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¢ Al Accomplish a cont:olled, orderly, and safe initial core
loading .

b. Accomplish a controlled, orderly, and safe initial
criticality and heatup

Ce Conduct low povwer testing sufficient to ensure that
design parameters are satisfied and safety analysis
assumptions are correct or conservative

de Perform a controlled, orderly, and safe power ascension

14..2.2_ - ORGANTZATION-AND- STAFFING-

The Superintendent of Plant — Susquehanna, has overall
responsibility for the Initial Test Program. The Plant Staff and
Inteqrated Startup Group (ISG) conduct the different phases of
the test program. Respon51b111ty for the ISG may be delegated to
the "Assistant Supezlntendent of Blant-Outages. 1In addition;to - - ~ f
the'se basic'orqanlzatxonal liftits ‘the Superintendent of Plant = ' - ¥
Susquehanna is assisted by two review organizations,. the Plant
Operations Review Committee (PORC) and the Test Review Board

(CRBY. The organization, authority, responsibility,. and degree-

of participation of each of these orgamizational units during the
Initial Test Program are described in the: following sections.

e se e B2 ZE D e e e P ST e R e S e o o

The Plant Staff consists of the permanent onsite PPEL personnel
responsible for the safe operation and proper maintenance of the
plant. Chapter 13 describes the Plant Staff organization. This
section also establishes responsibilities, reporting
relationships, and minimum gqualification requirements for
principal Plant Staff supervisory personnel.

The Plant Staff also includes. the Startup Test Group which is a
temporary .group. established to prepare for and lmplement the
Startup Test Program. . The Startup. Test Group Supervisor reports
to the: Technical. Supervisor and supervises the activities of the
Startup Test Group. Activities includeyjy preparation and
implementation of startup testss; review and analysis of startup
test results; preparation of startup test reports; and
participation in test planning meetings.

The Plant Staff is utilized, to the fullest extent practicable,

during the Initial Test Program.. Specific responsibilities of
the Plant Staff during the Initial Test Program are:

Q310180426 . 123




‘Unit: T and from July 1982 .to July 1983 for .Unit- 2. .
‘electrical ;s mechanical ‘physitcal: or:addministrative communlcatlow - -

B ‘&.‘Z"llv

14.2-1 for-Unit 1 and Table Tu4.2-6 for: Unit 2.

SSES-ESAR

TEST_PROGRAM_SCHEDULE

14.2.17

-

The Preoperational Test Proqram is scheduled for 15 montkhks.
dura*ion on *he Unit 1 and Common components and for 12 months
duration on the remaining Unit 2 components (see Fiqure 14.2-8a
and 14.2-4b). The subsequent Startup Test' Programs are scheduled
for six months on each unit.

The" Preoperational Test Progqram sequential test schedules
preseiited on Fiqures 14.2-4a and. 14..2-4b offer ore possible plan
for an orderly and efficient progression of the program. While
these sequences mayv be preferrsed,. numerous. alterratives exist.
The- scheduler will be updated periodically at “he jobsite to
reflect construction status, manpower availability, and the-
sequired test prerequisites. )

"he safety-related s“:uctu:esy'svstéms; and components will be
preoperationally tested. The Preoperational Test Procedures are .
schaduled o be developed from September; 1977 to Januacy 1979 for
Whene'ﬁ . -

exists between Unit 2 and the operating: Unit 1, the Unit 2
Preoperational or Acceptancer Test will be: divided into. 2 or more:
procedures: to facilitater proper administrative: comtrol. and ’
scheduling.: Any test procedure: which ' inviolves. ar interplant
comnmunication will contain the suffix B om the procedure number

The schedule of Unit 1 and Onit 2 Starctup Tests is presented in
Figure 14.2=-S. This schedule establishes the required +esting as
a function of tes% condition. The test conditions are descrihed
on Fiqure 14.2-6. All testing is assiqned to a specific test
condition for convenience even though some testing, as identified
in fiqure 14.2-5, is performed outside the bounds of the assigned
test condition. Not all subtests of a Startup Test ars performed
at each assianed test condition. Startup testing will be divided
into <hree Major Test Phases, and, within.the Power Ascension
Test Phase,. into distinct test plateaus. The testing included in
aach Ma1o: Test Phase and test plateaw is descrtibed in Tabhle
Evien though" this-'basic orderof testing is required.
the"e.xs still considerable- floxlbLlLty in -s'equencing: the startup .
asting specified to be- comrducted at each plateau. - Detailed
sta:*up:test ‘ng. schedules,. commensurate with the requirements of
this schedule,. will be developed at the job site. .

The individual preoperatiornal tests to be conducted on safety—
related structures, systems,. and. components are listed in Table
The abs*tracts of

By ) A
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these preoperational tests are-contained in Subsection T4.2.12.7T
in 'numerical order. 'The Startup Test Proqram procedures are
Iisted in TablIe 14.2-3. The: abstracts of Startup Test procedures
are contained in Subsections 14.2.712.2 and 14.2.12.6 for Unit 7T
and OUnit 2, respectivelyvy in numerical order. The abstracts
identify each test by title and number, describe the test |
obijectives, specify the test prerequisites, provide a summary
description of the test method, and establish the test acceptance
criteria.. .

Unit 2 preoperational,proqram #ill be scheduled and percformed in
a. manner that will not affect the safe operation of Unit T.
Several of the Preoperational Acceptance Tests will be subdivided
into A and: B tests. The A portion of the test will pot affect
the safe operationm of Unit 71, the B. portion of the Preopérational
Tes® is dependent upon an interface with Unit T and may caquire
an outage on Unit T to perform the test. In addition toc Test
Raview Board approval of *he Preoperational Test, B designated
tests will require. a writ+en Safety Evaluation submitted and test

- approvall by the- Plant Qperations Review:. Committee. all permanant .
- ‘fnterface- conneéctions: between. Unit.. t.and Uait 2 will: bel. .

accomplished in accordance with SSES Plant Modification

Procedure. Prior to performing the: B designated Preoperational
Test, the Work Activity Review Committeer will be: briefed on the
impact and requirements. of the: test..

~
“

18.2.12.T__Unit 1 Preoperational Test Proceduza_Abstracrs

<

(P2.1) ____125 Volt DC_System_Preoperational Test

Test Objective. — To demonstrate the ability of the 125 Volt dc
svstem to verform the followings

.

A The batteries can endure a complete discharge, based on
their ampere hour ratinag, without exceeding the  battery bank
- minimum voltage. limit. (Performance Test)

B..  The batterieées can.provide reliable stored 'enerqgy to selected
loads, indfcated 'in Table 8.3-6, in the event of a designm
base- accident. (Service Test)

Co The battery chargers can deliver their rated output.
De. The battery chargers can fully charge their associatad
batteries from desian minimum charged s*ate (i.e., after the

sérvice tes*) simultaneously providing power to the
distribution: panels for normal station. loads.
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19300'11+-Cold Functional Test

Test Objectlve-- To demonstrate that the plant systems are
capable of operating on an integrated basis in normal and
emergency modes, to demonstrate that adequate power supplies for
the class IE equipment will exist, and to assure that optimum tap
settings have been selected for transformers supplying pover from
offsite sources to class IE busses.

Prerequisites — Required system preoperational tests have been
completed and plant systems are ready for operation on an
inteqrated basis.

Test.Method —'Emerqency'Cone Cooling Systems (RHR & Core Spray)
are lined up in their normal standby mode. The: plant electrical
system is lined up per normal electrical system lineup (For Unit
1 this lineup may be different than the lineup for two unit
operation). Loss of coolant accident signals are initiated with
and without a loss of offsite power. Voltages and loads are
adjusted, as practlcal, to simulate the anticipated ranges of

- variations. Proper‘response of ‘the' electrical distribution '
system; -dieseXl” qenerators;*ana.ECCSﬁpumpS'ulll be ‘verified. ="

Acceptance - Crlterlaw—-SystemS‘penformance parameters are in

accordance: with the appIxcabIe deSLgm documents.m

14;2 -12.2- -0nit-1 _Startup. Test-Proqram«Procedure Abstracts

A1Y those tests comprising the Unlt 1 Startup Test Program (Table
14.2-3) are discussed in this section. 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 are expected to occur as the test program progresses.
Such modification to these discussions will be reflected in
amendments to the FSAR..

In describing the purpose of a test, an attempt is made to
identify those operating and safety-oriented characterlstlcs of
the: plant'whlch are: helng explored-,

where~applxcable, a deflnltlon of - thefrelevant acceptance
criteria for the test is given and is designated either Level T
or Level 2. A Tevel 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 nust be repeated to verify that the requirements of the
Level 1 criterion are now satisfied..,

ST  T4.2-59
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A Level 2 criterion is associated with expectations relating to
the performance of systems. If a Level 2 criterion is not
satisfied, operating and testing plans would not necessarily be
altered. Investiqations 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
successive 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.

{ST=1)-.-Chemical_ and Radiochemical.

Test_Objectives- — The principal objectives of this test are a) to
secure information on the chemistry and radiochemistry of the
reactor coolant, and b) to 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 spec1flcat10ns and process
recru:.ne me nts.. e . .. - ;

. s,
T -~ o,

Spec1f1c-object1ves of the test program lnclude documentatlon of
radwaste liguid discharge, documentation of baseline piping
radiation Ievels, determinatiomr of steam quality, evaluation of
the Condensate Polishing system, and evaluation of the Reactor
Water Cleanup system. Data for these purposes is secured from a
variety of sources: plant operating records, reqular routine
coolant analysis, radiochemical measurements of specific
nuclides, and special chemical tests.

Prerequisites - The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as

appropriate..

Test Method — Prior to fuel loading, chenmical samples are taken
to ensure that reactor coolant and Fuel Pocol Cooling and Cleanup
System sample stations are functioning properly and to determine
initial concentrations._ Additionally, subsegquent to fuel
loading, during reactor heatup, and at- each major power level
‘change, a complete set of samples are taken to verify that all
plant sample stations are- functioning properly and to determine
the  chemical and radiochemical quality of reactor water and
reactor'feedwater; an& performance: of filters: and demineralizers.

Acceptance Criteria - Level T - Chemical factors defined in the
Technical Specifications and Fuel Warranty npust be maintained
within the limits specified. The activity of liquid effluents
nust conform to license limitations. Water quality must be known
at all times and should remain within the guidelines of the Hater
Quality Specifications..

T 14 .2-60
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»

Test Method — Before the first fuel assembly is taken from the
fuel pool and inserted into the reactor, core components (fuel
support castings, blade guides, control rod drives, etc.) will be
installed, tested and/or verified. This procedure begins with
the steps required to assemble and load neutron sources, includes
the activities necessary to monitor neutron population using
specially constructed fuel loading chambers (FLCs), and
culminates with the insertion of fuel assemblies into the reactor
core. Fuel loading continues until the core is fully loaded,
verified and ready ‘to perform subsequent Startup Tests.

Control rod functional tests, subcriticality checks,. and shutdown
marcgin demonstratlons will be performed periodically during the
loading. , .

Acceptance: Criteria ~ Level 1 — The partially loaded core must be
subcritical by at least 0.38% delta k/k with the analytically
determined, highest worth rod fully withdrawn.

{ST=4) Full Core Shutdown Margln
? ~ .

-:Test Objectlve~q~The~purpcse-of thls'test is to: demonstrate that c e

the reactor will be subcritical throughout the first. fuel cycle

with any single control rod fully withdrawn.

Prerequisites-— The: following prerequisites will be complete
prior to performing the full core shutdown margin tests:

a) The predicted critical rod position is available
b) The Standby Liquid Control System is available

c) Nuclear instrumentation is available with neutron count rate
of at least three counts per second and signal to noise
ratio greater than two to one

d) High—-flux scram trips are set conservatively low

e) Instrumentation has-been checked or calibrated as
appropriate . . N .

Test. Method - — This test will be penfb:med‘in:thesfwlly Ioaded
core in the xenon~-free condition. The shutdown margin test will
be performed by withdrawing the control rods from the all-rods—in
configuration until criticality is reached. If the highest worth
rod will not be withdrawn in sequence, other rods may be
withdrawn providing that the reactivity worth is equivalent. The
difference between the measured Keff and the calculated Keff or
the in-sequence critical will be applied to the calculated value
to obtain the- true shutdown margin..

-

.
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Acceptance: Criteria — Level 1 — The shutdown margin of the fully
loaded, cold (68°F), xenon—-free core occuring at the most
reactive time during the cycle nust be at least 0.38% delta k/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 above criterion is shown by demonstrating

" that the shutdown margin is 0.38% delta k/k plus an exposure

dependent correction factor which corrects the shutdown margin at
that time to the minimum shutdown margin.

Level 2 — Criticality should occur within +1.0% delta k/k of the
predicted critical..

{ST=5}. - CbnéroI-RodthivemSystem

Test Obijective - The objectives of the Control Rod Drive Systen
test are; a) to demonstrate that the Control Rod Drive (CRD)
System operates properly over the full range of primary coolant
temperatures and pressures from ambient to operating, and b) to
determine the 1n1t1&I operatlng characterlstlcs of the entlre CRD

" Systemi Je g

Prerequisites — The requlred'preoperatzonal.tests have been
completed. - .

'

Test-Method-— The CRD' tests performed during the startup test
program are designed as an extension of the tests performed
during: the: preoperational CRD system tests.. Thus, after it is
verified that all control rod drives operate properly when
installed, they are tested periodically during heatup to assure
that there is no significant binding caused by thermal expansion
of the core components. A list of all control rod drive tests to
be performed during startup testing is given in Table 14.2-5.

Acceptance Criteria - Level 1 - Bach CRD must have a normal
withdraw time greater than or equal to 40 seconds.

The mean scram time of all operable CRDs must not exceed the
values specified in the plant technical.specifications. . (Scranm.
time is measured fnom*the*tlme the*pllot scram-valve~solenoxds
are deenergized..)

The mean scram time of the three fastest CRDs in a two by two
array must not exceed the values specified in the plant technical
specifications. (Scram time is measured from the time the pilot
scram solenoids are deenergized)

Level 2 - Each CRD must have a normal insert speed of 3.0 %+ 0.6
inches: per. second,. indicated by a full 12-foot stroke in 40 to 60
seconds. With respect to the control rod drive friction tests,
if the differential pressure variation exceeds 15 psid for a

| = .
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Unfortunately, the decay heat load is insignificant during the
startup test period. Use of this mode with low core exposure )
results in exceeding the 100°F/hr cooldown rate of the vessel.),
The shutdown cooling mode will be demonstrated after a trip or a
cooldown from Test Condition 6.

The RHR system steam condensing mode is used to condense stean
while the reactor is isolated from the main condenser and reactor
vessel water level is being maintained by RCIC. This test will
demonstrate system operability and stability.

Acceptance-Criteria - Level 1 - The transient response of any
system—related variable to any test input must not diverge..

-

Level 2-— The RHR system shall be capable of operating in the

steam condensing, suppression pool cooling and shutdown cooling

modes at the heat exchanger capacities indicated on the process

diaqgrams. Both simultaneous operation of RHR loops and single

loop operation shall be tested in the steam condensing and

shutdown cooling modes. Each RHR loop shall be tested

lndependentlv'ln the, suppression pool cooling mode. System— . .-
-xelatedavazlables nay contain’ ‘ascillatory modes’ of response. ‘En T YL v,
these cases, the decay ratio for each controlled mode of response

must be less~than or equal to 0-25-

The time to place the RHR' heat exchanqersxlu the steam condensing
mode with the RCIC using the heat exchanger condensate flow for
suction shall average one half hour or less.

{ST=9).__VWater Level Measurement

Tegst Objectives — The objectives of this test are to determine |
actual reference leq temperature and recalibrate instruments if
necessary and to verify consistent response of the upset range,
narrow range and wide range level instrumentation.

Prerequisites — The requiredwpreoperational tests have been
completed. All system instrumentation is installed and
callbrated~

- Tesk- Hethod — At rated tempezature and.pressure under steady
state conditions, the reference leg temperature will be measured
and compared& to the value assumed during initial calibration.. IE£
the difference: of the two temperatures exceed the: Acceptance
Criteria, then the instruments will be recalibrated using the
measured value. Data will be recorded at rated temperature and
pressure and at steady state conditions to verify consistency and
proper calibration of reactor vessel level instrumentation.

