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ublic Service Company °¢ Colorado

\\ P.0. Box 361, Platteville, Colorado 80651

August 20, 1979
Fort St. Vrain

Unit No. 1
P-79181

Mr. George Kuzmycz

U. S. Nuclear Regulatory Commission

Division Project Management

Special Prcjects

Washington, D.C. 20555 Docket No. 50-267

Subject: Fluctuation Testing
Reference: P-79094
P-79131

Dear Mr. Kuzmycz:

Pursuant to the site meeting held on August 16, 1979, with
Mr. Larry Phillips of your staff, we have revised RT-500E to
incorporate comments discussed during the site meeting as well as
comments presented in the ten (10) informal questions submitted
by your office on August 13, 1979.

Please find enclosed three copies of RT-500F. The areas
revised in Revision F have been designated as such.

The following represents our comments and/or the action taken
with respect to the ten (10) !nformal questions mentioned above.
Response has been keyed to the question numbers as presented.

Question 1

Reference 2 revises item 2 on page 4 of Reference 1 (under
Corrective Action). However, the "Limits During Fluctuation
Testing" given in RT-500E (Sheet 7) also appear to need revision
for consistency with Reference 2. Please clarify.

Response

Revision F of RT-500 contains all test limits and corrective
action and reporting requirements consistent with P-79094 and
P-79131 (see pages 6 and 7, RT-500F).
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Question 2

On Sheet 4 of RT-500E, it is estimated that the Part I testing
is expected to be no more than 10 hours in the fluctuating mode
for a total of about 15 fluctuations.

> However, item (4B) on Sheet 9 of RT-500 (Ref. 1) requires data
acquisition for one hour at each core flow resistance. Is the

1/2 hour testing in item (4C) on Sheet 10 part of the one hour in
item 4B, or is the total test time to be 1 1/2 hours? 1Is the
testing to commence at 30% power or 40% power? If not at 30%,

why not? Clarify and detail the basis for your estimated time

in Fluctuations?

What are your plans for evaluation and maintenance of records
and cumulative fatigue damage effects of the fluctuation tests on
system components which are affected? What assurance can you
provide that the fatigue design life of affected components will
not be exceeded due to the unplanned thermal cycling?

Response

Concerning the time spent in the fluctuating mode versus
the cycles we would agree that RT-500E was not very cleary written.
Revision F attempts to clarify this matter. It was pointed out
in our meeting on August 17 that tests would be conducted as
follows:

Total Duration Total
Test Tests Each Test Test Hours
1. One test at four different o 1 hour 4
power levels (core resist-
ance values) for the purpose
of obtaining fluctuation
test data.
2. A repeat of the test at 4 1/2 hour 2
each power level with
fluctuations initiated by
power changes only to verify
repeatability.
3. A repeat of the test at 4 1/2 hour 2
each power level with
fluctuations initiated by
pulsing the circulators.
4, A repeat test of item 3 to 4 1/2 hour 2

verify repeatability.
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Total Duration Total
Test Tests Each Test Test Hours
5. One test at only one power 1 1/2 hour 1/2 hour
level of the tests in Item
1 with the regulating rod
in manual.
T- tal Test Time 10 1/2 hours

Concerning the test power levels and the question of beginning
at 40% rather than 30%, it was pointed out in the meeting that the
tests are to begin at a nominal 40% power level. Based on cycle 1
information, none of the fluctuations experlenced at 28 - 30%
power exceeded a 1% change in the nuclear channels. Fluctuations
ot these low power levels, therefore, are no longer classified
as fluctuations per the current definftion of fluctuations. In
addition, the core configuration must be drastically changed to
obtain conditions conducive to fluctuations which represents con-=
ditions which are never approached during normal operation. Tests
at 30% power, therefore, do not serve any useful purpose in establish-
ing the operating threshold line.

