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1.0 INTRODUCTION

)

McGuire Unit One Cy~le 12 includes a feed batch of 68 MKkBW fuel assemblies manufactured by Framat

me

Cogema Fuels (FCF). The feed batch enrichments ae 3.67 w/0). Burnable poison rod assemblies used

in the feed batch were also manutactured by FCF

McGuire Unit One Cycle 12 core | )ading began at 1208 on April 24, 1997 and ended at 1758 on April 2¢
1997. initial criticality for Cycle 12 occurred at 0244 on May 18, 1997. Zero Power Physics Testing was
completed at 0155 on May 19, 1997. The unit reached full power at 2306 or May 31, 1997. Power
Escalation testing, including testing at tull power, was completed by June 9, 1997

Table 1 contains some impontant characteristics of the McGuire 1 Cycle 12 core desigr

TABLE 1
M1C12 CORE DESIGN DATA

M1C11 end or cycle burnup: 361 EFPD

M‘C 12 design '("lg"" 370 £+ 10 f F;‘,L»)

Region Fuel Type Number of Ennchment Loading | Cycles Bumed
‘ Assemblies o U™ MTU*

4

11A \ MkBW

<o IR TR
12A MkBW

e e—

i 13A MkBW

'r,u ————————————————————————— ——
3B : MkBV 3 5¢ ? 10.9488
14A ‘ MkBW : 3 ( 31.0216

— -
T

B ST TRt o s s T o g g

4 | . ‘ ‘ 88.046¢

T —

00 w/o enriched U blanketed fuel assemblies (6 inches top and bottom

Design MTU loadings which were used in al design calculations
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20 PRECRITICAL TESTING
Precritical testing includes
» Core Loading
¢ Preliminary Calibration of Nuclear Instrumentation

Sections 2.1 through 2.2 describe results of precritical testing for McGuire 1 Cycle 1

21 Total Core Reloading

The Cycle 12 core was loaded under the direction of PT/O/A/4150/33 T otal Core Reloading. Plots of Inverse
Count Rate Ratio (ICRR) versus number of fuel assemblies loaded were maintained for each source range
chantel

Core loading commenced at 1208 on April 24, 1987 and concluded at 1758 on April 26, 1997. Core loading
was verified by PT/O/A/4550/03C, Core Verification, which was completed by 2200 Hn April 26, 1997

22 Preliminary NIS Calibration

Periodic test procedure PT/O/A/4600/78 Prestartup NIS Realignment Following Refueling, is performed
before initial criticality for each new fuel cycle. intermediate range reactor tnp and rod stop setpoints are
adjusted using measured power distribution from the previous tuel cycle and predicted power distribution for
the upcoming fuel cycle. Power Range NIS full power currents are similarly adjusted. Intermediate Range
NIS Rod Stop and Raactor Trip setpoints are checked and revised as necessary for initial power ascension
Added conservatism was applied to selpoints 10 account for any uncertainties that may have been introduced
by the T-AVG reduction resulting from replacement of the Steam Generators during the outa

Tabi~ 4 shows the calibration data calculated by PT/0/A/4600/78. Calculations were performed r n February
19, 1597, Calibrations were complete by April 30, 1997

Evaluation of the setpoints at approximately 30% power in accordance with PT/0/A/4150 21, Post Refueling
Controlling Procedure for Criticality, Zero Power Physics, and Power Escalation Testing, indicated these
calculated setpoints were conservative
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TABLE 2
PRELIMINARY NIS CALIBRATION DATA

Intermediate Re ge

Rati | BOC 12 | BOC12

Channel (BOC 12+ | Reactor Trip Rod Stop

Cycle 11) Setpoint Setpoint
UWAMpPS HWAMPS

0.698 | 41.88

e ————————— e a—— — e —

.‘
|
|
4
{ 33.51

0.694 43.29 34 63

Power Range

Ratio Axial Offset | Cycle 11 Full Power BOC 12 Full Power
Channel (BOC 12 + ‘ |

Surrent r Q
Cycle 11) Current, uAmp

Current, tAmps

e e ——————

e e e —

Upper } Lower

25627 |
|
‘
‘
|
|

Upper
187.9

Lower

(A8l

1314

2175

{
|
|
‘; 166.8
|
|

202

|
|
-4
|
I
!
%
|

|
|

S ——
|




3.0 ZERO POWER PHYSICS TESTING

Zero Power Physics Testing (ZPPT) is performed at the begir ) of @ /

ycle and 18 controlled by
PT/O/A/4150/21. Post "(("-'JQ'J!'I" Controlhr 0 Procedure