Acceptance Criteria —.Level 1 - Not applicable.

1422267 . .
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Level 2--— The difference between the actual reference leg
temperature(s) and the value(s) assumed durlng .calibration shall
be less than that amount which will result in a scale end point
error of 1% of the instrument span for each range.

The Narrow Range Level indicators should aqree wlthln +1.5 inches
of their average reading..

The Wide and Upset Range Level indicators should agree within %6
inches of their average reading.

(ST—10).-. IRM_Performance

Test Objectives- — The objective- of this test is to adjust the
Intermediate Range Monitor System to obtain the desired overlap
with the SRM and APRM systens..

Prerequisites — The required preoperational tests have been
conpleted..

Test-Method- — Initially the IRM'system is set.during the * .
Pneoperatlonal.Test ‘Program."’ SRM~TRN-.and" TRE-APRN Sveplap-is-—--
verified the first time sufficient neutron flux'conditions arise..
After the APRM callbratlon, the IRM gains will be adjusted as
.necessary to optimize the: IRN overIap with the SRHS‘and APRMS. .

Acceptance-Criteria-— Level T — Each IRN channel.must be adjusted
so that overlap with the SRMs and APBRMs is assured.

{ST=11)_ _LPRHM. Calibration

Test_Objectives — The objective of this test is to calibrate the
Local Power Range Monitoring System..

Prerequisites - The required preoperational tests have been

completed. Instrumentatlon for calibration has been checked..

Test;gggggg — The LERH channels will be callhrated to make the

at the chamber elevatlonm Erlor*to this. calibration, LERHM
response to control rod movement is. verified. Calibration
factors will be obtained through the use:. of either an off-line ocr
a process computer calculationm that relates the LPRM reading to
averaqge fueI assembly power at the chamber height.

Acceptance_Criteria — Level 1 —- Not applicable.

Level 2 — Bach LPRM will be within 10% of its calculated value.

(ST—12) - _APRM Calibration
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punps to avoid coolant~temperature stratlflcatlon in the neactor
pressure vessel bottom head region.

pPrerequisites — The required preoperational tests have bheen
completed.. System instrumentation has been calibrated.

Test. Method - During initial heatup while at hot standby
conditions, the bottom drain line temperature, recirculation loop
suction temperature and applicable reactor parameters are
monitored as the recirculation flow is slowly lcwered to nminimum
stable flow. Utilizing this data it can be determined whether
coolant temperature stratification occurs when the recirculation
pumps are on and if so, what minimum recirculation flow will
prevent it.

Monitoring the preceedinqg information during planned pump trips
will determine if temperature stratification occurs in the idle
recirculation loops or in the lower plenum when one or more loops
are inactive.

Acceptance Criteria — Level 1 — The zeactor regirculation, pumps o
‘sha LI notxbe~started nor flow incréaséd unless~the-coolant " Sl e e
temperatures between the stean dome and bottom head dnaln are

wlthln 1459P..

3 oY

The*rec1rcm1atlon pump. in an idIe Ioop must not be started unless
the loop suction temperature is within S509F of the active loop.

Level-2 — Not Applicable.

{ST—17} _System_ Expansion

Test Objectives — The purposes of this test are to demonstrate
that reactor recirculation, main steam inside containment,. and
those piping systems identified in Table 3.9-33 respond to
thermal expansion consistent with stress analysis results. (Note
-that this test now includes piping previously contained in ST-
38..)°

‘gg_reg3551t;es - Instnumentatzon.has*heen installed- and
calibrated.. . ‘ ‘ ‘

Test Method- —~Hanqen pos;tlons and. locatlons of plplng in the
Nuclear Steam Supply System and piping systems identified in
Table 3.9~33 inside and outside the reactor drywell are recorded
prior to initial heatup and after a planned cold shutdown.
puring intitial heatup, a visual inspection is made at an
intermediate reactor water temperature to assure components are
free to move as designed. Ad-justments are made as necessarye.
Devices for measuring continuous pipe deflections are mounted on .
main steam, recirculation and other selected lines. Motion-
during heatup. is compared with calculated values.
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Acceptance. Criteria — Level .1-.-— There shall be no obstructions
which will ‘interfere with the thermal expansion of the main steam
and recirculation piping systems. Piping systems identified in
Table 3.9-33 will not be restrained against thermal expansion
except by desiqn intent. .

Hanqgers on piping systems identified on Table 3.9-33 shall not be
bottomed out or have the spring fully stretched. Snubbers on
piping systems identified in Table 3.9-33 shall not become
extended or compressed.to the limits of their total travel.

The measured displacements at the established transducer
locations on the main steam and recirculation systems shall not
exceed the allowable values calculated for the specific points.

Level. 2 -— The measured displacements at the established
transducer locations on the main steam and recirculation systems
shall not exceed the expected values calculated for the specific
" points.. The measured displacements at the established transducer
locations on the piping systems identified in Table 3.9-33 shall
be .within the acceptahle~ranqe calculated for the specxflc .

| epefntsnt. t X R L SAT UL U -

Hangers: on piping systems ldentlfled.ln,rable 3.9-33 shall be in
their operating range.. .

L.

{ST—18) .- TIP _Uncertainty- ’ ) .

Test Objectives - The objective of this test is to determine the
uncertainty of the TIP system readings.

Prerequisites - System installation is completed and required
preoperatlonal tests are completed and verified. Instrumentation
has been calibrated and installed.

Test _Method — The TIP uncertainty consists of a random noise

. component and a geometric component, the geometric component
being 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: cepetitive TIP readings at a.
sanie TIP Yocation, and. by analyzing pairs of TIpP readings taken
at TIP locations which are symmetrical about the core dlagonal of
fuel‘loadan'and’control rod symmetry-

The random noise uncentalnty“ls,dete:mlned from successive TIP
runs made at the common location (32-33) with each of the TIP
machines making six runs at index position 10.. The TIP data will
ke obtained by simultaneous operation of the Process computer OD-
2 program which provides 24 nodal TIP values for each TIP
traverse.. The standard deviation of the« random noise is derived
by taking the square root of the average of the variances at
nodal levels: 5 throuqh_zzﬂ vhere the nodal variance is obtalned
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«  MLHGR

‘ HCPR

MAPLHGR

Prior to the verification of the Process Computer in ST-13, an
independent method will be used to calculate these parameters.
After the successful completion of ST-13, the process computer
will be used.

Acceptance_Criteria — Level 1 - The Maximum Linear Heat
Generation Rate (MLHGR) of any rod during steady-state conditions
shall not exceed the limit specified by the Plant Technical
Specifications. .

The steady-state Minimum Critical Power Ratio (MCPR) shall not
exceed the limits specified by the Plant Technical

Specifications.
.t The Maximum Average Planar Linear &eatAGeneratlon _.Rate .(MAPLHGR)
- ' 'Shall'not’ exceed the. Iimits specified by tlie plant Iechnlcal RS
Spec1f1catlons- .

Steady—-state: xeactor‘powe: shaIl‘be‘IlmLted to the rated MRT and
values on or below the licensed analytically determined power—

. flow line.,

Level 2 — Not applicable.

(ST—20) _-Steam Production Verification

Test Objective — The objective of this test is to demonstrate
that the NSSS is providing steam sufficient to satisfy all
appropriate warranties.

Prerequisites — Required preoperational tests have been
completed. All required instrumentation is installed and
callbrated,

Test -Method -~ A NSSS stean output penformance test of 100 hours.
of continuous operation at.the.warnanted steam output will be
perfbrmea.g

Acceptance Criteria-—:Level.l - The average reactor core thermal
power (CTP) shall not exceed 3293 MWt.

The Maximum Average Planar Ratio (MAPRAT) shall be less than or
equal to 1.0..

The Maximum Fraction. of Limiting Critical Power Ratio (MPLCPER)
‘ shall be less than or equal to T.0..

. . .
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| The Maximum Fraction of: Limiting Power Density (MFLPD) shall be
less than or equal to 1.0.

Level 2 — The NSSS shall be capable of supplying 13,483,000
pounds per hour of steam of not. less than 99.7% qualxty at a
pressure of 985 psia at the outlet of the second main steam line
isolation valve, as based upon a final feedwater temperature of
3839°F measured as near the reactor pressure vessel as
practicable, and a control rod drive feed flow of 32,000 pounds
per hour at 80°F.

{ST=21)- -Core Power—Void Mode Response

Test-0bjectives-— The objective of this test is to verify the
stability of the core power—void dynamic response.,

Prerequisites — The required preoperational tests have been
completed. Instrumentation has been calibrated.

Test Method — The core power void loop .mode that results from a
_ combination Qf the neutron kinetics and core.thermal hydraulic
“=dynamlcs ls-leastastableaneaz ther natural ‘circulatisém end- of the’
rated 100 percent power rod line.. A fast change in the
reactivity balance is obtained by moving a very high worth rod
only 1T or 2 notches;andfbv'51mulat1ng’a,falluxe of the: pressure
regqulator.

Acceptance: Criteria — Level 1 — The transient response of any
svstem related variable to any test input must not diverge..

Level 2 — Not applicable.

\
Test Objectives-— The objectives of this test are to demonstrate
the takeover capability of the backup pressure requlator upon
failure of the controlling pressure regulator and to demonstrate
smooth pressure control transition between the control valves and
bypass valves when reactor*steam generatlon exceeds steam flow
-used’ by the- turbine. .

)

Preregulsltes*~ The :equlred preoperatlonal tests have been
completed., Instnumentatlon has been checked or calibrated as
appropriate. - |

Test Method — The pressure set point will be decreased rapidly

and later increased rapidly by about 10 psi 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,. bypass valves
and both. The backup regulator wilIl be tested by simulating a
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level setpoint will be made to demonstrate proper response and
operabllltv'of the feedwater‘svstem at low reactor power.

At Test Condltlons 2, 3 and 6, with one feedwater pump in manual
and the others in auto, a +5% change in the manually controlled
feed pump will be made. The response of the feedwater system to
these steps will be analyzed and compared to the applicable
acceptance criteria. The recirculation system will be in manual
for these tests. At Test Conditions 1, 2, 3, 4, 5 & 6, with the
recirculation system in manual, +5 inch changes in the water
level setpoint will be made to demonstrate proper response and
StabllltV'Of the feedwater system.

At approx:mately 80% to 90%. power, with core flow. near 100% of

rated, failure of extraction steam valves to one of the feedwater

heater trains is accomplished by closing the heater train stean
inlet isoclation valves which will isolate extraction steam to the
last three stages of that train. Recordings of the transient
will be analyzed and compared to the predicted response and
acceptance criteria.

At Test-Condtion 6, one’feedwater- pump: will 'he’ trippeﬁ £6 1o e

demonstrate the capability to avoid a scram and prevent a low
reactor water level.trlp due to the loss of one feedwater pump..
A pmaximum feedwater runout capablllty'test wilI be  done to
demonstrate that the actual capability is compatible with
licensing assumptions. .

Acceptance.Criteria — Level 1 - The transient response of any
level control system-related variable to any test input must not
diverqge.

For the feedwater heater loss test, the maximum feedwater
temperature decrease due to a single failure case must be less
than or equal to 100°F. The resultant MCPR must be greater than
the fuel thermal safety limit.

The increase in heat flux cannot exceed the predicted Level 2
value.by more than 2%.. The predicted value will be based on the
actual test,values‘of feedwaten temperatune change and powver
level.. g

The feedwater flow runoutfcapability-must not exceed the assumed
value in the FSAR.

o . sy S e &

osc111atory nodes of response. In these cases, the decay ratio
for each controlled mode of response nust he less than or equal
to. 0.25.
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Closure: time for any MSIV shall not be less than 3.0 seconds.

Feedwater control settings nust prevent. flooding the main steam
lines during the £ull isolation test.

The time delay between the close initiation signal and the
extrapolated initial valve movement from 100% open for any MSIV
shall be less than or equal to 0.5 seconds..

Level-2 2 - The positive chanqe in vessel dome pressure occurring
within the first 30 seconds after the closure of all MSIVs must
not exceed the predicted values.. Predicted values will be
referenced to actual test conditions of initial power level,
scran timing and dome pressure and will use beginning. of life

nuclear data.

The positive change in heat £lux occurring within the first 30
seconds after the closure of all MSIVs must not exceed the
predicted values. Predicted values will be referenced to actual
test conditions of initial power level, and dome pressure and
Wlll use beq1nn1nq of llfe~nuclean data-. .

< .
n-a. LR

If uaten level reaches Eeveldz setpoxnt during the MSIV full
closure test, RCIC shall.automatlcally lnltlatenand reach rated
flow..

.

puring the HSIN‘full.closure test, the relief wvalves must reclose

properly (without any‘detectahle leakage) folloving the pressure
transient.

puring full closure of individual MSIVs, peak vessel dome
pressure must remain at least 10 psi below the scram setpoint.

During full closure of individual MSIVs, peak neutron f£lux must
remain at least 7.5% below its scram setpoint.

During full closure of individual MSIVs, steam flow in individual
lines must remain at least 10% below the thh flow isolation trip
setpomntw

s

Dunlnq‘full closure of 1ndmv1&nalanIVs, the szmulated heat flux

must remain at Ieast 5%.less than: its flow. biased@ scram setpoint. '

‘“a

{ST—26) --Relief Valves

/
Test Objectives — The objectives of this test are to verify that
the relief valves function properly, reseat properly after
operation and contain no major blockages in the relief valve
discharge pipinge..

Prereguisites-— The required preoperational tests have been
completed. Instrumentatlon.has been checked or calibrated as

-e
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appropriate.. Factory %est results on SRV £low and operating; times
have been reviewed. ‘ N

Test Method - Testlng'done at low reactor pressure, in
conjunction with plant surveillance testing, consists of cycling
each relief valve to verify proper operation. The transient
monitoring system will be used to record the results of this
test. The data collected will compare the operation of
individual relief valves against the operation of all relief
valves. During relief valve operation, core power - and
therefore stean generation rate — is maintained constant. The
pressure control system will close the bypass valves an amount
proportional to the relief valve steam f£low to maintain constant
reactor pressure. ThlS‘bypassavaIve‘motlon wiIl be monitored and
a comparison of the response: for each relief valve operation will
be- made. If differences: exist, it could suggest a partial
obstruction of the relief valve or its tailpipe. Tailpipe
temperature will be recorded to verify the relief valve has
properly reseated. Reactor variables will also be recorded to
verify system stability during opening and closing each relief
vaIve-. . : .

.
s,  tegesse . . - - hd . - >
., o u.,h"-__ ,\f_. [ v oee N N e " = . . .o

Testing done at rated reactor pressure con31sts of manually
operating .each: relief valve at rated: ceactor pressure., The
decrease in Haln,Genezaton"outpnt wiIL be- monitored: ducing: the
operation of each: relfef valve: to provide am indicatiom of relief
valve flow. By comparison of the generator output response for
each relief valve operation, any f£low obstruction in the valve or
its: tailpipe can be: identified. Each valve will be opened for
approximately 10 seconds to allow for variables to stabilize..
Reactor variables will also be recorded to verify system
stability during opening and closing each relief valve.

Acceptance- Criteria - Level 1

There should be a positive indication of stean dlscharge during
the manual actuation of each valve..

Level-2.— Pressure control system-related variables may contain
‘oscillatory‘modes:. of response.) In these.cases, the:decay ratio

. for eachhcontrolled modevofgresponse must be less*than oz'egual

R \
b s [ f;. .k l‘ o
tO 0'250 o > PR S . L ,,“ = . . e
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The temperatnre measured . by thermocoupres on the*dlscharge side
of the: valves shall. return: to: within 10°F of the temperature
recorded before the valve was opened.

During the low .pressure functional tests, the change in bypass
valve position for each SRV opening shall be greater than or
equal to- a: value corresponding: to the average change: minus 10% of
one bypass; valve..

-~
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s d), The positive change in simulated heat flux shall not
‘ exceed the ]:eve]_ 2 criteria by more than 2% of rated
value.

The two pump drive flow coastdown transient, during the
first three seconds of an RPT trip, nust fall within
the specified limits..

S et . i iy

_a) There 'shall be no MSIV ‘closure in. the first 3 minutes
of the transient and operator action shall not be
required in that period to ayOLd‘the MSIV tripe.

b) The positive change in vessel dome pressure and in
simulated heat flux which occur within the first 30
seconds after the initiation of either generator or
turbine trip must not exceed the predicted values.

