ARKANSAS POWER & LIGHT COMPANY
ARKANSAS NUCLEAR ONE
STEAM ELECTRIC STATION
UNIT ONE

CYCLE &
STALKTUP REPORT
TO THE
U.S. NUCLEAR REGULATORY COMMISSION

LICENSE NUMBER DPR-51
DOCKET NUMBER 50-313

FOR THE
PERIOD ENDING 4 July 1979

1090 134

791004027 A



1.0

2.0

3.0

4.0

5.0

TABLE OF CONTENTS

INTRODUCTION

PRECRITICAL TEST SUMMARIES

2.1 Control Rod Drive Trip Time Test

2.2 RCS Flow and Flow Coastdown Test

ZERO POWER PHYSICS TEST SUMMARIES

3.1 Determination of Critical Boron Concentration

3.2 Determination of Mcderator Temperature Coefficient
3.3 Control Rod Reactivity Worth Measurements

3.4 Ejected Rod Worth Measurement

POWER ASCENSION TEST SUMMARIES

4.1 Core Power Distribution Test

4.2 Power Imbalance Letector Correlation Test

4.3 Determination of Reactivity Coefficients at Power

CONCLUSION

IRIRNY

PAGE

10
11

12

l

LA
=t g



Page 1
1.0 INTRODUCTION

On March 30, 1979, the third refueling outage of ANO Unit 1 began. Follow-
ing the refueling outage, ANO Unit 1 achieved criticality during zero power
physics testing on Jume 20, 1979.

Zero Power Physics Testing, which commenced on Junme 19, 1979, was success-
fully completed on June 22, 1979. This program was conducted at a nominal
reactor coolant temperature of 532°F and below the level of nuclear heating
to eliminate any temperature feedback effects.

Power escalation was begun on June 22, 1979. This testing program was
carried out at three power plateaus during the power ascension:

Power Level (RFP) Date
40 June 26, 1979
75 June 29, 1979
100 July 2-4, 1979

The startup and power escalation testing sequence was completed on July 4,
1979.

2.0 PPECRITICAL TEST SUMMARIES
2.1 Control Rod Drive Trip Time Test
4 T Purpose

The purpose of the Control Rod Drive Trip Time Test was to
verify the integrated, functional trip capability of the Con-
trol Rod Drive System and to determine for each control rod
assembly, the total elapsed drop time frem the initiation of

the trip signal until the control rod assembly was three-fourths
inserted.

eidid Test Method

Initial Reactor Coolant System (RCS) conditions were established
at a temperature of approximately 532°F, at a pressure of 2155 +
30 psig, all four (4) reactor coolant pumps running, with Boror
at a concentration of 1848 ppmB. Control Rod Groups 1 through 7
were fully withdrawn and Group 8(APSR's) was at 5% withdrawn.
The Control Rod Drive Mechanisms(CRDM) were then tripped via the
manual trip button. The insertion time for each control rod
from its initial positiom to its 3/4 insertion point was mea-
sured by the plant computer Rod Drop Timer program. The print-
out of this program includes trip initiation time, initial
position and trip insertion time for each control rod (excluding
Group 8).
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2.1:3 Yesults and Evaluation

‘n analysis of the drop times indicates that rod 5-8,
was fastest at 1.100 + 0.017 seconds and rods 1-4, 1-5,
3-4, 4-3 and 6-5 were the slowest at 1.167 + 0.017 seconds.

2.1.4 Conclusions
The rod drop times were well below the criteria stated in
Section 4.7 of the Technical Specifications, which specifies
2 maximum rod drop time of 1.46 seconds at full flow conditions.

2.2 RCS Flow acd Flow Coastdown Test

2:8.X ‘urpose
The purpose of this test was to determine reactor coolant
system four pump, steady-state flow and to determine flow

versus time during two pump coastdown.

- P

r

Test Method

The steady-state four pump flow was determined by collecting
plant computer calculated flow rates over a six minute time
period. These values were then adjusted to account for uncer-
tainties and compared to the acceptance criteria. After the
steady-state flow was determined, the pump with the higher

cw in loop A (P32C) and the pump with the higher flow in

>op B (P32A) were simultaneously tripped and flow recorded

4iring pump coastdown.

