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The purpose of this test was:

1. To determine the drop time of each full léngfhf
trol rod under four plant conditioné:1 cold, no £:

cold, full flow; hot, no flow; hot, full flow°

2. To determine ten additional drop tlmes for the rod

PR

having the fastest drop time and the rod hav1ng the':.

slowest drop time.

3. To measure withdrawal speed at maximum stepplng rate

and compare to speed specified in the operatlng manual; £{ 

at hot full flow conditions.

All control rod drop times to the dashpot were less than
the 1.8 second maximum permitted by the Technical Specifications
for full flow and operating temperature conditions. Drop timésA
for all other test flow and temperature conditions_were also |
less than the 1.8 second maximum. A final compilation ofrthé‘

drop times is as follows:

‘Time in Seconds Time in Seconds

RC System Initiation of Event Initiation of Event
Parameters to Dashpot Entry to Bottom of Dashpot

cold, No Flow 1.09 min., 1.18 max. = 2.35 min., 2.52 max.

Cold, Full Flow 1.35 min., 1.45 max. 2.94 min., 3,32‘max. ‘

Hot, No Flow 1.02 min., 1.07 max. = 1.92 min., 2.05 maxi o
Hot, Full Flow 1.02 mih., 1.29 mag;. 3.17 min., 2.45 max. "




ing results:

Control Rod
Avg. Drop Time*
Max. Drop Time*

Min. Drop Time*

* Time in

dashpot.

ping rate was measured and found to be not in excess of the'speéd ‘f‘df

specified in the operating manual.




reactor coolant RTD's during hot functlonal test1ng.~ Spec1

fically the objectives of the test were:

1. Verification of expected resistance Gefsus ﬁembéif
ature characteristics of RTD's.

. Verification of expected millivolt versus tempera—“?~

[\

ture characteristics for thermocouples.

3. Determination of isothermal corrections for indi-

vidual thermocouples.

The test was conducted by disconnecting the RTD'snfrom
their normal readout terminals and connecting them to‘ﬁulti-
position low contact resistance switches. A calibrated pré--
cision decade box was connected to a multiposition switch to
providing a reference for checking any drift in the reédout
instrumentation during each temperature run. The output of

the multiposition switches was connected to a calibrated ohms

converter/DVM or resistance bridge. At discrete temperature

intervals between 250°F and the 547°F hot zero power'éobLant ) 3:~ b

temperature, the RTD resistances were measured and récofdédf-i» ‘éfﬂ§tﬁ'
when the Reactor Coolant System reached thermal equilibrium.
During the RTD measurements, in-core thermocouple :eadoﬁtSV

were obtained and recorded.




ST

6o

considered to be the true temperature fbrmeachfruﬁ{

B

reading differing from the average by more’ﬁhaniﬁPFL¢;;7-§

the true temperature and the individual RTD averaéé;témpékéJ

tures and the difference recorded as the RTD‘installedfcoﬁ

rection. The installed corrections were then utilized‘asiT,

appropriate for calibration of the downstream proCeésfinsﬁrﬁ;

mentation.

A comparison was made between individual in—core'thermo—u;
couples and the average RTD temperature and a set of cofreétioh:g
factors determined. These correction factérs were.appliédﬂto' -
the Honeywell direct reading thermocouple monitor readoufs and ;:;;{

the P-250 process computer. o e a;;f
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IPP-SU~-5.10.1

Introduction

April 1, 1974 and verified the abilitj of tHé?aﬁt§ﬁati

ture within 1.5°F of the programmed referénce ﬁempera—?i
ture during steady-state operation and within acceptable
limits during load changes. Also, the ablllty of the-
automatic control system to respond to step changes 1ﬁw

the average coolant temperature was verified. -

Ramp Changes in Load

With the reactor initially‘at equilibrium éonditions af.
50% rated power, the power was increased to 75% with the
reactor in automatic control. As the load on the genéra—
tor was increased at the rate of approximately .5% per
minute, the controlling bank (Bank D) moved automatically
and continuously from 127 steps to 167 steps withdrawn.
Plant parameters including pressurizer level control,
pressurizer pressure, steam generator level were C6n—
tinuously monitored, and these systems were found to
perform satisfactorily with changes in plant lQadi Aléo
during automatic control, aﬁ adegquate margin to trip i‘
existed for the overtémperature AT trip aﬁd»the OVgrf;
power AT trip. The test was rééeated satisfadtdrily'

for a power descension from 75% to 50% power.
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iv.