(Predicted values will be referenced to actual test
conditions; 'of initial. power level, dome pressure, scram
-tinEnq, ‘and the’ -+imé from® the*stant of’ stop/controil: -
valve motion to start of control rod motion, and wlll
use beginning of life nuclear data.)

cy FPor the Génerato:“trip‘within'the’bypaSS'valves

‘ capacity (initial thermal power values less than or
equal to 25 percent of rated) the reactor shall not
scran.

The Total Delay from the initiation of a Turbine Stop
Valve Closure or Turbire Control Valve Fast Closure to
complete suppression of the Electric Arc between the
fully open contacts of the Recirculation Pump Trip
(RPT) Breaker shall be less than 175 milliseconds.

Recirculation pump trip, HPCI and RCIC starts shall not
be initiated from a low reactor water level.

' Feedwater level control. shall avoid. the loss of
feedwatgtﬂflougdue<to a.high;IeyeL*CBB) tripu

(ST-28)~-Shutdown_ from- Out51de the Haln Control Room

Test Objective.— The objective of thls test‘ls to demonstrate
that the reactor can be shutdown, maintained in a hot shutdown
condition, and cooled down from outside the main control room.
Also, the adeguacy of the Emergency Operatlnq Procedures will be
verified..

.
. a
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Prerequisites-— The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as
appropriate..

Test Method — While operating at approximately 20% powver
synchronized to the grid with normal electrical system alignment,
the reactor will be scrammed and the MSIV's will be closed from
inside the main control room. The control room will then be
evacuated, and reactor 'level and pressure will be controlled from
outside the main control room. The Shutdown Cooling mode of RHR
will be placed into service with cooling water supplied from the
ultimate heat sink. During this demonstration, some supervisory
and operating personnel will remain in the control room to
protect non-safety-zelated equipment from unnecessary damage if
conditions arise and to assume’ control of the plant if conditions
warrant. A test will be run to demonstrate that the reactor can
be scrammed and isolated from outside the contrecl room.

Acceptance Criteria —-Level 1T —'Notmapplicable*

e s Sl N

mnust .be brouqht to the point whe:ercooldéwn is. lnltlated -and." " Lo
under control, and the reactor vessel pnessure4and water level

are controlled using equipment, and. controls outside the ' control
room._ The test:is deemed successful when reactor pressure is

less than 98 psig (permissive setpoint). and the RHR shutdown’
cooling mode has been put in operation.,

The reactor must be capable of being scrammed and isolated from
outside the control room.

{ST-29).. Recirculation Flow Control Systenm

The objectives of this test arew

a) To demonstrate the flow control capability of the plant
over the entire pump speed range, including individual
local manual and comblned Master Manual Operatlon-

b). To detezmlne that all electnlcal compensators and
controllers are set fbn desired system performance and
stability..

Prerequisites-— The required preoperational tests have been
completed.

A1l instrumentation has been calibrated.

Test Method.-— At Test Conditions 2, 3, 5 and 6, the stability of
the recirculation fIow control system.is' demonstrated by
performing step changes in recirculation pump speed. This

. . - ¥
- - < . :
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testing. is done in individual local manual at Test Conditions 2
and 5 and in combined Master Manual operation at Test Conditions
3 and 6 to demonstrate operability and stability.

Acceptance-Criteria — Level 1 - The transient response of any
system-related variable to any test input must not diverge.

Level 2-- A scram shall not occur due to rec1rcu1at10n flow
control maneuvers..

The APRM neutron flux trip avoidance margin shall be greater than
or equal to 7.5% and the simulated heat f£lux trip avoidance
margin shall be greater than or equal to 5% when the power
maneuver effects are extrapolated to those that would occur along
the T00% rated rod line.

The decay ratio of any oscillatory controlled variable must be
less than or equal to 0.25.

Steady state limit cycles (if any) shall not produce turbine
_steam flow varlatlons qreater than + 5% of rated steam flow-.

l' . . \
. * . e

iST-30) Reclgculat;og st em
Test Objectives — The: objectlves of thls*test ares

Qe Obtalm reCchuIatlon system performance data during
pump trip, fIow. coastdown, and pump restart.

b. Verify that the feedwater control system can
satisfactorily control water level without a resulting
turbine trip and associated scranm.

C... Record and verify acceptable perfcrmance of the
recirculation two pump circuit trip sytenm.

d. VYerify the adequacy of the recirculation runback to
mitigate a scram.

verify that no recirculation system cavitation will
occur imvthe:operable'reqiom‘of the pover—£flovw map..

=T

-

.
L)

Preregu151tes~— The required preoperatlonal tests have  been
completed. Instrumentatxon has been checked or calikrated as

appropriate.

Test_Method - Single recirculation pump trips will be made at
Test Condition (TC) 3 and TC-6. These trips will be initiated by
tripping the M-G Set Drive: Hotor Breaker from the control room.
Reactor parameters’ will be' recorded during: the transient and
analyzed to~vexlfy'non-diyergence of oscillatory responses,
adequate margins to RPS scram.set points,. and capability oﬁ the

o ‘*'1‘1&-2‘-83.4. .
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feedwater system to prevent a high level trip. The capability to
restart the recirc. pump at 'a. high power level will also be
demonstrated. At TC-3, both recirculation pumps RPT breakers
will be simultaneously tripped using a temporarily installed test
switch. The data gathered will be used to demonstrate acceptable
punp coastdown performance prior to high power turbine trips and
generator load re-jectse.

Appropriate conditions will be simulated at TC-3 to demonstrate
the proper operation of the recirculation pump runback circuits.
This is done prior to an actual planned feed pump trip at rated
power..

Both the -jet pumps and the: recirculation pumps will cavitate at
conditions of hiqh flow and low power where NPSH demands are high
and little feedwater subcooling occurs.. However, the
recirculation flow will automatically runback upon sensing a
"decrease in feedwater flow. The maximum recirculation flow is
limited by appropriate stops which will run back the
recirculation flow from the possible cavitation region. At TC-3,
it will be verified. that these limits are sufficient to-.prevent .

) éperatlon where redircuiation’ pump” Or-Jet pump’ cavitation océurse-

Acceptance-Criteria — Level I — The response of any level related
variables during a single* pump. trip must not diverge.

The two pump drive flow coastdown transient, during the first 3
seconds of an RFT trip, must fall within the specified bounds.

Level 2 - The reactor shall not scram during the one pump trip.

S S e i el e 2o

The APRM margin to avoid a scram shall be at least 7.5% during
the one pump trip recovery..

The reactor water level margin to avoid a high level trip shall
be at least 3.0 inches during the one pump trip.

Peak simulated heat flux must remain at least 5% below its flow
biased scram value.

Runback. loglc shaIl have settlngs adeguate:to prevent
recirculation punmp opecatlon in areas of potentlal cavitation.

The recirculation pumps shall runback npon a trip of the runback
circuit.

{ST=31)-_Loss of Turbine-Generator_ and_Offsite Power

Test Objectives- — The objectives of this test are to demonstrate
that the required safety systems will initiate and function
properly without manual assistance, the electrical distribution
and’ diesel generator systems will function properly,. and the HRECI

- . > M ) . o
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and/or RCIC systems will maintain water level if necessary during
a simultaneous loss of .the main turbine-generator and offsite
power.

Prerequisites — The required preoperational tests have been .
completed. Instrumentation has been checked or calibrated as
appropriate.

Test_Method — With the unit synchronized to the grid at
approximately 30% power, the main turbine-—-generator will be
manually tripped coincident with a manyal trip of the unit's
offsite power source breaker, both trips initiated from the
control room. To ensure a-full simulation of the loss of all
offsite power to Unit' T during Unit 1 testing, all Unit 1 and
Common loads will be transferred to Unit 1 Auxiliary and Startup
Busses and appropriate breakers racked out to preveant automatic
transfer of the loads to Unit 2 sources.

Reactor water level and the operation of safety systems will be
monitored to verify that the acceptance criteria are satisfied.

"“checked.

- .

The loss of offsite- power conditiom will be maintained for at
least 30 minutes to demonstrate that necessary equipment,
controls, and indication are: available following station blackout
to remove decay heat from the core using only emergency powvwer
supplies and distribution system..

Acceptance_ Criteria - Level 1 — All safety systems, such as the
Reactor Protection System, the diesel—-generator, RCIC and HPCI
nust function properly without manual assistance, and HPCI and/or
RCIC system action, if necessary, shall keep the reactor water
level above the initiation level of Core Spray, LPCI and ADS.

Level_2-— The temperature measured by the thermocouples on the
discharge side of any SRV that actuated shall return to within
10°F of the temperature recorded before the valve opened.
Permanent instrumentation for reactor power, reactor pressure,
water level, control rod position, suppression pool temperature,
high pressure - coolant injection .(HPCI)‘ and reactor core  isolation
cooling (RCIC) shall be-~demonstrated operable following re-
energizatiom of the 4kV busses by the- diesel generators..

i, . e e et s A S i ey

Test_Objective - The objective of this tést is to verify the
ability of the drywell coolers/recirculation fans and the reactor
building portion of the main steam tunnel coolers to maintain
design conditions in the drywell and reactor building- portion of
the mainsteam tunnel, respectively,, during operating conditions
and post scram conditions._ This test also demonstrates that

« fe v . on -
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containment main steamline penetnatlons do not overheat adjacent
concrete.

Preregulsltes - The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as
appropriate.

-

Test_ Method — During heatup, at test conditions 2 and 6, and
-following a planned scram from 100% power, data will be taken to
ascertain that the containment atmospheric conditions are within
design limits.:

ceptance Criteria — Level 1 — not applicable

Level 2 — The general drywell area is maintained at an average
temperature less than or equal to 135°F, with maximum local
temperature not to exceed 150°F..

The area beneath the reactor pressure vessel is maintained at an
average temperature less than or equal to 135°F, maximum local
.temperature not to exceed 165°P, wlth m1n1mum local temperature
above 100°F..° . .

The area around the recirculation pump motors is maintained at an
average temperature less than or equal to 128°F, with maximum
Iocal temperature: not to erceed 135032 , .

The inside base*of the shleld waIl in the- RPV skirt area is
maintained at temperatures greater than 100°F.

The reactor building portion of the mainsteam pipeway is
maintained at or below 120°F..

The concrete temperature surrounding the main steamlime
penetrations is maintained at less than 200°F.

{ST-33) . _Piping Steady State Vibration

Test - 0Objectives-— The objectives of this tést is to demonstrate
that: .steady state vibration levels. on.reactor recirculation, main

steam inside containment, and those piping: systems- identified in .

Table 3.9-33 are withim acceptable limits. (Note that this test
no¥ includes piping previously. contained in ST-40. Also note
that dynamic transient vibratiom testing prevzously contained in
this' test have been merged into ST=39.):

Preprequisites - Instrumentation has been installed and
calibrated.

Test Method. — Devices for measuring continuous vibration are
mounted on main steam lines, recirculation lines and lines of

14.2-91
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-

systems: identified in Table 3.9-33 as applicable, and vibration’
during steady state operation is compared with calculated values.

Acceptance: Criteria — Level 1 — The nmeasured amplltude {pedak to
peak) of each remotely 1y monitored point on the main steam inside
containment and reactor recirculation lines shall not exceed the
allowable value for that point.

Level 2 — The measured amplltude (peak to peak) of each remotely
monitored point on the main steam inside ccntainment and reactor
recirculation lines shall not exceed the expected value for that
point.

The vibratory response: of non—nemotely monitored systems or
portions of systems indentified in Table 3.9-33 shall be- ‘jJudged
to be Hlthln acceptable limits by a qualified test engineer.

The maximum -measured amplitude of the piping response for each
remotely monitored point. on systems identified in Table 3.9-33
shall not exceed the acceptable value for that point.

-~

{(This test number was. previously assigned to the RPV Internals
Vibration test whiclr is now performed during the Preoperational
Test Prografr. The’test“descrlptlon for the RRV Internals
Vibration test. is now in TquTG'vhlch fblIovs*the.abstzact for
P64, T.) .

Test Obijective — The objective of this test is to perform a
representative sequence exchange of control rod patterns at the
power level at which such exchanges will be done during plant
operation and demonstrate that core limits and PCIOMR threshold
limits will not be exceeded.

Prerequisites — Instrumentation has been checked or calibrated as
appropriate.

Test Method — The control rod sequence: exchange beglns*on the
design flow control- line.with .core flow near minimum.  Control
rods #ilF¥ be: inserted as necessary to~1ncreaseﬂthe~marq;nnto
local core thermal limits.’, Core: power-is maintained above the
low power setpoint of the- Rod Worth Minimizer and Rod’ Sequence
Control System and below the power which will keep fuel assenmbly
nodal power at the PCIOMR threshhold. The exchange:'is perforned
in accordance with the plant operating procedure RE-TP-009. Data
taken during the exchange will be reviewed to verify that the
Acceptance Criteria were satisfied..

Acceptance-Criteria - Level 1 - Completion of the exchange of one
rod pattern fon the complxmentary‘pattern with contlnual

Th.2-92
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Acc tagce-Cgltegla=- Components perform im accordance with
applicable design documents.

14..2.12.6_.0nit 2 Startup Test Progqram_Procedure Abstracts

A1l those tests comprising the Unit 2 Startup Test Program (Table
14.2-3) are discussed in this section. 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 are expected to occur as the test program progresses.
Such modification to these discussions: will be reflected im
amendments: to the: PSAR.. =~ -

In describing the: punpose‘oﬁ a test, an attempt is made to
identify those operating and safety-oriented characteristics of
+he- plant which are beinqg explored..

Where applicable, a definition of the relevant acceptance
criteria for.the test is qiven and is designated either Level T.

.or ‘Tevek p. S ‘% Level: T critercion’ no:mally relates to. 'the. value: .of"

a. process: variable assigned in the design of the plant,. component
systens: or assaciated equipment... IE£ a Level T criterion is not
satisfied, " the;pIant\wxlr.heipIace& fm: a suitable hold-condition:-
until resolutiom is obtafned. ~Tests compatible with this hkoId— °
conditionr may be- continued. Following resolution, applicable
tests must be repeated to verify that the requirements of the:
Level T criterion are now satisfied.

A Level 2 criterion is associated with expectaticns relating to
the performance 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
analvtical techniques used for the predictions would be started..

For tranSLentS‘lnvolv1nq oscillatory response, the criteria are
specxfxea im terms: of decay ratio (defined as, the ratio of
successive: maxxmum:anplxtu&eS'of the same polarity). - The decay |
ratior must berless tham. anity: to' meetr a..Level.. T crltenxon and:
less: than- 025 toameet LeveI.Z;‘ ‘ A . )

.

. 18’1’—1) - - Chemlcal a.nd Radlochem; cg;

1 §§-oh§ ctlvesa-The p:rnclpal objectzyevoﬁ this test is to
demonstrate that the chemistry of all parts of the entire reactor
system meet specifications and process regquirements.

B T - !
- . - - -

Specific obijectives of the test program include documentation of
radwvaste liquid. discharge,. evaluation of the: Condensate: Rolishing
systewm, and evaluation of the Reactor Water Cleanup system... Data
for these purposes lS secn:ed.from.a vaxletr of. sourcessz plant.

v LAY 1 ‘awg. ..,;,. -w-

“"‘ ," ri"}""‘h«v;.is‘
»‘ %&J\Aﬂﬁ#ﬂa‘} N g
'?W"2P207”




® SSES~FSAR ()

operating records, reqular routine coolant analysis,.
radiochemical measurements of specific nuclides, and special
chemical tests.

Prerequisites — The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as
appropriate..

Test _Method — Prior to fuel loading, chemical samples are taken
to ensure that reactor coolant and Fuel Pool Cooling and Cleanup
Systenm ‘sample stations are functioning properly and to determine
initial concentrations. Additionally, subsequent to fuel
loading, during reactor heatup, and at each major powver level
change, samples. are taken to determine the chemical and
radiochemical quaILty of reactor water and reactor feedwater.