Concerning the question of maintaining records for cumulative
fatigue damage it was agreed that large system swings that may
result from fluctuation tests would be logged along with the
information that we maintain for plant life cycles to ensure that
such swings would be considered along with other plant cycles. As
pointed out in our meeting of August 16, 1979, fatigue damage
resulting from fluctuations within the proposed test limits repre-
sents negligible damage to the steam generators design life.
Larger swings beyond the test limits were only observed once
during cycle 1 (November 4, 1978) for a brief period of time, and
we have established adequate precaution to terminate fluctuation
tests if limits are exceeded for Cycle 2 testing. Although we
believe that any thermal cycling resulting from fluctuation tests
will have negligible effect on the steam generators we will ensure
that large swings beyond the test limits are properly logged for
future consideration of overall plant cycles.

Question 3

On Sheet 5 of RT-500E, why is emphasis now placed on core
AP rather than core resistance for evaluation of the fluctuation

threshold.

Response

As far as test control is concerned our emphasis has always
been on AP rather than core resistance, as AP is the only para-
meter that can be readily monitored in the control room. We still
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believe that there is some deifuite relationship between ~cre iP
and core resistance, and that there is some definite relin.’onship
between core resistance and the flu ‘;uation threshold 1¥-e. We
have elected, however, Lo control on the basis of core 4P, but
will continue to develop relationships and correlations of these
parameters in the fluctuatios t:st program.

Question 4

Under Operating Consideratious (Sheets 5 and 6 of RT-500),
{t is not likely that the changes in region outlzc temperature
experienced during cycle 1 provide a good bas.s for the Figure
1 limits on cycle 2. Your note indicates t%.. Figure 1 will be
administratively revised based on cycle 2 2:2xoerience. The
staff should be consulted on changes '0 vigure 1 or a more general
limitation should be defined in RT-507.

Response

It was pointed out in the meeting of August 16, that Figure
1 represented our best estimate of temperature margins. These
margins were necessarily based on {ycle 1 as there is no other
basis for the estimate. In addition the margins established,
while they only represent a starting point, are necessary in
order to obtain a core temperature outlet configuration that
will keep us within Technical Specification limits.

It was rgreed that PSC would keep the staff informed of
changes to Figure 1, as well as other significant test procedure
changes. PSC would {nte:d to notify the staff of significant
procedural changes or the intent to revise procedures when the
summary test data is furnished (see attachment to P-75131).

The summary test data will be e bmitted to the staff wirthin
one (1) week of completion of cesting for each power level.

Question 5

Reference 2 limits the module main steam temperature to
1075F for NRC review, What is the technical specification limit

on this parameter?

Response

There in no Technical Specification limit for a main steam
temjerature of 1075°F. It was pointed out, however, that there
{s n Technical Specification limit of 1075° for het veheat steam.
Since hot reheat steam and main steam are basicaliy at the same
temperature, an’ hot ) :heat steam i{s much more sensiti e to power
and flow changes it can be inferred that main stesm 1 essentially
limited to 107%°F.
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10. BASIS FOR SAFETY EVALUATICN (continued)

control system, test procedures will assure any recuirzed rod runbacks
will take place and will produce the subseguent cesired reactor power
cont=ol. Therefore, this test will not adversely affect i integrity
of the core or steam generator and will not affect public safety.

Since first being enccuntered on October 31, 1977, fluctuaticns have
been initiated several times in a continuing effcrt tO understand their
cause. The power levels at which fluctuations were initiazted have ranged
Z-om 30% to 68%. A total of about 65 hours has been spent in a fluctuating

zode, which is equivalent to 390 cycles with a pericd of ten nimutes.

Although the cause of the fluctwuations is not known, there are several
reasons for concluding that continued testing is safe. The total core
power, flow, and average tsmperatures are selatively stable. An inspectiecn
of the top plemum in December 1977 after fluctuaticon testing at power
levels between 53% and 68% showed it was in goed cenditicn. An inspection
at that time of the control rods in regicn 3¢ (which were Insert throughout
the entire period of fluctuation testing) also showed no signs of excessive
tezmperature or izpzct. Zuring tae ¢irst refueling ocutzge, eleven blocks
from region 35 were carefully inspected in the P3C hot service facility
and there was no evidence of damage. An in-core inspection of region 35
and its surrcundings with the fuel handling zachine T.V. cazera Tevealed
no damage or excessive wear tO any ccmpenent. The upper plenum area
looked fine; the gaps in the regions and side refleczor surrounding the
cavity left when region 35 was unlcaded were yery regular with no evicdence
of wear or damage. An inspection of the core support blocks in regions 13 &
35 havelikewise revealed no damage.