ation, Tavg was increased to apprOXimately 6°F aboveﬁT

by control bank withdrawal. When sw1tched to automatic,_
the system responded very well reaching Within 1. 5°F ofﬁ
the T,..f¢ value in approximately 2 minutes. No oscillatign:
in the amplitude of the Tayg Signal was observed.f'Tﬁélgizg‘w
pressurizer pressure response was found to be acceptanlé\;':

in maintaining the pressure at its setpoint value of

2235 psig. The pressurizer level was found to be within;_y“.

a few percent absolute of the setpoint value during the 5:9G5~F

transient.

The transient test was repeated for a decrease in Tavg

relative to T,of. In this case, Tavg stabilized
within 1.5°F of the T, .. ¢ signal in 2 minutes and 5

seconds.

Conclusions

The excellent performance of the automatic control sys-
tem precluded making any setpoint changes to improve

plant performance.

Therefore, the performance of the automatic reactor

coolant system in maintaining T, within steady-state f,:k'“

vg

limits was verified. o e e




The purpose of the Load Swing Tests was to‘VerifiQﬁhev
plant transient response, including automatic control §; ;
performance, when a 10% step load change was introducedié.

i

turbine generator.

Step load changes of 10% were initiated from steady Statelconv
ditions at approximately 50%, 75% and 100% of rated licensed. .7~

power. Various plant parameters were recorded duringvtheArevﬁ_'

sultant transient to determine system response. In addition, -i'::i‘-
minimum and maximum values were noted for comparisonfwithktestf’ﬁi

acceptance criteria.

As a result of an examination of the data recorded and thg'viSifinw
corder traces obtainea, it was concluded that the various minima”  ‘;f;f
and maxima requirements were not exceeded as well as all accept-
ance criteria were met. It was, therefore, concluded that theA

test was satisfactory.




.power only and per approved test procedure dld not apply to the

plant trip test conducted at 359 power. An evaluatlon of the

1. To Verlfy the ablllty of the prlmary and secondary
| plant to sustaln a trip from 35° and 100% pouer and _
to bring the plant to stable condltlons follow1ng '
the transient. — E :
2. To determlne the overall'response‘tlme of the reactorﬂ

coolant hot leg re31stance temperature detectors.A

mine possible changes in control systeijetpointS¢1n

order to improve transient response based on actual:’

plant operation.

Both plant. trlps ‘were initiated by manually trlpplng the

turbine. Several variables, as spe01f1ed in the test procedure,:pifai»

were recorded on high speed test recorders during the tran31ent.*“°

In addition, pertlnent plant parameters from normal plant 1n—'

strumentatlon were recorded before and after the tran51ent w1th

maximum and minimum values noted during the tran51ent._T'w

Acceptance crlterla used to determlne successful test com—

- .

pletlon was applled to the data from the plant trlp at 100%

,‘ -




six acceptance criteria were met.” The pressurlzer and steam

generator safety valves did not lift.‘ Safety 1njectlon was

not 1n1t1ated._ The overall RTD response tlme was 4 .8 seconds

i

(versus an upper limit for acceptance of 7 3 seconds)

nuclear flux dropped to the 15% level 1n l 17 seconds’('ersus

e

‘an upper limit of 2.0 seconds) and flnally, ‘the full length‘
rods did release and drop. »
Thus on the basis of the above, it wasvconcluded that the

test was satisfactory.




ferentlals between reactor coolant system, surge 11ne,‘

Ty

required rate. The effectiveness of these Valves was. demon—

stratedbby the test.



Flow Coastdown Measurement

The purpose of this test was
reactor coolant flow rate changes subsequent to to varlous reac
tor coolant pump stops and starts‘and to measure varlous delay

times associated with the loss of flow acc1dent.. The test was

performed by recording the following. parameters on a hlgh sp d
strip chart recorder as various reactor coolant'pump(s) are
tripped: : ‘ v’ |
1. 'Elbow tap differential pressure fromveacnvof‘tne fourj
reactor coolant pumps. B . LA

2. Position (on/off) of each reactor coolant pump ﬁég@?;f

breaker.

