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Mr. Darrell G. Eisenhut, Director
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20455

Subject: CESSAR Startup Testing
Dear Mr, Eisenhut:

Durina preparation for startup of the first System 80™ plant, C-E has noted
minor modifications which could be made to CESSAR Chapter 14 to facilitate an
improved testing procedure, These changes affect only tests performed after

fuel Toading and do not in any way affect CESSAR's compliance with NRC
requirements. These changes, along with a description of each change, are

provided in the attachment for NRC review, These changes will be incorporated
in a subsequent amendment to CESSAR,

If you have any questions or comments, feel free to call me or Mr. T. J.
Collier of my staff at (203) 285-5215.

Very truly yours,
COMBUSTION ENGINEERING, INC.

A. E."Scherer
Director
Nuclear Licensing

AES:1as
Attach,
cc: K, Eccleston (USNRC Project Manager)

9410220115 841016
§°& RBotk "o PDR ¢to?



MODIFICATIONS TO Attachment

|
|
DESCRIPTION OF LD-84-060
CHAPTER 14 OF CESSAR-F Page 1

14.2.7.1.1: RG 1,68, Appendix A, Section B.l.c (page 14,2-5)

Deleting the cold (260°F) partial flow CtA drops is consistent with experience
in previous startups, which showed that the hot, full-flow drops were more
limiting, Low temperature criticality is allowed orly on first-of-a-kind
plants, and then only for short pcriods of time under close supervision, CEA
insertability at cold conditions is still demonstrated during post-core hot
functional testing, providing assurance that the CEAs can be tripped, if
necessary.

14,2.10.1: Initial Fuel Loading (page 14,2-7a)

The containment evacuation alarm described in the deleted material will not be
provided, nor is there any requirement for such a device. Should a situation
exist requiring evacuation, the operator could (in the case of Palo Verde is
required to) utilize the site public address system and the plant evacuation
alarm. As stated in this section, audible count rate indicators w il be
provided in containment,

14.2.12.3.1: PCHFT Controlling Document (page 14.2-69)

Item 2.1 reflects the possibility that some of the pre-core tests mav be
postponed to, or rerun during, the post-core hot functional testing, The other
changes reflect how the instrumentation is to be calibrated,

14,.2.12.3.4: Post-Core CEDM Performance (page 14,2-72)

The test method is updated to reflect the fact that no cold drops are to be
performed. Verification of position indication and alarms is not temperature
or schedule dependent and can be accomplished at any time, as the change
reflects, The change to the required data reflects the fact that the RCS
conditions are only a concern tor this test during the rod drops.

14,2,12.4.2;: CEA Symmetry and Coupling Test (pages 14,2-77a, 14,2-78)

The CEA coupling test is deleted because of a difference in the System 80
design and previous C-E designs., In previous C-E designs, CEAs and extension
shafts were uncoupled during each refueling outage (CEAs remained in the
core), In the System 80 design, CEAs and extension shafts are not uncoupled
(CEAs are withdrawn into the upper guide structure),
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14,2,12.4.4: Shutdown and Regulating CEA Group Worth Tests (page 14,2-79)

Testing on the first-of-a-kind plant has been modified to perform the net
shutdown measurement at low temperature (approximately 320°F) rather than at
HZP conditions. This change is advantageous for the following reasons:

(1) The measurement provides direct verification of the net shutdown worth
at relatively cold conditions (shutdown margin following a cooldown),
This measurement can be readily done on the first-of-a-kind unit where
a low temperature test program is performed,

(2) Less RCS boron dilution is required.

(3) Potential cooldown events during testing while in a highly rodded
configuration would have less of a consequence,

The remaining information, e.g., CEA group worths, obtained with the revised
measurement approach is essentially equivalent to that obtained with the
original test approach. For follow-on plants, the net shutdown measurement is
to be performed at 565°F, since low temperature testing is not performed,

14,2.12.4.7: Pseudo Nropped and Ejected CEA Worth Test (page 14,.2-83)

The wording is changed to provide flexibility in the testing methodology. The
measurements of CEA worths via dilution (CEA insertion), boration (CEA
withdrawal) or CEA compensation provide equivalent information. The test
method is reworded to clarify the conditions at which testing will be
performed,

14.2.12,5.3: Unit Load Transieit Test (page 14,2-87)

The test method is updated to reflect the conditions unaer which the test will
be conducted, including the limiting factors.

14.2.12.5.4: Control Systems Checkout Test (pages 14.2-87, 14,2-88)

The test method is reworded to clarify the conditions at whiich testing will be
performed, Fez2dwater temperature is added to the list of monitored parameters
(4.1,7). The acceptance criteria are revarded to clarify the criteria to be
used for evaluating steady state performance and transient responses,

14,2,12.5.6: Turbine Trip (pages 14.2-89, 14.7-8%)

The Turbine Trip Test and the Unit Load Rejection Test lead to essentially the
same plant response, Rather than perform redundant tests, the turbine trip
test will be performed with the Reactor Power Cutback System (RPCS) not in-
service while the unit load rejection test is performed with the RPCS in-
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service, The Data Required section is reworded to specify the parameters to be
evaluated against acceptance criteria, Additional key parameters are to be
monitored to provide supplemental information but are not evaluated against
specific acceptance criteria, The Acceptance Criteria section is reworded to
specify the method to be used for evaluating the parameters against which
acceptance criteria are applied., Since non-safety parameters monitored during
the test are not evaluated against specific acceptance criteria, the second
sentence is eliminated,