Acceptance Criteria — Level 1 — Chemical factors defined in the
Technical Specifications and Fuel Warranty must be maintained
within the limits specified. The activity of liquid effluents
nmust conform to license limitations. Water quality must be known
at all times and. should remaln wlthln the 901dellnes of the Water
" guality Spe&ifications. ” . .

Level 2 — Not applicable-

{ST=2} - . Radlatzon'neasurements-

Test Objectives-The objectlves of thlS test are (a) to determine
the background radiation levels in the plant environs prior to
operation for base data on activity buildup and (b) to monitor
radiation at selected power levels to assure the protection of
personnel during plant operation.

. T S S S W St S S

fuel loading. - Subsequent to fuel loading, durlng reactor heatup
and at.power levels of approximately 25%, 60% and 100% of rated
power, gamma, radiation level measurements: and, vhere  appropriate,
thermal and fast neutron measurements will be made at selected
locations throuqhout the” plant.

-

Acceptance: Criteria-— Level 1 — The radiation doses of plant
oriqgin and the occupancy times of personnel in radiation zZones
shall be controlled consistent with the guidelines of the

standards for protection against radiation outlined in 10CFR20.

Level 2 - The radiation doses of plant origin shall meet the
following Iimits depending upon which Radiations Zone the
radiation base snrveY'po%nt is located:

LS
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. Radiation Zone- Limit ..
I ' 0.5 mRem/hr...
ITI : ' 25 mRen/hr.
IIT 15 mRem/hr..
IV‘ 100 mRem/ht.

Notes All areas designated Radlatlon Zone V have potential
radiation doses of 100 mRem/hr. Readings taken in Zone V during
the Startup Test Program may be less than 100 mRem/hr; however,
since Zone V is defined in terms of potential levels, there are
no Acceptance Criteria for Zone V base survey po;ntsm

JSThayw-FueI Loading -

gest Obijective~— The objective of this test is to achieve the
full and proper core complement of nuclear fuel assemblies
throuqh a safe and eff1c1ent fuel loading evolution.

completed.. In additlon, prior to startlng_thls test procedure._

‘he-following -prerequisites will be mets”

C2 Fuel and Cont:ol‘nod 1nspect10ns HlIl.be‘complete*
b.., erntroI.Rodswwlll‘be‘lnstallei,and tested- -

Cew Reactor vesseI.vatez level wrll.be establlshed and
ninimum level. prescribed.

d.. The standby liquid control system will be operable and
in readiness..

o Fuel handling equipment will have been checked and dry
runs completed.

f., The status of protection systems, interlocks,. mode
switches, alarms, and radiation. protection equipment
wlll;be prescrlbed and verlfled-

ot
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q; ‘ Hatec;qualxty‘must meet requlred,spec1f1cat1onsw‘

‘e . -ﬂ

Thetfollowlnq preregulsltes wrll befmet‘pnlor to® commenc1ng
actual fuel loading to assure that thls*operatlon is performed in
a safe manners

a. The status of all systems required for fuel loading will be
specified and will be in the status required.

b... At least two movable neutron detectors' will be calibrated
and. operable.. At least two neutron detectors will be
connected to the high: £lux scram. trips. They will be

o
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v lecated so as to provide acceptable signals during fuel
loadlnq;

C.. Source range monitoring Nuclear instruments will be checked
with a neutron source prior to fuel loading or resumption of
fuel loading if sufficient delays are incurred..

de The status of secondary containment will be specified and
established..

e. Reactor vessel status will be specified relative to internal
component placement and this placement established to make
the vessel ready to recelve fuel. .

b The hlqh,flux‘tnxp pOlntS will be set. for a relatively low
- power level. ‘

d.. Neutron sources will be installed near the center of the
: core and at other specified Iocations;

Test-Method -— Before the first fuel: assembly‘LS'taken from the-

|- fireld pool-and inserted’ into- ‘thé: réactor,. ¢ore-coiiponents- (fuel:

support castings, blade guides, control rod drives, etc.) will be
installed,, tested and/o:rvezlfled-, This procedure' begins with
the: steps’requlned to. load& neutron sources, includes: the
activities necessary to'monitor neutron population using.
specially: constructed fuel loading chambers: (FLCs)!,. and
culminates: with the insertion of fuel assemblies 'into the reactor
core. Fuel loading continues: until the core- is fully loaded,
verified and ready to perform subsequent Startup Tests.

Control rod functional tests, subcriticality checks, and a
shutdown margin demonstration will be performed during the
loading. :

Acceptance Criteria — Level 1 - The partially loaded core must be
subcritical by at least 0.38% delta k/k with the analytically
determined, hlqhest worth rod fully ulthdrawn.

=jST-u)*~Full Coreashutdown Margln 7‘ {Sﬁeu ﬁif: BE -
‘Ieg Objectlve»—'mhe*purpose»of thls'test Ls;t01demonstrate that
the reactor ‘will be- subcritical throughout the flrst fuel cycle

with any smnqlefcontrol ro& fuIly vithdrawn..

Prerequisites - The followlnq‘prerequx51tes will be complete
prior to performing the full core shutdown margin test:

a) The predicted critical rod position is available

b) The Standby Liquid: Control System is available

ae 1 . . [
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¢) + Nuclear instrumentation is available with neutron count rate

of at least three counts per second and smgnal to noise
ratio greater than two to one .

d) High-flux scram trips are set conservatively low

e) Instrumentation has been checked or calibrated as
appropriate

SRSl S S e

core in the xenon-free condition. The shutdown margln test will
be performed by withdrawing the control rods from the all-rods-in
confiquration until criticality is reached.. If the highest worth
rod will .not be withdrawn in sequence, other rods may be
withdrawn. prov;dlnq that the reactivity worth is eguivalent. The
difference between the measured Keff and the calculated Keff for
the in-sequence critical will be applied to the calculated value
to obtain the true shutdown margin.

_ Acceptance Criteria — Level 1 — The shutdown margin of the fully
.loaded, .cold (68°F), xenon—free core occiuring at the ‘most .
Iredctivetime*during: the”cyclé must-berdt least-~0238%° délta k/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 above:criterion is showm by demonstrating
that the shutdown margin is 0.38% delta k/k plus an exposure

" dependent correction factor which corrects the shutdown margin at

that time - to the minimum shutdown margine..

Level 2 - Criticality should occur within #1.0% delta k/k of the
predicted critical..

(ST-5) - Control Rod Drive_ System

Test_Objective - The objectives of the Control Rod Drive Systenm
test are; a) to demonstrate that the Control Rod Drive (CRD)

System operates properly over the full range of primary coolant
temperatures and pressures from ambient to operating, and b) to

determine: the lnltlal,operatxng charactenxstlcs of the entire CRD.

Systenm., L B . : “ .

I

- Prerequisites — The requ;:ed preoperatlonal tests have been

conmpleted..

.--_——_—-——-—

during the preoperatlonal CRD system tests. Thus, after it is
verified that all control rod drives operate properly when
installed, they are tested periodically during heatup to assure
that there is no significant binding caused by thermal expahsion
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of: the core components.., A Iist of all control rod drive tests to
be'perfbrme& during startup testing is*given in Table T&-2r5¢;

—..—-.—-—-————.—

The mean scram time of all operable CRDs must not exceed the
values specified in the plant technical specifications. (Scram
time is measured from the time the pilot scram valve solenoids
are deenergized.)

The mean scram time of the three fastest CRDs in a two by two
array must not exceed the values specified in the plant technical
specifications.. {Scram time is measured from the: time-the pilot
scram soIen01ds are«deenerqlzed)
‘ -
Level 2 - Each CRD must have a, normal.lnsert speed of 3.0 + 0.6
inches per second, indicated by a- full 12—-foot stroke in 40 to 6Q
seconds. With respect to the control rod drive friction tests,
if the differential pressure variation. exceeds 15 psid for a
continuous- drive in, a Settling test must.be performed,..in which o

'r‘casew therdi'fferéntial!settlingpréessure:should notebe~less:-tham .- ’

30 psid noc‘should it vany‘hy more«than 10 ps;d over a full
stroke-.

' o . [ o s
tl rie R

jsTHSLﬁnSRn’Perfbrmance«an&-ControI Ro&mSequence ‘ ‘ o

o

The testlnq prev1ousiv contalned‘ln thlS‘teSt has. been merqed

{ST-7) -Reactor WHater Cleanup System

Test Ob-jectives — The objective of this test is to demonstrate
specific aspects of the  mechanical operability of the Reactor
Water Cleanup System. (This test, performed at rated reactor
pressure and temperature, is ‘actually the completion of the
preoperational testing that could not be done without nuclear
heatlnq).

- gggegulsltg_;-»Theurequlred pneopenatlonal tests have- been. L w
completedﬂg‘Ingtrumentatlon.has heen checked or.callbrated,as
approprlateuﬁ;‘; e ‘”ﬁu A TS :» -

Test\nethoa —~R:th the reactor at rated- temperature- and: pressure,
process-varlables will be recorded: during: steady state operation
in three modes as defined by the System Process Dlaqram~
Blowdown, Hot Standby, and Normal. Additional system
confiqurations will also be aligned to verify proper performance
of the bottom head flow and temperature indicators..

Acceptance Criteria-- Level 1 — Not applicable..,
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Level-2:- — The temperature at the tube side outlet of the non—
reqenenatlve heat exchangers (NRHX) shall not exceed 130°F 'in the
blowdown mode and 120°F in the normal mode.

The pump available NPSH will be 13 feet or greater durxng the hot
standby mode defined in the process dlagrams-

The cooling water flow to the NRHX's. shall be llmlted to 6% above
the flow corresponding to the heat exchanger capacity (as
determined from the process diagram) and the existing temperature
differential across the heat exchangers. The cooling water
outlet temperature shall not exceed 180°F.

During' two pump pperatioﬁs-at rated core flow, the bottom head
temperature as measured by the bottom drain line- thermocouple
should be withinm 30°F of the recirculation loop temperatures.

Bottom head flow indicator PI-2R610 sﬂall indicate withinm 25 gpm
of RWCU flow indicator FI-2R609 when total system flow is thru
the bottom head drain.

12
»
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g JST-8) -Resrdual ‘Heat ‘Removall Systei’ ¢ ¥

Jr

Test Objectives — The: objectives of this test are to demonstrate
the ability of the Residual Heat Removal (RHR) System to: 1)
remove heat from the :eacto:*pressure‘vessel.and the suppression
pool and 2). operate in the suppression pool cooling mode, steam
condensing mode and shutdown cooling mode-.

Prerequisites-— The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as
appropriate.

Test-Method — The suppression pool cooling mode and steam
condensing mode will be used to measure the RHR heat exchanger
capacity. Data will be obtained to determine the heat transfer
rate with rated flow on ‘both sides of the heat exchanger. For
the suppression pool cooling mode test, attempts will be made to
establish a larqe‘temperature differential betweem the service
and suppression pool water by extended RCIC or relief valve:
‘operations. - Heat exchanger capacxtr in the steam condensing mode-
will be measured: with the reactor in’ power operation, supplying a
steam source to the RHR heat exchangers.., Due to the: insufficient
decay heat load during the startup test period, full heat
exchangér heat capacity in the shutdown cooling mode cannot be
measured without the risk of exceeding the 100°FP/hr cooldown rate
limit of the reactor pressure vessel. Shutdown cooling mode
operability will be demonstrated after scheduled trips and
cooldowns during the Startup Test Progranm.

14.2-213.
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Stean condensing mode control system stability will be
demonstrated with the reactor in power operation, supplying a
steam source to the RHR heat exchangers..

Acceptance-Criteria - Level 1 — The transient response of any
system-related variable to any test input nust not diverge.

Level 2 - The RHR system shall be capable of operating in the
stean conden51nq, suppression pool cooling and shutdown cooling
modes at the heat exchanger capacities indicated on the process
diagrams. Both sinmultaneous operation of RHR loops and single
loop operation shall be tested in the steam condensing and
shutdown cooling modes. Each RHR loop shall be tested
independently in the suppression pool cooling mode. System—
related variables may contain oscillatory modes of rTesponse. In
these cases, the decay ratio for each controlled mode of response
must be less than or equal to 0.25.

(ST-9) _Water Level Measurement

Tést Objectives — The objective of this test is to determine. . .
~actual- :eference—1&q*femperature:and-necalxbrate ﬂnstruments*lf R A A
necessarye..

Prerequisites — The zequined:pnébpetational tests have been:
conpleted. 2All system instrumentation iIs installed and
calibrated. C

Test Method — At rated temperature and pressure under steady
state conditions, the reference leq temperature will be measured
and compared to the value assumed during initial calibration. If
the difference of the two temperatures exceed the Acceptance
Criteria, then the instruments will be recalibrated using the
neasured value..

Acceptance. Criteria — Level 1 - Not applicable.

Level 2 -— The difference between the actual reference leq
temperature(s) and the value(s) assumed durlnq calibration shall
be less than that amount which. .will result im a scale end point .

errcor.of T% oﬁ the~1nstnument,span;fbn each range-

»

(ST—10)-- - SRM-and- IRM-Performance-and Cbnt;olfRod Sequence -

Test _Objectives - The objectives of this test are: (a) to
demonstrate that the operational sources, SRM and IRM

instrumentation and rod withdrawal sequences provide adequate
information to achieve criticality and increase povwer in a safe

and efficient manner for each of the specified rod. withdrawal .
sequences and (b) to adjust the Intermediate Range Monitor System

as necessary to obtain the desired overlap with the SRM and APRH

T®.2=214 ’ -
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systems. (Note that;thiS'test now includes testing previously
contained inm ST-6) ..

Prerequisites -~ The required preoperational. tests have been
completed.

Test Method — Source range monitor éount-rate data will be taken
and compared with stated criteria.

A withdrawal sequence has been calculated which completely
specifies control rod withdrawals from the all-rods-in condition
to the rated power confiquration. Each sequence will be used to
attain cold criticalitye..

Movement of rods in a prescribed sequence is monitored by the Rod
Rorth Minimizer and rod sequence control system, which will
prevent out of sequence withdrawal..,

) Inltlally the IRM system is set during the Preoperational Test
Program.. SRM-IRM and IRMU-APRH overlap 1s verified the first time
sufficient. neutron f£lux.conditions. arise.’ After-the APRM. - e
- cdTibration, - the' 'IRW qainS'wllI.be~adjusted‘as<necessary to ¢
optimize  the IRM overlap with the SRMs and APRMs.

Acceptance-Criteria.— Level T — There ‘must be' a neutron signal
count-to-noise count ratio of at least 2" to' T on the required
operable SRMs.. There must be a. minimum count .rate of 3
counts/second on the required operable SRMs.

Each IRM-channel must be adjusted so that overlap with the SRHs
and APRNs is assured.

The IBMs must be on scale before the SRMs exceed the rod block
setpoint..

(ST—11) __LPRM Calibration

Test Objectives-— The objective of this test is to calibrate the
Local Power Range Honltorlnq Svstem-

Pre gegu;SLtesu- The requzned preopenatlonal.tests have: been
completed... Instrumentatxon fbr'callbratlon has been checked-

Test-Method-— The LPRM channels will be calibrated to make the
LPRM readings proportional to the neutron £lux 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
assemnbly power at the chamber height.

Acceptance-Criteria — Level 1 — Not applicable.

14.2-215.
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Level 2, — Bach LPRN will,bg within 10% of its calculated value..

{ST=12) - -APRM-Calibration

Test Objective - - The objective of this test is to calibrate the
Average Power Range Monitoring (APRM) system.

Prerequisites — The required preoperational tests have -been
conpleted. Instrumentation for calibration has been checked.

Test- Method - — A heat balance will be made after initially
achieving. power level associated with each test plateau. Each
APRM channel reading will. be adjusted to be consistent with the
core thermal power as determined' from the heat balance. During
heatup a preliminary calibration will be made by adjusting the
APRM amplifier gains so that the APRM readings aqgree with the
results of a constant heatup rate heat balance.. The APRMs should
be recalibrated in the power range by a heat balance as soon as
adequate- feedwater indication is available..

Acceptance-Criteria — Level .1 — The APRNM channels must be .. . .. :
--‘calibrated: tamrea&'equal.tOron greater- than- the actual roTies T et e e
thermal povwer. ‘

-~

tevel,Z‘—-Not:appllcahIe . Jaier T f'*}?‘ LT

23

(ST—#BL-—HSSSLProcess Computer-ﬂ

Test‘Obiectlve-— The objective of thls test is' to verify the NSSS
performance of the process- computer under plant operating
conditions.

