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This report is intended to document in a concise format the results of the
physics testing program and unit systeme response during the sta tup of Unit 2
following Refueling 17 in November 1591.

Westinghouse performed the core design calculations for Unit 2 Cycle i8. The
reactivity coefficients were calculated based on estimated Cycle 17 burnup of
10,750 MWD/NMTU. Actual burnup was 10,778 MWD/MTU., Cycle 17 was ended on
September 28, 1991, with a peak assembly burnup of 44,478 MWD/MTU and average
assembly burnup of 31,050 MWD/MTU, Electrical power wae firet generated
during Cycle 18 on November 14, 1991,

Thie report is intended primarily for the use of Wisconein Electric Power
Company personnel as a readily acceseible, complete compilation of reduced
data.
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F/A REY was inspected at the periscope because the hot
channe. factor for the location it wae in (C3) during
Cycle 17, was about 10 percent higher than for symmetric
locations. The in-core thermocouple (T/C) at C2 was
also reading highar than normal during Cycle 17. There
wae no indication of any abnormalities on F/A RES.

Another T/C at core location Fé read lower temperatures
than expected. A Maintenance Work Request wae submitted
to check the T/C wiring for the two T/Ce in question, to
iook for reversed wires or other problems. The T/C head
connections were already removed before they could be
checked for reversed connections. However, the rest of
the wiring wae checked and was satisefactory.

Westinghouse .nvestigated the abnormal peaking factor at
core location €3, Preliminary conclusions were that the
computer codes used to generate the core design may have
given a bias to C3 when the core design was folded out
from quarter core symmetry starting at the diagonal
intersecting C3. Newer computer codes were used for
Unit 2 Cycle 18 with good symmetry between C3 and its
symmetric partners.

The core relocad was started on October 23, 1951 at about
2330 hours and wae completed on October 27, 1991 at 2315 hours.
The following notes highlight the reload:

b

»
.

Excore detector baseline count rates taken at er three
F/As were loaded in front of each detector. There were
no source apsemblies loaded. The count rates were

75 CPS for N31, 47 CPo for N32 and 11 CPS for the spare
detector (wide range de“ector N40O near core location A7.
The maximum count rates \vere 89 COPS for N31, 65 CPS for
N32 and 19 CPS for N4O. The adminietrative limit for
count rates was tw.ce the baseline count rates foo two
of three channels. These limits were met for the entire
reload.

Cavity visibility wae very poor and did not improve
substantially for about three days.

F/A V77 was loaded off both core pinse. This was noticed
by observing a lh inch gap at top of core after V77 was
released by the manipulator,

F/A T78 was loaded off both core pina. It was not
noticed until F/A 8§53 was lowered into an adjacen.
location with a load loss of about 550 lbe. 15 irches
above the core pins. F/A T78 was inspected with only
slight scratches noticed. F/A $53 wae inepected with no
signs of damage.

New F/A V60 with new RCCA R148 was moved to temporary
core location M7 after it couldn’'t be loaded into CS
because adjacent F/As were leaning intc C5. When trying
to re-engage F/A V60 to return it to location CS, the
correct elevation for latching could not be obtained.
After several efforte it was noticed that:

a. F/A V60 top nozzle wae dieplaced into core iocation
ME about 3 inches with the manipulator mast raised
about 1 foot above the top nozzle and indexed the
same amount over M8,
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2.0

CONTROL ROD OPERATIONAL TESTING

2.1

Hardware Changes/incidents

Two new control rods were used in Cycle 18 at core locations C§
and H12. The ARC position is 228 stepe as specified in the
Setpoint Document and Procedure FC-15.

During rod movement for cold rod drop testing, control rod
position indication system showed control rod C7 moving out when
Bank C was selected. Control rod G7 rod position indication
remained at the full in position., It was assumed that the RPI
cables for these two rods were swapped. Subsequent investigation
showed that RPI connections for G7 and C7 were corre t. It was
found that the control r.d drive mechaniem connectors were
inadvertently swapped. The situation was corrected and testing
resumed. Reference MWR No. 915080,

A new teet instrument wae used along with and as a replacement to
the Vieicorder. Qualification of the new test instrument was
made by comparing traces made at the same time using the two
instruments in parallel. Jhe new test instrument uses a
multiplexer to alleow the measurement of rod stepping or rod drops
on all 33 rods at once. However, rod stepping will still be
performed one rod at a time to verify that all wiring connectione
are correct.