Escalatior Testing. Test measurements are made below the Point of Nuclear Heat using t! wiput of of

I
) )

for Criticality cero Power Physics, and
Ve

Power Range NIS detector connected 1o a rea tivity computer. Measurements are moared to predicted

data 1o veriy core design. The following tests/measurements are included in the ZPF
1M Approach to Criticality
Measurement of Point of Ad )"t" Heat
*Reactivity Computer checkout
*All Rods Out Critical Boron Concentratior measurement (Boron Endpoint
*All Rods Ou! Isothermal Temperature Coefficient measurement

*Measurement of Reference Bank worth by dilution

*Control Rod Worth Measurement by Rod SWAL

Zero power physics testing for McGuire 1 Cycle 12 began at 0114 on May 18, 1997 commencing with rod
withdrawal tor approach to criticality. ZPPT ended at 0155 on May 19, 1997 following analysis of Rod Swarg
data. Table 3 summarizes results from ZPPT. All ace eptance criteria were met

Sections 3.1 through 3.10 describe ZPPT measurements and results

3.1 1M Approach to Criticality

initial criticality for McGuire 1 Cycle 12 was achieved per PT/0/A/4150/28, Criticality Following a Change ir
wore Nuclear Characteristics. In this procedure, an Estimated Critical Rod Position (ECP) is calculated
based on latest available Reactor Coolant boron concentration. Control rods are withdrawn 50 t 60 steps at
a ime whiie monftoring source range channel response. Inverse Count Rate Ratio (ICRR) is plotted for eact
source range channel. ICRR data is used to project critical rod position. | projected critical rod positior
acceptable, rod withdrawal may continue

r

achieved at

Rod withdrawal for the approach to criticality began at 0114 on May 18, 1997. Crticality was

14 on May 18, 1997 with Control Bank Dat 111 steps withdrawn

Figure 3 shows the ICRR behavior during the
PT/O/A/4150/28 were met

approach to ¢ All acceptance criteria




TABLE 3
SUMMARY OF ZPPT RESULTS

PARAMETER

PREDICTED VALUE OR
MEASURED VALUE

ACCEPTANCE CRITERIA

_—u

|
|

4
(

|

r,.

it

e

e ————————————

-
|

N uclear Heat

’F’F’T Test Ba' \\J

AH\J C mical Ej‘jr:_n'

AH() ITC

_g-.,_,_.,,_‘._.“.____.___ e e
- - |
Reference Bank (Shutdown Bank | T

B) Worth

B —————— .

Ref. Bank in Critical Boron

le‘erwmd‘ Bw on Wuﬂ'

C‘U””‘)“ Bd'“\ D WCHT?\

Control Bank C Worth

Cw“!'o’ Hdnk B Wu-’!"

Control Bank A V\,‘m’

S‘l “'!\‘W" Hrl"k t W "‘Y'

tm.ndown Em'm {\ W:»rr-

»'u(d wWn B'l"n C W »4'

b!wt’inw“ B'l 1k A W wih |
- . p—|

Total Rod Worth

7E

4.75 x 10

amps (
d”l[)\ ‘N41
e — Y ; ———————— e
f 1778 £ 50 p.(.mB

+ ——— ——— ———————— — _.T~_.._._.~;,,———< e N ——
1.24 pcmV°F | 11«:..;»("' F
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N41) ; N/A

——

‘1_‘1(‘>

1803 ppmB

——

+0.31 p("\ F
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s———
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!

| |
e

1683 '\p'nB | 1662 ppmB

e e —

7.55 Lx m ')p’nb

————— 4

614 & 200 pcm

e S

7.75 pcm/ppmB |
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730 = 219 pom
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A._.+ O ——————————————— —————————————————

| e
: 385.1 pcm

e e e

622 = 200 pcm
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{ S84 S
B4 ._()U pL 3