Prerequisites — The required preoperational tests have been
conpleted.

Test Method - The Dynamic System Test Case will ke run to verify
that the~results=of NSSS performance calculations are correct..

Acceptance«Crltegla.— Levelﬁ1 - Not appllcable-

T TG X
W oy SRy TW

F Level 2\—3A;4g{:

(1) “The HCPR calculatea>by*an 1ndependént method andfthe
proceSS'computerrelthez'

Qe Are 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 the independent method,. for -
both assemblies, the MCPR and CPR calculated by

L S a2=216
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' « ’ the two ‘methods shall agree within 2% for the same
assenbly.

(2) The maximum LHGR.calculated by the independent method
and the process computer eithersz

Q. Are in the samé‘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 the independent method,
for both assemblies, the maximum LHGR and LHGR
calculated by the two methods shall agree within
2? for the same. assembly.

(3) The MAPLHGR calculated by the independent method and
the process compute: eithers

a. Are in the same fuel assembly and do not dlffer in
- value by'more~than 2%, or. .

.
! . i . \' i vieo ot L A LR

LR L PR R PR L i TS
be For the case: in ‘which the MAPLHGR calculated hy
the process computer is: in a different assembly
than that calculated by the independent method for
" both assenblies,. the: MAPLHGR and. APLHGR calculated
by the two methods shall agree withim 2% for the

same assembly.
(4) The LPRM calibration factors calculated. by the
independent method and the process computer aqgree to
within 2%.

{ST=14) _RCIC System

Test Objective — The objectives of this test are to verify the
proper'operatlon of the Reactor Core Isolation Cooling (RCIC)
system at the minimum and rated operatlng pressures and flow
ranges, and to demonstrate rellablllty in automatic mode starting
from»cold standby—when the‘reactor lS at‘pove:~con&1tlons.n

.

’ Pge;ggulsxteS'—~The reqnlred pneoperatlonal tests, have been

completed.. Initial turbine- operation (uncoupled) must have been
performed to verify satisfactory operation and over-speed trlpu
Instrumentation has been installed and calibrated.

Test Method — The RCIC System is designed to be tested in two
ways: (1) by flow injection into a test line leading to the
Condensate Storage Tank (CST), and (2). by flow injection directly
into the reactor vessel.

T4, 2-21T
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The earlier set of CST injection tests comnsist of manual and
automatic mode starts at approximately 150 psig and near rated
reactor pressure conditions. . The pump- discharge pressure during
these: tests is throttled to be approximately 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 stability.

Reactor’ vessel injection tests are also done which consist of
manual and automatic mode starts near rated reactor~pressure and
automatic mode start at-approximately 150 psig reactor pressure
conditions .to demonstrate operability and stability.

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 must satisfactorily be performed to demonstrate
system reliability. ("Cold™ is' defined as a minimum three days
without any kind of RCIC operatlon.)

“-After’ the manual stazt pontxon of certaln oﬁithe abdve tests is™
completed, and while the system is. still operating, swmall step

, disturbances in speed and f£low command are- input (in manual and

- automatic. mode- respectively). in- order to demonstrate satisfactory
stabiTity.. This is: to-ber done- at both Iow: (above minimum turbine
speed) and near: rated' flow: Initial- condxtlonS'tO'span the RCIC
operating rangee. Durlnq'testlnq'at 150 p51q) this is done only
near rated flow initial conditions.,

A demonstration of extended operation of up to 2 hours (or until
pump and turbine oil temperature is stabilized) cf continuous
running at rated flow conditions is to be scheduled at a
convenient time during the Startup: Test Program.

Acceptance-Criteria_— Level 1 - The average pump discharge flow
nust be equal to or greater than the 100% rated value after 30
seconds have elapsed from automatic initiation at any reactor
pressure betveen 150 ps;g (t15, -0) (10-5 kq/cmz) and rated.

o - 4" -'-‘zv -,, "qﬁ :ﬂ}s L - Tt N
The*BCIC’turblne shall not,tnlp“oz~1solaterdurlnq anto or:manual
start'tests;;s= ;,3‘ : ‘*,“‘*;:‘ B
Notes 'If any Level 1 criteria are not met, the reactor will only
be allowed’ to operate up to a restricted power level defined by
Figure 14.2-7 until the problem is resolved. Also consult the
plant Technical Specifications for actions to be taken.

‘Level 2 — In order to provide an overspeed and isolation trip
avoidance margin,. the transient start first and subsequent speed
peaks shall not exceed 5% above the rated. RCIC turbine speed.

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

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

The delta P switch for the RCIC steam supply line high flow
isolation trip shall be calibrated to a differential pressure
corresponding to less than or equal to 300% of the maximum
required steady state flow, with the reactor assumed to be near
the pressure for main relief valve actuation.

{ST=15) . _HPCI System

Test.Objective- — The objective of this test is to verify the
proper operatxon of the High Pressure Coolant Injection (HPCI)
system at the minimum and rated operatlng pressures and flow
ranges, and to demonstrate rellahlllty in automatic mode starting
from cold standby when the reactor is at rated pressure .
condltlons- .. A - . Y L. .

.
B .
B R - v 0
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Pre;egulsltes - The required preoperational tests have been
completed. Initial turbine operation (uncoupled) must have been
performed to verlfy'satzsfactony~operatlon and over—speed trip.
Instrumentation has been,lnstalIed‘and calibrated..

Test Method — The HPCT systemzls,de51qned to be tested in. two
vays: (1) by flow injection into a test line leading to the
Condensate Storage Tank (CST), and (2) by flow injection directly
into the reactor vessel.

The earlier set of CST injection tests consist of manual and
automatic mode starts at approximately 150 psig and near rated
reactor pressure conditions. The pump discharge pressure during
these tests is throttled to be approximately 100 psi above the
reactor pressure to simulate the largest expected pipeline
pressure drop. This CST testing is done to demonstrate general
system operabllltv and stablllty-

d Reactor vessel lnjectlom tests are- also done.vhlck'con51st of
pmanual and automatic mode start near rated reactor pressure to
demonstrate operablllty‘and.stabllzty.

After_all final controller and system ‘adjustments have been
determlned, a defined set of demonstration tests must be - L
performed with that one set of adjustments. Two consecutive
reactor vessel injections starting from cold condidtions in the
automatic mode must satisfactorily be performed to demonstrate
system reliability. ("Cold" is defined to a minimum three days
without anv'kipa of HPCI operation..)

14,2219
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After the manual start portion of certain of the above tests is
completed, and while the system is still operating, small step
disturbances in speed and flow command are input {in manual and
automatic mode respectlvely) in order to demonstrate satlsfactory
stability.. This is to be done at both low (above minimum turbine
speed) and near rated flow initial conditions to span the HPCX
operating range. During testing at 150 psigqg this is done: only
near rated flow initial conditions.

A continuous running test is to be scheduled at a convenient time
during the Startup Test Program.. This demonstration of extended
operation should be for up to 2 hours or until steady turbine and
pump conditions are reached.or until llmlts on plant operation
are encountered. y

Pump flow testing will also be verified since auxiliary boiler
supply is insufficient to fully test the sytem during the
Preoperational Test Progranm.

Acceptance Criteria — Level 1 — The average pump discharge flow
. .must be: equal to or qreater'than.the .100% rated. value after 25 . e,
“'geconds: have eIapsed from automatic initiation™df ‘any‘reactor: -
pressure between 150 psig (+15, -0) (10.5 kg/cm?). and rated..

The HPCI turbine: shall mot trlp on'lsolate durlng auto or manual
start>tests-

Level g=- In order to provide an overspeed and isolation trip
avoidance margin, the transient start first peak shall not come
closer than 15% (of rated speed) to the overspeed trip, and
subsequent speed peaks shall not be greater than 5% above rated
turbine speed.

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

The turbine gland seal condenser system shall be capable of
prevent1n¢ steam‘leakaqe to the atmosphere.

The'deltaeP sthch forrthe‘HPCI steam=supply llne hlgh £low
isolation-trip shall be calibrated to actuate at no: greater than
300% of the maximum required steady state flow, with the reactor
assumed to be nearn the,pressure for maim relief valve actuation.

(ST—16) _Selected Process_Temperatures

Test_ Objectives — The objectives of this procedure are a) to
establish the proper setting of the low speed limiter for the
recirculation pumps to avoid coolant temperature stratification
in the reactor pressure vessel bottom head reqgion, b) to identify

any reactor operating modes that cause temperature

T4.2-220 .
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stratification,. and c¢) to: familiarize the plant personnel with
the temperaturée differential limitations of the reactor system.

Prerequisites -— The required preoperational tests have been
completed. System instrumentation has been calikrated.

Test Method - During initial heatup: vhile at hot standby
condltlons, the bottom drain line temperature, recirculation loop
suction temperature and applicable reactor parameters are
monitored as the recirculation flow is slowly lowered to minimum
stable flow. 0Otilizing this data it can be determined whether
coolant temperature stratification occurs when the recirculation
punps are on and if SO, vhat minimum recirculation flow will
prevent it.. 1
Monitoring' the preceeding information during planned pump trips
will determine if temperature stratification occurs in the idle
recirculation loops or in the lower plenum when one on,more loops
are inactive.

* Acceptance: Cr1ter1a:-xevel 1»-The';eacton,reclrculatlon punps.

"Shal¥ not’ be. stantedwnot"flowflncneased.unleSS‘the'coolant A

temperatures between. the steam dome and bottom head drain are
u1th1n 145°Fu A .

A -
Can P e ey

The'nec1rculatlon,pump Iin anJiiIe;Ioop:mhst'notfbe=started\unIess‘
the loop suction tenmperature is: within S50°F of the active Iloop.

The recirculation pump' in.an idle loop must not be  started unless
the operating loop flow rate is less than or equal to 50% of
rated loop flow. .

When both loops have been idle, an idle recirculation loop shall
not be started unless the temperature differential between the
reactor coolant within the idle loop to be started up and the
coolant within the reactor pressure vessel is less than or egqual
to 50°F.. .

Level 2--fNot Appllcableu

- e v A -
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Test~0bject1ves——~The punposes of this test are to»demonstrate

that reactor~re01rcu1atlon, main steam inside containment,. and
those piping systems identified in. Table 3.9-33 respond to

thermal expansion consistent with stress analysis results. (Note

< that this test now includes piping previously contained in ST-

38.)

Prerequigities- — Instrumentation has been installed and
calibrated.. ‘

SR 14.2-221.
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Test-Mefthod - — Hanger positions and locations of piping in the
Nuclear Steam Supply System and piping systems identified in
TablXe 3.9—-33 inside and outside the reactor drywell are recorded
prior to initial heatup and after a planned cold shutdown..
During initial heatup, visual inspections are made at
intermediate reactor water temperatures and at rated temperature
to assure components are free to move as designed. Adjustments
are made as necessary. Devices for measuring continuous pipe
deflections are mounted on main steam, recirculation and other
selected lines. Motion during heatup is compared with calculated
values.

Acceptance Criteria — Level 1 — There shall be no obstructions
wvhich will interfere with the thermal expansion of the main stean
and recirculation piping systems. Piping systems identified in
Table 3.9-33 will not be restrained against thermal expansion
except by design intent. ‘

Hangers on piping systems identified in Table 3.9-33 shall not be
bottomed out or have the sprlnq fully stretched.- Snubbers on

* «.piping systemnms. ldentxfled in Table 3.9—33 shall not become

-éxtended™or compressed: ‘to. the: Iinits ‘of. thelz tétal Hravels: X '4?: ..

The: measured displacements at the established transducer
locations or the main steam and recirculation systems shall not
exceedlthe*aIlbwable‘valﬁes:caIcuIated'fon the specific points.
Level 2.— The: neasured dlsplacements-at the established
transducer locations on the main steam and recirculation systems
shall not exceed the expected values calculated for the specific
points. The measured displacements at the established transducer
locations on the piping systems identified in Table 3.9-33 shall
be within the acceptable range calculated for the specific
points..

Hangers on piping systems identified in Table 3.9-33 shall be in
their operating range.

{ST-18) _-TIP . Unceztglntv

»

Test'ObjectlveSu— The.objectxve'of thls test is to detenmzne the-
uncertainty: of the. TIP systemzzeadlngSg

Preregu151t95'- System ifistallation is completed and required
preoperational tests are completed and verified. Instrumentation
has been calibrated and installed..

Test Method — The TIP uncertainty consists of a random noise
component and a qeometrlc component, the geometric component
being 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

A
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single TIP location, and by analyzing pairs. of TIP readings taken
at TIP locations which are symmetrical about the- core dlagonal of
fuel loading and control rod symmetry..

The random noise uncertainty is determined from successive TIP
runs made at the common location (32-33) with each. of the TIP
machines making six runs at index position 10.., The TIP data will
be obtained by simultaneous operation of the Process computer 0D-
2 program which provides 2% nodal TIP values for each TIP
traverse. The standard deviation of the random noise is derived
by taking the sguare root of the average of the variances at
nodal levels S through 22, where the nodal variance. is obtained
from the fractional deviations. of the succe551ve TIE valueS‘about
their nodal mean. value.. :

The total TIP uncertainty is determined by performing a complete
set of TIP traverses as required by Process Computer program OD-
1. The total TIP uncertainty is obtained by dividing the
standard deviation of the symmetric: TIP pair nodal ratios by the
square root of 2.. The nodal TIP ratio is defined as: the nodal
BASE value of the TIP in the lower right: half of.the»core d1v1ded
'by'itS'symmetrlc-connﬁenpéntﬁih the&uppez»left ‘haLfs e wrete e

The qeometrlc:component of . TIP*uncertalnty*ls;ohtalned.by
statxstxcally'subtract:nq'the.:an&bm*n015e component'from the:
total<TIP uncertalnty; L"*f CosmA

L L [
PR A .s» ) o

The TIP data: wlll.bektaken with theaneacton-operatlng vlth an.
octant symmetric rod pattern and at steady state conditions.. One
set of TIP data will be taken at approximately 50% power and at
least one other set at 75% power or above. The acceptance
criteria for this subtest uses the "average uncertainties" for
all data sets. Therefore additional performance of the subtest
mav‘be scheduled. and the previous values of uncertainty will be
used in the averaging to determlne the acceptability of the
results.

Acceptance crlterla - Level 1l - Not appl;cablem‘

evgl 2= The total TIE uncentalnty‘elncludlng random n01se an&‘
Jgeometnlcal.uncentalntlesr obtained by, averaging; the - )

ymiuncertaxntles fbr'aIl data sets must'be lessfthan.G 0%

a,» >

NOTEr -~ & mlnlmum‘of two. and up' to six: data sets may be used to
’ meet the above criteriaw.. .

(ST-19) _-Core_Performance:

Test Objectives-— The objectives of this test are a) to evaluate
the core thermal power and b). to. evaluate the following core
performance parameters: 1). maximum linear. heat generation rate

14.2-223 .
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(MLHGR).3. 2) minimum critical power ratio .(MCPR) and 3) maximum
averaqge planar linear heat generation rate (MAPLHGR) .

Prerequisites - The required preoperational tests have been
completed.

—.—-—.—.—.——.— ——

determlne the pr1nc1pal thermal and hydraullc parameters
associated with core behavior. These parameters are:

Core flow. rate )

Core thermal power level
MLHGR

MCPR

MAPLHGR

Prior to the' verification of the ProceSS'Computer‘ln ST—-13,*an

‘P indépendent method” will' be used*tocalculate thése parameters; B

After the successful completion of ST—-13, the process computer
wilLl be- used.. ,»(uy: o ‘ o

nt‘vt

' Acceptance- Crxterlar—*nevel 1 - The Haxzmum‘nlneaz*ﬂeat
Generation Rate (MLHGR):-of any rod during: steady-state conditions
shall not exceed the 11m1t specified: bT the: Plant Technical.
Specifications..

The steady-state Minimum Critical Power Ratio .(MCPR) shall not
exceed the limits specified by the Plant Technical
Specifications.

The Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)
shall not exceed the limits specified by the Plant Technical
Specificationse .