Reod Drop Times

See Figures 2-1, 2~2 and 2-3 showing all the rod drop times and
RCS conditions. All rod drop times were well within the
Technical Specification Limit of 2.2 seconds to dashpot.

1nstead of pulling the stationary gripper fuse to initiate a rod
drop measurement on one rod, the reator trip breaker was opened
to initiate the drop of several rods at once., There is a slight
difference in the shape of the rod drop trace at the start. his
is because there is no more arcing of current across a fuse as it
is pulled from ite fuse holder. Because of the difference in the
shape of the rod drop trace, a conservative starting peint for
the drop was chosen which increased the rod drop times slightly.
Scatter of the rod drop times did not change significantly.

Control Rod Mechanism Testing

All lift, moveable and stationary gripper signal trace shapes
were normal.

Bod Position Calibration

During hot rod drop testing, LVDT voltages were recorded at 20
steps and 200 steps to verify that the RPI coils were responding
normally. Once full power cperating conditions were obtained,
the fu.l out rod positione for any RPIs reading lower than

228 steps were verified. Then the RPIs were aligned using the
SPAN adjustment without changing the ZERO settings.

Page 6 of 33
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FIGURE 2-1

e o e e e B e B e e e e e

PBNP U2C18 COLD ROD DROP TIMES

1 & - 3 4 o] 5] 7 B g 10 1% 12 1313
I ' | | | '
A ; : |
SA SA |
B 1.37 1.4k '
1.88 1.93
CA co
C 1.3 1.42 1.48
1.90 1.94 1.91
cc e
D —————t- 1.35 1.41
1,90 1,93
TA 13 ) )
P 1.82 1,64 1.47 1.37 :
1.78 1.97 2.00 1.84
SA 8 SA
F - 1.42 1,45 1.46 1.39
1.94 1.98 1.98 1.89
co ¢ €0
G- 1,38 1,41 1.40
1.89 1,85 1.93
SA 8 o} S8
o - 1.37 .42 1.50 1.43
1.87 1.98 2 1,98
CA 58 $8 CA
] ——— 1.40 1.42 1.48 1.36
1.90 1,9 2.87 186
¢ ¢t
! 1.46 1.36
1.99 1,91
tb Ch
K 5 1.44 1.36
1.9 TR 1R
SA )
L 1,41 1.36
1,82 1.89
M .
LEGEND DATE 1/7/92
BANK
X.xx -~ Time To Dashpot (sec) .
X.RX ~ Time To Seat (sec) TIME 11:16
Waximum drop time (dash) = K-8 1,50 TEMP 128 *F
Minimm drop time (dash) = E-3 1,32
Average time (dash) = 1.41 FLOW 100 %
PRES 350 PSIA

Page 7 of 33




' FIQURE 2.2

PBNP U2C18 HOT ROD DROP TIMES
{ 2 '3 4 B85 6 7 B8 9 10 11 g2

13

J | i | |
- ' 1
SA A
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th '1
C 1.42 1.48 Wt
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tc [y
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SA e [ SA
- 1.40 147 1.48 1.43
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CA 58 £
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(4 £
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1.96 1.3
[ co )
| K 1.47 1,64 1.38
1.93 1.9 1.83
SA 54
| L 1.48 1.38
' 1.9
l M
l LeRaD DATE 11/15/91
BANK
XX — 1ime To Dashpet (se¢) .
l X EX ~ Time To Seat (sec) TIME 10:37
k Waximum drop time (dash) = K-8 1,48 TEMP 530 ‘F
Miniowsm drop time (dash) = K-9 1.38
! Average time (dash) = 1.43 FLOW 1 0 %
I

| PRES 2000 PSIA
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3.0

THERMOCOUPLE ANR RID CALIBRATION VERLFICATION

During initial RCS heatup for Cycle 18, loop RTDs and incore
thermocouples were checked for normal roofonoo throughout the heatup
range of about 195°F to S530°F (HIP). Taple 3-1 shows the results. All
16 RTDs were within the expected 2°F deviation of each other throughout
the heatup. Core exit thermocouples responded normally. One
thermocouple (I10) is O0S.
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TABLE 3-1

