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1.0 CORE OPERATING LIMITS REPORT

* Ibis 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

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

!

3.1.1.3 Moderator Temperature Coefficient

3.13.5 Shutdown Rod Insertion Limit

3.1.3.6 Control Rod Insertion Limits

3.2.1 Axial Flux Difference

3.2.2 Heat Flux Hot Channel Factor

3.2.3 Nuclear Enthalpy Rise Hot Channel Factor

3.9.1 Refueling Boron Concentration

!
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2.0 OPERATING LIMITS

He cycle-specific parameter limits for the specifications listed in Section 1.0 are presented
in the subetions 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. Dese limits shall be referred to as the Beginning of Cycle

Life (BOL) Limit.

De Moderator Temperature Coefficient shall be less negative than -47.9 pcm/*F. j

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2.1.2 De MTC 300 ppm surveillance limit is -40.4 pcm/*F (all rods withdrawn, Rated
Hermal Power condition).

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The shutdown rods shall be withdrawn to at least 225 steps.

2.3 Control Rod Insertion Limits
(Specification 3.1.3.6)

The Control Bank Insertion Limits are specified by Figure 2.

|
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2.4 Axial Flux Difference
(Specification 3.2.1)

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

2.4.2 The 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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2.5 Heat Flux Hot Channel Factor - Fo(Z)
~

(Specification 3.2.2)

Fo" .

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

Fo"
Fo(Z)s * K(Z) for P s 0.5.

0.5
THERMAL POWER

where: P =

RATED THERMAL POWER

2.5.1 Fo" = 2.50

2.5.2 K(Z) is provided in Figure 4.

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.

The Normal Operation W(z) values have been determined for several burnups up
to 18000 MWD /MTU in Cycle 8. His permits determination of W(z) at any cycle
burnup up to 18000 MWD /MTU through the use of three point interpolation. For
cycle burnups greater than 18000 MWD /MTU, use of,the 18000 MWD /M'IU W(z)
values without interpolation or extrapolation is conservative The W(z) values ,

Iwere determined assuming Cycle 8 operates with the RAOC strategy. Also
included is a W(z), function that bounds the W(z), curve for all Cycle 8
burnups. Use of the bounding W(z). curve will be conservative for any Cycle 8

'

burnup; however, additional margin may be gained by using the burnup dependent

W(z). values.

The Normal Operation W(z) values have also been determined for a range of
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
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
within 3% of a measured-predicted axial offset difference of -9.4%. For purposes
of burnup interpolation, a consistent set of W(z) values should be used based on
the difference between the measured and predicted axial offset. The W(z) set .

9
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. selected should be the set closest to the actual measured-predicted axial offset ;
Idifference. De bounding W(z) value provided in Figure 9 is only applicable for

measured axial offset values within 13% of predicted values.

Because significant margin exists between the analytically determined maximum
Fo(z)*Pa values and their limit, Restricted Axial Flux Difference (RAFDO)
operation is not expected to be required for 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 Fo penalty factors for Cycle 8. Rese
values shall be used to increase Fo"(z) when required by Technical Specification
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.

l
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TABLE A.1
i

Fn PENALTY FACTORS AS A FUNCTION OF CYCLE BURNUP j

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

0 1%

22500 2.00

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
interpolation should be used for intermediate cycle burnups.

i
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2.6 Nuclear Enthalov Rise Hot Channel Factor - F," 1

(Specification 3.2.3)

F," s F," [1 + PFm(1-P)]

THERMAL POWER
where: P =

RATED THERMAL POWER |

2.6.1 F," = 1.59

2.6.2 PF, = 0.3
'

2.7 Refueline Boron Concentration
(Specification 3.9.1)

2.7.1 The refueling boron concentration to maintain K,s 0.95 shall be12000 ppm.

|
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* 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

' Top and bottom 15% exduded as per Tech Spec 4.2.2.2C
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Figure 10
Callaway Unit 1 Cycle 8

W(z)w at 2000 MWD /MTU

Top and bottom 15% excluded as per Tech spec 4.2.2.2G*
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callaway Unit 1 cycle 8

W ( z ) no at 10000 MWD /MTU !
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* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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Figure 12
Callaway Unit 1 Cycle 8

W ( z ) no at 18000 MWD /MTU

? Top and bottom 15% excluded as per Tech spec 4.2.2.2G
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callaway Unit 1 cycle B

W(z) at 2000 MWD /MTU ,

Top and bottom 15% excluded as per Tech Spec 4.2.2.2G*
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callaway Unit 1 Cycle 8
W(z), at 10000 MWD /MTU

* Top and bottom 15% excluded as per Tech spec 4.2.2.2G
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Figure 15
Callaway Unit 1 Cycle 8

W(z), at 10000 MWD /MTU

* Top and bottom 15% excluded as per Tech Spec 4.2.2.2G
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Figure 16
Callaway Unit 1 Cycle 8

W(z)no at 2000 MND/MTU

Top and bottom 15% excluded as per Tech spec 4.2.2.2G*
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Figure 17
Callaway Unit 1 Cycle 8
W(z), at 10000 MWD /MTU

* Top and bottom 15% excluded as per Tech spec 4.2.2.2G
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Figure 18
callaway Unit 1 Cycle 8
W(z), at 18000 3DfD/MTU

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