3. Output of low flow trip relays for all four loopsif‘

4. Rod position indication for at least oneNOf the”

‘withdrawn control rods. ’ , T ”-ifft "ihl A

The test wasﬁconducted with the reactor coolant System atf7' -
hot shutdown conditions with all RCC assemblles fully 1nserted
—except as modlfled in the procedure. Elbow dlfferentlal pres—'

‘sure readings were reduced to coolant flow values (fractlon of_gffjta{;g

initial dlfferentlal pressure value as full loop flow) -~Theseff

fractlonal flow values for one out of  four and four out of four

flow coastdown were. then plotted agalnst calculated curves

.

..using -the-Phoenix Computer code and design system parameters.

The measured -curves (See Figures 1 thru 3) were 1n close agree—";”

-ment ‘with the calcilated curves., Tt was noted there;was'a{




rotor loss of flow case. Calculatlons for the 1nstantanedus

seizure of one out of four pumps show a minimum DNB ratlovo
1.353 as shown in Figure 6.6 of th;s report.' Slnce th
measured curve lies above the assumed locked roto; flow coast

down curve, it was considered acceptable.

Figures 4_and 5 show core average'flow for'loSévof'bhé,

~out of three pumps and three out of three pumps respectiyelylg

Measured time delays‘as compared to FSAR values were.asfﬁ

follows:

Measured'
Low flow time delay o - 1.93 sec.
Under voltage trip delay 1 0.274 Séé.
Under freguency trip delay * " 0.450 sec.

* Time set point reached to initiation of rod
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~response during the turbine runback was followed by con—fi

‘of the load cutback is set to be greater than or’ equal

Dynamic Rod Drop Test .

IPP-SU-9.6 . =

Introduction

at a reactor power of approximately 75%. Wlth the reactor

core initiating,arturbine runback. The plant tran51ent

tinuous recording of the following parameters- power range

AT, pressurlzer pressure

channels, trip bistables, Tawg’
and level, steam header pressure, steam generator levels,
steam and feedwater flow, feedwater pump speed and control:

bank poeition,

Test Results and Conclusions _
In the static rod drop test IPP-SU-8.3, RCC E9 was fonnd:‘b
to have the largestmmeasured'rod~worth (149 pcml and'wasvé
therefore chosen as-the rod to be dropped dynamlcallYL |
A powergreduction of 12.7% caused by the highest worth

dropped rod was calculated using an average'(measured)i

power coefficientﬂof ~11.7 pem/3% power. Thus the amount

to 12.7%.

Test data indicated that the rod drop detectlon c1rcu1try

operated as expected and adjustments or setp01nt changes_;Qf-

were not requlred The turblne runback rate was calcul'



ated to be l 32% power per second._ A safety analysls

for the dropped rod tran51ent acc1dent so that the l 32%
measured value 1is conservatlve even w1th an allowahce
being made for instrumentation inaccurac1es.' mhe turblne
cutback time was initially set for 12 5.seconds so that
a 16.5% réduction in power was achieved. ThlS load cut—«?i
back during the runback was greater than the power reddc-x
tion caused by the highest worth dropped rod - (RCC E9)

However, since a conservative load reductlon of 309 was

de51red the cutback time was 1ncreased to 23 seconds. o

The automatic response of'the primary andwsecondary plahti
parameters were found to be satisfactory. Durihg.the ruh;.
back, the expected reduction in feedwater flow and steam |
-flow (of approximately .4 x 106 1bs/hr) took place. .At
no.time“did AT approach (within 2°F) the overtemperatdre o
AT or overpower AT setpoints durihg the transient, indi-

cating that the core was fully protected from DNé.

The operation of the alarms, automatic reactor control sys-
tem, and the blocking of automatic rod withdrawal'all perf'd?f%ﬁ

formed satisfactorily.

Lastly, the ability to retrieve the dropped RCC:manuallYivV

was demonstrated.




The purpose of these tests was (1) to verify thelahllit'»of

the primary and secondary plant and the automatlc reactor.,

"1(

control systems to sustain a 50% step load reductlon from

s

75% and 100% of full power, (2) to evaluate the ihte;action\

between the control systems, and (3) to evaluate the test

-

‘data to determine 1f possible setpoint changes are requlred
in the ‘control systems in order to improve tran51ent responsef
based on actual plant operation. - The ‘acceptance crlterla_

used to determine successful test completion were as follows: .