RI0 CALIBRATION CHECK
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4.0

PRESSVRILZER TESTS

4.1

4.2

Ihermal Transientie

Pressuriter pressure incre.se rate with spray valves indicated
shut and all heaters on wat 14.5 pei/min, Thie is typical and
clowe to the nominal value of 14 pei/min. During the thermal
o’utltbrtuu test, Heater Group A was required to be on 56 percent
of the time to maintain pressure with main spray valves shut.
Spray valve eifectiveness wae normal with the "A" loop valve
decreasing pressure at 128 pei/min and the "B" loop at

160 pei/min,

Spray bypass valve positions were adjusted so that spray line
temperatures were maintained above 475°F.

Heater Capacity

Preesurizer heater capacity was determined from direct volt/amp
readings on each group of heaters. Table 4-1 shows that heater
capacity is above Technical Specification requirements of 100 Kw
minimum for the heater groups operational during emergency
conditions (Groupe A, C and D). Heater Group A current readings
were slightly greater than normal.

V-Voltaye EWw-Energy
Input
(volts) | Kws/3IxVxI/1000
! A 483 H 252
I B 250 480 208
I c 226 478 187 ]
l D 223 476 1684
E 279 480 190
1,021
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7.0

CONTROL SYSTEMS

There were no difficulties encountered during heatup or startup of the
pressurizer level, pressurirer presuvure, and rod control systems,

There were no transient tests performed during startup or approach to
full power. The limitatior on power ramp lees than 3 percent/hr was
exceeded during the initial approach to full power. Th. maximum ramp
occurred just above 20 percent power and was determined to be

7.3 percent/hr Ly RCS AT.

INITIAL CRITICALITY AND REACTIVITY COMPUTER CHECKS
7.1 Initial Criticality

The approach to criticality was made in two phases. The first
step, which began at 2130 hours on November 12, 1991, was the
withdrawal of control rode until Bank D reached 180 steps. The
reactor coolant boron concentration was then decreased by
dilution until criticality was schieved. The dilution rate
averaged about 110 ppm/hr cr 43 gpm. When criticality was
reached near 0100 on November 13, 1991, actual measured boron
concentraticr vas 1l ppm greater than estimated concentration of
1354 ppm. ICRR plots were mairtained during each phase of the
approach to criticality. All plote were ae expected with a more
pronounced "knee" in the dilution phase due to the absence of the
secondary souvces.

The reactor conditions at the time of criticality were determined
to be as follows:

Date: May 19, 1991
Tima: 0100
RCS Temperature: §30 °r
RCS Pressure: 1985 peig
Rod Position: Bank D at 180 steps

Boron Concentration: 1405 ppm

Fage 12 of 33



,.2

Reactivity Computer Setup and Checkout

7.2.1

7.2.2

getup

Table 7-2 shows the reactivity computer setup results.
Test 1 is a static test which teste for the reactivity
gero point, Test 2 {s a d{nunic test which inpute an
exponentially increasing flux to test for a positive
reactivity output.

Checkout

rollouing eriticality, acceptable terc power physice
testing flux levels were determined. The ‘lua level at
which nuclear heat appeared was about 310 amps on the
Keithley picoammeter. Normal flux levels for physice
testing are about one~third the point of adding heat by
procedure.

The reactivity computer's response was aleso checked
using actual core flux, Control Bank D wae pulled from
& critical position to obtain distinctly different
reactivity levels. For each reactivity level, flux
doubling time wae measured with a stopwatch., Measured
reactivity wae then compared to design reactivity
calculated from the measured doubling time. Table 7-1
shows the results. Differences were within § percent,
which ie acceptable.