Every element removed from the core during the refueling of six
regions has been photographed as has each block in five additional regicns
which were unloaded to permit installation of test assezblies. Exaninations
of these photographs have revealed no damage.

Testing Above 70% Power (Part 2)

" Since finctuations were first encountered, tests have been con-
ducted under various core conditions. In large part, these Testis were
designed to gather specific information on what key parazeter or cczbina-
tion of parameters leads to the fluctuations, since this knowledge could
be instrumental in understanding their cause. These tests nave shown
fairly conclusively that power level is not by itself a paraneter of prizary
importance to the fluctuaticn threshold, and they have established core
pressure drop as a key parameter, probably closely related to the cause of
the fluctuaticns. Another result from these tests is that It appears that
the core pressure drop at which fluctuations are produced is higher at
higher core power levels.

Differences in fluctuation magnitudes and characler have been cbserved
in the “65 fluctuations that were initiated during cycle 1 operation.
These differences have been carefully studied and reported extensively.

No apparent correlation with power level has been noted, nor has a change
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been observed with time that would indicate increasing fluctuation magni-
tudes or significant differences in character. All of the fluctuation
testing limits and operating considerations as well as normal plant tech-
nical specification lizits and SOPs are in effect both below 70% power
and above 70% power. One exception is the limit on nuclear detector
fluctuations. This limit is increased from 10% at <70% power to 20% for
>70% power. This increase is justified because nuclear channel fluctua-
tions are telieved to be due primarily to a streaming effect and are thus
expected to be nearly preperticnal to the power (neutron flux) level.

In this test, fluctuaticns will be initiated at successively higher power
levels. The magnitude and character of the fluctuations at each power
level will be carefully observed fcr differences in addition to monitoring
the Technical Specification and fluctuation testing limits. Consecuently,
testing above 70% power will not affect public safety.

Tize Soent Fluctuating

It is anticipated that a total of about 16 fluctuations will be
initiated during Part 1 of this test (testing <70% power). Total tixe
in the fluctuating mode during Part 1. is expected to be no more than
~10 1/2 hours. For each of the four power levels at which the fluctuation
threshold lizit will be defined, a first fluctuation will be initiated and
sustaided’ for a I-hour period (Step 4B of the Procedure). To verify repeat-
ability, three additional fluctuations will then be initiated and irmediately
halted at each of these power levels (Steps 5, 6 and 7 of the Procedure).
One-half (1/2) hour in the fluctuating mode has been allotted for each of the
latter three fluctuations. In addition, for one fluctuation during the
conduct of this RT, the fluctuation will be sustained for one-half (1/2) hour

with the reg-rod disabled and all rods held in a constant position (Part 1,
Step 4C of the Procedure).

brf %ap baf bef bxf g e kg e O O O o UOU0OLUDULUDUUUDDLUDLUoOULv O

During Part 2 of this test (testing at >70% power), fluctuations may be

initiated about 8 times, with a total time in the fluctuation mode of
"4 hours.

oo
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PREFACE

Revisicn A accomplished the following changes: (1) The Cperating
Linits Section was redefined to incorporate limits required Dy the NRC.
(2) The remainder uf the previous limits were redesignated as Cperating
Considerations. (3) The eguation for core resistance was recefined to
better it observed operating data. (4) Addendum I was added to deter-
mine the fluctuation threshold at 28% power.

Revision B accomplished the following changes: (1) The 10% li=zic
on a nuclear channel fluctuation was extended to cover all six channels.
(2) The reguired inssrumentation was increased to have brush recorders
for all twelve steam generator module cutlet tegperatures and all six
muclear channels; the steam generator temperatures will be menitored both
by wide range brush recorders (700°F - 1100°F) and by either narTow Tange
brush recorders (100°F range, zero suppressed) or digital display of fluc-
tuation magnitudes from the steam generator data accuisition system.
(3) The limit on module zain steam tegperature at which testing is sus-
pended until authorized by PSC managenent is increased from =30°F to
150°F. (4) In Figure 1, the region temperature mismatch margin for region
12 is increased to 1C0°F. (S5) The instruments to be monitored by the trend
secorders are not specified: any four thought T be of most use may te
trended. (6) A two hour waiting period between fluctuation tests is
specified.