1. Reactor and turbine did not trip. )

2. Safety injection was not initiated.

3. Pressurizer safety valves did not lift. ‘ '”73-'

4. Steam generator safety &alves did?net lift;v g
5. No manual intervention was required to bring_the}

plant conditions to equilibrium values followings

the transient.

For both of the load reductions described above, the accept—-
ance criteria for successful test completion Were met;v Duré':
ing the perfermance of the 50% load reduction“from lOO%hef:U"
full power, the heater drain tank pumps trlpped automatlcallyyvl

.upon;low tank-level which in turn resulted in an overspeed

trip of No. 21 main-boiler feedwater pump. In order to re-




this particular test with the visicorder traces for certalnv'

-were met and there were no safety criteria appllcable, 1t was

pump control circuit to allow flner control of the speed

signal from the control room.. In addltlon, the speeducon-

troller for each boiler feed pump was callbrated such that
the pump speed was limited to approx1mately 4900 rpm for
the 50 milliamp maximum signal from the controller.- Adjust—

ments were also made to the heater drain tank level controlﬁ*

Instrumentation. Some problems were also encountered durlng
operating parameters; however, since the acceptance criteria'~

judged that these problems did not warrant repeatlng the test.A~




ble of performing programmed load changes. The test was dl,

vided into two parts as follows:

Part I utilized full-length control rods only (part—if .
length rods were fully withdrawn from the core at all
times) and reactor coolant system boron concentratlon

changes to accompllsh the programmed load changes.‘

Part II utilized both full-length and part-length_control'r’
rods and adjustments of the reactor coolant system boron -

concentration to accomplish the programmed load changes.‘

- Both parts of the test were organized to include daily load
cycles resembling, to the best estimate of‘the Companyls
System Operations Department, the anticipated typical load-

”follow schedule for the plant. The tests also included‘ |

demonstrations of high ramp rate change capabllity.

Part I of the test comprlsed four (4) dally load follow cycles
startlng at OOOO hours of day 1, with.the dally load cycle aS'r‘L”

_follows'



1st Day

3 hours of linear power decrease (16 7%/hr) F 2 hoﬁfS{at“

50% power - 3 hours of linear power 1ncrease (16 7%/hr)-

14 hours at full power (FP) - 2 hours of llnear power

decrease (16.7%/hr)
2nd Day

1 hour power decrease at 16.7%/hr - 5 hours atISO%TpoWeru?f‘

3 hours power increase at 16.7%/hr - 13 hours at FP - 2‘¥;~'_

hours of power decrease (16.7%/hr) =~ , "Jl o;jeifhﬁ*”

3rd Day

1 hour power decrease at 16.7%/hr - 5 hours at 50% power -
3 hours power increase at 16.7%/hr - 13.5 hours at FP -

1 hour power decrease at 50%/hr - 0.5 hr at 50% power
4th Day

7 hours at 50% power - 1 hour power- increase at 50%/hr -

Fp (until-end-of Part I)

Based on analysis of data collected during the test, 1t was con— *

cluded that the boration and dilution systems were capable of

handling the above load swings. 1In addition, it was demonstrated

-that-the‘flux‘differenoé] AT, could be maintained well Within the-’”

‘target -band at all times and that all core Varlables (boron confh

*'Cfntratlon, rod POSlthD, etc ) agreed well w1th predlctlons. -
The core average burntp at the time. of the test. was: approx1mately

”3000 wWD/MTU




starting

follows:

1lst Day

power (55-60%) - power increase at l.3%/mrpt— iG.S:ﬁ

hours at full power (FP).

2nd Day

0.5 hr. at full power - power decrease at l.8%/min’f-6:‘:w

hrs. at approximately 50% power - power increase at . f}fify»

2.0%/min - 16.5 hrs. at full power.
3xrd Day

1 hr. at full power - power decrease at 2.8%/min - 5.75
hrs. at approximately 50% power - power increase at

4.1%/min - full power (up to the end of Part II).

Based on analysis of data collected during the test, it was con- .

cluded that the boration and dilution systems'had ample capacityigl

to handle the load changes throughout the duration of the above:
test and that power changes at rates up to 5%/m1nute could be

' accommodated w1thout exceedlng power dlstrlbutlon llmlts spe01—fh
‘fied in the proposed Technical,Specifications based on ECCS/FAC”

evaluation. It was also demonstrated that the flux dlfference

(AI) could be maintained within the target band at all tlmes..

