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1.0 CORE OPERA 11 G LIMTIS REPORT

Dis Core Operating Limits Report (COLR) for Callaway Plant Cycle 8 has been prepared
in accordance with the requirements of Technical Specification 6.9.1.9

De Core Operating Limits affecting the following Technical Specirmations are included in
this report.

3.1.1.3 Moderator Temperature Coefficient

3.13.5 Shutdown Rod lasertion Limit

3.13.6 Control Rod Insertion Limits

3.2.1 Axial Flux Difference

3.2.2 Heat Flux Hot Channel Factor

3.23- Nuclear Enthalpy Rise Hot Channel' Factor

3.9.1 Refueling Boron Concentration

|
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! 2.0 OPERATING LIMITS

ne cycle-specific parameter limits for the specifications listed in Section 1.0 are presented
in the subsections which follow. These limits have been developed using the NRC-
approved methodologies specified in Technical Specification 6.9.1.9.

|

2.1 Moderator Temocrature Coefficient
(Specification 3.1.1.3)

2.1.1 De Moderator Temperature Coefficient shall be less positive than the limits
shown in Figure 1. These limits shall be referred to as the Beginning of Cycle

,

Life (BOL) Limit. i

: The Moderator Temperature Coefficient shall be less negative than -47.9 pcm/*F.
*

This limit shall be referred to as the End of Cycle Life (EOL) Limit

2.1.2 De MTC 300 ppm surveillance limit is -40.4 pcm/*F (all rods withdrawn, Rated
| Dermal Power condition). |
3
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| 2.2 Shutdown Rod Insertion Limits
| (Specification 3.L3.5)
,

t

i

ne shutdown rods shall be withdrawn to at least 225 steps.

| 2.3 Control Rod lasertion L,imits

| (Specification 3.1.3.6)

ne Control Bank Insertion Limits are specified by Figure 2.
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2.4 Axial Flux Difference
4

(Specification 3.2.1)

) 2.4.1 De Axial Plux Difference (AFD) Limits are provided in Figure 3.

2.4.2 He target band during Restricted AFD Operation is 13%. The AFD limits
*

provided in Figure 3 also remain applicable during Restricted AFD Operation.

2.4.3 The minimum allowable power level for Restricted AFD Operation, APL*, is
; 90% of RATED THERMAL POWER.
!
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1 2.5 Heat Flux Hot Channel Factor - F (Z)o

(Specification 3.2.2)

! Fo"
i Fo(Z)s * K(Z) for P > 0.5
1 P
'

t

I

| Fo"'

Fo(Z)s * K(Z) for P s 0.5
; 0.5

}. 'DIERMAL POWER
where: P =

: RATED THERMAL POWER
l

|= 2.5.1 Fo" = 2.50 -
i
j 2.5.2 K(Z) is provided in Figure 4.
1

[ 2.5.3 'ne W(z) functions that are to be used in Technical Specifications 4.2.2.2,4.2.2.3,
; and 4.2.2.4 for Fo surveillance are shown in Figures 5 through 18.
1

4 ne Normal Operation W(z) values have been determined for several burnups up
! to 18000 MWD /MTU in Cycle 8. * mis permits determination of W(z) at any cycle
; burnup up to 18000 MWD /M1U through the use of three point interpolation. For
i cycle burnups greater than 18000 MWD /MTU, use of the 18000 MWD /MTU W(z)
'

values without interpolation or extrapolation is conservative %e W(zk values
'

were determined assuming Cycle 8 operates with the RAOC strategy. Also
j included is a W(zb function that bounds the W(zb curve for all Cycle 8
i burnups. Use of the bounding W(zb curve will be conservative for any Cycle 8
I

burnup; however, additional margin may be gained by using the burnup dependent
W(z)no values.

t

The Normal Operation W(z) values have also been determined for a range of
*

j' measured axial offset values in Cycle 8. For measured axial offset values within

| 13% of the predicted axial offset value, Figures 5 through 9 are applicable.
Additional W(z) values are provided in Figures 10 through 12 applicable to

i measured axial offsets within 13% of a measured-predicted axial offset difference
of -3.2%. Figures 13 through 15 provide W(z) values applicable to measured axial-

! offset within 13% of a measured-predicted axial offset difference of -6.4%.
Figures 16 through 18 provide W(z) values applicable to measured axial offsets.

j within 13% of a measured predicted axial offset difference of -9.4%. Figure 19
provides W(z) values applicable to measured axial offsets within 13% of a,

i measured-predicted axial offset difference of +3.3% for cycle burnups of 18000
i MWD /MTU or greater. For purposes of burnup interpolation, a consistent set of
j W(z) values should be used based on the difference between the measured and

h 9
;

1

- , - - - -- - - - -
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predicted axial offset. The W(z) set selected should be the set closest to the actual
measured predicted axial offset difference. He bounding W(z) value provided in
Figure 9 is only applicable for measured axial offset values within t,3% of
predicted values.

Because significant margin exists between the analytically determined maximum
Fo(z)*P vt. lues and their limit, Restricted Axial Flux Difference (RAFDO)
operation is not expected to be required f6r Cycle 8. For this reason, no W(z).
values are supplied for Cycle 8.

The W(z) values are provided for 73 axial points assuming the core height
boundaries of 0 and 12 feet and intervals of .167 feet between the core boundaries.

Table A.1 shows the burnup dependent F penalty factors for Cycle 8. Resea
values shall be used to increase F "(z) when required by Technical Specificationo
Surveillance Requirement 4.2.2.2.e. A 2% penalty factor shall be used at all cycle
burnups that are outside the range of Table A.1.