- 3% B ssults apnd Evaluation
The measured steady state flow of 3.86 x 105 GPM after
uncertainty adjustment was within the acceptance criteria
of greater than 374,880 GPM and less than 405,150 GPM. The
flow coastdown during the two seconds after flow reached
94% of initial steady state flow, was also acceptable. The
acceptance criteria and the measured data are shown in
Figure 2-1.

3.0 ZERO POWER F-(3ICS TEST SUMMARIES
3.0.1 Puzp se
The p rpcse of the Zero Power Physics Test was to verify the
nu '-2r design parameters used in the safety anmalysis, the
Tecnnical Specification limits, and operating procedures.

AL! acceptance criteria established for this test must be
s “isfied prior to commencing power escalation.
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Test Method

Criticality was achieved by control rod withdrawal and Boron
dilution of the RCS after system conditions had been established
at 532°F and 2155 psig. During the approach to criticality, a
plot of inverse neutron count rate ratio versus Boron concentra-
tion was maintained by using NI-1 and NI-2 of the nuclear
instrumentation, and a plot of boron concentration versus time
was also maintained. After achieving criticality, nuclear power
was increased and the source and intermediate range nuclear
instrumentation overlap was verified to be in excess of cae
decade. During this same increase in pover, the point of sensi-
ble heating was determined to be 1 X 10 ' amps. The power
eatablishegsas the upper limit for Zero Power Physics testing
was 5 X 1C = amps.

Physics testing was then conducted which included the following
measurements, listed in chronological order:

A.

F.

The "all rods out" Critical Boron Concentration.

Moderator Temperature Coefficient of Reactivity at the
"all rods out" condition.

Differential and Integral Rod Worth of Control Rod Groups
7, 6, and 5 by the rod versus Boron swap techanique.

Critical Boron Concentration at the regulating rods
inserted condition.

Moderator Temperature Coefficient of Reactivity at the
regulating rods inserted condition.

Ejected Rod Worth by the Boron swap and rod swap techniques.

DETERMINATION OF CRITICAL BORON CONCENTRATION

3.1.1

3.1.2

Purpose

The purpose of this test was to determine the Boron
concentration required to majntain criticality at Hot
Zero Power(approximately 10 ~ amps) with all control
rods withdrawn and Xenon free. The resultant value

was used to verify the predicted fuel depletion curves
used in OP 1103.15, Reactivity Balance Calculation, and
to verify the accuracy of the "all rods out" Boron con-
centration predicted by the fuel vendor.

Test Method

Initial RCS conditions were established at a temperature of
532 + 2°F. Equilibrium boronm conceatragion was attained at
1524 ppm Boron with power stable at 10 ~ amps, and control
rod groups 1-6 at 100% withdrawn, zroup 7 at approximately
85% withdrawn, and group 8 at approximately 37.5% withdrawn.
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The remaining reactivity held in the inserted portion

of Group 7 was measured by withdrawal of Group 7 to its
out limit and concurrent reactivity measurements. The
reactivity was converted to equivalent Boron conceatra-
tion change using the predicted Boron differential .
worth. The "all rods out" Boron concentration is the
sum of the measured equilibrium Boron concentration

and the equivalent Boron from the reactivity measurement.

The Critical Boroa Concentration at the regulating rods
inserted condition was determined after the Control Rod
Reactivity Worth Measurements had beer made. The pre-

dicted Critical Boron Concentration was determined by
correcting the predicted all rods out boron coacentration

for control rod insertion using predicted rod worths.

This reactivity worth was then converted to an equivalent
Boron concentration change. The Critical Boron Concentration
is the sum of the measured Boron concentration and the
equivalent Boron concentration change.

3:1.3 Results and Evaluation

The results of the predicted Critical Boron Concentration
and measured Critical Boron Concentration for "all rods

out" and "regulating rods inserted"” conditions are listed in
Table 3-1. Both measured Critical Boron Conceatrations

are within +100 ppmB of the predicted values, and there-
fore satisfy the acceptance criteria.