Revision C accomplished the following changes: (1) Corrective
action is to be taken to stop the fluctuation if a zodule main stean tea-
perature reaches 1025°F. (2) Editorial changes were made %0 the other
linits on module zain steam temperature. (3) The test tean members respon-
sible for conducting the test are specified. (4) The physical locaticn
of the data systems to be monitored are specified, as are the respective
team members responsible for monitoring them. (5) Figure 2 of Addendux I
has been "cleaned up" and updated to reflect the current actual locations
for thermocouples 3, 4, 5, 7, 19, 23, and 25. (6) In Figure 1, the
region texperature missatch margin on regions 17, 18, 26, and 27 have
been increased. :

Revision D accomplished the following changes: (1) The detailed
test procedure has been rewritten. The number of anticipated fluctuations
and the total tize spent in the fluctuation mode has been reduced. However,
the basic test philosophy and the limits during fluctuations remain un-
changed. (2) RT-302 (Threshold Testing >70% Power) has been incorperated
as Part 2 of this RT. (3) The objectives of the test have been modified
to reflect testing during cycle 2 (for comparison with cycle 1) with the
ecphasis on gathering data to aid in predicting conditions for stable
operation., (4) Addendum I of RT-500 Revision C has not been repeated
here because it was successfully completed‘®during cycle 1 testing. (3)
A definizion of a fluctuation hzs been included. (6) There have been
nume-ous editorial changes (changes are denoted by a D ia the zmargin).
Revision E incorperates cccments Sro= PSC to celete the cetalled crifice
adiusctz=ent procedure, update Data Sheet 1 to include all lizits and cther

zizcr ccc—ents as noted ia the left margia,

Revision F incorporates coz=seants froz NRC as noted.
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INTRCOUCTION

The collection of data frem all cycle 1 core fluctuations indicates
a distincet influence of core 4P on the threshold for fluctuations. However,
the cycle 1 data shows a lot of Scatier and fresh fuel fas teen loaded
into six regions of the core; therefore, fluctuation threshold testing ac
the beginning of cycle 2 is necessary.
© T This RT will deternine the fluctuation threshold as'a funcsion of = — - -—
core pressure drop for Cycle 2 (with a3 Procedure aimed az: ainimizing
the amount of SCatier in the data). The FM Data System now includes
24 traversable thermoccuples, PCRV displacement probes and aagnetometers
for attempting to monitor core barrel moticn, and two instrumented control
and orificing assemblies having in-core instmment Packages. These dara
will be collecsed dusing fluctuations =a aid in pPredicting conditions for
stable operation and in understanding the fluctuation phencmenon. o
The expecsted Zetheds for triggering a flucsuation will be a 3% load i
increase a: 3% Per minute and a Fulse change in circulater sreed sufficient ‘
Lo produce 3% increase in flow. lhen a fluctuation develcps, the steps
Preceding and Tesulting in th fluctuation will he Tereated to demonstrate
Tepeatability and oo preovide a Teasonably accurate deternination of the
_threshold Power,

—— - —— —— — —

The test scope includes the determination of the'fluctuation"
threshold for as least three values of core flow resistance,

Testing will be conducted by the coordinated efforss of a4 test tean
consisting of, but not limited to, the follcwing nexlters:

- PSC Shifs Supervisor

PSC Reactor Cperator(s) . ) .
Test Coordinator A

Core Performance Engineer

Data Systeas Engineer

The NRC wil1 be Provided, within one week, with a Summary of test Tesults for
hese resulrs

each power level, Included with ¢
the procedure as ar

es
OPERATING CONSIDERATIONS

Uy B e
.

In addition to the norz=al plant cpeTating procedures and limitazions,
the following should be observed:

1. The HRY and Mg temperature imbalance between each SG module and ~~
Ne average for she loop should not exceed 30°F (in steady state) or
the linics given in SOP 12.04 whichever are more Testrictive, In
addition, the maximum individual nodule MS steady sctate texpers-
ture should be lizmited to 995°F. The purpose of the 995°F limje

is %o provide Tarzin on MS temperature when fluctuatiens occur.