.Thevcore~average burnup'at the time of the testrwas approx1-{§jfrgdu

“mately 4000 MWD/MTU.




It should be noted that load follow capability:wiil'befréstriéted

during later core life due to capacity limitations Qf‘tbe7¢hémi‘

cal and volume control systems.




Tnitial Turbine Roll (IPP-T.P-4.31.2)

The purpose of this test was to perform an iniﬁial rall df,thég
main turblne generator utilizing the reactor coolant pumps and’

the stored energy in the reactor coolant and secondary water as

a source of steam supply. During the initial roll, the turbine-

was monitored closely for any signs of rubbing-or otheriunusualaj

conditions. Since the maximum speed attained was 1725 revolu;°"

tions per minute, checks planned to be performed at synchronous o

speed were not accomplished. These checks were completed im-

mediately prior to initial synchronization)

Mo.unusual conditions were observed during the performance of
this test and the results were found acceptable by the Manu-~

facturer and Con Edison.




Turbine Generator Checkout - Hot and Coidivf

(IPP~-T.P.—-4.31)

The purpose of this test was to verify thaf the furbiﬂe;’géﬂéfaf
tor, exciter, controls and associated equipment and componeﬁts ;
were installed and checked out .according to the Manﬁfécturéf'éf;
specifications prior to initial operation. The turbine genera-"
tor checkouts were successfully accompiished unaer'fhe.ai;ectibﬂfl
of an on site Manufacturer's Representative.u‘béta‘was céileqféd; _

on special check out forms provided by thewManufacturer.- A copyf*ﬁ,z_

of all completed forms was submitted to Con Edison for review

and record purposes.




There was no formal test of the turbine generator_undeyllowii.

power conditions. Various equipment checks were made bythe
Manufacturer. These included verification of turbine QVéfft
speed protection set points. Minor problems were encouhtgredéié
and corrected during the testing and performanEerf the uniti

was found to be within the manufacturer's limitations;f‘




pe

Main Turbine Steam Stop Valve Test = °

(IPP-T.P.-4.28.2)

' The purpose of this test was to verify that the turbine génera'
tor control valves and stop valves could be checked for}freedomé
of movement with the Unit under load. The test was conducted -

at approximately 310 MWe gross and consisted of slowly closing

the control valve on one side of the Unit by means of the valve_fQ”

test control switch. At the same time the control valve was
being closed, the governor was ran in the open direction ta-
open the other control valves so as to maintain thé load con--
stant. The correspondiﬁg stop valve was observed to ciose
when the contfol valve closed position limit switches ener-
gized the stop valve test solenoid valve. The same testipg
sequence was utilized for the remaining three sets of control. .
and stop valves. All fouf sets of control and stop.vélvesi
were found to operate correctly when -tested in the abové

manner.




Plant Reliability Demonstration and Heat

Rate Determination Test (IPP—SU-lO.lX»anx"'

The purpose of this test was (1) to demonstrate that the .

plant will achieve a sustained net plant output (turbine‘load ey

less essential station auxiliaries) of 872,890 KW, (2) ﬁoii"vi:a

R

verify that when the plant is-opérating'at the net‘plant_o@t7r

put of 872,890 KW that the net plant heat rate -does not exdéedi,gfg*ﬁ;A
10,790 BTU/KW-Er. and (3) to provide the basis for plant‘aécep;ﬂ

tance by maintaining a net plant output of 872,890 KW for 100

continuous hours.

All three of the above dbjectives were successfully accom- .

~plished during a test which started on June 26, 1974 and waé

completed on June 30, 1974. Calculations showed the plant net
heat rate to be no more than 10,724 BTU/KW-Hr. The plant”{

achieved a sustained net plant output of approximately.865,00b
KW for the entire test pericd of 100 hours except for a slight
reduction in output for two days when No. 23 circulating water
pump was out of service for envirdnméntal considerations. This

s . +0
. output was well within the design net output of 872,890 KW _yg%




The_pﬁrpose of this test was to obtain a reféréhééfb@iﬁﬂ
of turbine overspeed for comparison with calculétéé ieveié;
and to determine the need for further overspeed prbteétléﬁipyét,
would satisfy the design and code limitations set for £he4ﬁ#it“
A trip test was performed on September 7, 1973 from apprdxiffi {,
mately 50% of licensed_full power. An analysis of the datafﬁ}?“ﬁ
from this test indicated very good agreement With the manufaCE 7‘

turer's turbine overspeed response curve. The measured over— “-ocie T

speed was 11.3%. When normalized to ﬁhe design back pressure'_,;.c¢ E
of 1.5 inches of mercury, the corrected overspeed was 12.0%.”