14,2,12.5.7: Unit Load Rejection Test (pages 14,2-90, 14.2-90a, 14.2-91)

This test will be performed with the RPCS in operation., The summary is
reworded in 2 manner similar tc the Turbine Trip Test,

14.2,12.5.11: Xenon Oscillation Control (PLCEA) Test (pages 14.2-93, 14,2-94)

The initial conditions for the test are revised to aliow this test to be
performed at or above 50% power. The prerequisite that testing at the 80%
plateau be completea is not required. The acceptance criteria is reworded to
eliminate the phrase "throughout core life", since this requirement cannot be
demonstrated directly from the test resuits. The test data, in conjunction
with cesign analyses, demonstrates that xenon oscillations are readily

controllable throughout life,
_(page 14,2-95)
' age 14.7-96

The rewording of the acceptance criteria clarifies the procedure to be used for
evaluating the test results, The rewording does not change the intended
acceptance criteria,

14,2.12.5.12: "Ejected" CEA Test

14,2,12,5.14: Steady State Core Performance Test (pages 14.2-96, 14.2-97)

The objective is reworded to coincide with the primary reason for performing
the test, Objective 1,1 is deleted since specific acceptance criteria are not
applied for this purpose. The Test Method and Data Required sections are
reworded to more clearly specify the way the test will be performed.

Acceptance Criteria 5.1 is not required as the COLSS and CPC systems adequately
monitor DNBR and LPD limits during power escalation, Acceptance Criteria 5,2
is reworded to specify that core peaking factors are also evaluated against
specific acceptance criteria,
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14,2,12,5.15: Intercomparison of PPS, CPC and PMS Inputs (page 14.2-99)

The rewording reflects the proper terminology for this parameter, i.,e., the
temperature shadowing factor, This measurement is planned for both first-of-a-
kind and follow-on units, so the asterisked footnote is deleted,

14,2,12,5,1/7: Main and Emergency Feedwater Systems Test (page 14.2-99a)

This page was missing from Amendment 9, February 27, 1984,
14,2,12.5.18: CPC Verification (page 14,2-101)

Incore detector maps (Section 4.5) are not required for this test so this
requirement is deleted. The Acceptance Criteria section is reworded to clarify
the procedure for applying the criteria,

14,2.12.5.19: Steam Bypass Valve Capacity Test (pages 14,2-101, 14,2-102)

The test description is altered to reflect capacity testing of each ADV and
SBCS valve individually., Individual valve capacities are required to show that
the valve canacities assumed in Chapter 15 (Safety Analysis) are corservative,
Prerequisites are changed to delete the requirement for automatic SBCS
operation, because individual valve modulation (open and .lose) is not possible
in automatic control.

Table 14,2-1: Low Power Physics Tests

The table is modified to be consistent with the revised test summaries
(described above).

Table 14,2-2: Power Ascension Test

The table is modified to be consistent with the test summaries and to reflect
the planned testing approach, The footnote on the coefficient measurements is
added to clarify that the test is performed with CEA movement and must be
performed at a power level which allows the required CEA motion based on margin
considerations.

Table 14,2-7: Physics (Steady State) Test Acceptance Criteria

The acceptance criteria for net shutdown worth, and dropped anu ejected CEA
worths, were inadvertently omitted, These are added in this amendment,
Dropped and ejected CEA worths, and power distribution comparisons, are not
required on follow-on units, This change makes Table 14,2-7 consistent with
Tables 14.2-1 and 14,2-2, Other ajdtions are added for clarification and do
not affect the established acceptance criteria,
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14.2.5 REVIEW, EVALUATION, AND APPROVAL OF TEST RESULTS b

The development of administrative procedures for review, evaluation and
approval of test results is the responsibility of the Applicant. Advice
and consultatfon will be provided by Combustion Engineering as appropriate.

Test results shall be recorded as permanent plant records.
14.2.6 TEST RECORDS

An official copy of each completed test procedure, including all required
supplemental data, exceptions, conclusions and approval signatures shall be
maintained in accordance with the Applicant'  administrative controls.

14.2.7 CONFORMANCE OF INITIAL TEST PROGRAMS WITH REGULATORY GUIDES AND
INDUSTRY STANDARDS

The intent of the following Regulatory Guides will be followed with the
noted differences.

14.2.7.1 ;gg, Guide 1.68 Initial Test Programs for Water-Cooled
eactor Power Plants (Revision O, 11/73).

The following exceptions and/or clarifications address only significant

differences between the System 80 test program and the applicable regulatory

position. Minor terminology differences, testing not applicable to the Lo s
plant design, and testing that is part of required surveillance tests will

not be addressed. Reference is made to the applicable portion of Regulatory

Guide 1.68 (Revision 0, 11/73).

14.2.7.1.1 Reference Appendix A, Section B.l.c.

This section suggests that rod drop times be measured for all control
element assemblies (CEAs) at hot and cold full-flow and no-flow conditions.

The CESSAR CEA drop-time testing is consistent with the recommendations of
the regulatory guide; however, tests which do not provide meaningful data
will be deleted. As outlined in test summary 14.2.12.3.4, the CEA drop
time testing will consist of:

a.) One drop of each CEA
at hot, full-flow conditions.X

b.) Those CEAs falling outside the two-sigma limit for similar CEAs will
be dropped three additional times,

¢c.) Hot no flow scram insertion rod drops will not be performed for System 80
reactors. C-E has demonstrated that rod drop times under full-fiow
cond;tions are more limiting than the drop Limes under conditions of
ﬂO'f Ow.
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one temporary channel and one permanent channel will be equipped with
audible count rate indicators in two locatian DO in _the containment
and permanent in the main control room. FY.