.

2. Steady staze module helium inlet :o
*45°F about the mean Or the limits giy
are mere restrictive.

pe
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1000°F 4is to allow margin for the temperature swings
occur when fluctuations develop.
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A tezperature fluctuation of module main steam tezperature
about its mean of +30°F (60°F total amplitude) is cause to
take izmediate corrective action by reducing power to stop
the fluctuations,

A uni-directional module main steam temperature change of 60°F
(excluding the average component of intentional steam temperature-
changes) is cause to take immediate corrective action by reducing
power to stop the fluctuatioms.

A module main steam texperature of 1025°F is cause to take izmedi-
atf corrective action by reducing power to stop the fluctuation.

A prizmary coolant activity increase greater than a factor of 25%
but less than a factor of 5 over the prior equilibrium value for
that power level is cause to take immediate corrective actionm by
reducing power to stop the fluctuationms.

A limit of +10% of full power range cn any nuclear chacnel will be
zaintained.,

The helium purification system will be in service during all testing.,

An increase in primary coolant activity levels greater than a factor of
five (5) over prior equilibrium values for that power level during any
fluctuation test will be cause for terminating the testing and proceeding
with an orderly plant shutdown.

Corrective Action

1.

3.

If any of the established limits or conditions outlined in items 2
through 4 above are exceeded during a fluctuation test, the test will
be terminated, and further plant testing in the fluctuating mode will
be suspended until specifically authorized by PSC managenent.

If any of the following conditions are exceeded, izmmediate action will
be taken to terminate the fluctuation test and further testing in
fluctuation mode will be suspended until authorization to proceed

is obtained from the Commission:
a) Technical Specification limits are exceeded

b) An increase in primary coolant activity levels greater than’
a factor of five (5) over prior equilibrium values for that

power level.

-

c) A tgmperature change of module main steam texmperature of
150°F relative to the initial steady state temperature and
exclusive of temperature change due to load changes

d) A module main steam temperature which exceeds 1075°7,

1f iradvertent fluctuations are observed (see page 6 for the definition
of a fluctuation) in normal operation, corrective acticm will be taken
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to terminate the fluctuation, and PSC managexent authorization will
be required prior to returning to a power level that would approcach
that level that the inadvertent fluctuations were observed.

«"xf ) v

INSTRUMENTATICN/DATA SYSTEMS

Through the duration of this test, the following data systems shall

D be cperating and persomnel should be present for monitering:

c 1. Z2rush recorders (located in the auxiliary centrol room) with all

D steam generator mocule main stean outlet temperatures and nuclear

Cc channels. A data system engineer will be present to monitor the
recorders. Both wide range brush recorders (700°F - 1100°F) and
either narrow range brush recorders (100°F, zero suppressed) or
digital display by the steam generator data acgquisition system will te

D available to monitor the steam generator medule main steam outlet
temperatures.

c 2. Data logger (located in the centrol room). The core perZormance
engineer will be present to monitor the core temperature limiting
conditions for operation.

C 3. The prizary coolant activity monitor (loczted in the control room).

D 4, FM data acguisition system.

1f any of the above systems becomes incperable, testing shall be

halted until the system is reinstated. If fluctuations are enccuntered

when any of these systems is incperable, core power shduld be reduced

until the fluctuations cease.

S During power increases OT pulsed circulater speed changes and foT a .
__D___period of 2 hours (power increase) or 1 hour (circulator speed pulse) _
D following either of these system changes, the following data s¥ste™

and data taking frequencies are desired: Jap————

1. Data iogger on a fast sample rate (15 seconds or less)

2. Steam generator Fox II ccmputer on 2 fast sample rate (75 seccnds)

3. Model verification computer

4. FM data acguisition systea

D §. Brush recorders

At periods during the test when the initial conditions for a fluc-
tuation test are being established (orifice adjustments, flow/power changes),
the following data systems and data taking freguencies are desired. Fo
1. Data logger on a sazple Trate of 2 minutes or Zfaster

- e

2. team generator Fox II cozputer on a sazple rate of 15 seconds oF

faster
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Model verification computer
FM data acguisition systea

Brush recorders

The tTaversable therzocouples are to be positicned per RT-524.

