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Westinghouse Proprietary Class 2

Callaway Cycle 6 Rev. 4

1.0

CORE OPERATING LIMITS 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.

3113 Moderator Temperature Coefficient

3.135 Shutdown Rod Insertion Limit

3.1.36 Control Rod Insertion Limits

321 Axial Flux Difference

322 Heat Flux Hot Channel Factor

323 Nuclear Enthalpy Rise Hot Channel Factor
391 Refueling Boron Concentration
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Callaway Cycle 6 Rev. 4

20

2.1

OPERATING LIMITS

The 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.

(Specification 3.1.1.3)

2.1.1 The 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.

The Moderator Temperature Coefficient shall be less negative than -41 pcm/°F.
This limit shall be referred to as the End of Cycle Life (EOL) Limit.

212 The MTC 300 ppm surveillance limit is -32 pcm/®F (all rods withdrawn, Rated
Thermal Power condition).
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FIGURE 1

CALLAWAY UNIT 1 CYCLE 6
MODERATOR TEMPERATURE COEFFICEENT VS POWER LEVEL
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Westinghouse Proprietary Class 2

Callaway Cycle 6

22 Shutdown Rod Insertion Limits (Specification 3.1.3.)

The shutdown rods shall be withdrawn to at least 225 steps.

23 Control Rod Insertion Limits (Specification 3.1.3.6)
The Control Bank Insertion Limits are specified by Figure 2.
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FIGURE 2

CALLAWAY UNIT 1 CYCLE 6
ROD BANK INSERTION LIMITS VERSUS
RATED THERMAL POWER - FOUR LOOP OPERATION
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Westinghouse Proprietary Class 2

Callaway Cycle 6 Rev. 4
24  Axal Flux Difference (Specification 3.2.1)

241 The Axial Flux Difference (AFD) Limits are provided in Figure 3.

242 The target band during Restricted AFD Operation is +3%. The AFD limits
provided in Figure 3 also remain applicable during Restricted AFD Operation.

243 The minimum allowable power level for Restricted AFD Operation, APLN?, is
90% of RATED THERMAL POWER.
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CALLAWAY UNIT 1 CYCLE 6
AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF
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.
B

(Specification 3.2.3)
Fui" S Fou™T [1 + PF,(1-P)]

26

THERMAL POWER
RATED THERMAL POWER

where: P =

261 F "7 =15

262 PF,, =03

2.7

Cluc il ANDCCTILTa L

(Specification 3.9.1)
2.7.1 The refueling boron concentration to maintain K 4 < 0.95 shail be > 2000 ppm.
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FIGURE 5

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 8000 MWD/MTU (Measured A Q= -16% +/~ 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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FIGURE 6

CALLAWAY UNIT 1 CYCLE 6

W(Z)“0 AT B000 MWD/MTU (Measured A C.= -12% +/~ 2%)

* Top end bottom 15% excluded as per Tech Spec 4.2.22G

Page 13 of 38



. 2 ST IS P AT RTINS HI L u n
wlm m' < “l?‘O - ~e -
- - - N L Sl S e . -
-0 ™~ P Rl o ol o - e e :
. . : >
e e e - e

Lol R SR R

COOVOGr v rrerMMNe ¢ 83333’lll“lllll..l..ll????.1ll.lll.l.l.lﬂ§ﬂ SELEEES

mmm A%a28eaRas8eal - mmummmmmamnmummnmmu-mmnmmmammmmmmmmmmmmmmmummmmmummm

-

o« =
® =
Q
[+
- E
——— — llwll.vli,%.! —+—+—1+— —_—— - —4-—4
= 8 Ral A
44 4 4 “'\ v
Sl o
v
-

.
CORE HEIGHT (FEET)

FIGURE 7

CALLAWAY UNIT 1 CYCLE 6
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FIGURE 8

CALLAWAY UNIT 1 CYCLE 6
W(Z)“o Al 8000 MWD/MTU (Measured A.O= ~4% +/~ 2%)

* Top and bottom 15% excluded as per Tech Spec 4222C
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FIGURE 10

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 8000 MWD/MTU (Measured A.O.= +4% +/~ 2%)

* Top and bottom 15% excluded as per Tech Spec 4.2.22G
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FIGURE 11

CALLAWAY UNIT 1 CYCLE 6

w(z’uo AT 8000 MWD/MTU (Measured A.Q.= +8% +/- 2%)

* Top anc bottom 15% excluded as per Tech Spec 4.2.2.20G
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FIGURE 13

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 12000 MWD/MTU (Messured A Q.= -16% +/~ 2%)

* 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% exciuded as per Tech Spec 4.2.2.2G
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FIGURE 15

CALLAWAY UNIT 1 CYCLE 6
MZ)NO AT 12000 MWD/MTU (Measured A.O.= -8% +/- 2%)

* Top and bottom 15% excluded as per Tech Spec 4.222G
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FIGURE 16

CALLAWAY UNIT 1 CYCLE 6
W(Z)NO AT 12000 MWD/MTU (Measured A.O0.= 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)m AT 12000 MWD/MTU (Measured A Q= 0% +/~ 2%)

* Top and bottom 15% exciuded as per Tech Spec 42.22G
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FIGURE 18

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 12000 MWD/MTU (Measured A.Q.= +4% +/~ 2%)

* Top and bottom 5% excluded as per Tech Spec 4.2.2.2G
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FIGURE 19

CALLAWAY UNIT 1 CYCLE 6
W(Z)NO 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%)
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FIGURE 21

CALLAWAY UNIT 1 CYCLE 6
W(Z)NO 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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FIGURE 22

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 16000 MWD/MTU (Measured A.O.= -12% +/- 2%)

* Top and hottorn 15% exciuded &s per Tech Spec 4.2.2.2G
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FIGURE 23

CALLAWAY UNIT 1 CYCLE 6
W(Z)NO AT 16000 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 24

CALLAWAY UNIT 1 CYCLE 6
W(Z)“o AT 16000 MWD/MTU (Measured A.O.= -4% +/- 2%)

* Top and bottom 15% exciuded as per Tech Spec 4.222G
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FIGURE 25

CALLAWAY UNIT 1 CYCLE 6
W(Z)No AT 168000 MWD/MTU (Measured A.0 ~ 0% +/- 2%)

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

CALLAWAY UNIT 1 CYCLE 6
W(Z)“0 AT 16000 MWD/MTU (Messured A Q.= +4% +/~ 2%)

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

CALLAWAY UNIT 1 CYCLE 6
AT 16000 MWD/MTU (Measured A Q.= +8% +/~ 2%)
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* Top and bottom 15% exciuded as per Tech Spec 42220
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FIGURE 28

CALLAWAY UNIT 1 CYCLE 6
W(Z)NO AT 16000 MWD/MTU (Measured A.O.= +12% +/~ 2%)

* Top and bottom 15% exciuded as per Tech Spec 4.2.2.2G
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FIGURE 29

CALLAWAY UNIT 1 CYCLE 6

AT 8000 MWD/MTU

RAFDO
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* Top and bottom 15% excluded as per Tech Spec 4.222G
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FIGURE 30

CALLAWAY UNIT 1 CYCLE 6

AT 14000 MWD/MTU

RAFPDO
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* Top and bottom 15% exciuded as per Tech Spec 4.2.2.2G
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FIGURE 31

CALLAWAY UNIT 1 CYCLE 6

AT 18000 MWD/MTU

,um

w(z

* Top snd bottom 15% exciuded as per Tech Spec 4.222C
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