Continuous area radiation monitoring will be provided during fuel handling
and fuel loading operations. Permanently installed radiation monitors
Jisplay radiation levels in the main control room and will be monitored by
1icensed operators.

Fuel assemblies, together with inserted components, will be placed in the
reactor vessel one at a time according to a previously established and
approved sequence which was developed to provide reliable core monitoring
with minimum possibility of core mechanica! damage. The initial fuel

loading procedure will include detailed instructions which will prescribe
successive movements of each fuel assembly from its initial position in the
storage racks to its final position in the core. The procedures will
establish a system and a requirement for verification of each fuel assembly
movement prior to proceeding with the next assembly Multiple checks will

be made for fuel assembly and inserted component serial numbers at successive
transfer points to guard against possible inadvertent exchanges or substitutigy i

At least two fuel assemblies containing neutron sources will be placed into
the core at appropriate specified points in the initial fuel loading procedure
to ensure a neutron population large enough for adequate monitoring of the
core. As each fuel assembly is loaded, at least two separate inverse count
rate plots will be maintained to ensure that the extrapolated inverse count
rate ratio behaves as would be expected. In addition, nuclear instrumentation
will be monitored to ensure that the "just loaded" fuel assembly does not
excessively increase the count rate. The results of each loading step will

be reviewed and evaluated before the next prescribed step is started.

14.2.10.1.1 Safe Loading Criteria

Criteria for the safe loading of fuel require that loading operations stop
immediately if:

a.) The neutron count rate from either temporary nuclear channe)l unexpectedly
doubles during any single loading step, excluding anticipated change
due to detector and/or source movement or spatial effects (i.e., fuel
assembly coupling source with a detector), or

b.) The neutron count race on any individual nuclear channel increases by
a factor of five during any single loading step, excluding anticipated
changes due to detector and/or source movement or spatial effects
(i.e., fuel assembly coupiing source with a detector).

14.2-7a



14.2.12.3

14.2.12.3.
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4.1
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5.1

5.2

Postcore Hot Functional Tests

1 Postcore Hot Functional Test Controlling Document
OBJECTIVE

To demonstrate the proper integrated operation of plant primary,
secondary, and auxiliary systems with fuel loaded in the core.

PREREQUISITES

A1l precore hot functional testing has been completed, as N]u/ru/. l
Fuel loading has been completed.

A1l permanently installed instrumentation on systems to be tested

is available and calibrated,in accordance vith rechnicol specifice hims
and teit precedares.

A1l necgssary test instrumentation is available and calibratedyin
Accordance with wehnad Spetificatione and Uit proceduses.

A1l cabling between the CEDM's and the CEDM control system is
connected.

Steam generators are in wet layup in accordance with the NSSS
chemistry manual.

RCS has been borated to the proper concentration.
TEST METHOD

Specify plant conditions and coordinate the execution of the
related postcore hot functional test appendices.

DATA REQUIRED

As specified by the individual postcore hot functional test
appendices.

ACCEPTANCE CRITERIA

Integrated operation of the primary, secondary, and related
auxiliary systems is in accordance with the CESSAR descriptions.

As specified by the individual postcore hot functional test
appendices.

14.2-69



14.2.12.3.4 Postcore Control Element Drive Mechanism Performance

1.0 0BJECTIVE

1. To demonstrate the proper operation of the CEDM's and CEA's under
HOT SHUTDOWN and Hot, Zero Power conditions.

1.2 To verify proper operation of the CEA position indicating system
; and alarms.

%3 To measure CEA drop times.

2.0 PREREQUISITES

2.1 The CEDMCS precore performance test has been completed.

2.2 A1l test instrumentation is available and calibrated.

2.3 Plant Monitoring System is operational.

2.4 The CEDM cooiing system is operational.

s.9 CEDM coil resistances have been measured.

3.0 TEST METHOD

3.1

3.1

R AR

3.3

3.2 Perform the following at hot, zero power conditions:

3.2.1  Withdraw and insert each CEA mm

and-alarme
2.2 Measure and record drop time for each CEA.

3.2.3 Perform Lhree measurements of drop time for each of those CEA's
falling outside the two-sigma limit for similar CEA's.

3.3 Per form Fha ﬁ//nn’-; at ary Liwme .

4.0 DATA REQUIRED ",'/ WI.WNW ‘J ,'”“,t (‘.4 Cfd ~‘”/‘—

recordiing 05itien indica¥ioms and a/arms,

4.1 CEA drop time.

4.2 RCS tm*».e'.urejnd pressurefs le Fokin ,lwu;, menswsmerd avd
As : . 2ok (€4,

4.3 CEA position and alarm indications.

14.2-72




14.2.12.4.2 CEA Symmetry and.Lowpliag Test™™
1.0 0BJECTIVE

1. To demonstrate that no loading or fabrication errors that result
in measurable CEA worth asymmetries have occurred.




2.0
2.1
2.2

i

3.4
1.2
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3.iﬂ3

3.1.4

4.0
4.
4.1.1
4.1.2
4.1.3
4.2
4.2.1
8.52
5.0
5.1

E ad

PREREQUISITES

The reactivity computer is in operation.