"PART 1: TESTING AT <70% POWER

Initial Conditions

F 1. Plant at approximately 40X power.

L p— - - ———— e e o — ———

2. The orifices are to be adjusted such that the regicn exit tempera-
tures and steaz generator inlet temperatures are Teasonably balanced
per uormal procedures and per the Cperating Consideraticns section
of this RT.

oo

Procedure

i. The objective of this test is to develop a core pressure drop vs
core flow rate (or power) stability threshold line. Thus it is
desired to initiate fluctuations at three or more values of core
flow rate. This will be done by orificing the core to different
flow resistances. Depending on the core rflow rate at which fluc-
tuations are initiated in the first test, higher or lower values
of core resistance may be selected. To generate a reascnably good - e
stability threshold line it is desired to initiate fluctuations a:
a lowest power level of about 40% to 50% and at abou: every 10%
increase in power thersafter,

voooow

NCTES: 1. Each time fluctuations are initiated, Datz Sheet 1 =ust
be completed.

2. The most effective means of halting fluctuations is by

power reduction. Experience has shown that to halt a
fluctuation thé power may have to be reduced by 5% o 10%
below the power level which procduced the flucsuatien.

3. Wait at least 1/2 hour to reach thermal ecuilibriwm
prior to performing any fluctuation test, wait 2 hours
after attempting to initiate a fluctuation by a lcad
increase before continuing, wait 1 hour afser titempting
to initiate a fluctuaticn by a pulse change in circulater
speed before cocntinuing.

OO oo
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for the first test configuraticn, adjust tle core crifices in a series

£ steps using the procedute supplied by the tast ccordinator as a cuide

+o obtain an averace core prassure drop of 2.3 2si. Core resistance corres-
ponding ta this ccre pressure drcp and core Tiow rata may te calculated byv:

A &P Measured -
Resistance = 2.0 - 10%F Flow--35 * (1

where AP measured is the measuTed COT® prassure dzep in psi (itez 71
in DF 76) .

Pressure is the cizculator inles helium pressuse o
g in DF 76) - )

Flow is the total circulater flow in 1ba/hr (itez 72 in DF 76)

T is the circulator inlet tegperatiTe in degr-ees Fahrenheit
(i0erage of items 1 and 2 in OF 76)

Verify that the regicn ocutlet gas temperatizes have adecuzte margin
from LCOD 4.1.7 per Figuve 1 and that the 5/G mecdule temgeratures aTe
within the Cperating Lizits Secticn of this RT befcre preceeding.

Begin a series of power Tises by increasing turbine lcad 2t 3% per
the

minute in incremental load changes of 3% (7S Mwe). Continue
incremental load increases until fluctuaticns cevelop cr a zlant
1imit is reached. Pricr to each incremental lcad incTease, adjust
orifices as necessary to balance regicn cutlet zas temperatuTres and
module inlet gas temperatures. In addition, adjust the reg-rod

position according to normal operations practice.

Whea fluctuations develep, there aTe three tasic sets ¢ daza to obtain:

A. It is desirable to obtain FM data during the onset of all fluc-

tuaticns.

_B. For one fluctuation with each core flow resistance, chtain M
data for one hour during the flye-uations. The cperating lizits
s:;:ggvgg_ggis-KI_=us§_bg_g¢bgred_gg during the cne-hour period.

- - .oy

C. For one of the fluctuations described in Step 4B, it is desirable
to obtain PM data for an additional 1/2 hour, with the reg-rod
disabled and all rods held in a constant position. Attachment >
defines the procedure for disabling the reg-rod. The operating

limits stated in this RT must be adhered to during fluctuatious.

The Core Performance Engineer will coordinate which particular fluctu-
ations will be monitored per items B and C above,

- - - - ———
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5. Tor each fluctuation encountered, repeat the step prececing the fluc-
tuation and, if fluctuations are not encountered, that step which
caused the fluctuation. For example, if fluctuatioms are encountered
during a power rise from 350% to 53% power, return to 47% power and
repeat the 47% to 50% power rise. If no fluctuations occur, then
repeat the 50% to 53% power rise.