Steady-state reactor power shall be limited to the rated MWT and

‘.| values:on or below~the licensed analytlcally determlned pouen—~ © e

flow .line... S e N -
. - : R T ‘

Level 22-4Not-appllcab1e,‘

{ST-20):-~Steam~Production Verlflcatlon

{This test deleted from the FSAR for Unit 2).

(ST=21) __Core_ Power—Void Mode Response

Test -Objectives: — The objective of this test is to:. verify the
stability of the core power-void dynamic response.

e
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Prerequisites: — The reguired preoperational tests have been
completed. Instrumentation has. been calibrated.,

dxnamlcs is least stable near the natural circulation end of the
rated 100 percent power rod line. A fast change in the
reactivity balance is obtained by moving a very high worth rod
only 1 or 2 notches, by simulating a failure of the pressure
requlator and by performing pressure regulator setpoint changes.

Acceptance-Criteria — Level T — The transient response of any
system related “variable to any test input must not diverge.

Level. 2-— Not applicable..

{ST=22)..Pressure_Regulator

Test Objectives — The objectives of this test are to demonstrate
the takeover capablllty'of the backup pressure requlator upon
failure  of thefcontrollmng'pzessure regulator and to demonstrate

':“smooth~bfessure~control transitidn betweern the-.control "valves and’ BCAARES

bypass. valves when reactor steam qeneratlon exceeds steam flow
used by the turbinew. .

Prerequisites — The requzred pneopezatlonaI tests haxe been
conpleted.. Instnumentatzom has been checke& or calibrated as:
appropriate.

Test Method — The pressure set point will be decreased rapidly
and later increased rapidly by about 10 psi 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, bypass valves
and both. The backup requlator will be tested by simulating a
failure of the operating pressure requlator so that the backup
requlator takes over control. The response of the system will be
measured.and evaluated . .

- £ 3
oAy " Som ,,»j," .

Accepta ce*c 1ter1a~-ﬁneve1 1~—-Ihe»tran51ent‘response~of any
pressure control system nelaxed variable to any "test input must
not diverge.. :

Level-2- . -

a) Pressure control system related variables may contain
oscillatory modes of response. In these cases, the
decay ratio must be less than or equal to 0.25 when
operating above the lower limit of the master manual
controller.
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« b). When in the recirculation manual mode, the pressure
response time from initiation of pressure setpoint step
change to the turbine inlet pressure peak shall be =10
seconds..

c) Pressure control system deadband, delay, etc., shall be .
small enough that steady state limit cycles (if any)
shall produce steam flow variations no larger than #0.5
percent of rated steam flow.

q) The normal difference between regulator set points nmust
be small enougqh that the peak neutron f£lux and/or peak
vessel pressure remain below the scram settings by 7.5
percent and 10 psi. respectively, for the Regulator
Pailure- Test performed at Test Condition 6.

(ST—23) - Feedwater. Systen .

Test-Objectives — The objectives of this test are a) to
demonstrate acceptable response to the feedwater control systen
for’ reactor water level control, b) -tol demonstrate stable reactor
"zesponse o’ subcoblan'changes, ‘oo vloSS of-feedwater heatlng,-
c) to demonstrate the capability of the automatic core flow.
runback feature to: prevent low water- level. scram following the
trip of one feedwater punp, and d) to demonstrate the maximum
feedpump- nunout,capahlllty ls~compatable with llcen51ng
assumptxons-

Prerequisites — The required preoperational tests have been
completed. Instrumentation has been checked or calibrated as .
appropriate.

Test Method — At Test Condition (TC) 1 with the water level being
automatically controlled using the low load valve and the
recirculation system in Manual, *5 inch step changes in the water
level setpoint will be made to demonstrate proper response and
operability of the feedwater system at low reactor povwer.

At Test Conditions 2, 3 and 6, with  one feedwater pump in manual
and the others in auto,~small.and.Iangeéflow changes in the
manually ‘controlled feed pump will..be ‘-made. The response of the
feedwater system to these steps:wlllnbe analyzed and compared to
the aplecable acceptance criteria. The~-recirculation systen
will be in manual for thése tests... At Test Conditions 1, 2, 3,
4, S & 6, with the recirculation system in manual, *5 inch
changes in the water level setpoint will be made to demonstrate
proper response and stability of the feedwater systen.

At approximately 80% to 90% power with core flow near 100% of
rated, a simulated failure of the extraction steam valves to one
of the feedwater heater trains is accomplished by closing the
heater train steam inlet isolation valves which will isolate
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extraction steam from the last three stages of that train.
Recordings of the transient will be analyzed and compared to the
predicted response and acceptance criteria.

At Test Condtion 6, one feedwater pump will be tripped to
demonstrate the capability to avoid a scram and prevent a low
reactor water level trip due to the loss of one feedwater pump.

A ‘maximum feedwater runout capability test will be done to-
demonstrate that the actual capability is compatible with
licensing assumptions..

Acceptance-Criteria — Level 1 — The transient response of any
level control system—related varlable to any test input must not
diverge..

For the feedwater heater loss test, the maximum feedwater
temperature decrease due to a single 'failure case must be less
than or equal to 100°F._ The resultant MCPR must be greater than
the: fuel thermal safetv*llmlt.

- =

For’ the*feedwatenrheate: loss test*the rncnease in. heat flux -
cannot exceed the predicted Level 2 value by more than 2%.. The
predicted value will be based on the actual test values of
feedwater temperatune»chanqe and power levelﬂ

The feedwatez‘flow nnnout capabllxty must not exceed the assunmed
value: in the FSRR~

Level 2 -~ Level control system-related variables may contain
oscillatory modes of response. In these cases, the decay ratio
for each controlled mode of response must be less than or equal
to 0.25.

The open loop dynamic f£low response of each feedwater actuator
(turbine or valve) to small (£10%) step disturbances shall be:

(1) Maximum ‘time to 10% of a step disturbance 1.1 sec.
(2) Maximum time f£rom 10% to 90% of a step dlsturbance 1.9 sec.
(3)- Eeak,overshoot.(% oE‘step dlstucbance) 7 <15%.

The ave:aqe “rate of response of the feedwater actuator~to large
(220% of pump flow) -step disturbances shall be between 10 percent
and 25 percent rated feedwater flow/second. This average
response- rate will be assessed by determining the time required
to pass llnearly’throuqh the 10 percent and 90 percent response
points.

For the feedwater heater loss test the increase in heat flux

cannot exceed the predicted value referenced to the actual
FPeedwater temperature change and the initial power level.
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A scram.must be avoided from‘iow-wate: level with at least a 3
inch margin following a trip of one of the operating feedwater
pumps.

With extrapolated reactor pressure equal to 1060 psig, the sum of
the calculated maximum reactor feed pump f£lows must be greater
than 15.4x106 lbs/hr.

With extrapolated reactor pressure equal to 1010 psig, the sum of
the two smallest maximum reactor feed pump flows as calculated
..must be greater than 9.1x106 1lbs/hr. |

(ST=24) . Turbine Valve Surveillance

Test Objectives  -— The objective of this test is to demonstrate
acceptable procedures and maximum power levels for periodic
surveillance testing of the main turbine control, stop, intercept
and bypass. valves without producing a reactor scram.

Prerequisites — The required preoperational tests have been
complete&-z,Instqumentation“has-been:chquedAor calibrated as_ .
appropriate.. » * v er i - : RS

n . es . « o . ,
.= AL .’;»«' rae o Rt . o . e i -“._ - PR AR L LI ]

Test-Method-— The test of the control, main stop, intermediate
stop and bypass valves are performed near the predicted highest
power level to demonstraterthat the Acceptance Criteria are
satisfied.. Rate of valve stroking and timing of the close—open

sequence will be such that minimum practical disturbance is.
introduced and that PCIOMR limits are not exceeded.

Acceptance quteria - Level 1 - Not applicable.

Neutron flux scram trip value. Peak vessel pressure must remain
at least 10 psi below the hiqh pressure scram setting. Peak
steam flow in each line must remain at least 10% below the high
flow isolation trip setting. Peak simulated heat flux nust
remain at least 5% below its scram trip point..

(ST—=25)--Main- Steam-Isolation-Valves

. )

* Test-Objectives- —~ The objectives of this test are (a) to
functionally check the main steam isolation valves (MSIVs) for
proper operation -.at selected power levels, (b) to determine
reactor transient behavior during and following ' simultaneous full
closure of all MSIVs, (c¢) to determine isolation valve closure
time and (d) to determine the maximum power at which a single
valve closure can be made without a scran.

Prerequisites — The required preoperational tests have been

conpleted. Instrumentation has been checked or calibrated as
appropriate. :
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Tegt-Method — The Main Steam Isolation Valves (MSIVs) are

values by more: than425 psx- e

5 e >~ Lol - .
)- ‘ Ed ag's > ‘ hd ] “
i T Nt e R S g -‘\jc‘:'“/,"' et £, 98t R e ke o~

operated during: this test to verify their functional performance
and to determine,closure times. While functionally testing the
operation’ of the M¥SIVs, the time necessary for closing each
individual valve will be noted. The fastest MSIV will then be
tested to determine what power level an MSIV can experience fast
closure without causing a scram. All MSIVs will later be used to
demonstrate a full isolation subsequently leading to a scram.
(The Nuclear Steam Supply Shutoff System (NSSSS) logic will be
used to initiate the full 1solat10n). The acceptability of the
fast criteria (3 seconds) is determined by utilizing the full
stroke time without delay extrapolated from measured stroke times
between 10% closed and 90%. closed.. The acceptability of the slow
criteria, (5 seconds) is: determined by utilizing the full stroke
time: with delay .extrapolated for the final 10% of stroke..

Acceptance Criteria-—. Level 1

The  positive change in vessel dome pressure occurring within 30
seconds after closure of all MSIVs must not exceed predlcted

» =

.
PR e . - .

The posmtlve chanqe in heat flux:followlng closure of all MSIVS
shall.not‘exceed.pnedlcted valueSij~more.than 2% of rated value-

" -fM i"“‘ o ,‘ .
‘ ’tl‘\

EoIlowlnq*the‘ciosure*of aII.HSIV'sy the-reactoz'must'scram«

Closure txme~sz‘any*nSIV, 1ncludlng'delay,~shalr not be greater
than 5.5 seconds...

Closure time for any MSIV shall not be less than 3.0 seconds nor
greater than 5.0 seconds.

Feedwater control settings must prevent flooding the main stean
lines during the full isolation test..

Level 2-— The positive chanqe in vessel dome pressure occurring,
within the first 30 seconds after the closure of all MSIVs nust
not exceed the predicted ‘values. Predicted values. will be ,
referenced. toactual .testi;conditions of;initial..power level,. o

-Ascram'tlman‘and/dome,pressune and.wlll use beglnnlng'of'llfe

nucIear'datau,fﬁ » . S . R

The p051t1ve chanqe ln:heat flux‘occurrlng‘WLthln the flrst 30
seconds after the - closure of all MSIVs must not exceed the
predicted values. Predicted values will bke referenced to actual
test conditions of initial power level, and dome pressure and
will use- beginning of life nuclear data.

If water level reaches Level 2 setpoint during the MSIV full

closure test, RCIC shall automatically initiate and reach rated
flow. .
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puring the: MSIV full closure test, the relief valves must reclose
properly (without any detectable leakage) following the pressure
tranSLent-

During full closure of individual uSIVs, peak vessel donme
pressure must remain at least 10 psi below the scram setpoint.

puring full closure of individual MSIVs, peak neutron flux must
remain at least 7.5% below its scram setpoint.

During full closure of individual MSIVs, steam flow in 1nd1v1dual
lines must remain at least 10% below the high f£low isolation trip

setpoint.

During full closure of‘individﬁal.ﬂSIVs, the simulated heat flux
must remain at. least 5% less than its flow biased scram setpoint.

(ST-26) __Relief Valves

Test_Obijectives — The objectives of this test are to verify that

-the ‘relief valves*functlon properly, reseat pzoperly after .

. operdtion’ and- contain’ho major blockages in ‘the':relief valve:™-' -~ o
discharge piping.

Prerequisites — The required preoperatlonal.tests have been
completed.. Instrumentation has been checked-or calibrated as
approprciate. Factory test results-on SRV flow and operating times
have been reviewed.

Test Method - Testing done at low reactor pressure, in
conjunction with plant surveillance testing, consists of cycling
each relief valve to verify proper operation. The transient
monitoring system will be used to record the results of this
test. The data collected will compare the operation of’
individual relief valves against the operation of all relief
valves. During relief valve operation, core power - and
therefore steam generation rate — is maintained constant. The
pressure control system will close the bypass valves an amount
proportional to the relief valve steam flow to maintain constant
reactorn pressuce..- This bypass valve motion will be monitored and
ar comparison of the- responseufoz-each relief valve operation will
be made.._ If differences-exist, -it could suggest a partial
obstruction of the relief valve or its: tailpipe. Tailpipe
temperature will be recorded to verify: the relief valve has-
properly reseated. Reactor variables will also be recorded to
verify system stability during opening and closing each relief
valve..

Testing done at rated reactor pressure consists of manually
operating each relief valve at rated reactor pressure. The
decrease- in Main Generator output will be monitored during. the
operation of each relief valve to provide  an indication of relief
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valve flow. By comparison of the generator output response for
each relief valve operation, any flow obstruction in the valve or
its tailpipe can be identified. EBach valve will be opened .for
approximately 10 seconds to allow for variables to stabilize.
Reactor variables will also be recorded to verify system
stability during opening and closing each relief valve.

Acceptance-Criteria - Level 1

There should be a positive indication of steam discharge during
the manual actuation of each valve.

Level-2 - Pressure control system-related varlables may contain
osc111atory modes of response. In these cases, the decay ratio
for each controlled mode of response nust be less than or equal
to 0.25.

The temperature measured by thermocouples on the discharge side
of the valves shall return to within 10°F of the temperature
recorded before the valve was opened.

Durlnq the low pressure- functlonal tests, “the change in bypass-
valve position for each SRV opening shall be greater than or
equal to a value corresponding to the average change minus 10% of
one bypass valve. . ‘ .

Durlnq the rated pressure tests, the change in MWe for each SRV
opening shall be qreater than or equal to a value corresponding
to the average change minus 0.5% of rated MWe..

{ST=27).__Turbine Trip_and_Generator Load Rejection

e o ey et ve dup e ——

Test_Objectives - The objective of this test is to demonstrate
the response of the reactor and its control systems to protective
trips in the turbine and generator.

Prerequisites - The required preoperational tests have been
completed. All instrumentation has been calibrated.

Test-Method-- At Test Condition 3, a turbine trip will be
manually lnltlated.by depressing the Turbine Trip pushbutton in.
the main control room., At Test Condition 6, a generator load
rejection will be manually initiated by remotely opening the
generator synchronizing breaker from the control room. During
both transients, reactor water level, pressure, neutron flux and
simulated heat flux will be recorded and compared to predicted
results and acceptance criteria.

At approximately 24% power, a generator locad rejection within
bypass capacity will be manually initiated as described above. .
This will demonstrate the ability to ride through a load
rejection within bypass capacity without a scram.

14.2-231




@ SSES-FSAR @

puring: 3l 3: transients, main turbine stop, control and bypass.

. valve positions and reactor water level will be recorded and

compared to the acceptance criteria.

Acceptance Criteria — Level 1

a).

b)- -

c)

c)

1

=4

PN

Por Turbine and Generator trips there should be a delay
of no more 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
eqgual to 80 percent of full open within 0.3 seconds
frow the beqznnlng of’ control or stop valve closure
motxon-d -

Feedwater system settlnqs-must prevent floodlng'of the
steanm line followlnq'these transientse.

The positive change in vessel dome pressure occurring
within 30 seconds after either generator or turbine
trip must. not.exceed the Eevel.2.criteria,by;mone«than

-

- 25 psi. .

The: positive' change:- in. simulated heat flux: shall not
exceed the J:eteL 2 cr::.tez:::.a. hy* more: tham 2% of ra.tecl
vaéIue' e ! m i, 5w - T, st - B L R

) . e \
;~r**' M Lw g et .ot

The two«pump drzye flow,coastdown~tran51entn durlng the-
first three seconds of am RPT trip, must fall within
the specified Ximitse

There shall be- no' MSIV closure in the first 3 minutes
of the transient and operator action shall not be
required in that period to avoid the MSIV trip.