3.2 DETERMINATION OF MODERATOR TEMPERATURE COEFFICIENT
. TP Purpose

The purpose of this test was to determine the moderator
temperature coefficient of reactivity at Hot Zero Power.
The values measured are used to verify that the moderator
temperature coefficient is within Technical Specitication
limits, that the moderator temperature coefficient is
within specified limits of predicted values in the Physics
Test Manual and to provide verification of the data used
in OP 1103.15, Reactivity Balance Calculation.

3:.2.2 Test Method

The moderator temperature coefficient at Hot Zero Power

was measured by using a Reactivity Calculator.

The first step was to achieve ggeady state critical
conditions at approximately 10 ° amps on the intermediate
range detectors. The Reactivity Calculator methcd measures
reactivity changes as T is varied in small increments
(5-10°F). The reactiviggechange associated with the
temperature change provides the data necessary to

determine a moderator temperature coefficient.
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The moderator temperature coefficient of reactivity

at hot conditions with regulating control rod assembly
groups inserted was measured after the Control Rod
Reactivity Worth Measurements were made utilizing the
same method.

3.2 Results and Evaluation

The measured and predicted values of moderator temperature
coefficient for the conditions of "all rods out" and

regulating rods inserted are listed in Table 3-2. The measured
values of moderator temperature coefficient are within the
acceptance criteria of + 0.4 X 19 AK/K/°F of the predicted
values and less than + 0.5 X 10 ~ AK/K/°F at Hot Zero Power
conditions. Extrapolation of the moderator coefficient

to 95% of full power indicated that the coefficient would

be negative for all expected Boron concentrations and

allowable control rod configurations. See Table 3-3.

3.3 CONTROL ROD REACTIVITY WORTH MEASUREMENT
3.3.1 Purpose

The purpose of this test was to determine the integral
worth of the regulating control rods at Hot Zero Power
for the purpose of updating the integral control rod
worth curves in the Reactivity Balance Calculation and
for comparison with the predicted worths. This data was
also used to verify the adequacy of the shutdown margin
analysis for the reload core

3.3.2 Test Method

This test was performed with Gruup 8 at its predicted
maximum worth position. The initial Boron concentration
of the RCS was first determined by sampling. Then, using
the predicted control rod worths from the fuel vendor,

the amount of Boron dilution required to bring the control
rods from the "all rods out" conditions to the all regula-
ting rods inserted configuration, was determined. Debora-
tion was initiated ggd the reactor was maintained critical
at approximately 10 ° amps by insertion of Group 7 uatil
it wa- fully inserted then by periodic insertion of

groups 6 and 5(without overlap), while making concurrent
reactivity measurements, until deboration was complete.
Frequent sampling of the RCS and Make Up Tank during debora-
tion was done so that tLe Boron concentration versus time
would be known.

Tk2n using reactivity measurements and recorded positions

of the CRA groups, the reactivity worth versus CRA group
position was determined.
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Results and Evaluation

The predicted and measured control rod group worths are
tabulated in Table 3-4. The individual CRA group worths
measured were within the acceptance criterion range of
+ 15% of the predicted values and the total Group 5, 6 -
and 7 worths were well within the + 10% acceptance
criterion.

FJECTED ROD WORTH MEASUREMENT

3.4.1

3.4.2

Purpose

The purpose of this test was to determine the reactivity
worth of the worst case ejected control rod as specified
by the Cycle 4 Reload Report, to verify its worth is less
than 1.0% AK/K at Hot Zero Power and that it is within
acceptable agreement with the value predicted by the

fuel vendor.

Test Method

Initial conditions wgre established with the Reactor critical
at approximately 10 ° amps, Regulating Groups at approximately
0% wd, Group 8 at its maximum worth and Boron concentration
at equilibrium. The initial (steady state) Boron conceutra-
tion of the RCS was determined by sampling. Then, using

the predicted ejected rod worth the amount of Borom additien
required to bring the worst case ejected rod, Cont -1 Rod
7-3, to 100% withdrawn was determined. Boration was_jniti-
ated and the reactor was maintained critical near 10 ° amps
by withdrawal of Rod 7-3. Frequent sampling of the Reactor
Coolant System and Makeup Tank during boration was done

so that Boron concentration versus time would be known.

