancieter-charge / discharge)
,_.

,

- Battery charger output current (anneter) ..

- - DC bus voltage (voltmeter) s .
~ .. - Battery charger output voltage (voltmeter)

-
- Battery discharge
- DC bus undervoltage and overvoltage alarm

'

- DC bus ground alarm (for un
- Battery breaker (s) or fuse (grounded systems)s) open alarm
- Battery charger output breaker (s) or fuse (s) open alam
- Battery charger trouble alarm (one alarm for a number of

,

~ abnormal conditions which are usually indicated locally)
~ "

We conclude that the monitoring cited above, augmented by the periodic
,

l

provide reasonable assurance that the Class IE de power system is readytest and survelliance requirements included in the Technical Specifications
1-. ---

!,

to perform its intended safety function. i

with these provisions for monitoring the Class 1E prower system.Ind.'cate your compliarceAlternatively, justify any deviation.
- -

.

.
-

__ _ . _ . . _ . . . .. . - -
\

.
<

. _ .-. _| Y. .- - - - - - - - -

.. - - . . - -
__

a mi A,. \mm\ ~A L u~h al,,4,64 .

L h\ A h h \ ta. A . a. LA
hkak:w % ~;uA au R cMe.-

4 A,b t .3.1.C n . . m-l i L se e nnc, s.

NLL,k ) .
' ' ' ''

_

.

. . . _ . . _ . .

. ..

_ _.

. . .

; see SUPPLE.me107. ro TAst.E 8 .3.-)7. FoA

(~bW-3- QPts)
'

'

.
.

___ _ ..... ._. -
-

.
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.

' O.3.2.2 Analysis

h 3.3 2.2.1 Genersi DC Pcwsr Systa=s

The.450 VAC power supplies for the divisional battery chargers
are from the individual Class IE MCC to which the part.icular'

125 VDC system belongs (Figure 8.3-1). In this way, separation

between the independent systems is maintained and the AC power
provided to the chargars can be from either prefstred or standby

g AC power sources. Tne DC systes is so arranged that the
probability of an internal system failure resulting in loss of
that DC power system is extre=ely low. Important system components
are either self alarming on failure or capable of clearing faults
or being tested during service to detect faults. Each battery set

is located on its own ventilated battery room as shown in Fig-
ures B.3-3, 8.3-9, and 8.3-13. All abnormal conditions of
important system parameters su:h as charger failure or low bus
voltage are annunciated in the Main Control Roomp o n& /ec \es.g.\\ 1

1lsueL TAMS 2.3-\7 ) ,( )Cross connection between the independent 125 VDC systa. s is limitedm

to manual breakers betwee. Divisien 1 and Division 2 distribution
panels. Fey interlocks are used to snforce operating procedures.

* :One breaker is furnished at each and of the cross tie to meet
single-jailure require =ents.8 cMM FM NN8b*' A F# *~

Wed Nr dnss4 Tis. & Os 39e 'nrdas * f **'$ e

AC and DC switchgear power cir:uit breakers in ea=h division
receive control power from the batteries in the respective load
groups ensuring the folicwing:

(1) The unlikely loss cf cne 125 VDC system does not ,

jeopardize the supply of preferred and standby AC-

power to the class 1E bases of the other load groups. ,

(2) The differential relays in one division and all the |

f) interlocks associated with these relays are from one
LJ - >\

d

S.3-101

.. ..
- ----. . . . . . .

_ _ _ _ _
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I 430.27 Provide the specified operating voltage range of the Class 1E '

.

(8.3.2) de loads. Provide the maximum equalizing charge voltages for the
Class IE batteries and the de system minimum discharge voltage at
the end of the two hour design discharge. Provide the rating of the.

Division 3 battery charger and indicate the number of cells in each-

Class 1E battery. State whether the Division 3 battery charger will
be affected by the voltage sag which occurs when the WCS pump is started. --

en the diesel-generator.
,,

,

_ _ _ _ . . . . . __ . . . . . . .

s

*

. . . . .

_ _ . ' __ . . .. . .

.see dF15342 % Beshed 0 3.3.Al f N . O.3 /BJ_

The munber of cells in each pattery bank (either Class 1E or
non~ Class

- the non 1E) $s 60 cellso'Iy/s/bhol L q&'for- The o'/ V/cmn:- /' L and4 enafP/g C, '
.

The operating voltage range for Division 3 (HPCS) Class IE de loads is
- - - -

112.5V to 137.5V with 125V de nominal voltage. The maximum equalizing. . .

charge voltage for Division 3 (NPCS) 125Vdc battery is 137.4 volts.
Voltage at the end of two-hour design discharge will be provided by the

-

applicant. Division 3 battery charger is rated for 240/480V AC input
g with 132 volts (nominal),100 amps oc output. Division 3 de battery has

HOSER.TN' 50 cells.
-( The charger is also capable of automatically regulating output voltage

within 11/2% of its rated value at any load between 0 and 100%, with the
ac power feeding the charger deviating from the rated voltage by 110%.

.

Thus the Division 3 battery charger will not be affected by the voltage
sag which occurs when the NPC5 pump is started on the DG. The 125V DC
battery will be able to maintain the bus voltage.

All de loads connected on the division 3 de bus are rated for ope' ration!

in the voltage range of 112.5V to 1$.5V..

.

. . .
.

.. ..

_ . . . .

.

.
... . .

-
. . .
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rivo indGpOndOnt 125 VDC DyGRhirunr%
~

cyproprinto.
Island normal cnd escrgOncy DC powar for occh unit CD

'

.

Tho fifth

Four of the tivo 125 VDC sy0 tem 3 aro Cicsc 1E powOr.
system supplies non-Class 1E power.g,

i emergency

The DC power systems provide adequate power for stat onl modes of
auxiliaries and for control and switching during al
operation.
The operating voltage range of Class 1E de loads is 110V
t.o 140V.

+30 4The maximum equalizing charge voltage for Class lE batteriesl'

is 140Vdc.
The de system min 4 mum discharge voltage at the and of the two
hour discharge period is 1.83Vdc per cell.

_

The 125 VDC systems provide a reliable control and switching power
source for the Class lE systems.

All batteries are sized so that required loads will not exceed

80% of nameplate rating, or warranted capacity at and-of-installed-
I. life 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 es are specified as:

(1) Battery E, Division 1 - 1950 A-hr at 8-hr rate; 20SOA

for 1 min
.

.

(2) Battery F, Division 2 - 1500 A-hr at 8-hr rate; 1620A

for 1 min

(3) Battery G, Division 3 (HPCS) - 400 A-hr at 8-hr rate;

500A for 1 min

.

'

(4) Battery H, Division 4 - 425 A-hr at 8-hr rate: 550A.

for 1 min

: . . rv .T . on-aiwe,4e-.1 >==^ s -- -a -- ----
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