The reactor is critical at the desired conditions with the con-
trolling CEA group partially inserted and in manual control.

TEST METHOD
B Lo ekt s e e ba e i

. -
A"‘*?““"“T‘fT‘“?""‘T‘“““““‘*’T"'?”""‘f"”‘4*
Step—3—tt—ia—repented—for—theremzrimderuf-the=tihe.

CEA Symmetry Test (hot, zero power conditions - 565°F, 2250 psia)

The first CEA of a symmetric group is fully inserted with all
remaining CEAs withdrawn except the controlling group, which is
positioned for zero reactivity.

The inserted CEA is withdrawn while another CEA in the symmetric
group is inserted and the differences in worth (net reactivity) of
the CEAs is determinead from the reactivity computer.

The remainder of the CEAs in the symmetric group are sequentially
swapped until the relative worths of each CEA in the symmetric
group has been determined. ’,

£ 1 ,
Repeat steps 3.2.1 - 3.Z2.3 for the remainder of the groups.

DATA REQUIRED

Conditions of the measurement.
RCS .emperature.

Pressurizer pressure.

Boron concentration.

Time dependent data.

CEA position.

Reactivity computer traces.

ACCEPTANCE CRITERIA

The relative worth of symmetric CEAs are within the acceptance
criteria specified in Table 14.2-7.

B it

14.2-78
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14.2.12.4.4 Shutdown and Regulating CEA Group Worth Test

1.0
1.1

-

—

s o wN

OBJECTIVE

To determine regulating ¢irclmting—Preras) and shutdown CEA group
worths necessary to demonstrate shutdown margin (i.e., worth of
all CEA's less the highest worth CEA).

To demonstrate that the shutdown margin is adequate.

PREREQUISITES

The reactor is critical.
The reactivity computer is operating.

TEST METHOD
A 320°F AMD SHUTDOWR

mmm neasurement of regulathEA groups down

to the wrs=pamer dependes —€H2PB (for "first-
of-a-kind" plant on]y)‘

The CEA group worths will be measured by dilution/boration of the
RCS.

Hot, zero power measurement of regulating and-shutdows CEA groups.’

The CEA group worths will be measured by dilution/boration of the
RCS.

wWhere dilution/boration is not feasible, worths may be determined
by CEA drop and/or by use of alternate CEA configurations.

DATA REQUIRED

Conditions of the measurement.

RCS temperature.

Pressurizer pressure.

CEA configuration.

Boron concentration.

Time dependart information.
Reactivity variation (strip chart).

CEA positions.

“ "
M O Forrow-0mp VNITS THE NET SHUTD OWR MEASUREMBUT S
AARDE AT Ses°F .
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14.2.12.4.7 Pseudo Dropped and Ejected CEA Worth Test*

1.
1.

™

UN!&N

OBJECTIVE
To measure the worth of the “dropped" CEA.

To measure the worth of the "ejected" CEA from the zero power
dependent insertion limit (ZPDIL).

PREREQUISITES

Reactor critical at hot, zero power conditions with appropriate
CEA configurations.

The reactivity computer is in operation.
TEST METHOD
Pseudo worst "dropped"” CEA measurement

The pseudo worst and next worst "dropped” CEA worths are established
on the basis of predictions and verified during the symmetry
check.

Arepped
The worths of the worst and next worst{EEAs are then measured by
bowen dilution/beration and [or CER compinsetion .

Pseudo worst "dropped" PLCEA and worst "dropped" PLCEA subgroup
measurement.

The pseudo worst “dropped" PLCEA and worst "dropped" PLCEA subgroups
are established by prediction.

The worths of the worst single PLCEA and PLCEA subgroup are
measured by boron dilution/boration and/or CEA compensation.

Pseucs worst "ejected" CEA measurement

The worth of the pseudo worst "ejected"” CEA is established by
means of a prediction. -qqu

The worths of the worst and next vorst[hEAs are measured by

:::?‘T,.,’ o 0~ CEA Corminsol i fremm tha CFIL CEA
DAT EQUI;ES"

Conditions of the measurement

RCS temperature

*This test will be performed only on the "first-of-a-kind" plant.

14.2583



iE N .

The RRS, FWCS, SBCS, RPCS, and the pressurizer level and pressure
control systems are in automatic operation.

3.0 TEST METHOD and s allesed b e RRS

3. Lozd increases and decreases (steps and(ramps) in accordance with
the C-£ Fuel Pre-conditioning Guidelinesywill be performed at power
lTevels in the 98 to ¥@8% range W
W\ t .w(.;. He 25¢C S0l porr range.,

s

4.0 DATA REQUIRED 75 3

4.1 Time dependent data.

4.1.1 Pressurizer level and pressure.

4.7.2 RCS temperatures.

4.1.3 CEA position.

4.1.4 Power level and demand.

4.1.5 Steam generator levels and pressures.

4.1.6 Feedwater and steam flow.

4.1.7 Feedwater temperature.

5.0 ACCEPTANCE C ITERIA

5.1 The st2p and ramp transients demonstrate that the plant performs
load changes allowed by C-E's Fuel Pre-conditioning Guidelines and
data has been taken that will demonstrate the plant's ability to
meet unit load swing design transients.

14.2.12.5.4 Control Systems Checkout Test

1.0 OBJECTIVE

1.1 To demonstrate that the automatic control systems operate satis-
factorily during steady-state and transient conditions.