B we» . PRSP V- = _x

6. When a fluctuation threshcld has been defined per steps 2 - 4, retum

to the highest power levei for which a fluctuation was not initiated

(47% in the above exazple). Perform Part II of RT-499, the circulater
speed pulse test, where the prizary coolant flow is increased by

=3%, heid at the higher value for a short duration (~10 seconds) and
returned to its initial level. If fluctuations are not initiated, °
increase power by 3% at 1/2%/minute and repeat Part II of RT-499, the
circulator speed pulse test. Continue until flucsuations are enccuntered
or until a power level 9% above the maxizum from step 4 is achieved
(until 62% in the above example).

-
e e e i S Y i i S————— SS————— A " AR SIS ENESETN e . ~
¢

7. Repeat the circulator speed pulse test (Part II of RT-499) for the
step preceding the fluctuation and, if fluctuations are not
encountered, that step which czused the fluctuatiom,

8. The next test power level depends on the power level at which fluctu-
ations were encountered in Step 5 above. The objective is to initiate
fluctuations at power levels approximately 10X apart; that is, at
about 40%, 50%, 60% and 702 power. For the selected new pocwer level
the next value of core resistance can be calculated from the conditions
which initiated the preceding fluctuation as follows:

z
. (Fow)
- OLD \ Fyew
where ROLD is the resistance from the preceding test
F__ is the core flow rate from the preceding test (step 3)

oLD

F.cw is the flow rate corresponding to the power level where
t§§ next fluctuation 4g desired.

9. The starting point for the next test is with the core orificed to achieve the
new core resistance, Rygy, per the eguaticn given in step 2, and with a core
pressure drop 10% - 20% below that at which the preceding fluctuation was ini-
tiated. In getting to the new starting peint, it is desired to keep the core
pressure drop at or below the value at which the fluctuation test will be
started to prevent inadvertent fluctuations. To do this it is suggested that:

~ £ - - -t T,
A, If Rezw > Ropp» Tecuce flow before closing crifices.

! JTE Rus © R onen orifices before increasing flow
B IR.\;H oLp* °F orifices c g
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Initial Conditions

3. Plant at approximately 70% power.

are to be adjusted such that the region exit tewperatuTes

erator inlet temperatures are reasonably balanced
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2. The most effective means of halting 2 £luyctuation is by
power reducticn. Experience has shown that to halt 3
fluctuation the pOwer may have to De -educed to 5% to 10%

below the poweT level which procuced che fluctuation.

3, Each tine a £luctuation is initiated, Data Sheet 1 oust
be completed.

4. Wait at least 1/2 hour to reach thermal equilibriua
prior to performing any fluctuation tasT, wait 2 hours
af+er attempting O initiate a fluczuation by 2 load
increase before continuing, wait 1 hour afteT attempting
to initiate 3 fluctuaticn by 2 pulse change in circulator
speed befors continuing.

fFor the first test configuration, adjust the core orifices in 2 series ;
of steps using the procedure supplied by the test coordinator as a gu1de
+o optain an averace core pressure drop at least 10% below the thresnold
AP determined in part 1 for 70% power. The core resistance carresponding
+g this core pressure drop and core £low rate may be calculated by the
equation given in Part 1 grocedure step 2.

1f the coTe orifices are opened as much as ;ossible, the =ain stead t23=
perature 2ay be reduced tO 40°F below the reheat tesperature setpoint,

core ccntrol rods may te partially inserzed (%0 £latzen the power disci-
bution and thereby perzit syrther opening of orifices), ©oT attemperation
flow may be increased within the limits of SoPs and Technical Specificaticns
to furtheT reduce the core pressure dTOP.  _ . . —mommmr = o TC e
Verify that the region outlet gas temperatures have acdecuate margin

from LCO 4.1.7 peT Figure 1 and +hat the S/G module temperatures are

within the Cperating Linits Section of this RT before proceeding to

the next orifice changes. L

Increase power by ~3% (9 Mwe) at 1/2% peT minute. If £luctuations
do develop, go to STEP §. 1£ fluctuations are not jnitiated, decrease
power by -3% to achieve jnitial conditions once again.

perform Part Il of RT-499, the circulator speed pulse test, where the
primary coclant flow is increased by -3%, held at the higher yvalue for

a short duration (710 seconds) and rTetu-med to its jnitial level. 1£
fluctuations develop, g0 tO STEP 6.