The rods were fully withdrawn and additional reactivity
compensation was made by withdrawal of Group 5. When

steady state Boron concentration was re-established,

Control Rod 7-3 was returned to 0% wd by using Group 5
withdrawal for reactivity conpeggation. The reactor

was maintained critical near 10 ° amps during the swap.

The other three rods quadrant-wise symmetric with 7-3

were also swapped for comparison. During the symmetric

rod swap, rod 7-7 was found to have the maximum worth

for an ejected rod.
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Using reactivity measurements, the differential boron
worth, and the position of coentrol rods involved, the
worst case ejected rod worth was determined.

3.4.3 Results and Evaluation

The measured worth of the worst case ejected rod, control
rod 7-7 was compared acceptably with the predicted value
and its worth met the acceptance criterion of < 1.0% AK/K.
The test results are tabulated in Table 3-5.
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4.0 POWER ASCENSION TEST SUMMARIES

4.1 CORE POWER DISTRIBUTION TEST

4.1.1

4.1.2

Purpose

The objective of the Core Power Distribution Test was to
measure the power distribution of the reactor core at the
power plateaus of 40%, 75% and 100% full power during power
escalation in order co verify that the DNBR, LHR, quadrant
pewer tilt, and power peaking factors did not exceed al-
lowable limits.

The limits placed on the measured parameters were as fol-
-oWs

i) The maximum linear heat rate, LHR, in the core is less
than the LOCA limit per Technical Specifications for
the axial location of the peak. When testing at a
power level below rated power, the maximum LFR when
extrapolated to rated power must also meet this cri-
terion.

ii) The minimum DNBR must be greater than 1.30 at rated
power conditions and when extrapolated to rated power
conditions.

iii) The quadrant power tilt must not exceed the value
allowed by the Technical Specifications.

iv) The highest measured radial and total power peaking
factors shall not exceed the highest predicted peaks
by mere than 5% and 7.5% at the 75% and 100% power
plateaus, respectively(8% and 12% at the 40% power
plateau). The acceptance criteria for the power
peaking factors is a comparison of highest
predicted to highest measured and not a grid to grid
comparison.

These acceptance criteria are established to verify that
core nuclear and thermal hydraulic calculational models

are conservative with respect to measured conditions there-
by verifying the acceptability of data from these models
for input to safety analysis. The acceptance criteria

also serve to verify acceptable operating conditions at
each test plateau and eventually at rated power conditioms.

Test Method

Equilibrium conditions were established at 75% and 100% FP
ensuring that Xenon was in three-dimensional equilibrium
(equilibrium Xenon was not required for the 40% tests) with
no APSR motion and minimal power fluctuations and/or con-
trolling rod group motion. The incore monitoring system
and the plant computer were used for data collection and

analysis. }(J'?() | 4 5
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Results and Evaluation

A summary of the test results is given in Table 4-1. This

table indicates that all measured DNBR's were greater than

the 1.30 mipimum, all linear heat rates were less thaa the
Technical Specification LOCA limit, Figure 3.5.2.4, (Attachment
A) and all quadrant tilts were telow the Technical Specification
limits. The measured aud total power peaking factors were with-
in the acceptance criteria.

Figure &4-1 shows the core grid/Self Powered Neutron Detector
(SPND) string correlation for the core locations used to measure
the radial and total power peaking factors. The results of the
power distribution measurements are tabulated in Figures 4-2

and 4-3 for the 40% FP plateau, Figures 4-4 and 4-5 for the 75%
FP plateau, and in Figures 4-6 and 4-7 for the 100% FP plateau.
These figures indicate that the predicted power peaking factors
are in good agreement with measured values. All measured peaking
factors were within acceptance criteria limits.

Conclusions

Measured DNBR's, Linear Heat Raies, and Quadrant Tilts verified
that the core can be operated at rated power without exceeding
Technical Specifications or ECCS LOCA power distributiom criteria.

The measured power distributions verified the predicted distribu-
tions and the largest radial and total peaking factors were with-
in the acceptance criteria.