2.0 PREREQUISITES

2.1 The reactor is opurating at the desired conditions.

2.2 The RRS, FWCS, SBCS, RPCS, and the pressurizer level and pressure
controls are in automatic operation.

3.0 TEST METHOD

sTindy stare sod hamsi
3.1 The performance of the control systems during
Cond ihims Amanpionte snetwige will be monitored to demonstrate that the

systems are operating satisfactorily.

14.2-87



14.2.12.5.

1.0
%3

1.2
1.3
2.0
2.1
2.2
3.0
3.1

3.2

DATA REQUIRED

Time dependent data.

Pressurizer level and pressure.

RCS temperatures.

CEA position.

Power level and demand.

Steam generator levels and pressures.
Feedwater and steam flow.

Feedwsitar te ralims .
ACCEPTANCE CRITERIA

The control systems maintain the ceactor power, RCS temperature,
pressurizer pressure and level, and steam generator levels and

pressures within their control bands during etk steady state amé
oy e AR o 2 K3 i
P~ 1 " el cotrl Lnne o Ntopevian. % :

5 Reactor Coolant and Secondary Chemistry and Radiochemistry
Test

OBJECTIVE

To conduct chemistry tests at various power levels with the
intent of gathering corrosion data and determining activity
buildup.

To verify proper operation of the process radiation monitor.
To verify the adequacy of sampling and analysis procedures.

PREREQUISITES

The reactor is stable at the desired power level.

Sampling systems for the RCS and CVCS are operable.

TEST METHOD

Samples will be collected from the RCS und secondary system at
various power levels and analyzed in the laboratory using applicable
sampling and analysis procedures.

Samples will be collected at the process radiation monitor at

various power levels, analyzed in the laboratory, and compared
with the process radiation monitor to verify proper operation.



4.0
4.1
4.1
$.1.2
4.1.3
4.1.4
4.2

5.0
5.1
5.2

5.3

14.2.12.5.
1.0
1.1

2.0
2.1
2.2

%
3.0

3.1
3.2

4.0
4.1
4.2

DATA REQUIRED

Conditions of the measurement.
Power.

RCS temperature.

Boron ccncentration.

Core average burnup.

Samples for measurement of gross activities and/or isotopic
activities.

ACCEPTANCT CRITERIA

Measured activity levels ire within their limits.

The process radiation monitors agree with the laboratory
analyses within measurement uncertainties.

Procedures for sample collection and analysis are verified.

6 Turbine Trip Test
OBJECTIVE

To demonstrate that the plant responds and is controlled as
designed following a 100% turbine tripawsMowt RPCS to Strvice .

PREREQUISITES

The reactor is operating above 95% power.

The SBCS, FWCS, RRS, B#€S and pressurizer pressure and level
control systems are 1n automatic operation.
The RPES Co bn Avidy Aeliwts Oudef Srvica s

TEST METHOD

The turbine is tripped.

The plant behavior is monitored to assure that the RRS, SBCS,
FWCS.JIDCS, and pressurizer pressure and level control systems
maintain the NSSS within operating limits.

DATA REQUIRED

Power level prior to trip. .
a:czﬂi...&a&ﬁodi T ond
The follow nq‘para-eters are monitoredythroughout the transient.

14.2-89



4.2.1 Pressu&j‘zer pressure,;level.m
4.2.2 RCSEﬂpen R e
4.2.3 SG pressuregand-eved.

4
26— (ore power.
&2 33— Chargingand-tetdown fiows.

i an o amilts
v.% lofxl*lmnftice ’l tr ¢t

14,2.89




5.0
5.1

14.2.12.5.

1.0
1.1
2.0
2.1
2.2

3.0
3.1

3.2

4.0
4.1
4.2
4.2.1
4.2.2
4.2.3

v.3

ACCEPTANCE CRITERIA

The test will be evaluated against single valued acceptance limits
for those safety parameters which approach a safety limit. 4w

Ao iy ree b g PROCSHEES Wi BE 3 ORpORE 8 oRpEs LR yatees
7 Unit Load Rejection Test

0BJECTIVE
,ant NS/Q‘!!A’ and’ s controtled o5 t/(.l/,/u/

Tp demonstrate thaj the %Wm
Howine a /W/‘ od r(,u o v R RPLS o SCPVIEEC

Pasnsqu(sms

The reactor is operating above 95% power.

(C[DHCS,
The SBCS, FWCS, RRS,.RPCS, and pressurizer pressure and ievel
control are in autmtic oporation

TEST METHOD

A breaker(s) is tripped so as to subjest the turbine to the
maximum credible overspeed condition. CEDNCS,

The plant behavior is monitored to assure that the RRS,)SBCS,
RPCS, FWCS, and pressurizer pressure and level control systems
uintain thc monitored parameters.

DATA REQUIRED

Plant condition prior to trip. fﬂﬁﬁ e

The 1ollovingSparuetcrs .J" monitored ﬁhrouqhout the transient.
Pressurizer prcssun.ﬁovel ard-sprey $iow,
lcsftupctgtuum

SG pnssuro[n‘-hnh

S8 Steaw Flow S RIS PTOSSUTS. ) .
Addit imal key fbat,wm»d}a Wl le menidred S boseline Ao,
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5.0 ACCEPTANCE CRITERIA

$:) The test will be evaluated against single valued acceptance limits
for those safety parameters which approach a safety limit. ¥m

addition—the -time—dependent RCS—temperature and—pressure s wett
b e G PO PO —COMPI P Lo R EEbed v bl

14.2.12.5.8 Shutdown from Outside the Control Room Test

1.0 OBJECTIVE

1] To demonstrate that the plant can be maintained in HOT STANDBY
from outside the control room following a reactor trip.