TABLE 1-1
BEACTIVITY COMPUTER CHECKOUT

Measured Measured Calculated Difference
Doubling Reactivity Doubling M0 x 100
D

Time (wec) {pem) Time (sec)

43 88.7 +34 4]

63.5 §3.9 =58

75 43.0 =58
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UNIT CYCLE DATE

PER—— I e L e e s e P I —

TABLE 7-2

CSCN 680 11-18-88
KINIAC COMPUTER SETUR

BURNUP  BETA I L-STAR
MO /MTU TOTAL (Ms)

¢ 18 01-09-92 0 0.00%%21 0.§7 213

DELAYED GROUP 1 2 3 “« 5
BETA FRACTION 0.000192 0.001224 0.001098 0.002341 0.000858 0.000207
LAMBDA 0.0128 0.031% 0.1212 0.3224 1.4047 s.85%7
INPYUT POT NUMBLR 11 12 N 22 n
SETTING 1.1919 3.7 1.2909 3.660% 11691 0.7762
AS LEFT M1 1.191% W 1.9 S.ea2 .10 0.7
AS LEFY #2 o
FEEDBACK POT MUMBER 13 14 23 24 13 3
SETTING 1.2800 3.1500 1.2120 3.2240 1.46047 3.8557
AS LEFT Y 1.280 3.49 1.212 3.2 1.405 3.4
AS LEFT #2 il
TESY 1 SET POT 36 T0 9.200 (VOLTS). POT 35 SMOULD BE  5.7434  AS LEFT 81 5.706 AS LEFT ®2
ADJUST POT 35 UNYIL AMPLIFIER 14 (RNO) QUTPUT 1S5 0.0 VOLTS.
AMELTFIER MUMBER 11 12 F4] 22 n 32
AMPLIFIER VOLTS 8.56704 10.92497 9.79855 10.4455%4 7.65679 1.84727
AS LEFT 00 8.5 11.0 V. 10,5 .n 1.8
AS LEFT 32
TEST 2 SET POT 26 YO ABOUY 075 ¥
POT 25 SETTING g6.20 0.50 0.80 1.10 1.40 1.70 2.00 .3 2.60
PERIOD (SEC) $00.00 200.00 125.00 0.9 71,43 S8.82 50,00 43.48 386
T-DBLG (SEC) 346.57 138.63 86 .64 63.01 49.51 &0.77 .86 30.14 26.68
OBSERVED T-D M 5. 18,16 B3.18 60.28 &7.26 ;.87 nn B B0
OBSERVED T-D #2 =y o
EXPECTEC RNO (POM) 12.87 29.52 43.23 56.42 67.66 77.84 87.13 95.69 103.63
OBSERVED RNC #1 14.09 3.6 45.59 59.45 .16 ™. 8826 96 .48 104 .
OBSERVED RNO #2
DATE INITIALS
117190 Das
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A new method of measuring rod worth, developed by Westinghouse,
was tested for accuracy prior to the normal rod swap method.

Thie new method, called “Dynamic Rod Worth™ measures rod worth by
the rate at which a group ©* rods shuts down the reactor as they
are inserted in a continuous fashion to bottom of core. Thie
method doss not reguire any boron changes or the use of a
reactivity computer. The data for all rods wae collected in less
than two hours. The results are not available as the analysie
methodology had not yet been developed. Thie test was performed
on November 13, 1991 per Appendix A to Procedure RESP 4.1 for the
U2C18 startup.

The rod worth verification, utilising rod exchange ("rod swap"),
was divided into two parts. In the first part, the reactivity
worth of the reference bank was obtained from reactivity computer
measurements and boron endpoint data during RCS boron dilution.
In the second part, the critica. height of the reference bank was
measured after exchange with each remaining bank.

In the rod exchange technique, the reference bank is defined as
that bank with the highest worth of all banks, control or
shutdown, when inserted into the core alone. For thie cycle the
reference bank was Control Bank A (CA), as was the case in all
prior rod swap tests.

Jaing the analog reactivity computer, reactivity measurements
were made during the insertion of Control Bank A from the
fully=withdrawn to the fully~ineerted position. The average
current (flux level) during the measurement was maintained within
the physics testing range and temperature was held steady near
$30°F. Critical boron cvoncentration measurements (boron
endpointes) were made before and after the insertion of Control
Bank A (eee Section 10.0). Figure 8~1 shows the results of the
differential worth measurements.