4

% ‘).)U pem

423 2

JL)' L,u m

’()8 ¢ 2( )(‘ pcm

4860 + 486 Uf




FIGURE 1
ICRR vs. CONTROL ROD POSITION DURING APPROACH TO CRITICALITY

CBA ¢
Control Bank Position




3.2 Source Range/Intermediate Range Overlap Data

During the initial approach to criticality, Source Range and Intermediate Range NIS data was obtained t

venly the existence of at least one decade of overial It one decade of overlap did not exisl. intermadiate

range compensation voltage would have been adiusted to provide the overiag
Overlap data for Cycle 12 was obtained per PT/0/A/4150/28, Criticality F ollowing a Change in Core Nuclear

Characteristics, on May 8, 1997. Table 4 contains the wverlap data. The acceptance criterion was met

TABLE 4
SOURCE RANGE/ INTERMEDIATE RANGE OVERLAP DATA

SOURCE RANGE INTERMEDIATE RANGE
B e e u—
cps ‘

N32, cps N35, amps ‘ N36, amps

«t

4
o )
INITIAL DATA 1
NIS Meters

— e —

OAC
m

FINAL DATA

E—

e

NIS Meters 14,000

OAC

33 Point of Nuclear Heat Addition

The Point of Nuclear Heat Addition is measured by trending Reactor Coolant System temperatur

Pressurizer level, flux level, and reactivity while slowly inc reasing reactor power. A slow
rate is initiated by rod withdrawal. An increase in Reactor Co

(L4

constant startug
olant System temperature and/or Pressurizer

ievel accompanied by a change in reactivity and/or rate of flux increase indicates the addition of Nuclear
Haat

For Cycle 12, the Point of Nuclear Heat Additior

was determined per PT/0/A/4150/21, Post Refueling
Controlling Procedure for Criticality, Zero

Power Physics, and Power Escalation Testing, on May 1

) 18, 1997
able 5 summarizes the data obtained

The Zero Power Physics Test Band was set at 10 t amps on Power Range channel N41 (connected
10 reactivity computer). This test band provided mo an a factor of two margin to nuclear heat for zer
power physics testing. Acceptance criterior

(- was satis
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TABLE §
NUCLEAR HEAT DETERMINATION

Reactivity Computer
(N41), amps

Intermediate Range
Channel N35, amps

intermediate Range
Channel N36, amps

RUN #1 35x10° 3x10 2x10

RUN #2 y x 10

— — 8 ——o

i i —

10 10

34 Reactivity Computer Checkout

The reactivity computer checkout was performed per PT/0/A/4150/21, Post Refueling Controlling
Procedure for Criticality, Zero Power Physics, and Power Escalation Testing, to verity that the Power
Hdnge‘ channel connected to the reactivity computer can provide relable reactivity data Reactivity
Insertions of approximately +25 and +40 pcm are made. The resulting Periods are measured and used to
determine the corresponding theoretical reactivities The measured reactivity is compared to the
theoretical reactivity and verified to be within 4.0%

The checkout was performed for Cycle 12 on May 18, 1997. Table 6 lists the results of the reactivity
insertion. The acceptance criterion was met

TABLE 6
REACTIVITY COMPUTER CHECKOUT

Theoretical Reac Measured Reac-
tivity, pcm tivity, pcm

Period, seconds Absolute Error Percent Error,S

pem

186.11 33.37 33.04 0.33 -0.97

223.86 28.42 28.2 0.18

35— — 4
N TR S

35 ARO Boron Endpoint Measurement

This test is performed at the beginning of each cycle to verify that measured and predicted total core
reactivity are consistent. The test is performed near the all rods out (ARD) configuration. Reactor Coolant
System boron samples are obtained while Control Bank D is pulled to the fully withdrawn position. The
reactivity ditference from criticality to the ARO configuration is measured and converted to an equivalent
voron worth using the predicted differential boron worth. The average measured boron concentration is
adjusted accordingly to obtain the ARO critical boron concentration