2.0 PREREQUISITES

2.1 The reactor is operating at > 10% of rated power.

2.2 The capability to cooldown on the shutdown cooling systems has
been demonstrated during pre and post core hot functional tests.

2.3 The remote shutdown panel instrumentation is operating properly.

2.4 The communication systems between the control room and remote
shutdown lozation has been demonstrated to be operational.

2.5 The remote shutdown instrumentation controls and systems have
been preoperationally tested.

3.0 TEST METHOD

3.1 The operating crew evacuates the control room (standby crew
remains in the control room).

3.2 The reactor is tripped from outside the control room.

3.3 The reactor is brought to HOT SIANDBY by the operating crew from

outside the control room and is maintained in this condition for
at least 30 minutes.

4.0 DATA REQUIRED
4.) Time dependent data.
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2.2 Results of the radiation surveys performed at zero power conditions
are available.

3.0 TEST METHOD

3.1 Measure gamma and neutron dose rates at 20, 50, 80 and 100% power
levels.

4.0 DATA REQUIRED

4. Power level.

4.2 Gamma dose rates in the accessible locations.

4.3 Neutron dnse rates in the accessible locations.

5.0 ACCEPTANCE CRITERIA

$.1 Accessible areas and occupancy times during power operation have

been defined.

14.2.12.5. 11 Xenon Oscillation Control (PLCEA) Test*

1.0 OBJECTIVE

1.1 7o demonstrate a technigue for damping xenon oscillations.
2.0 PREREQUISITES

"=y TSI S Pewe - es Deeh (o Lot

.‘A‘n— e o 3 so, P
2.21 The reactor is M—u oquihibni

ARE—the —the—tnsented
2,12 The COLSS and the incore detector system are in operation.
3.0 TEST METHOD
3.1 A free oscillation is establised.
3.2 The PLCEA's/or CEA's are used to dampen the oscillation,
4.0 DATA REQUIRED
4.1 Reactor conditions.
4.1.1 Power level.
4.1.2 Boron concentration.

FTh{s test will be performed only on the "first-of-a-kind" plant.
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4.1.3

RCS temperatures.

4.1.4 Burnup.

4.1.5 CEA position.

4.2 Time dependent data.

4.2 Incore detector maps.

4.2.2 Excore detector information.

423 PLCEA's and CEA position.

5.0 ACCEPTANCE CRITERIA

5.1 The technigue necessary to damp xenon oscillations Lheewghout core..
+#4e using the PLCEAs and/or CEA's has been demonstrated.

14.2.12.5.12 “Ejected" CEA Test*

1.0 OBJECTIVE

1.1 To determine the power distribution associated with the pseudo
CEA ejection from the full power dependent insertion limit (FPDIL)
CEA configuration.

2.0 PREREQUISITES

2.1 Testing at 80X power has been completed.

2.2 The reactor is at approximately 50% power with equilibrium conditions
and with the CEAs at the FPDIL.

2.3 The incore detector system is in operation.

3.0 TEST METHOD

3.1 The "worst" case CEA (selected by calcuiation) is fully withdrawn.

3.2 Incore detector maps are taken before and after withdrawal of the
static "ejected’ CEA.

3.3 The next worst "ejected" CEA is withdrawn while inserting the
previous CEA.

3.4 An incore detector map is taken.

3.5 The CEAs are returned to normal configuration.

*This test wiTT be performed only on the “first-of-a-kind" plant.

14.2-94



4.0 DATA REQUIRED

4. Conditions of the measurement.

4.1 Boron concentration.

4.1.2 Burnup.

42 Time dependent data.

4.2.1 Power.

4.2.2 Incore and excore detector readings.

4.2.3 RCS temperature.

4.2.4 CEA position.

5.0 ACCEP.TANCE CRITERIA e o “‘“‘f” el "“t".Z.,a"

5.1 within the acceptance
band_spccified 10 Tab e T4 207, ooty yte et e e ey YO e
predreted—vatvesr

14.2,12.5.13 Dropped CEA Test*

1.0 OBJECTIVE

1.1 ggAdetcrnine the power distribution resulting from a "dropped”

2.0 PREREQUISITES

2.1 Testing at 80% power has been completed.

2.2 The reactor is at approximately 50% power with equilibrium conditions
for the desired CEA configuration.

2.3 The incore detector system is in operation.

3.0 TEST METHOD

3 A full length CEA is selected, based on calculations, which will
best verify the dropped rod assumptions used in tho.safcty analyses.

Ll The selected CEA is rapidly inserted to the full‘;;:;tion. '

3.1.2 The CEA remains inserted for a preselected time.

3.1.3 Excore and incore instrument signals are recorded before and

after the CEA insertion.

*This test will be performed only on the "first-of-a-kind" plant.
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3.2 PLCEA

3.2.1 The PLCEA, selected as prescribed in 3.1.1, is rapidly inserted to
the full-in position.

3.2.2 The PLCEA remains inserted for a preselected time.

523 Excore and incore instrument signals are recored before and after
the CEA insertion.

4.0 DATA REQUIRED

4.1 Conditions of the measurement.

4.1.1 Boren concentration.

4.1.2 Burnup

4.2 Time dependent data.

4.2.1 Power.

$.2.2 Incore and excore detector readings.