Starting at a critical position with the reference bank ‘ully
ineerted and Control Bank C fully out, a new critical
configuration at constant RCE boron concentration wae established
with Control Bank C fully inserted and Control Bank A at

136 steps., Control Bank C was then withdrawn and Control Bank A
inserted to one step to establish the initial conditione for the
next exchange. This seyguence was repeated until a critical
position was established for the reference ban' with each of the
other banks individually inserted. Criticality determinations
before and after each exchange were made with the reactivity
computer.

The seguence of events during the rod exchange and a summary of
the rod exchange data is presented in Table B-1.

Daxa Analyeis and Test Reguitse
The integral reactivity worth of the measured bank is inferred

from the swapped portion of Control Bank A by the folilowing
eguation:

W}I( = W;I - Ao, - (ay) (Ao,) + w§

where:
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W, = The inferred worth of Bank X, pem.

'f = The measured worth of the reference bank, Costrel A, from
fully withdrawn to fully inserted with no other bink in the core.

Gy = A design correction factor taking into accoum the fact that
the grooonco of another control rod bank {s affecting the worth
of the reference bank.

40, = The measured worth of the reference bank from -he elevation
at which the reactor is just critical with Bank X in the core to
the reference bank fully withdrawn condition, Thie worth was
measured with no other bank in the core.

AT, = The measured worth of the reference bank from the fully
insertad condition to the elevation at which the reactosr wae just
critical prior to the worth messurement of Bank X. 1In this test

40, is zeroc because Bank A wae fully inserted.

W; = The worth of Bank X from the initial position (betore the
start of the exchange) to 228 steps. This worth is meisured by
the normal endpoint worth method.

Final values for the integral worth of control and shu' down banks
inferred from the measurement data are tabulated in Tal/le 8-2.

Values for @y, obtained from the desilgn predictions, ure also
listed in Table £-2.

Evaluation of Test Kesulte

A comparison of the measured/inferred bank worths wii h design
predictions i1s presented in Table 8-2.

In evaluating the test resilts, the standard review and
acceptance criteria below were used.

Review Criteria:

a. The measured worth of the reference bank agrees with
design predictione within 210 percent.

b. The inferred individual worth of each remaining bank
agrees with deeign predictions within %15 percent or
2100 pem, whichever is greater.

e, The aum of the measured and inferred worths of all
control and shutdown banks ig less than 1.1 times the
predicted sum.

Acceptance Criteria:

The sum cf the measured/inferred worths of all control and
shutdown banks ie greater than 0.9 times the predicted sum.

All review and acceptance criteria were met. Although Control
Bank B wae outeide the 215 percent part of criterion "B*, it wase
within the 100 pem limit. This ie consistent with recent resulte
from prior cycles.
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Boron concentration was 1296 ppm.
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HCS CA Bank
Bank Time Tavyg Position Position
(*F) Steps Stepe
cc 1920 §30 1 229
cc 195% §30 136 1
B 2018 830 1 229
$B 2035 $30 54 1
SA 2056 §30 1 229
SA 2110 §30 125 1
CB 2127 $30 1 229
cB 2139 530 BO 1
ch 2180 $30 1 229
CL 2203 $30 100 1
_M




SA 695 0.967 1083 1033 +1.9
ch 1168 1.065 792 770 2.9
ce 920 1.010 480 510 -5.9
CA 1721 1751 1.7

TOTAL 5885 5919 -0.6

Page 18 of 233




DIFFERENTIAL WOPTH {(PCM/STEFP)

17

16

15

14

i3

12

11

10

REFERENCE BANK DIFFERENTIAL WORTH

FIGURE B-1

PBNP UNIT 2

CYCLE 18

BOL HZP

"[HTT

IIiITTEIT!

T’?T]:11!]72—7T]TT¥‘.]‘(71l]xTTI]lTTT},

9
)

O + MEASURED WITHIN 210X OF DESION

K - MEASURED OUTSIDE 210% OF DES CN

.

|

ll

o Qufq]ITTY]¥o!T1?II.11371]]1T!]