1€ fluctuations are not initiated by step 4, incTease power by 3% at

3% per minute. 1£ fluctuations develop, g0 to steP 6. 1£ fluctuations
do not develop, repeat sieps 5 through 5 starting at the new power level
(3% above the preceding poweT level). Continue with successively higher
power levels until flucctuations do develop OT entil 100% power oT 3

plant limit is encountersd.

when fluctuations develop, there are two basic sets of data to obtain:

A. It is desirable tO obtain FM data during the omnset of all fluctuations.
g, For one Fluctuation with each core £low resistance, obtain ™

data for one houT during the £luczuations. The cperating limits
stated in this RT zust be achered 0 during the one-houT period.

Rt
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ATTACHMENT 1

REG-ROD INFLUENCE TEST

The purpose of this test is to determine if taking the reg-rod out

of auto will reduce the amplitude of the fluctuations and to cbtain data
f-om the out-of-core and in-core nuclear channels which are responding to
she influence of the fluctuation phenomenon alcne, without the complicating
effect of reg rod moticn influencing the signals. The procedure is as
follows:

1.

Afzer a fluctuaticn has developed, monitor the amplitude of the
module MS temperature fluctuation to verify that the Cperating limits
of this RT are met. Previous experience with fluctuations indicates
that the amplitude may be reduced by slowly reducing power and thus
allow a longer time in fluctuations.

Disable the ability of the flux controller to move the reg-rod by
placing the reheat temperature. controller in manual and then rotating
the regulating rod selector switch (HS-1218) to the CFF pesition.

This permits the automatic flux control to initiate a rod runback if
needed as a result of any transient during this test. I£ necessary,
manually position the reg-rod to the average position that existed
prior to disabling the automatic control fsature. This step is
desirable in order to maintain a constant value for total reactor power
and average core temperature.

CAUTION: If a runback occurs, the reheat temperature controller should
be nulled out anc returned to automatic ang E5-1218 returned
to the #]1 position as soon as oossible.

Wait a period of approxizately 30 minutes to determine the effecs

on fluctuations. Control rocm trend recorcers and brush recorders

are to be used for this purpose. Return the reg-rod to auto by return-
ing HS-1218 to the #1 positicn, null out reheat temperature centroller,
and return it to automatic.
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omplete this data sheet if fluctuations were encountered. This data sheest
is to certify that test limits were not exceeded,

A. 1If any of the following T1imits are exceeded, testing must
Be stopoed until Turther authorized Cy PSe Management.

Limit
| ere OPERATING CONSIDERATIONS 1,253 met? YES__/NO___ | N/A |
2. Time/Date fluctuation started | N/A
3. Power Level at start of fluctuation NA
Time/Daie power reduced 1 hour
Time/Date fluctuation stopped N/A
6. Power Level when fluctuation stopped N/A
7. Maximum fluctuation on Nuclear Channel # N/A
Peak Magnitude Ny :}82 :7ég§)
8. Maximum fluctuation of Loop I MS Temp Module # N/A
Fluctuation Magnituce 60°F P-P
Hottest Module # °F | 1025°F -
9. Maximum Fluctuation of Loop II MS Temp Module # N/A
Fluctuation Magnitude 60°F P-P
Hottest Module # °F | 1025°F
10. Equilibrium Value of Primary Coolant Activity for
N/A

power level of test
11. Maximum Value of Primary Coolant Activity During

test

25% increase

12. Were Data Systems in service? YES____/NO %:g%};;‘ for
Was a purification train in service? YES__/NO Required for
13 P /N0 Testing
8. Fer anv of the followina, testinc must be stooved and .

reported to the NRC:

1. Any Technical Specification exceeded? YES / NO

2. Any MS Temperature Fluctuation > 150°7 YES / NO

3. Primary Coclant Activity >5 times normal? YES / NO
This requires an immediate orderly shutdown.

Signature/Date

TEST CCCRDINATOR

Signature/Cate
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