The positive change in vessel dome: pressure and in
simulated heat flux' which occur within the first 30
sseconds afte::thetlnltlatlon,of either generator or

turblne'trlp,must not exceed" theapnedxcted values. cL

M . Fr e T
s’q.aﬁuu‘ar A L “'1,'\ {J 'n...,n -y

(Predlcted.values will be'referenced to*actual.test
conditions of initialY power level,. dome: pressure, scram
timing, and the time from the start of stop/control.
valve motion to start of control rod motion, and will
use beginning of Iife nuclear data.)

Por the Generator trip within the bypass valves
capacity (initial thermal power values: less than or
equal to 25- percent of rated) the reactor shall not

sScrane.
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d)., The Total Delay from the initiation of a Turbine Stop
Valve Closure or Turbine Control Valve Fast Closure ‘to
complete suppression of the Electric Arc between the
fully open contacts of the Recirculation Pump Trip
{RPT) Breaker shall be less than 175 milliseconds.

e) Feedwater level control shall avoid the loss of
feedwater flow due to a high level (L8) trip.

) Feedwater level control shall maintain wéter level
above the L2 level trip setpoint for HPCI, RCIC and
ATHS RPT.

{ST=28): -Shutdown_ from Outside the Main_ Control Room

Test.Objective. — The objective of this test is to demonstrate
that the reactor can be shutdown, maintained in a hot shutdown
condition,. and cooled down from outside the main control roon. .
also, the adequacy of the Emergency Operating Procedures will be
verified..

prérequisites — The required preoperational tests have beéen’
completed. Instrumentation has been checked or calibrated as
appropriate. . ’ ‘ '

e . cw

- Test Method -— While operating at approximately 20% pover
synchronized to the grid with normal electrical system alignment,
the reactor will be scrammed and the NSIV's will be closed fronm
inside: the  main control room. The control room will then be
evacuated, and reactor level and pressure will be controlled from
outside the main control room. The Shutdown Cooling mode of RHR
will be placed into service with cooling water supplied from the
ultimate heat sink. During this demonstration, some supervisory
and operating personnel will remain in the control room to
protect non-safety-related equipment from unnecessary damage if
conditions arise and to assume control of the plant if conditions,
warrant. A test will be run to demonstrate that the reactor can
be scrammed and isolated from outside the control room. .

Acceptance-Criteria = Level: I = Not applicable.

Level-2-— During a simuldted control room. evacuatiom, the reactor
nust be brought to the point where cooldown is initiated and
under control, and the reactor vessel pressure and water level
are controlled using equipment and controls outsigg;the control
room. The test is deemed successful when reactor pressure is
less than the permissive setpoint and the RHR shutdown cooling
mode has been put in operation.

The .reactor must be capable of being scrammed and isolated from
outside' the control room.
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jSTb29E:wRecircuIatioﬁwFlow«Controi System
The objectives of this test arex
a) To demonstrate the flow control capability of the plant

over the entire pump speed range, including individual
local manual and combined Master Manual Operation.

b) To determine that all electrical compensators and
controllers are set for desired system performance and
stability.’

Prerequisites — The requlred.preope:atlonal.tests~havexbeen
completed. . .

A1l instrumentation has been calibrated.

Test- Method -— At Test Conditions 2, 3, 5 and 6, the stability of

the recirculation flow control system is. demonstrated by

performing step chanqes in recirculation.punp speed.. This

. testing is done in individual local manual at Test Conditions .2
and 5 2nd’ in combined:Master Manual operation- at:-Test Conditions s

3.and 6 to demonstrate ope:ablllty and stablllty-

Testinq‘wlll.also be: pe:fbrmed?toxven1£y~that the»Rec1zcran set
“hlqhuspee& mechanxcal.stops*are*pnoperly*set; .
AccegtagcehCrlteclau- Level T - The~t:ansxent responce of‘any
svstem—nelated variable' to: any test input must not diverge.

Level 2-~ A scram shall not occur due to recirculation flow
control maneuvers.

The: APRY neutron flux trip avoidance 'margin shall be greater than
or equal to 7.5% and the simulated heat flux trip avoidance
marqgin shall be greater than or equal to 5% when the power
maneuver effects are extrapolated to those that would occur along
the 100% rated rod llne. ‘

The,decay ratlo oﬁ'any*OSCIIIato:y contnoIled varlahle must be- .
g-less,than o:“equal<to; 25 - :*ﬂ;g} xh~~‘f‘~u* , : .

.J'"i' N "»y PR w ” - PR
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Steady state llmlt cycles*(lf anyﬁ’shall not produce turblne
steam-flow variations greater than #+.5%. of rated steam flow.

15T~30¥ mRecirculation System

Test- Objectives-— The objectives of this test arer

Qe Vverify that the feedwater.control system can
satisfactorily control water level without a resulting
turbine: trip and associated' scram.
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b., Record and verify acceptable perfcrmance of the
recirculation two pump circuit trip systen.

Ce Verify the adequacy of the recirculation, runback to
mitigate a scrane.

d.. verify that no recirculation system cavitation will
occur in the operable region of the powen-flow DaAPe

Prerequisites — The required preoperational tests have been

completed. Instrumentation has been checked or callbrated as
appropriate..

Test.Method - — Single recirculation pump trips will be made at
Test Condition (TC) 3 and TC~6. These trips will be initiated by
tripping the M-G Set Drive Motor Breaker from the control room.,
Reactor parameters will be: recorded during the transient and
analyzed to verify non-divergence of oscillatory responses,
adequate margins to RPS scram set points, and capability of the
feedwater svstem to prevent a high level trip.. The capability to
restart the recirc. pump at a high power level will also be

v demonstrated. At TC-3,. both reclrculatlon pumps. RPT breakers
will be simultaneously tripped using a temporarily installed test
switch. The data gathered will be used tc demonstrate acceptable
pump coastdown perfozmance przo::to hlgh powez“turblne trips and
generator- Load reiects-, g .

Appropriate condltlonS'wzll be'SLmulated at TC—3 to demonstrate

theepropet openatlon of the recirculation pump runback circuits..
This is done prior to an actual planned feed pump trip at rated

power..

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 automatically runback upon sensing a

- decrease in feedwater flow.. The maximum recirculation flow is
limited by appropriate stops which will run back the
recirculation flow from the: possible cavitation region. At TC—-3,
it will® be verified that these limits are sufficient to prevent
operatxon~wheze~rec::culatlon pnmp’or-jet pump cavztatlonuoccurs;
Acceptance-Criteria. - .Level .I.— Themresponse'of any level related
variables during a single-pump trip must not diverge.

5

The two pump drive flow coastdown transient, during the first 3
seconds of an'RPFT trip, must fall within the specified limits.

Level 2 - The reactor shall not scram during the one pump trip..

The- APRM margin to avoid a scram shall be at least 7.5% during
the one pump’ trip recovery.
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The. reagtor watez.leéelsmarqin to- avoid a high level trip shall
be at least- 3.0 inches during the one pump trip.

Peak simulated heat flux must remain at least S% below its flow
biased scram setpoint.

Runback logic shall have settings adequate to prevent
recirculation pump operation in areas of potential cavitation.

The recirculation pumps shall runback upon a trip of the runback
circuit.

(ST-31) - Loss of Turbine-Generator_ and 0Offsite Power

L]

Test: Objectives.-— The ohjectlves-of'thls test are to. demonstrate
that the required safety systems will initiate and function
properly without manual assistance, the electrical distribution
and diesel generator systems will function properly, and the HPCI
and/or RCIC systems will maintain water level if necessary during
a coincidental loss of the Unit 2 main turbine-generator and

offsite powez'to Unlt 2e

Preregulsltes - The reqnlred,pteoperatlonal tests have been
corpleted. Instnumentatlon has been checked or calibrated as
appnoptxate; : ,

\ »r

Test-nethod —-w;tk the unit synch:onlzed to the grid at
approximately 30% povwer, the  maimr turbine-generator will be
manually tripped coincident with a manual trip of the unit's
offsite power source breaker, both trips lnltlated from the
control room. During Unit 2 testing, to ensuré a full simulation
of the loss of all offsite power to Unit 2 while minimizing the
impact on Unit 1 operations, all Unit 2 loads will be transferred
to Unit 2 Auxiliary and Startup busses, all Unit 1 and common
loads will be transferred to Unit 1 Auxiliary and Startup Busses,
and appropriate breakers will be racked out to prevent automatic
transfer of Unit 2 loads to Unit 1 sources.

Reactor water level and the operation of safety systems will be
monitored to verify: that the acceptances criteria are satisfied.. -

‘The” proper response of‘thezelectrlcal dlstrnbutlom system willL ben

checkeds - " . Ty { »

The loss=of‘offsite power condition will be maintained*for‘at
least 30 minutes. to demonstrate that necessary equipment,
controls, and indication are available to remove decay heat from
the core using only emergency power supplies and distribution
system.

Acceptance-Criteria —_Level 1 - All safety systems, such as the
Reactor Protection Systen, the diesel-generators, RCIC and HPCT
must function properly without manual assistance, and HPCI and/or
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RCIC systenm actlon, if necessany, shall keep the reactor water

-level above the initiation level of Core- Spray, LBCI and ADS.

Level 2 - The temperature neasured by the thermocouples on the:
discharqge side of any SRV that actuated shall return to within
10°F of the .temperature recorded before the valve opened.

Permanent instrumentation for reactor‘power; reactor pressure,
water level, control rod position, suppression pool temperature,
high pressure coolant injection (HPCI) and reactor core isolation
cooling (RCIC) shall be demonstrated operable following re-
enerqgization of the 4kV busses by the diesel generators.

. (ST—32):- ~Containment-Atmosphere.and Main Steam Tunnel Cooling

Test Objective- — The objective of this test is to verify the

ability of the drywell coolers/recirculation fans and the reactor

building portion of the main steam tunnel coolers to maintain

design conditions in the drywell and reactor building portion of

the mainsteam tunnel, respectively, during operating conditions
nd post scram condltlons. .

-

'u. &2

-.-u—--.—.

completed’ Inst:umentatlon haS‘been.checked or callbrated<as
appropr:xate- T T ,\w N N ,“; ‘ '
- L3 ' Y -" J,"m‘ Ly -+ -

. - t PR b
R TR A st T2l e e R i v “»i' ,,

gggt-uethod —“Durznq'heatup. at*test.con&xtlonS'Z and}GnAand
folYlowing: a planned scram from™ 100% -power, data. will be- takem to
ascertain that the containment atmospherlc conditions are within
design limits..

" Acceptance_Criteria - Level 1 - The area under the reactor vessel

in the Control Rod Drivé are is maintained below 1859F.

Level 2 - The general drywell area is maintained at an average
temperature less than or equal to 135°F, with maximum local
temperature not to exceed 150°P-

The: area beneath .the reactor pressure: vessel is maintained at an

average- temperatureﬁless;than or. equall tos 135°F,. maximun Local.

temperature not: to\exceed.167°Bf.31th.m1n1mum local.temperaturef e

ahOve TOOOF- ;”" , < ) A v v b - "' . oo™ ~, LR « .‘1

wlv . .oow

The area‘aroundtthe recirculation pumpr motors. is. maintained at-an:

average  temperature less than or equal to. 128°F, with maximum
local temperature not to ‘exceed 135°F.

The inside base of the shield wall in the RPV skirt area is
maintained at temperatures greater than 100°F.

rhe.reactor'bﬁilding‘portion~of the mainsteam pipeway is
maintained at or below. 125°F.

14.2=23T7
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The- area surrounding the drywell head shall have an average
temperature equal to or greater than 135°F, with maximum local
temperature not to exceed 150°F.

The reactor pressure vessel support skirt flange shall be
maintained at or below 150°F.. .

The temperature of the concrete surrounding the primary
containment main steamline penetrations are maintained less than
2000F.. . .

({ST-33) Piping Steady State Vibration

Test-Objectives- —~ The objectives of this test is to demonstrate
that steady state vibration: levels on reactor recirculation, ma in.
steam inside containment,. and those piping systems identified in
Table 3.9-33 are within acceptable limits. (Note that this test
now includes piping previously contained in ST-40. Also note
that dynmamic transient vibration testing previously contained in
this test have been merged into ST-39.)

Préggeguxsmtes - Inst:umentatlon has been lnstalled and
callbrated-

Test uethod‘- Devices. for measuring continuous vibration are
mounted on main steam'Iines, recirculation Iines and Iines of
systens identified in Table 3.9-33 as applicable and vibration
during steady state operation is compared with calculated values.

Acceptance: Criteria — Level I — The measured amplitude (peak to

peak) of each remotely monitored point on the main steam inside

containment and reactor recirculation lines shall not exceed the
allowable value for that point.

Rl NS

recirculation lines shall not exceed the expected value for that
point..

Theﬂvibratory ‘response of non-remotely nmonitored. systems oxr
portions of systems. indentified in: Table 3.9-33: shall be judged
to be within acceptable.IlmLts by a quaIlfle& test engzneen-k

The- maximum measured amplltude~of the»plpxng'response for.each
remotely monitored point on systems identified im Table 3.9-33
shall not exceed the acceptable value for that point.

{ST-34) Control Rod Sequence Rxchange

This test will not be performed during the Unit 2 Startup Test
Progran..
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Tegt-Method-— The control rod sequence: exchange beglns on the
desiqn flow control line with core flow near minimum. Control
rods will be inserted as necessary to increase the margin to
local core thermal limits. Core-power is maintained above the
low power setpoint of the Rod Worth Minimizer and Rod Sequence
Control System and below the power which will keep fuel assembly
nodal power at the PCIOMR threshhold. The exchange is performed
in accordance with the plant operating procedure RE-TP-009. Data
taken during "the exchanqe will be reviewed to verify that the
Acceptance Criteria were satisfied.

Acceptance .Criteria. — Level 1 — Completion of the exchange of one
rod pattern for the compllmentary'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.

JST—3SL Rec1:cu1at10n System Flow Calibration

' Test Objectlves —"The objective-of this test is £6 " perform 3
complete calibration of the installed recirculation system flow
instrumeutationu

gregegg srtes~-‘The nequlred p:eoperatlonal.tests*have been
completed. Instnumentatxon has*been checked or. calibrated as
appropriate. -

Test_Nethod — During the testing program at selected operating
conditions which allow the recirculation system to be operated at
speeds required for rated flow at rated power, the jet pump flow
instrumentation will be adjusted to provide correct flow
indication based on the jet pump flow.

After the relationship between drive flow and core flow is
established, the flow biased APRM/RBM system will be adjusted to
match this relationship. .

. Accegtgncg Cgltegla ~unevel 1*-‘Not applxcahle-@ E “
”FLezeI ZL— Jet pump row Lnstrnmentatlon shall bexadjusted.such
that the jet pump total flow recorder'wlll‘provxdefa.correct core
£low indication at. rated’ 'conditions..

The APRM/RBM flow-bias instrumentation shall be adjusted to
function properly at rated conditioms.

(ST-36) _-Cooling Water_ Systems

This test wlll not be performed during the Unit 2 Startup Test
Program.
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{ST=37)., Gaseous: Radwaste System

Test_Objectives - The objective of this test is to demonstrate

that the Gaseous Radwaste System operates within the Technical
Specification during a full range of plant power operation and to
demonstrate the p:oper operation of the offgas and containment
nitrogen inerting! systems during plant operatian.

Prerequisites - The required preoperational tests have been
conpleted. Instrumentation has been checked or calibrated as
appropriate. In addition, the 100% power trip testing shall have
been completed or 120 effective full power days shall not have
elapsed pricr to performing the nitrogen inerting test.