The measured DNBR and Linear Heat Ratas verified that the Reactor
Protection System setpoints are sufficient to protect the core
against exceeding DNBR or maximum linear heat rate limits and
that Technical Specification Figure 3.5.2-0 limits are sufficient
to protect against exceeding the LOCA limit heat rate.



Page 10

4.2 POWER IMBALANCE DETECTOR CORRELATION TEST
4.2.1 Purpose

The Power Imbalance Detector Correlation test determined
the relationship between out-of-core detector and incore
detector measured imbalance.

6.2.2 Test Method

Imbalance measurements were made to determine the acceptability
of the out-of-core detectors to detect imbalance. Price to
testing, the delta flux imbalance amplifier gain setting was
adjusted to obtain an expected out-of-core to incore siope of
1.20 to allow for uncertainty in predicting the amplifier gain
necessary to obtain the required out-of-core to incore slope
of 1.15. The measurements were made by obtaining various

core imbalance conditions at 75%FP while at equilibrium Xenon
conditions by adjusting the axial power shaping rod positions.
From this data plots of incore imbalance versus out-of-core
imbalance were maintained and the slope was determined.

B:d. 3 Results and Conclusions

The relationship between out-of-core imbalance and incore
imbalance was found to be linear with an average slope of
1.23. The mioimum slope was 1.22 on channels B and D, and

the maximum was 1.24 on chaanels A and C. These values as-
sure the RPS trip limits resulting from imbalance indications
would be conservative since the RPS indication is frum out-of=-
core detectors.



Page 11

4.3 DETERMINATION OF REACTIVITY COEFFICIENTS AT POWER

4.3.1

4.3.2

4.3.4

Purpose

The purpose of this test was to measure the moderator temperature
coefficient and power doppler coefficient at full power and to
compare the results with predicted values.

Acceptance criteria for the test were that tgg power doppler
coefficient be more negative tham -0.55 X 10 "(AK/K)/%FP, and
that the moderator temperature coefficient measured at power
operating conditions be non-positive above 95% TP.

Test Method

The moderator temperature coefficient at power operating condi-
tions was measured by varying T using the T setpoint con-
troller on the Reactor Demand S23fion and maintgfning constant
power with the ICS in automatic. The corresponding control rod
motion is related to the reactivity change which is used to
determine the moderator temperature coefficient.

The power doppler coefficient is measured by varying reactor
power using the Integrated Control System Unit Load Demand(ICS
ULD) station and recording the corresponding control rod motion.
The corresponding control rod motion is related to reactivity
cnange which is used to determine the power doppler coefficient.

The control rod reactivity worth was determined by a differential
worth measurement with an on-line reactivity calculator.

Results and Evaluation

The results of the reactivity coefficients test are summarized
in Table 4-2.

The power doppler coefficient at full power was below the maximum
acceptable value. The moderator temperature coefficient was well
below the non-positive limit.

Conclusion
The measured values of all reactivity coefficients were within

the acceptable limits. The acceptance cr-iteria of this test
were met in full without deficiencies.
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5.0 CONCLUSION

The results and conclusions summarized in the body of this report
demonstrate that the Arkansas Nuclear One Unit 1 Cycle &4 reload has
been properly designed and the unit can be operated in a manner that
will not endanger the health aad safety of the public.
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Figure 2-1
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TABLE 3-4

CONTROL ROD REACTIVITY WORTHS

e e — RO—— e e —————————

© VENDOR | IN-HOUSE % ERROR BETWEEN |
CRA MEASURED WORTH PREDICTED WORTH | PREDICTED VALUE | MEASURED & VENDOK
GROUP ; (%AK/K)  (RAK/K) | (RAK/K) PREDICTED VALUES

