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, ,

*

Callaway Cycle 6 Rev. 4

;

1.0 CORE OPERATING LIMTIS REPORT
!

This Core Operating Limits Report (COLR) for Callaway Plant Cycle 6 has been !
.

prepared in accordance with the requirements of Technical Specification 6.9.1.9. '

The Core Operating Limits affecting the following Technical Specifications are included in ;
this report..

:

i
3.1.13 Moderator Temperature Coefficient !

,

3.13.5 Shutdown Rod Insertion Limit
i

3.13.6 Control Rod Insertion Limits

3.2.1 Axial Flux Difference - i

\3.2.2 Heat Flux Hot Channel Factor :

i

3.23 Nuclear Enthalpy Rise Hot Channel Factor

3.9.1 Refueling Boron Concentration '

i

!

:

;
;

,
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!
2.0 OPERATING LIMTIS '

:

!.
The cycle-specific parameter limits for the specifications listed in Section 1.0 are presented j
in the subsections which follow. Rese limits have been developed using the NRC.;

;

approved methodologies specified in Technical Specification 6.9.1.9. I

2.1 Moderator Temocrature Coefficient |
(Specification 3.1.1.3) ,

i 2.1.1 he Moderator Temperature Coefficient shall be less positive than the limits 'I
shown in Figure 1. Rese limits shall be referred to as the Beginning of Cycle Life

{(BOL) Limit. ;

| He Moderator Temperature Coefficient shall be less negative than -41 pcm/'F.
His limit shall be referred to as the End of Cycle Life (EOL) Limit.

,

2.1.2 he MTC 300 ppm surveillance limit is -32 pcmf'F (all rods withdrawn, Rated
Hermal Power condition). ,

|
t

i

!

i

|
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CALLAWAY UNIT 1 CYCLE 6

MODERATOR TEMPERATURE COEFFICIENT VS POWER LEVEL
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2.2 Shutdown Rod Insertion Limits (Specification 3.1.3.5)

The shutdown rods shall be withdrawn to at least 225 steps.

23 Control Rod Insertion Limits (Specification 3.13.6)

The Control Bank Insertion Limits are specified by Figure 2.

t

r
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2.4 Axial Flux Difference (Specification 3.2.1)

t
\

2.4.1 he Axial Flux Difference (AFD) Limits are provided in Figure 3. !
!

2.4.2 he target band during Restricted AFD Operation is i3%. He AFD limits j
provided in Figure 3 also remain applicable during Restricted AFD Operation. ;

'

2.4.3 he minimum allowable power level for Restricted AFD Operation, APL *, is !
2

90% of RATED THERMAL POWER. f
i
i
:
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(Specification 3.2.2) Heat Flux Hot Channel Factor - F (Z)o

F RDo
F (Z)5 * K(Z)
o

P for P > 0.5

F RRo
F (Z)5 * K(Z)
o

0.5 for Pi 0.5

THERMAL POWERwhere: P ==
-

RATED THERMAL POWER-
2.5.1 F RWo = 2.50

2.5.2
K(Z) is provided in Figure 4.

2.5.3

and 4.2.2.4 for F surveillance are shown in Fine W(z) functions that are to be used in Technical Specificatio
gures 5 through 31.ons 4.2.2.2,4.2.2.3,

to 16000 MWD /MTU in Cycle 6 HiHe Normal Operation W(z) values have been d
s permits determination of W(z) at any cy letermined for several burnups upburnup up to 16000 MWD /MTU through th

.

For cycle burnups greater than 16000 MWD /MTe use of three point interpolation.W(z) values without interpolation or ext
ce

U, use of the 16000 MWD /MTUvalues were determined assuming Cycle 6 orapolation is consenathe. The W(z)
measured steady state axial offset. appropriate W(z)3o functions forinterpol tiperates with the RAOC strategy. Theyo

a on should be chosen based on the

for several burnups up to 18000 MWD /MTU iHe Restricted AFD Operation W(z) values W( ), z

determinadon of W(z) at any cycle burnn Cycle 6. His permitsgypo, have been determined
use of 3 point interpolation. For c
use of the 18000 MWD /MTU W(z)ycle burnups greater than 18000 MWD /Mup up to 18000 MWD /MTU through theconservative.

values without interpolation or extrapolatiTU,
on is

The W(z) values are provided for 73 axial p i
boundaries of 0 and 12 feet and intervals of 167o nts assuming the core heightboundaries.

feet between the core
.

Fage 9 of 38

-- --



. Westmgbouw Propnetory Qau 2

.