This value was in very good agreement with the predicted over-

speed of 12.2%.

Although the test procedure required a -generator load trip

test from 100% of licensed full power, an analysis of data from

_several generator trips at or near full power indicated that the

measured overspeed for all of these trips was very close to the
predicted overspeed. In all cases, they were below the predictéd
values. On the basis of this analysis, it was concluded that the

overspeed performance of the unit had been demonstrated thus. =

satisfying the intent of the test and precluded the need for a

formal generator load trip from 100% of full power. Documentation o

-of this position was contained in a letter dated July 2, 1975 .

from Mr.: William“J. Cahill, Vice President, to Mr. Eldon J.

Brunner, USNRC Region 1 Reactor Operations Brang@;--




Plant Shutdown from Outside the Control Room' - .;

(Special Instruction S$-15)

The purpose of this test was to demopstréte'thgtlfhéjpia;tfi:
can be safely sﬁutdown and controlled from ouﬁside thé.coqﬁfgii;f
room in accordance with Emergency Procedure E-5 (Control Rb;ﬁff
Inaccessibility). The results of the test demonstféﬁed ;haégi“‘

controls and information available in the local control sta-

tions were functioning properly and are sufficient to‘pefmit

the operators to trip the plant, control heat removal, and
borate in an orderly manner to reach and maintain the reactor = N
in a hot shutdown status should the control room ever become

~uninhabitable.




o B " RCFC Condga'Measuring System Fun!or. Test -~

A | ~ (IPP-SU 4.14.1)

The purpose of this test was to verify the capability of
the condensate measurihg-sYstem to detect a reactor ooolant
system leak of one gallon perlminute per detector. The test .

was conductedlbyvinjeetindfram'steam (simulated leak) within °

the crane wall of the,containment of Elevation 46' ‘and observ-.
ing the effects on’the containment dew point recorder and the "
containment fan cooler/filter condensate flow measuring devices. .

In orderato'provide'aﬁmeaningful indication of‘steam'in—'

jected into the containment, as measured by the house service N
'boiler‘steam'flow:recorders 'the rate of injection was increased .,

to about 5 OOO pounds per hour (about 10 gpm) ‘As steam was

‘

belng 1n3ected contalnment dew p01nt temperatures and conden—

sate pot;weir.Ievéls,were'rédorded‘at fifteen minute intervals. = 1.
dAnfanalysis,of theldataaindieated reasonably»good7agreement be{;ﬁ}
stween’the'rate;ofAleakade‘as‘indicated'by the containment dew

n

‘point‘and cOndensate'collection systems and'thewsimulated'leak. ;
The dew p01nt system 1nd1cated 1eakage was about 8 gpm and that. '¢;f§
1nd1cated by the condensate collectlon system was about 7 6 gpm. .




»

l i

Coolant System (RCS) flowrate. The four reactor coolant«pumpsﬁ:“

ey

installed in the RCS are Model V1102Al1l controlled leakage pumpé}i~.:
manufactured by the Westinghouse Electromotive Division at Chegf;’
wick, Pennsylvania.. Fach is driven by a 6600 volt induction moto# ;

at a nominal speed of 1190 rpm with a power consumptioh at opera—t,

ting condition -of about 4200 KW.

Thebbasic strategy of the test was to measure the pump power
and elbow tap differential pressure in one loop and de—energiziﬂéz.
in succession, the remaining pumps. Because of baék flow in the:"
de-energized loops, flow in the instrumented loop increases aldﬁg
with a corresponding decrease in pump head and required pump power.
Four data points of pump power and relative loop flow wére gener-
ated for each ldop. These data were compared to the predictédﬁ |
performance curves for the pump-impeller combinations in tﬁéjlpbps;
By assuming various fldw rates for the normal (4 pumps in‘bpeyg;
tion) condition and calculating the increased flow for the othéf'
combinations, the four data points were filled to the shape of"
the performance curve. The éssumed_flow which gave the best-fit

was then taken as the best approximation to~the5actual"flow'raféif