5 0.92 D 0.96 1.01 4.3

-, i .16 R 1.09 S 1.09 -6.0

. 09 0.9 1 0.91 h.4

Total 5-7 | 2.99 A ~3.00 i 3.01 0.3

TABLE 3-5

EJECTED CONTROL ROD WORTH

———— e ———y

T PREDICTED VENDOKR| % ERROR BETWEEN |

| MEASURED VALUE

CRA/CORE GRID | BORCN SWAP [ ROD SWAP VALUE MEASURED & VENDOR
SIREEN WSO DS PREDICTED VALUES

' ON SWAP ROD SWAP
| 7-3/M-14 | 0.58AK/K | 0.65%K/K | 0.767aK/K _ [31.0 16.9

7-5/pP-8 N/A | 0.66%AK/K |  0.76%AK/K

SN TS, A

N/A 15.2

1-7/H-2 CN/A_ | 0.70%AK/K 0.76%AK/K | N/A 8.6

———eee e X

7-1/B-8 | N/A 1 0.68%AK/K |  0.76%AK/K N/A 11.8

Average N/A 13.4

——e e e e ———

N/A L6TUAK/K | 0.767AK/K



TABLE 4-1
SUMMARY OF POWER TESTING RESULTS

DATE 6/26/79 6/29/79 7/2/7%

TIME 0349 2211 1935
Power Level (Nominal %) 40 75 100
Group 1-5 (%w/d) 100 100 100
Group 6(w/d) 88.2 90.7 89.9
Group 7 (%w/d) 10.1 1.9 8.4
Group 8 (%w/d) 21.2 12.8 9.1
Core Burnup (EFPD) 0.6 2.6 5.3
Boron Concentration (ppmB) 1118 989 951
Axial Imbalance (%FP) -0.2 -1.1 3.1
Max Quadrant Pwr Tilt (%) +2.76 +2.62 +2.44
(Incore Detectors)
DNBR 8.64 4.44 3.17
LHR 5.19 9.27 12.11
Max Measured Radial Pwr Peak 1.452 1.430 1.386
Max Measured Total Pwr Peak 1.811 1.765 1.709
Max Peak Measured At Core Grid/Level M-4/5 E-4/5 1=12/5
Max Predicted Radial Pwr Peak 1.436 1.412 1.401
Max Predicted Total Pwr Peak 1.718 1.709 1.756
Max Total Peak Predicted at Core Grid L-11 L-11 L-11
Percent Error * Max Radial Peak -1.10 -1.26 -1.08
Percent Error * Max Total Peak -5.14 -3.17 «2.75
Equilibrium Xenon NO YES, 3-D YES, 3-D
¥ Duveast Reves # Predicted-Measured X 100%

Measured
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TABLE 4-2

SUMMARY OF MEASURED AND PREDICTED REACTIVITY COEFFICIENTS AT POWER

PARAMETER VALUE
l
I 6 89
Control Rod Assembly
Group (% Withdrawn) 7 10
' 8 | 10 |
| Boron Concentration(ppmB) 1 936 f
Measured :-1.03 X 10-6 AJ
|
' .:
‘ Temperature Coefficient | ]
! | Vendor ! % |
| | Predicted |-1.32X 10" |
| Lx | | |
{ il | | —
| | | "
; | Measured | -1.04 X 10
; Power Doppler | f
| Coefficient ' ;
} : z
‘ |
| AK/K ;VendOt i -
| % Full Power | Predicted | -1.30 X 10 A
| é ~
; | Measured | -0.86 X 10~ |
| Moderator Coefficient | j
i AK/K ' Vendor ' i ;
| °F i Predicted '~-1.17 X 10 |

1y 1

s



FIGURE 4-1

CORE SPND STRING/CORE GRID CROSS REFERENCE

1 T !
H-8 H-9 | F-8 H-5 N-8 | H-13| B-8 H-1 |
1 2 4 10 14 21 30 37 |
)
{
G-9| F-7 E-9 K-12 | -9 B-7 R-7 |
3 6 5 20 |29 31 45 |
* = * * *
L6 M-10 D-10! ¢-10| P-6 R-10 Z
12 17 27 | 28 4 46 |
* * * =
E-11 D-5 | 0-5 M-14
26 33 |42 49
%* %*
N-4 | 0-12| D-14
41 | 48 51
c-13
52
e
X - X CORE GRID LOCATION
XX DETECTOR NUMBER

* The radial and total peakiug factors at these core locations were

calculated using the average readings from all detectors symmetric

to this location.
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FIGURE 4-2

C"“PARISON OF PREDICTED AND CALCULATED STEADY STATE TOTAL PEAK POWER
~ISTRIBUTION AT 40% FP, EQUILIBIIUM XENON MEASUREMENT CONDITIONS