100 120 140

STEPS WITHDRAWN

Page 19 of 33

160

180 200

2

20



$.0

10.0

ZEMPERATVRE CORFFICIENT MEASVREMENTS

A near all rode out isothermal tamperature coefficient measurement was
taken during zero power physics testing. The measured value is the
average of the recorded reactor coolant system heatups and cooldowns.
Reactivity from the reactivity computer and reactor coclant system
temperature were recorded on an X-Y plotter and two-pen recorder.

Measured ARO isothermal temperature coefficient was +0.9 pom/*F, within

the review criteria of 23 pum/*F of the design isotnermal temperature
coefficiert of +0.8 pem/°F for 530°F and 1424 ppm.

BORON WORTH AND ENDPRINT MEASUREMENTS

Figure 10«! shows RCS boron concentration during zero power physice
testing. Table 10-1 shows results of the endpoint measurements. The

measured boron worth was obtained by dividing bank worth (pom) iunto
change in boron concentration between endpointe.
of ¢ 0.f pom/ppm was met.

The review critecion

At measurement conditione (530°F)
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TABLE 40-1
BORON WORTH AND ENDPOINTS
Endpoint Bank Worth Boron Worth
Bank
Design MNearured Desigu Heasured Design Mearured
nfiguraticn

Ppe Pp= Pps Pps pow/ppm pos/ ppm

ARO 1409 1424 —eee -
CA in 1238 1246 1751 1721 =10.1 ~10.3

M—M—
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11,0 POWER DISTRIBVIION

Table 11«1 Lllustrates the margin of hot channel factors to their full
power limite during Anitial pover increase to full load. Flux maps
were taken using ANSI Standard ANS-.9.6.1-1965 as guidance. Allowed
power levels were calculated using the relationships ti: FH and FQ
versue power level in Technical Specification 15.3.10.8.1.s.

Measured axial power distributicn, compared to design, is sihown in
Figures 11«1 and 11-2,

IARLE Ad-4
e
MAY DATE POWER THIN. .l“'-? T BANK AO
NO. ) MISS, e - STEPS \
P . : .

i 11«14+91 8 0 89 9% 187 +16.7

P 11-18+9] 7% 0 102 110 193 +7.0

3 11=19+9] 95 0 106 113 198 2.5

o 11-20-91 $9.7 0 112 114 197 +4.0

7 11-286-91 9.8 0 116 117 208 +4.9
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FIGURE 11-2
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12.0

13.0

SENON BEACTIVITY

Xenon reactivity behavior dats for Unit 2 Cycle 17 wae supplied by
Westinghouse separate from the WATCH data ;;cho.o. Point Beach code
Xenon will be run with a TODF] of 0.95 and TDF2 of 1.2 to remain

consistent with the Xenon Tables. Tables are supplied for BOL, MOL and
EOL condjitions.

SHUTDON MARGIN QONSIDERATIONS

Rod ewap resulte were within acceptance criteria and were acceptel as
valid proot of rod worth for shutdown margin determination. See
Section 8.0 for rod swap details. Thus =12903 Table 6.2 wae

accepted as & valid shutdown margin determination. Table 13-1
calculates the excess worth available to Unit 2 Cycle 18,

TABLE 13-2

R ok A PULL PR TALE

Shutdown Margin From WCAP

Required Ehutdown

Excess Worth
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14.0 EXCORE REIECTOR BEHAVIOR

4

14.2

dutermediate Bange Detectore

Intermediate range detector currents versus power level are
shown in Figure 14~1, Intermediate range detector trip

ceetpointe were estimated from the design power sharing of the

closest F/As to the detectors. The trip setpoints were
reached within the expected reactor power level runxo of
20 percent =~ 25 percent. This shows that the core design
changes for Cycle 18 had the expected impact on (. ~rmediste
range detector response.

Peower Range Detectors

Table 14-1 liets the *tilt free* power range detector
Calibration currente corresponding to 105 percent power at
BOL. These currents were calculated ueing the multi-map
method at 100 percent power. The multi-map method was used as
& conservative measure to ensure that core design changes did
not affect the power range detectors unevenly

The firet flux maps for the multi~ 8 calibration were taken
on December 4, 1991 at & burnup of 600 MWD/MTU. At this time,
Bank D position was at 212 steps to keep delta Jlux at or
below +5 percent. Also, the low-low insertion limit alarm was
set at about 192 stepe. These conditions restricted the
maneuvering ¢ rmally done to obtain the desired delta flux and
rod position combinations for the flux maps. The test was
canceled to wait for mor  normal equilibrium core conditions
with rode further out. On December 12, 1991 rods were fully
withdrawn with delta flux near +6 percent to start another set
of flux maps., The test was completed on December 13, 199).