The Cycle 12 beginning of cycle, hot zero power, all rods out, critical boron concentration was measured
on May 18, 1997 per PT/0/A/4150/10, Boron Endpoint Measurement. The ARO, HZP boron concentratior
was measured 1o be 1803 ppmB. Predicted ARO critical boron concentration was 1778 ppmB. The

acceptance criterion, measured boron within 50 ppmB of predicted, was met




36 ARO Isothermal Temperature Coefticient Measurement

The all rod. out (ARO) Isothermal Temperature Coetficient (ITC) is measured at the beginning of each
cycle to verity consistency with predicted value. In adaition. the Moderator Temperature Coefficient (MTC)
i$ obtained by subtracting the Doppler Temperature Coefficient from the ITC. The MTC is used ¢

compliance with Technical Specification |

ensure

To measure the ITC. state point data 1s obtained prior to cooldown. A Reactor Coolant Systemn cooldowr

IS Iniated, within administrative cooldown limits. When sufficient data (at 4

least 4 °F) is obtained. state
point data is again obtained. A heat
Delta Reactivity divided by the Delta
ITC. The ¢

p 18 performed while again maintaining administrative limits. The

|
-
|

emperature (for each cooldown/heatup) are used to determine the
ooldown/heatup cycle is repeated if additional data is required

The Beginning of Cycle 12 ITC was measured per PT/0/A/4150/12. Isothermal Temperature Coefficient
Measurement, on May 18, 1997. No additional cooldown heatup cycles were required because of good
agreement between initial heatup and cooldown results. Table 7 summarizes the data obtained during the

easurement

Average ITC was determined to be -1.24 pcm/F. Predicted ITC was -1.37 pem™~F. Meusured ITC was

theretfore within acceptance criterion of predicted ITC £ 2 pem/°F

The MTC was determined to be +0.44 pcm/°F. This value was used with procedure PT/0/A/4150/31
Determination of Temporary Rod Withdrawal Limits to Ensure Moderator Temperature Coefiicient Within
Limits of Technical Specifications, to ensure that MTC would remain within Technical Specification limits at
all power levels. No rod withdrawal limits were required

TABLE 7
JTC MEASUREMENT RESULTS

ITC, pcrmv°F

Conldown 5.8 554 6 1.08
Heatug 5.0 554 .6 1.40

Average: -1.24

3.7 Reference Bank Worth Measurement by Dilution

The control rod bank predicted to have the highest worth is de signated the Reference Bank. This RC(

bank 1s measured by ir.erting the bank (with all other r~~ banks fully withdra'wn) in discrete sieps while

slowly diluting the Reactor Coolant System (at rate < 500 pcrmvhr). The reactivity worth
steps of rod insertion are measured using the Reactivity Co iter and summed to

worth ot the Reference Bank

The Beginning of Cycle 12 Reference Bank (Shutdowr 3ank worth was measured on May 18, 1997 per
d y = { SUTE . 37 PE

PT/0/A/4150/11, Control Rod Worth Measurement. F gure 3 shows integral worth of Reference Bank
versus bank positio The Reference Bank was measurec be wo 322 pcm, predicted worth was 881

pon | he acceptance criterior measureg wortr thir

wil
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FIGURE 2
INTEGRAL AND DIFFERENTIAL WORTH OF REFERENCE BANK
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Control Rod Worth Measurement by Rod Swap

T
theé wort! ! al nirol rod banks except the Reterence Bank

withdrawing the Relerenct Bank and/or previously measured

when the bank being measured is fully insented. the Relerence

conditions ther rod banks fully withdrawr The worth of the

the cri it the Reference Bank. The measured worth is

nsisten ! sum of the worths

rediclted
veie 12 rod wo meas
per PT/O/A/4150/11A., Control Rod Wortt

acceplance criana were

The Beginning of ( rement by Rod Swa;

Measurement

Rod Sw 14

me

serted bank is

impared 1

Dank while

N Oions
mned 10 achieve mica
J@lerminead trorn

predgicted wortt
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TABLE 9
CORE POWER DISTRIBUTION RESULTS
30% POWER
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TABLE 10
COReE POWER DISTRIBUTION RESULTS
78% POWER

Plant Data

i e T TP SU— .1

Map 1D m1c12100;

i Mag

f" mug
Control Bank D at

1488 ppmB

) ¢
200

Al
Neps wWa

COMET Relullg_

{

Core Average Axial OHset 83

ntire e Height Quadrant 1
jadrant ¢
jJadrant 3

‘vadrant 4

18ar)

Maximun

'i4r1l1”|\l" f

{nuciear)