Test Method — The test: will consist of collecting ‘data and

perforning quantitative analysis of the off gas system effluent

to determine if the performance is acceptable per the Technical
Specification.. PFor the nitrogen inerting system, the proper

nitrogen concentration will be verified by the as installed plant
oxygen detectors/instruments in the two major volumes of the

primary containment.. Eroper operatlon of the offgas system Hlll .
"also be verified.. . . .. . -,

Acceptance Criteria — Level 1 .— The release of radiocactive
gaseous- and: particulate effluents must not exceed the Iimits
specified im.the*site teéhnical specifications-

¥ - - :

Level 2-The systen flow, pressure, temperature, and relative
humidity shall comply with desiqgn. specifications. The catalytic
reconbiner, the hydrogen analyzer, the activated carbon beds and
the filters shall be performing their required function.. There
shall be no less than 8000. 1b/hr. of dilution steam flow when the
steam jet air ejectors are pumping. The containment nitrogen
inerting system shall be capable of inerting the primary
containment free volume within 24 hours from the start of the
test and the resulting oxygen concentration shall be less than or
equal to 4%.

jST-BBL BOP 2121ng System Expan51on 7

(mhe svstem expansxon‘testlnq*preV1ously conta;ne& in this test
has been menqe& lnto ST=17;)

15T—39}- Piping Vibration During Dvnamic=Transients

—— T e el ey a8 S e ay

that v1bratlon levels on main steam inside containment, reactor
recirculation, and system piping identified in Table 3.9-33 nmeet
acceptable limits during selected dynamic transients.

Prerequisites: Instrumentation has been installed and
calibration.
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Test Method. — Devices Ffor measurlnq'contlnuouS'loads,
displacements,. accelerations and pressures are mounted on piping
systems and responses during transients are compared with
calculated values. Those portions of the systems which are non-
safety related are visually inspected prior to, during and
subsegquent to the transient loading condition.

Acceptance Criteria = Level 1 - The measured vibration amplitude
{(peak to peak) for each remotely monitored point of main stean
inside drywell and/or reactor recirculation piping shall not
exceed the allowable value for each specific point..

Level-2- — The maximum measured accelerations on those systems
1isted in Table 3.9-33 shall not exceed the design maximum
expected values at each specific poxnt-

The v1bratory response of non-remotely monitored systems
identified in Table 3.9-33 shall be 7udqed to be within
acceptable limits by a qualified test engineer.

Based on visual lnspectlon during a post transient walkdown,
there shall be no 'signs of éxcessive ' piping response (such as
damaqged insulation, markings on piping, structural or hanger
st:ee]..b or walls,. damaqea pzpe-snpports, etc;h on systemS'llsted
in Table- 3 «9-33. .

" .
l ES

The-measu:ea vibration amplmtude (peak to peak) for each remotely’

monitored- point of maim steam inside drywell and/or reactor
recirculation piping shall not exceed the. expected value for each
specific point. . .

(ST=40) _BQP_Piping_Steady State_Vibration

(The steady state vibration testing previously contained in this
test has been merged into ST-33.)

‘‘‘‘‘
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TABLE - T4..2-3"

Test Definition

ST-1
sf-z_
ST-3
ST-4.
ST-5.
ST-6-
ST-7
ST-8
ST-9 .

ST-10

ST-11"
ST-12
ST-13
ST-14
ST-15
ST-16

ST-1T

ST=18::

ST=19 -

ST-20
ST-21
ST-22
ST-23
ST-24

ST-25

‘“System Expansxon

Core»Eerfbrmance

Chemical and Radiochemical
Radiation Measurements
Fuel‘rgadinq'

Full Core Shutdown Margin

Control. Rod Drive: System:

SRH’Peiformancetandﬁcbnt:ol‘Rod‘Sequence-(Unit T only)

Reactor Water Cleanup System
Residual Heat Removal Systen
Watengiemeigueasufément L .

IRM Performance (Unit 1)

SRH*andeRn Penfbrmancesand COnttol Rod?Seguence*(Unlt 2):

T4,

P Yo AAT et
..‘ J’J -’ .

LEREvCallbnatxom i , ”i'yh

A, v el Ty

APRM Callbratlow

NSSS Process Computer
RCIC Systen
HPCI System

Selected Process Temperatures

Vo -
- L s - '

A .@«_ q Z e R T N
Y 4 e DA

‘,TIP Uncentalntru R U

P

-‘, .

steamyproductlon Verification. {(Unit
Core Power - Void Mode Response
Pressure Requlator

Feedvater Systenm )

Turbine Valve Surveillance

Maim Steam Isoldtion Valves )

*
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" PABLE.14.2=-3 (Cont.) -

STARTUP. TEST: PROCEDURES-

ST-26
ST-27
sT-28
ST~29
ST=30°
ST-31
ST-32
ST-33 .
ST-34
sT-35. "
ST-36
ST=3T
sT—-38
ST-39

ST-40

Relief Valves

Turbine Trip and Generator Load Rejection

Shutdown From Outside the Main Control Room
Recirculation Flow Control Systen

Recirculation System: | - X o '
Loss>ef'Turbine Generatortandeoffsite Power
Containment*A#mcsphere and Main Steam Tunnel Cooling
Piping Steadv State Vlbratlon .

Control.Rod Sequence Exchanqe (Unlt T only)
Rec;rcuIat:on'System Elow~CaIlbratxon

- i N
- ‘ LA R PO - »

caolinq‘Water Systems (UnLt T only)

Py

Gaseous Radwaste»System
BOP Piping System Expansion
Piping Vibration During Dynamic Transients

BOP Piping Steady State Vibration

Page 2.
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' ' TABLE 1l-2-4
MAJOR TEST PHASE AND TEST PLATEAU‘SCHEDULE
- . - TEST CONDITION SEQUENCE_ - - - .
Test .~ Test
Phase Plateauw Test_Condition_Segquence .
IIT - . open Vessel Test Condition
Iv ‘ - Heatup Test Condition
v a7 . " Test condition T | ”
v B Testing during approach to Test Condition 2
. Test Condition 2
v (o4 Testing during approach to Test Condition 3
] .. . . Test Condition 3 ) ] _ )
' v 7 Dp® B Testing d&ting'appréach‘td Test Condition 5
P ~v~~ Test Condition 5.
. 4;53 nts 5;"§”lw-T95txuq durcing approach to Test Condition 6
S ek e S Sen s Test: Condition 600 :
Te e ,:AFQ}; TesterndltLon b4 . .o
- o, ‘J e T .‘.::‘, o o ",‘ . ’;n e M 'L‘,J . K : : :

¢ -

* Because of the transitory nature of testing performed along,
the 100% rod line during Test Phase V Test Plateau D, all -
testing assigned to Test Condition 6 may not be completed
prior to entering Test Condition 4.

"
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**‘ Scram‘tlmes of the four- slowest CRDS'(based on' scram data at

%systemw»and CRD'seguencevneqnx:ements-ffa‘ o S 3
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CONTROL_ROD DRIVE—SYSTEM'STARTUP TESTS

ia

Reactor Pressure With Core Loaded

Accunulator | psig

Action Pressure: - e 0 600 800 -Rated . - _ -
Position Indication all .
Normal Times : | - all .4

Insent/witpdrawa . . .
Coupling: | - ;firrh : all )
Friction 4 o all all
Scram Times Normal o all L 4 all
Scran Times _ Minimum . . 4x* ’ .
ScramﬁTimeé-.‘“.'h Zero - S . ., gk )
;s?ramxrfmés%‘”:‘&' Nof&éﬁ? _;‘i,itﬁ o g

e g B . L

- B (,{)M

. + -
% - *» 7

slow normal accumulator pressure scram times, or unusual
operatlnq characteristics, at zero reactor pressure: or rated
reactor pressure: .when. this. data is available.. The 4 selected
CRDs: ‘must, he~compat1bleww1tb the. rodvworth mlnlmlzer, RSCS L

1
Refers to U. CRDs selected for continuous monitoring based on

x
L N - A‘ .1# - ) - "‘“‘d L ‘.'

““rated pressure}). - ‘wil) -ber determined at Test Conditions:1, 3-&
6 during: planned reactor scramsw. . ’
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UNITS 1 AND 2
FINAL SAFETY ANALYSIS REPORT

. SUSQUEHANNA STEAM ELECTRIC STATION-

{ . STARTUP' TEST PROCEDURE
" .. STANDARD FORMAT-UNIT 2

' FIGURE' 14, 2-2C. .



“fest: n Heat: Test ConditionH .
No. Test Name i Vessel ) 1 2 3 4 5 6 » Harranty
R I AN -
ST-1 Chemical & nadioc;xemcq; ] xg; X X X X. X X . X
sr-2 Badxatxog Measurgrent:s 3 4 ;(2) X - X X X .
ST-3 Fuel Loading . A w®
ST-4 Full Core Shutdown Ma in X «
S Rl oore Shdem pargin )@ BT @ T 8 R o X
Sr-6 SR Perf. & Control Rod §og; X T xt
8r-17 Reactor Water Cleanup ¥ ) SR b S X (9,13)
© ST-8 Ihsnhmllwatlwmngl A . X Xt .
sT-9 Pater Level }ieasuremnts 5 3(6) e ve ) .
ST-10 IRM Performance .. @ et ?5”) XM ‘
. S1-11 LPRM Calxbrat:lop . ' Lo X X X X i
§1-12 APRM Calibration ' b4 X . X X (9) X X X
S-uy R . E x o xir x x(8:9) |
S™-15  HECI e X X (14) x/8:9) xﬁ’z) .
' ST-16 Selected Process Tgtps . };m . (8) X X x(9 13)
ST-17 System Expansion - b A X
ST-18  _Tip Uncertainty . = o X x
s™~19 Core Performance f . P ¢ X X X X X X
ST-20 Steam Productlon B '?Af«—* - ° (17) b ¢
sT-21 Core Power-Yoid bpde Bespopse NNy . X Y
ST-22  Pressure Regulato Slovx X X X X %(6,15) |
S1-23 Feedwater . . X X X X X x(s 16)
ST-24 Turbine Valve Surv, = '7 . X X x‘a 16)
ST™-25 MSIVs oo ’ £ o % X X X .
. S1-26 Relief Valves ; R X ' X
sT-27 Turbine Stop Valye e - )
: Generator Load Rgegmq; . . (10) X X I
ST-28 Shutdown From Outside Control. Rocm X
sT-29 Recirculation Flow Coptrol n : X X an X X l
ST-30 Recirculation System . X X
ST-31 Loss of T-G'& Offsite Power X . |
ST-32 Containment Atmosphere and’ (13) i
‘ Main Steam Tunnel Coolzng X i X X(8 13,9)
SsT-33 Piping Steady State Yibration X X X X Xan v
ST-34 Rod Sequence Exchange AN . x>
ST-35 Recirculation System Flow Calibration X X :
ST-36 Cooling Water Systems . ¥ X X
ST-37 Gaseous Radwaste System 4 X . X X X X X
ST-38 BOP Piping System Expgns;gp( . :
ST-39 Piping Vibration During Sypanﬂc
Transients ) X .o X X X . X .
~ ST-40 BOP Piping Steady State beratlon :

SUSQUEHANNA STEAM ELECTRIE STATION
UNITS 1 AND2
FINAL SAFETY ANALYS!S REPORT

INDIVIDUAL STARTUP TEST
SEQUENCE - UNIT 1

FIGURE 14.2-5, Sheet 1
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FIGURE 14.2-5, Sht. 2

Descriptive Notes:

.

(9)

See Figure 14.2-6 for Test Condition (TC) region map.
Some Subtests reqqireg tp be completed prior to fuel load apd may be perfomed during Phase II,*
Refer to Table 14,2-3, .

Testing merged into S§P-17.

* Testing merged into ST-33.

May be done during Open Vpssel Testing. oo

May be dope during Heatup,

Some Subtests doné during approach. to Test Condition,

May be done during earlier Test Condition if oondxtxons warrant,

(10} Done withip steam bypass capacity. -

(11) The simultanecus t{;ip of .two Reactor recirculation purps is dope at 100% core flow on the 75% rod line,

(12) Started during approach to Test Condition 5, continued during apgmach to Test Cordition 6,
{13) Some Subtests done after planned major trips from 1008 power,

(14) Started during Test Condition 6 and continued durmg Test Condi;;on 4.

(15) Loss of feedwater heatlng test done at 80% power.

(16) Determine maximum power Subtest can be performed thhout causing reactor scram.

(17) Done on 100% rod ling near minimum core flow with recirc punps on.
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SEQUENCE - UNIT 1 .
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BOP”Piping Steady §tate vibratiop‘sl

FIGURE 14.2-5, Sht. 3 _ -
- Open Heat Test Condit.ipnﬂ)
Test Name Vessel Up 1 2 3 4 5 6 i
Chemical & Radioclmical , xi2 X ¥ A X X X i
Radiation Measure.uenta X g; X b 3‘ X X
g X £(6) . .
1 Core s}mtﬁqm Margin N
Cnc:n}tml Rod Driye . 8 x{2:3) ‘3) peil xB3 x
Sy © SRY Porformance § Coptxol Rod seq { = .
e ST-7 Reéactor Hater Cleanup pall X 0,13)
g;‘gﬁig ST-8 Residual Heat Remoyal - - j x 12022
k) % '5& S'I“go Water Ievel . its ’ x(s) - .
v ST SRM & TRM Per: or;nance Contxq Seq X b4
i;:;“‘?ﬁ'f Sr~11  [PRM Calibra ¢ l Fed xin % X X
BV D S V) APRYM Calibration . X i S ¥ x‘g) X X
“,{';4\‘ & . 8T-] ngs Ca!wtef Tt ’ X (8 9)
7 REIC : X $i. X(8,9)
= 3 . X v X X
octed - 5 - “ H4) (14)
Ssj_ﬁ,wq Daensign TP L X N go 3 319,13)
Tip Uncertainty = o AR X X
coge PerformantZe R ¥ X X X X
Steam Productionu?} RS : : (12)
Core Power-Void ;o;ode &aspopse S X x
Pressuxe Regula;or ~%% . - X X X X (8 15)
Febdwater : . TR ¥ X X ¥ x(8 18)
Turbipe Yalve Sury, o " ‘ S . x(a 16)
o Eiee yar ' 2l . PR
ef Valves o X RIS v
'mrbmeYStop Valve Trip : pStat) ¥ 0
Generator Load Rej . gy );ﬂ») X X
Shutdown From Outsjde Contm} Rocm )
Recirculation Floy Control e b 4 X X X :
Reciyculation System c D x( X ¥
1oss of T-G & Offsite Power S :1 ; ¥ . :
Containment Amnspbere and . “z. .
Piping sietigx; State vs(tmtion : § ‘« § X X )}E :‘1’?)9)
Rod Sequence Exchang
Recirculation Systen iow Calib;:at:.lon X X
Cooling Water Sygtaw( I
Gaseous Radwaste System X X X X |
BOP Piping System Expansion! ‘3)
Piping Vibratiop puring Synamic
Transients X ¥ X X X
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Pescriptive Notes; .

. FIGURE 14,2-5, sht. 4

»
.«

(1) See Figure 14,2-f for 'ngst quiition (TC) region map.

(3) Refer to 'pame 14.2-5.

(2) Scame Subtests (equired to > carpleted prior to fuel load and may pe perfoqtpd during Phase I, ) ’j«

(4) Tes ipto 91"‘17r e
5) Testing perged into S1-33. N : ?
6) May do.ae duripg Open Vessel Testing. :
1) May be done duripg Heat
{8) Scme &m;ests done during a
(9) dope during earlier Test Copdi - .
(%g;qpe Yxinnwwplnm“%vp'gzwr {rculati ic}ong;;oo; flow uae-/sg;pdnpe
s p o rec atiop purps is gp;:p on lipe,
12) Doneonl,gggzpqunenea;:xgminuqoore flow with reclrcpmpgg;%\;mmﬂa?@ed I
13) Some Subtests ‘dope aftey planped major trips from 100% power, * 5ik?, g
14) Started during Test Condition § and continued during Test Co;yi{.m 4 . . ‘
(15) Ioss of feedwater heating test done at 80% to 90% power, . l i
_(16) Determine’ power Subtest can be onmed without caus or _gcram, .
17) i This tesc wuﬁ.iot be gerformed during the Unit 2 Startup Test PLgram. .
18) Testing merged into
19) Deleted fx‘og Unig 2 §’§§RRM . - :’;
" }:j L4 o ar 5
: ‘;y '#ﬁw :' o
¥ S ..
vy A '_i’
’ .. - . : susoummm mm Etscrmc smmu
- i, ’ FINAL SAEVY ANALYSIS REPORT
A . N . INDIVIDUAL STARTUP TES’;‘
. . SEQUENCE - UNIT 2 !
R . - FIGURE 14.2-5, Sheet 4
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" RCIC ACCEPTANCE CRITERIA.
‘. CURVES FOR CAPACITY AND
_ ACTUATION: TIME .
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