Callawey Cycle 6 Rev. 4

2.6 Nuclear Enthalov Rise Hot Channel Factor - F Nin
(Specification 3.23)

NFg 5_ p H [1 + PF n(1-P)]i A i

THERMAL POWER
where: P=

RATED THERMAL POWER

2.6.1 F RR = g,$9in

2.6.2 PFig = 03

2.7 Refueline Boron Concentration
(Specification 3.9.1)

2.7.1 *Ihe refueling boron concentration to maintain Kg < 0.95 shall be > 2000 ppm.

|
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* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G l
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FIGURE 10

CALLAWAY UNIT 1 CYCLE 6

W(Z) AT 8000 MWD /MTU (Measured A.O.= +4% +/- 2%)

* Top and bottom 15% axcluded as per Tech Spec 4.2.2.2G
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* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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W(Z)140̂ *** * *

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 14

CALLAWAY UNIT 1 CYCLE 6

W(Z)NO AT 12000 MWD /MTU (Measured A.O.- -12% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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* Top and bottom 15% axcluded as per Tech Spec 4.2.2.2G
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| CALLAWAY UNIT 1 CYCLE 6

W(ZQ AT 12000 MWD /MTU (Measured A.O.= -4% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 17

CALLAWAY UNIT 1 CYCLE 6

W(Z) AT 12000 MWD /MTU (Measured A.O.= 0% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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* Top and bottom 15% excluded as por Tech Spec 4.2.2.2G
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| W(Zy AT 12000 MWD /MTU (Measured A.O.- +8% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 20

CALLAWAY UNIT 1 CYCLE 6

W(Z)NO AT 12000 MWD /MTU (Measured A.O.- +12% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2Gi
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FIGURE 21

CALLAWAY UNIT 1 CYCLE 6

W(Zy AT 16000 MWD /MTU (Measured A.O.- -16% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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| CALLAWAY UNIT 1 CYCLE 6
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W(ZQ AT 16000 MWD /MTU (Measured A.O.- -8% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
;

I

!

Page 30 of 38

-m , . - - r r e -



I
- |

Rev. 4 nuorr -4 40
(FEE 7) w(2)

* 0.000 1.0000 l

* 0.157 1.0000 j
e 0.333 1.0000 !j,7 * 0.500 1.0000

| | e 0.567 1.0000
* 0.833 1.0000| | * 1.000 1.0000

! ! !
e 1.167 1.0000
* 1.333 1.0000

j j . i . 5m i . 00=
: * 1.587 1.0000

| | | 1.833 1.28551.6
|

2.000 1.2737
2.187 1.2508

I 2.333 1.2450
2.500 1.2281

j 2.987 1.2074
2.833 1.1811

| 3-000 1.1788

|
3.187 1.1884

1.5 3.333 1.1644

! ! 3.500 i. test
3.887 1.1882

| | 3.333 1.1758
4.000 1.1842

| | 4.157 1.1910
4.333 1.1970| | 4.500 1.1997

I 4.987 1.1988
j*4 4.833 1.1881

g 5.000 1.1957
5.187 1.1845

{ 5.333 1.1994m
y

| 5.500 1.2128v .naa 5.987 1.2288gu g A- d 'A 4'A. A 8.000 1.2812
5.833 1.2453

4k

j ( * ''
a6 8.187 1.2770' "13

t k %" *
8 828 i 2*o*

a s. 5m i.302e

h
a 8.887 1.3123''

, 8.833 1.3202j -

7.000 1.32748 & &: 7.187 1.3338
| A 7.333 1.3405

7.500 1.3430
| & h '

7.987 1.3435i2
A p ;M 7.833 1.3425,

;< 8.000 1.3384
d6 4 8.187 1.33384

8.333 1.3317
8.500 1.3285
8.087 1.3253
8.833 1.3188

I 0.000 1.3100
1.1

3 j 8.333 1.288:
S.187 1.3001

8.500 1.2871
S.987 1.2954
3.833 1.3000

10.000 1.3170
10.187 1.3248

e 10.333 1.0000
e to.500 1.0000

1.0 * '* 887 '- *
1 2 3 4 5 6 7 8 9 10 11 12 ' 'o *** 5""

BD OM TOP ' " .*1 7
" '""

. u 1.0 0

COREHEIGHT(FEET)
|||:0.7 |:""
. ,1.. .. 00
e 11.833 1.0000
* 12.000 1.0000

|

FIGURE 24

l
1

CALLAWAY UNIT 1 CYCLE 6

| W(Z) AT 16000 MWD /MTU (Measured A.O.- -4% +/- 2%)
i
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* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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' FIGURE 25

CALLAWAY UNIT 1 CYCLE 6

W(Z)NOAT 16000 MWD /MTU (Measured A.0 = 0% +/- 2%)
1

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 26

CALLAWAY UNIT 1 CYCLE 6 o

| W(Z)NO
"

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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4 FIGURE 27

CALLAWAY UNIT 1 CYCLE 6

W(Z)NO AT 16000 MWD /MTU (Measured A.O.= +8% +/- 2%)
<

i

I * Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 28

CALLAWAY UNIT 1 CYCLE 6

W(Z) AT 16000 MWD /MTU (Measured A.O.- +12% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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CALLAWAY UNIT 1 CYCLE 6

W(Z) AT 8000 MWD /MTU
aroo

Top and bottom 15% excluded as per Tech Spec 4.2.2.2G*
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FIGURE 30

CALLAWAY UNIT 1 CYCLE 6

W(Z) AT 14000 MWD /MTU
uroo

Top and bottom 15% excluded as per Tech Spec 4.2.2.2G*
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FIGURE 31
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CALLAWAY UNIT 1 CYCLE 6

i
! W(Z)aArm AT 18000 MWD /MTU

!
* Top and bottom 15% axcluded as per Tech Spec 4.2.2.2G !
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