Maximum Error between Pred and Meas |

Average Error between Pred. and Meas. f

Maximum Error between § xpected and Measured

{)()1,»‘ 109 ‘“u‘{, NS E

RMS of Errors between § xpected and Measured

Detect r Response




CORE P(

{
f

R

v cmersEe

ate

TABLE 11
JWER DISTRIBUTION RES. LTS
100% POWER

Plant Data

£ T T Rt Ve Wk 4 iR R b £ ey

'
1)

Mai
f May

Burr

1§

I

WwWer Leve

J P

|

1211 ppmB

-

COMET Results

re Avera )@ Axial Ofiset

Ore He ’o 1

{

Quadram

Maximum F

'vﬁul'“\ I b

Maximum Error between Pred. ar

Avera )@ Error between Pred an

Maximum Err

ir between Expected an
Detect

rs between Expected
;\.,.'t. 1

R AR T 3t

Lperatic

f

) F

Quadrant 1

M Ho'l.;n 14
an

e e

0 68F

951!

Juadram ; 1.00413

3 OB74

Quadrant 4 1 00168
nuciear)

(nuciear)

d Meas F
d Meas. |

i Measured

\S€e

j ',QV'N\U.,H' )

nse

r Resp

e TN REEY et 2

Results

e ST ST T SR

-

-]

na '\’1 ArQI

RPS Marair

(" M,f.}"

ance Marain




One-Point Incore/Excore Calibration
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TABLE 12
REACTOR COOLANT DELTA TEMPERATURE DATA

Reactor Power = 99.67%

Loop B







TABLE 13
INCORE/CXCORE CALIBRATION RESULTS

L

Full Power Currents, Microamps

e

N

¢

;.‘yz.‘<' '\A““,.'

Correction (M) Factors

-
N4?2

N43

46

BOC12 Unit Load Steady State Test

in orger 10 venty satisfactory ste ion with Replacement
19815, TT/1/A/9815/00/02E. BOL
approximately 30
parameters was

olate

Steam Generators (NSM MG

Test for NSM MG-19815 WAS performe
8%, 89

|
= 1o )
otaineq

] at

@ plant at steady power level data on the follow

Power

{

Cold Leg Ten

'1_VIQ.‘1.,,.

L B

\‘...v‘.,’ ire
perature
A_n ’;Q:]v'

(Ip" A Y',,;

Leve




ysrformed at
n May 26. 190¢

4 documer! the

Table 14
NC Loop Cold Leg Temperatures

NC | Of A

A

Table 156
NC Loop Hot Leg Temperatures




Table 16
NC Loop Average Temperatures

OSSR T o ST SIOERNET LTS ST Ay S T B WY Y

e i o P —— )

f

Table 17
NC Loop Delta Temperatures

Table 18
Pressurizer Level Data

Power Leve PZR Leve ‘ PZR Leve i PZR Leve

Channel 1 Channe! 2 Channel 3

34 23 ‘ 34 50 | 13.26
- | . 8
48 71 47 B8

Table 19
Turbine Governor Valve Positions
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Table 20
Turbine Impulse Pressure
(PSIG)
m
Power Leve! Ch 1 Ch2
29.37 186,21 185.51
78.24 557 44 560.89
88.92 641.83 643.78
98.21 713.89 713.80
99.79 728.49 72812
Table 21
§/G Narrow Range Level
(%)
m— m

Power Level S/G A S/G B S/G C S/G D
29.37 4542 44 67 47 20 46 68
78.24 57.72 58.39 58.90 58.98
88.92 60.88 61.42 62.15 62.07
98 .21 63.74 63.77 64.27 64,23
99 79 64 .29 64.24 64.50 64.20

——-_—-h———*———d e vk
Table 22
/G Main Steam Pressure
(PSIA)
“W“

Power Level S/IG A S/G B $/GC S/G D
29.37 1061.8 1058.1 1056.9 1065.5
78.24 10191 1016.4 1015.4 1022.9
88.92 1027.6 1024 .9 1024 .1 1031.5
98.21 1018.6 10161 1015.4 1023.3
99.79 1007.0 1004.2 1004.0 10111

Table 23
S$/G Main Steam Flow
(MLB/HR)

Power Level S/G A S/G B S/GC S/GD
29.37 1.001 0.877 0.995 0.979
78.24 2.922 2.831 3.022 2.975
88 92 3.378 3.274 3.491 3.434
98 21 3.784 3.670 3.903 3.851
9979 3.899 3.757 3.987 3 944