4.2.3 RCS temperatures.

4.2.4 CEA position.

5.0 ACCEPTANCE CRITERIA rillivg 8] B prosC drpped

e within the acceptance wwstenis specified in Table 14.2-7. .

bandl
14.2.12.5.14 Steady State Core Performance Test
1.0 OBJECTIVE

" L (e AL and 11 olend . o

1.XI
2.0
2.1

2.2

Gats base for future use

To determine core power distributions using incore instrumentation.

PREREQUISITES

The reactor is operating at the desired power level and CEA
configuration with equilibrium Xe.

The incore instrumentation system is in operation.
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3.0 TEST METHOD a«[ o b sl

3 Selected plant computer outputsy CPC outputs { ahd Lonsete sl ament
3.2 Reactor power is determined by performing a heat balance.

3.3 The core power distribution is obtained using the incore detectors.
4.0 DATA REQUIRED

4.1 Conditions of the test.

4.1.1 Reactor power.

4.1.2 CEA positions.

4.1.3 Boron concentration.

4.1.4 Core average burnup.

4.1.5 Selected plant computer outputs and CPC outputs.
==  Selected—console IRstrument Fradrogs;

4.1.¥6  Incore detector maps.

5.0 ACCEPTANCE CRITERIA

5.X/ Agreement between the predicted and measured power distributions
ithin the acceptance criteria specified in Table 14.2-7.

w
Llu/a'/( ’MJJ Autm are

14.2.12.5.15 Intercomparison of PPS, Core Protection Calculator (CPC),
and PMS Inputs

1.0 OBJECTIVE

1.1 To verify that process variable inputs/outputs of the PPS, the
CPCs, the PMS, and the console instruments are consistent.

2.0 PREREQUISITES

2.1 The plant is operating at the desired conditions.

2.2 A1)l CPCs and CEACs, and the PMS are operable.
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3.0 TEST METHOD

3.1 Planar radial peaking factors are verified for various CcA configura-
tions by comparison of the CPC values with values measured with
the incore detector system.

3.2 The CEA shadowing factors are verified by comparing excore detector
responses for various CEA configurations with the unrodded excore
responses.

3.3 The shape annealing factors are measured by comparing incore

power distributions and excore detector responses during a free
Xe oscillation.

‘b."-‘,:“'
.3.4 The temperature A.AH" factors are verified by comparing core
power and excore detector responses for various RCS temperatures.

4.0 DATA REQUIRED
4.1 Conditions of the measurement.
4.1.) Power.

4.1.2 Burnup.

4.2 Time dependent data.

4.2 Incore and excore detector readings.
$.5.2 CEA position.

4.2.3 RCS temperatures.

5.0 ACCEPTANCE CRITERIA
5.1 Measured radia) peaking factors determined from incore flux maps
are no higher .han the corresponding values used in the CPCs.
Sb("’,'m.u;
5.2 The CEA shadowing factors, and temperature M factors used |

in the CPCs a?rn within the acceptance criteria specified in the
CPC test requirements.

5.3 The shape annealing matrix have been measured and the boundary
point power correlation constants used in the CPCs are within
the limits specified Ly the test requirements. **

" " l
cen— 235(v) 8N,
**As specified in the appropriate revisions or supplements of e e l
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14.2.12.5.17 Main and Emergency Feedwater Systems Test

1.0 OBJECTIVE

1.1 To demonstrate that the operation of the main feedwater and emergency
feedwater systems during Hot Standby, Startup and other normal
operations, transients, and plant trips is satisfactory.

e

Amendment No. 7
March 31, 1982

((misiag pagt foren AmeS St Fedaoy 29,19%7)
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t.‘ulz‘ifgﬁ: convidlat o its
The values of DNBR and LPD the CPCs are mithin-the

atmospheric steam dump valve upstream of the main steam isolation

sochk 4Cavn .

&

valve

ol ia Moag Fhaw e valo

She SB8CS-is in automatic operation ami is-—ypassing siaan tv-the

-
The operation of the atmospheric steam , turbine by-pass and

The individual steam flows through each of the atmospheric dump

4.0 DATA REQUIRED

4. Reactor power.

4.2 CEA positions.

4.3 Boron concentration.

4.4 Specified CPC inputs, outputs, and constants.

A R

5.0 ACCEPTANCE CRITERIA

5.1

3 CPc F

14.2.12.5.19 Steam Bypass Valve Capacity Test

1.0 OBJECTIVE

| B To demonstrate that the maximum steam flow capacity of -
valves is less than that assumed for the safety analyfis..

1.2 To n:::::‘:;o capacity of,

P -

2.1 The reactor power is > 15% full power.

e
condenser.

2.x*> Contro) systems are in automatic where applicable.

2.X3
shutdown cooling system have been demonstrated as part of the
HOT FUNCTIONAL testing.

3.0 TEST METHOD

3.1
valves upsteam of the MS5IVs are measured.

3.2 The caplciuz. of &:‘mistou bypass valvel eee neasured.

4.0 DATA REQUIRED

4. Reactor power.

4.2 RCS temperatures.
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: 4.3
4.4
4.5
5.0
5.1

5.2

1.0
1.1

1.2

2.0
2.1
2.2
2.3
3.0
3

3.2

4.0
4.
4.2

14.2.12.5.