Control Rod Group Positionms Core Frower Level 40.3%FP

Gps 1-4 100%wd Boron Concentration 1118.0 ppm
Gp 5 100%wd Core Burnup 0.6 EFPD

Gp 6 88%wd Axial Imbalance =-0.2%FP

Gp 7 10%wd Max Quadrant Tilt 2.76%

Gp 8 21%wd

[X. XX Measured Values
X. XXX Predicted Value

Core I
Centerlines '
<9

0

(&)
— —y
o

7958 [ 0.486 |

171 1.06 ] 1.203371.515 1.320i 1.46:

,294 1.392 0.739 | 0.474 |
527 1.112 1.485 ] 0.697
| !
.534| 1.256 | 1.406 | 0.666
323 1.633 | 1.221 | 0.543 |
f ? s
.387 1.572 | 1.202 | 0.502 |
763 1.404 | 0.631 ]

0.776! 0.993| 1.182 | 1.466
0.899 | 1.466 | 1.239)

o

0.706 | 1.488 | 1.266
| 1.566 | 1.722
|

-

i | 1.643 | 1.718
1,430

1
1

|
| | 1 1.396 1.642 1.390 | 0.655
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FIGURE 4-3

COMPARISON OF PREDICTED AND CALCULATED STEADY STATE RADIAL PEAK POWER

Control Rod Group Positioms
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DISTRIBUTION AT 40% FP, EQUILIBIIUM XENON MEASUREMENT CONDITIONS

Core Power Level 40.3%FP

Boron Concentration 1118.0 ppm

Core Burnup 0.6 EFPD
Axial Imbalance -0.2%FP
Max Quadrant Tilt 2.76%
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FISURE 4-4

COMPARISON OF PREDICTED AND CALCULATED STEADY STATE TOTAL PEAK POWER
DISTRIBUTION AT 75% FP, EQUILIBIIUM XENON MEASUREMENT CONDITIONS

Control Rod Group Positions Core Power Level 74.1%FP
Gps 1-4 100%wd Boron Concentration 989 ppm
Gp 5 100%wd Core Burnup 2.6 EFPD

Gp 6 90.7%wd Axial imbalance -1.1%FP

Gp 7 11.0%wd Max Quadrant Tilt 2.62%

Gp 8§ 12%wd
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FIGURE 4-5

COMPARISON OF PREDICTED AND CALCULATED STEADY STATE RADIAL PEAK POWER
DISTRIBUTION AT 75% FP, EQUILIBIIUM XENON MEASUREMENT CONDITIONS

Control Rod Group Positions

Gps 1-4 100%wd
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6 90.7%wd
7 11.0%wd
8 12.8%wd

|

Core '
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Core Power Level 74.1%FP

Boron Concentration 989 ppm

Core Burnup 2.6 EFPD

Axial Imbalance -1.1%FP

Max Quadrant Tilt 2.62%
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FIGURE 4-6

COMPARISON OF PREDICTED AND CALCULATED STEADY STATE TCTAL PEAK POWER
DISTRIBUTION AT 100% FP, EQUILIBIIUM XENON MEASUREMENT CONDITIONS

Control Rod Group Positions Core Power Level 99.7%FP
Gps 1-4 _100%wd Boron Concentration 989 ppm
Gp 5 _100%wd Core Buraup 5.3 EFPD

Gp 6 89.9%wd Axial Imbalance -3.1%FP

Gp 7  8.4%wd Max Quadrant Tilt 2.44%

Gp 8 9.1%d
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FIGURE 4-7

COMPARISON OF PREDICTED AND CALCULATED STEADY STATE RADIAL PEAX SOWER
DISTRIBUTION AT 100% FP, EQUILIBIIUM XENON MEASUREMENT COND:[IONS

Control Rod Group Positions Core Power Level 99.;%I?
Gps 1-4 100%wd Boron Concentration 951 ppm
Gp 5 100%wd Core Burnup 3.3 EFPD

Gp 6 89.9%wd Axial Imbalance -3.1%FP

Gp 7 8.4%wd Max Quadrant Tilt 2.44%

Gp 8 9.1%d
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