Table 24
§/G Feedwater Flow
(MLB/HR)

4.7 UNIT LOAD 10% TRANSIENT TEST

10% Transient Test for NSM MG-19815 was performed 1o verity propet

peration of the modifications performed on various control systems per NSM MG-15815 Re lacement
b } y b

The purpose of the test was to demonstrate proper lant
pur € A - , |

TT/1/A/9815/00/03E . Unit Load

Steam Generator Instrumentation and Contro
including automatic control system performance, to a -10 siep 10ad cnange (iniiated via

response
ntro sle wOrk as ‘1?4\:_')'\65 it prevent the

Turbine/Generator Control). The test verifies that the

following plant transients (in response to a ~10 step load

Reactor Trip

Turbine Trig

Actuation of Safety Injection

Pressurizer and Steam Safeties or PORVs Lifting

This test satisfies the transient retest as req

Generator Instrumentation and Contr

erformed from 38% Reactor Power. on May 23, 199
!

This test was ¢
'

hﬂd\ 261

97. All acceptance criteria for the test were met as

i did not trig

urbine did not trig

Satety Injection was n
No Manual Operator intervention was required t Slé

Pressurizer PORV's

Pressurizer Code Safet jid not

+

ot lift

le Safety Valves did n







Page 25 of 45
FIGURE 3
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 REACTOR THERMAL POWER. BEST
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FIGURE 4
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 POWER RANGE AVERAGE LEVEL
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FIGURE &
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 GENERATOR MW
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FIGURE 6
UNIT LOAD 10% TRANSIENT TEST, 78% PWH - NC LOGP AVERAGE TEMP
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FIGURE 7
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - NC LOOP “ACTUAL" D/T
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UNIT LOAD 10% TRANSIENT TEST, 78% PWR - NC LOOP HIGHEST AVG TEMP AND T-REF

TTN/ARRISH0MTE Enclosars 133 Attachment TR Power Test
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FIGURE ¢
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 PRESSURIZER PRESS
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FIGURE 10
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 PRESSURIZER LEVEL
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FIGURE 11
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1A 8/G NARROW RANGE LEVEL
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FIGURE 12
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1B 8/G NARROW RANGE LEVEL
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FIGURE 13
UNIT LOAD 10% TRANSIE* '™ TEST, 78% PWR - 1C 8/G NARROW RANGE LEVEL
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FIGURE 14
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1D 8/G NARROW RANGE LEVEL
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FIGURE 15
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 8/G AVERAGE £TEAM PRESSURE
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FIGURE 16
UNIT LOAD 10% TRANS'ENT TEST, 78% PWR - CF PUMP SPEED
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FIGURE 17
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - U1 TURBINE IMPULSE CHAMBER PRESSURE
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FIGURE 18
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1A S/G FEEDWATER FLOW
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FIGURE 19
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1B S/G FEED'VATER FLOW
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FIGURE 20
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1C 8/G FEEDWATER FLOW
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FIGURE 21
UNIT LOAD 10% TRANSIENT TEST, 78% PWR - 1D S/G FEEUWATER FLOW
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48 Replacement S/G Tuning and Testing of Feedwater Control

TT/1/A/9815//00/04E, Functional Tuning and Tes ing of the Feedwater Control System, was performed to

record the behavior of the S/G Level Controls and the course of action taken ptimally tune the system
following replacement of the Westinghouse D3 Steam Generators Testing was performed prior 1c Startup

and at vanous power levels during initial power ascension 1o allow monitoring of $/G Level Controls and

Feed Pump Speed Controls. Difficulties with leve! swings at very low powei levels (~3% power) prevented
optimization of level control due to inaccuracies in main steam flows and ¢ hanges in the CF header to MS
header differential pressure program for Feed Pump Speed Control Program. These effects were
unexpected since CNS did not remove the Nozzle Swap startup evolution while MNS did

The following
discussion summarizes the results of the testing

Monitoring System Being Placed in Automatic Control

The Feedwater Control System Bypass Val 2s were placed in AUTO On May 20, 1997 with the A Main
Feed Pump in MANUAL at approximately 130 pounds on the D/P Program. Reactor Power was
approximately 3% and level swings of 4 to 8 % narrow range were observed. This instability improved with
a reduction to approximately 76 pounds D/P on the Feed Pump Speed Program and a Bypass V