3.
3.

e

Pressurizer pressure.
Steam generator levels and pressure.
Steam dump and bypass valve positions.

ACCEPTANCE CRITERIA

The c ities of the individual steam dump valves are less than

m u uud in the safety mﬂysisld ,~.A.« Faw rhs weo |
ﬂn c t‘o Ofm ns han been z‘surod n.Jt '
20 Incore Letector Test

CBJECTIVE

To verify conversion of the fixed incore detector signals to
voltages for input to the plant computer.

To collect baseline performance data for the movable incore
detector system.

PREREQUISITES

The reactor is at the specified power level and conditions. ‘\
The plant computer is operable.

The incore detector system is operable.

TEST METHOD

Fixed incore detector signal verification.

Amplifier output signals are measured based on test input signals.

Group symmetric instrument signals are measured.

Data is recorded from the movable incore detectors during core
traverses.

DATA REQUIRED

Reactor power.
CEA position.
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TABLE 14.2-)
LOW POWER PHYSICS TESTS

Test Title First-of-a-kind* Follow=0n Units*™® |

Low Power Biological Snield 320°F /565°F 565°F
Survay Test

;"cn Soophiagl Symmet ry PN 565°F 565°F
est

%sothornal Temperature Coefficient 320°F-565°F 565°F
est

Regulating CEA Group Worth Test 320°F & 565°F 565°F
Shutdown CEA Group Worth Test o 565°¢
Differential Boron Worth Test 320°F & 565°F 565°F
Critical Boron Concentration Test 320°F- 565° 565°F

Pseudo Dropped and Ejected CEA 565°F N/A
worth Test

* An expanded test program is conducted for the "first-of-a-kind" in order to
validate the design, the design methods, and the safety analysis assumptions.

WG the Ll hrratabe gttt piant—the—CEA CoTpt e g eheck 1 periormed ot IR0k
—20d-LheLhA—symmobrytest—to-performed-at—S650F

»»# Reduced testing is contingent upon the demonstration that "Follow-0On"
plants behave in an identical manner the First-0f-A-Kind piant through
conformance with thi Acceptance Criteriajgiven in Table 14.2-7.

o B
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TABLE 14.2-2
(Sheet 1 of 2)

POWER ASCENSION TEST

Test Title First-of-a-Kind* Follow-On Units**
Natural Circulation Test RAR > 80% N/A
Variable Tavg (Isotherma) Tmntun."
Coefficient & Power Coefficient) Test 20, 50, 80, 100% 50 & 100%
§0,100%, 50,100%
Unit Load Transient Test R e

Control Systems Checkout
Test 20,50, 808, /00

RCS and Secondary Chemistry

50, 80%

and Radiochemistry Test
Turbine Trip Test
Unit Load Rejection Test

Shutdown from Outside the
Control Room Tes.

Loss of Offsite Power Test
Biological Shield Survey Test
Xenon Oscillation Control Test
Dropped CEA TEST

“"Ejected" CEA Test

Steady-State Core Performance
Test

Intercomparison of PPS, CPC
and Process Computer Inputs

Verification of CPC Power
Distribution Related Constants

"M E

20, 50, 80, 100%
100%
. 1 00%

> 0%
> 0%

20, 50, 80, 100%
- 2507

Post &
Post a

20, 50, 80, 100%

20, 50, 80, 100%

20I 5&: waw

20, 50, 80, Y00%
100%
- 00%

> 10%

> 10%

20, 50, 80, 100%
N/A

N/A

N/A
20, 50, 80, 100%

20, 50, 80, 100%

20, so%: o

nded test program {s conducted for the "first-of-a-kind" in order

to validate the design, the design methods, and the safety analysis

assumptions.
A* Reduced testi

is contmr
plants behave in an identic

nt upon the demonstration that "Follow-On"
al manner as the "First-of-a~Kind" plant

through conformance with the acceptance criteria given in Table 14.2-7.

A% Inftial Power Level
. "‘Jm ae oloss na

s o ii whare €W, - &
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::"ur First-of-a-kind Follow-on Plant
Symmetry Test +112¢ *+12¢
CEA Group Worths + 1K or . X + Il or
T:.&.wc&mc{ ) ?‘S x 10 "m"" ’ §t “ '
Critical Boron Concentration + 100 ppm + 50 ppm
Boron Worth + 15 ppa/X 89 .
10 pp/X
Draged ot Eppcted CEA woks +25% & .,‘“. -M' % |
PAPT e @ A
Power Distridution "uspx‘ "ms':u“
(Radia) and Axial) .
Peaking Factors (Fxy,FR F*) Fq) + + 7.5%*
Tesperature Coefficient + .5 x 107 aprer + .3 x 107 apror
Power Coefficient * e . s
+ .2 x 10 " ap/X power *+ .2 x 10 " /X power
Pseude Ejected CEA gavo + 20% >ﬂ.
(20 Power DensityComparison) - - ”’ I
Dropped CEA pATR 288 >.Q—'
(20 Power Mity‘C.arim) =" ”/l :
*  at S0X power and above
— |
“ eus = T < aat
ol B E—— DR
N e e 4 158 BerET In ComE OV At @I
N e o ot )
W/
~ N\ J

CESSAR
Table 14.2-7

PHYSICS (STEADY STATE) TEST ACCEPTANCE CRITERIA ToLERArcES l