.

%

10
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TABLE A.1

F PENALTY FAC. ORS AS A FUNCTION OF CYCLE BURNUPT;

o

i
i

!

Cycle Burnup Fo"(z) Penalty Factor (%),

1

'

O 1@:

'$;
i 22500 2.00
1

i

i

$
4

j Note: All cycle burnups outside the range of the above table shall use a 2% penalty
factor for compliance with the 4.2.2.2.e Surveillance Requirement. Linear

i interpolation should be used for intermediate cycle burnups.

!
(

!

:

!

!
j

J
4

!

I

i
1
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; 2.6
Nuclear Enthalov Rise Hot Channel Factor - Fan".

! (Specification 3.2.3)

j
Fan" s Fan" {1 & PFan(1-P)]

'IEERMAL POWER
where: P =

. RATED THERMAL POWER
4

4

2.6.1 Fan" = 1.594

;

4 2.6.2 PFan = 03
J

2.7 Refueline Boron Concentration
(Specification 3.9.1)

,

2.7.1 The refueling boron concentration to maintain K,s 0.95 shall be >, 2000 ppm.

!

|
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Figure 7

Callaway Unit 1 Cycle 8

W(z)no at 10000 MWD /MTU

l
* Top and bottom 15% excluded as per Tech Spec 4.2.2.2C
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Figure 8

Callaway Uniti Cycle 8

W(z)no at 18000 MWD /MTU

* Top and bottom 15% exduded as per Tech Spec 4.2.2.2C
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Callaway Unit 1 Cycle 8

Bounding W(z)no For Cycle 8 |
l

' Top and bottom 15% excluded as per Tech Spec 4.2.2.2C
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Figure 10

callaway Unit 1 Cycle 8
W(s) , at 2000 MND/MTU

* Top and botton 15% excluded as per Tech spec 4.2.2.2G

Page 19



_ . . . _ .. - _ . . _ _ _ _ _ . . _ _ . _ _ _ . _ _ .-. _ . _ _ . . ..- . . . ~ _ _ m__

*
Causway Cycle 8*

gay, 2
,

.
-

1 . usamrass.
EE1MT PREMCTED

, (Ferr) AOe.M
#0.000 1.0000
#0.167 1.0000

J #0.333 1.0000
| 80.500 1.0000

g *9.667 1.0000,

80.033 1.0000
! e 1. 0 00 1.0000
j #1.167 1.0000
a

8 1.333 1.0000
, 81.500 1.0000

e1.667 1.0000
1.033 1.2755
2.000 1.2597
2.167 1.24411.5C, 2.333 1.2307
2.500 1.2100
2.667 1.2053

i 2.033 1.1931
j 3.000 1.1012

3.161 1.1723
3.333 1.1660
3.500 1.1615,

3.667 1.1501
] 3.033 1.15431.4CJ 4.000 1.1491

4.167 1.1431
4.333 1.1377
4.500 1.1334,

? 4.667 1.1301,.

& 4.033 1.1233
} 5.000 1.1159

''

'

A
g 5.167 1.1994

2
^

5.333 1.1965i N 0, ,

1.3C 4 5.500 1.1015 I-

A.. 5.667 1.1032
g 5.033 1.1193,

d a 6.000 1.13454 ,
*

A 6.167 1.1502
4 a 6.333 1.1664
3 a 6.500 1.1006,,

g g 6.667 1.1921
a 6.033 1.2010" 7.000 1.2134

g,gg & [ 7.167 1.2241
'

4 3 7.333 1.2347
, 7.500 1.2457

g 1.667 1.2541
6

. 6 7.033 1.2673~" A 0.000 1.2776 !

'A A' '0.167 1.2062
E 0.333 1.2919n ,,

A A 0.500 1.3001
4

di =

0.667 1.3092
d 1.1C 'A ^ * '88 1 8 "'

9.000 1.3106
9.167 1.3264
9.333 1.3336
9.500 1.3435
9.667 1.3501
9.033 1.3560

10.000 1.3607
10.167 1.3616

*10.333 1.0000
1.On ~ ' ' - - ' - - -

- - 2 3 4 5 6 7 8 9 10 11 12 * ** 8 87 1. 0 H O
e10.500 1.0000

{' 1

BOTTOM .u.an 1. One

CORE HEIGHT (FEET) "II.I" ||||||
*11.333 1.0000
r11.500 1.0000
e 11. 6 67. 1.0000
811.033 1.0000
e12.000 1.0000

Figure 11
callaway Unit 1 cycle 8
W(s), at 10000 letD/MTU

* Top and bottos 15% excluded as per Tech spec 4.2.2.2G
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Figure 12
callaway Unit 1 Cy-le 8
W(z) at 18000 mwd /stTU

* Top and botton 15% excluded as per Tech Spec 4.2.2.2G
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Callaway Unit 1 cycle 8
g W(z6 at 2000 ISID/IITU
i

l
* Top and bottom 5 15% excluded as per Tech spec 4.2.2.2G
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* Top a31d botteen 15% excluded as per Tech spec 4.2.2.2G
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Callaway Unit 1 Cycle 8
W(s), at 10000 letD/MTU

* Top and bottom 15% excluded as per Tech spec 4.2.2.2G
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callaway Untit 1 cycle s
W(s) , at 10000 ISrD/MTU (Meas. - Prod. AO= +3.3)

* Top and bottoen 15% excluded as per Tech spec 4.2.2.2G
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