/alve
Controllar Gain reduction from 4.7 v/v 1o 3.0 viv

however, operations was uncomfortable with testing at
these levei swings. Testing was canceled at this power level

Monitoring the Placement of the Main Turbine On-Line

Piacing of the Turbine Generator on line at approximately 8% power was uneventiul and occurred on May

20, 1997. All S/G levels fluctuated shightly (decreased) and the Feed Purmp Speed Program D/P dropped
slightly. S/G levels returned to setpoint evenly with no oscillations occurring. The A Feed Pump returned
smoothly to progran

Monitoring the Transition onto the Main Feed Reg Valves

A« approximately 15% power, the Main Feed Rag Valves were opened in MANUAL with the associated
Bypass Valve closing in AUTO. The Feed Pumg Program D/P was 130 pounds. Again there were
difficulties with stability. Reduction of Feed Pump Speed D/P Program to 76 pounds resulted in improved
behavior and the CF System was placed in full automatis operation

{

Tuning Tests at 30% Power

Steam Generators D through A (in that order) were subjected to five (5) percent level perturbations on
May 21, 1997. These tests were conducted on one generator at A time. An increasing step change was
applied to the narrow range level setpoint followed by a decreasing step change of the sare magnit t

U tuge 1

retum the setpoint to its programmed position. The S/G levels responded adequately for the inc reasing

step change , overshooting approximately 1 to 2%. The setpoint decrease produced a similar undershoot
No problems or tuning adjustments were required for this phase of testin

o
o

A Feed Pump Speed Pr gram D/P perturbation was simulated by introducing a five (5 percent Feed
P

ump Speed demant on the Feed Pump Speed Controller in MANUAL. The {

ve percent speed demand
resulted in a CF Header to SM Header D/P change of nearly 100 pounds. The Main Feedwater Reg

Valves compensated (closed) and S/G levels changed less than 2 percent and settled within one « ycie
The Feed Pump Controller was returned to progran

£ Dy pilacing the controller back to AUTO. A reverse
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the above behavior resulted. No problems encountered or tuning a Jjustments were required for this |

] ad hase

pha
of testing

Monitoring the Placement of the B Feed Pump into the Feedwater Header

e second Feed Pump was introduced into se~. ce on May 25, 1997
problems were encountered or tuning adjustments required f

Tuning Tests at 78% Power

S/G Level control was well behaved through power ascension to 78% power. therefore no further level
perturbation testing was performed. The Feed Pump Speed Perturbation was performed with both Feed
Pumps in MANUAL. CF Header 10 SM Header D/P was raised from approximately 160 pounds 1o 185
pounds. The A and D $/G Main Feed Reg Valves showed signs of oscillation between 25% and 45% open
and the test was terminated

Observations and Conclusions

The elimination of Nozzle Swap at MNS had a signiticant effect on the Feedwater Control System
The shift in CF/SM Header D/P resulted in excessive Pump sped with the Bypass or Main regulating
Valves compensating by positioning at less than optima throttliing positions

The Feedwater Bypass Valve Controllers had their I00p gains reduced from 4.7v/v to 3.0v/v to make

level swings

them less responsive to
The adjusted tuning constants for the Bypass Valve controls were adequate for the Replacement
Steam Generators at nigher power levels. At startup and lower power levels the level control was

poor. Engineering is studying this phenomenon and has plans ¢ ) thoroughly investigate the associated
control circuitry behavior and make further tuning adjustments as warranted, The issue has beer
geemed an Vperator Workaround and been added to the Maijor Equipment Problem Resolution
Program. Work Orders for additiona testing/tuning have been added to the Plant Trip List should the

opportunity for turther investigatiun arise

4.9 Reactor Coolant Flow Testing

PT/1/A/4150/13, NC Flow Caicuiation. v performed on May 28, 1997 at approximately 97.3% power
DOw taps, 1s 401,832 gallons per minute. The NC flow prior to Steam

approximately 385,600 gpm, or an increase of 16,332 gpm, or approximately 4.25

=

The average reactor coolant system fiow (as determined by four one hour test runs. measured by the
Gene

rator replacement was