Table 14-2 showa the changes in the inetalled axial offset
constantes. The chunroo are probabl: due to statistical
variances since the laet multi-map calibration, more than
Cycle 18 design changes. As shown, the only channel that wae
changed was N4l. This was the only change that was in the
conservative direction, The other three channels already had
axial offset constants that were conservaetive, compared to the
new constants obtained from the test,

Power ranye quadrant tilt alarms are designed to alert for
rapidly developing tilts., Natural core tillte are eliminated
by obtaining calibration currents for the core with a tilt. A
tilt is indicated only when actual curvente deviate from the
calibration currents even though the core already may have a
tilt before the start of the de.lation, This practice
complies with Technical Specifications and the Westinghouse
position on core tilt.
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1.0 QVERPOWER. QVERIEMPERATVRE AND DELIA FLUX SETPOINTS CALCULATION

15,0 Quespower and Qvertenperature AL Selpclole

Ehown below are the equations from Technical
Specification 15.2.3.1.8.4/5, effective during Cycle 18,

Overpower AT

(v24a) ¢ anfue- (5388 o) [ ka)- ]

Overtamperature AT

- 1 & ! l"s & '} ‘
X, x,(r(m) r)(u--iw oK (PP £ (AD),

)
(:u,s)‘"' 1%%,8

See Tables 15+] and 15~2 for the constante associated with this
cycle of operation.

15.2  DPelte Flux loput Lo Overtemperature A7 Setpoint

The overtemperature AT setpoint is reduced when the excore
detectors sense a percent power mismatch between the top and
bottom of the core. The dead band is +5 percent and ~17 percent
before the setpoints are reduced. For each percent (more than
§ percent) the top detector output exceeds the bottom detector,
the setpoints are reduced an equivalent of 2 percent of the
rated power, For each percent (more than =-17 percent) the
bottom detector exceeds the top detector, the setpoints are
reduced an equivalent of 2 percent of rated power.
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L

T

IABLE A5-)
QVERPOWEE AT CONSTANTS

Indicated AT at reated power, *F

Average temperature, “F
§73.9%r
1.08% of rated power

0.0262 for increasing T
0.0 for decreasing T

0.00123 for T2 1
0.0 for T« 7

10 seconds

2 seconas ‘or Rosemount or
eguivalent , TD

0 seconds fur Sostman or
eguivalent RTD

2 seconde for Rosemount or
eguivalent RTD

0 seconds for Sostman or
eguivalent RTD
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TABLE 25-3
QVERTEMPERATURE AT CONSTANIS

Indicated AT at reted power, °F

Average temperature, °*F
$73.9%r
Pressurizer pressure, peig
2235 peig
1.30
0.0200
0.000791
% seconde
3 seconds
Z seconds for Rosemount or
egquivalent RTD
O seconds for Sostman or eguivalent RTD
2 seconds for Rosemount or

equivalent RTD
0 seconds for Sostman or equivalent RTD
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16.0

17,0

FVE. FERFORMANCE

Figure 16-] shows relatively low coolant activity just before roluoxtn,
with still lower activity after refueling. here is indication o
iodine spiking during large power transients. This mey be caused b;
& minor fuel defect, We were unable to discover this with U
examination, but we are continuing to evaluate RCS chemistry,

QONCLVSION
The following results of refueling activities should be highlighted.

1. The bank swap nethod for messuring rod worth produced relatively
excellent results,

2. Core design changes including natural uranium blankets ars IFBAs
did not significantly change the excore detectors.

3. During initial power escalation, the magnitude of core power

distribution hot channel factors were typical, compared to those
obtained in prior ecycles.

The other Unit 2 Cycle 18 startup and refueling activity results were
normal.
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