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COLR for DONALD C. COOK NUCLEAR PLANT UNIT 2 CYCLE 8

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report for Donald C. Cook Nuclear Plant Unit 2
Cycle 8 has been prepared in accordance with the requirements of Technical
Specification 6.9.1.11.

The Technical Specifications affected by this report are listed below:
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Moderator Temperature Coefficient
Movable Contxol Assemblies Group Height
Rod Drop Time

Shutdown Rod Insertion Limit

Control Rod Insertion Limits

Axial Flux Difference

.Heat Flux Hot Channel Factor

Nuclear Enthalpy Hot Channel Factor
Allowable Power Level
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COLR for DONALD C. COOK NUCLEAR PLANT UNIT 2 CYCLE 8

2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section
1.0 are presented in the following subsections. These limits have been
developed using the NRC-approved methodologies specified in Technical
Specification 6.9.1.11.2.

-

2.1 Moderator Temperature Coefficient (Specification 3/4.1.1.4)

2.1.1 The Moderator Temperature Coefficient MIC Limits are:

The BOL/ARO-MTC shall be less positive than
the value given in Figure 1,

The EOL/ARO/RTP MIC shall be less negative than
-3.80E-4 ak/k/°F.

This limit {s basded on a Ty, Program with HFP vessel
T.. _ of 574°F ave
avg
where: ARO stands for All Rods Out
BOL stands for Beginning of Cycle Life
EOL stands for End of Cycle Life
RTP stands for Rated Thermal Power
HFP stands for Hot Full Thermal Power

2.1.2 The MTC Surveillance limit is:
The 300 ppm/ARO/RTP-MTC should be less negacive

than or equal to -3,10E-4 Ak/k/ F at a HFP vessel
average temperature of 574°F.

.
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COLR for Donald C. Cook Nuclear Plant Unit 2 Cycle 8

2.2 Rod Drop Time Drop Height (Specification 3/4.1.3.4)

2.2.1 All rods shall be dropped from 228 steps.

2.3 sShutdown Rod Insertion Limit (Specification 3/4.1.3.5)

2.3.1 The shutdown rods shall be withdrawn to 228 steps.

2.4 Control Rod Insertion Limits (Specification 3/4.1.,3.6, and 3/4.1.3.1)

2.4.1 The control banks shall be limited in physical insertion as
shown in Figure 2.

2.4.2 Successive Control Banks shall overlap by 100 steps. The

sequence for Control Bank withdrawal shall be Control Bank A,
Control Bank B, Control Bank C, and Control Bank D.

2.5 " Axial Flux Difference (Specification 3/4.2.1)

2.5.1 The Allowable Operation Limits are provided in
Figure 3.
2.5.2 The AXIAL FLUX DIFFERENCE (AFD) target band during base load

operations is +3%, -3% (not applicable for this cycle)

2.5.3 The AFD target band is +5%, -5% for a cycle average accumulated
burnup > 0.0 MWD/MTU
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COLR for Donald C. Cook Nuclear Plant Unit 2 Cycle 8

2.6 Heat Flux Hot Channel Factor - FQ(Z) (Specifications 3.2.2)

CFQ

FA(Z)S --- * R(2) for P > 0.5
T

FQ(Z)S 2 * CFQ * K(2) for P < 0.5

THERMAL POWER

RATED THERMAL POWER

"2.6.1 CFQ= 2.335 for Westinghouse VANTAGE 5 fuel
CFQ= 2.10 for ANF fuel

2.6.2 K(Z) is provided in Figure 4 for Westinghouse
VANTAGE 5 fuel
K(Z) is provided in Figure 5 for ANF fuel
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COLR for Donald C. Cook Nuclear Plant Unit 2 Cycle 8

2.7 Nuclear Enthalpy Rise Hot Channel Factor - FNAH (Specification 3/4.2.3)

FVAH < CFDH * (1 + PFDH * (1-P))

THERMAL POWER
where: P ™ essceescccccaccac..
RATED THERMAL POWER

2.7.1 CFDH = 1.56 for Westinghouse VANTAGE 5 fuel
= 1.49 for ANF fuel

2.7.2 PFDH
PFDH

0.3, Westinghouse VANTAGE 5 fuel
0.2, ANF fuel
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COLR for Donald C. Cook Nuclear Plant Unit 2 Cycle 8

2.8 Allowable Power Level - "APL (Specification 3.2.6)

CFQ * K(Z)

FQ(®) * V(2) * Fp

APL= min over Z of

2.8.1 V(2Z) is provided in Table 1 for +5% AFD target band
2.8.2 CFQ and K(2) is provided in COLR Section 2.6.1
2.8.3 Fp is provided in Technical Specification 3.2.6
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FIGURE 3
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MESH AXIAL

NO. HEIGHT
1 0.0
2 0.2
3 0.4
4 0.8
S 0.8
8 1.0
7 1.2
8 1.4
8 1.6
10 1.8
11 2.0
12 2.2
13 2.4
14 2.8
15 2.8
18 3.0
17 3.2
18 3.4
19 3.6
20 3.8
21 4.0
2 4.2
23 4.4
26 4.8
25 4.8
28 5.0
27 8.2
28 8.4
28 8.8
Jo° 3.8
31 8.0
32 6.2
33 6.4
34 6.8
33 6.8
38 7.0
37 7.2
38 7.4
38 7.8
40 7.3
41 8.0
42 8.2
43 8.4
44 8.8
43 8.3
-48 9.0
47 9.2
48 9.4
49 9.0
S0 9.3
31 10.0
82 10.2
33 10.4
84 10.8
55 10.8
S8 11,0
87 11.2
58 11,4
58 11.8
6o 11.8
12.0

Top and bottom 10% of core are excluded as per Technical Specifications.

150

1.0941
1.0920
1.0801
1.0889
1.0884
1.0879
1.0873
1.0868
1.0883
1.0882
1.08587
1.0858

-~ 1.0881

1.0880
1.0887
1.0880
1.0839
1.0823
1.0803
1.0778
1.0748
1.0718

1.0868
1.0862
1.08S8
1.0881
1.0880
1.0887
1.0830
1.0839
1.0823
1.0803
1.0778
1.0748
1.0718
1.0698

BURNUP RANGES (MWD/MTU)

1.0018
1.0809
1.0002
1.0887
1.08%0
1.0888
1.0880
1.0878
1.0870
1.0883
1.0858
1.08%0
1.0843
1.0838
1.0827
1.0818
1.0804
1.0788
1.0761
1.0732

2000

1.0819
1.0909

1.0802"

1.0897
1.0880
1.0834
1.0880
1.0876
1.0870
1.0888%
1.0887
1.0888
1.0858
1.0847
1.0837
1.0827
1.0812
1.0792
1.0787
1.0734
1.0703
1.0874
1.0842

1.0658
1.0732
1.0804
1.0882
1.0839
1.0878
1.1012

4000
8000

1.0000

33338

£ Y YV Qo G Y
- el mh oh b b b
. .

1.

1.1078
1.1071
1. 10681
1.1047
1.1029
1.1008
1.0882
1.0854
1.0928
1.0909
1.0898
1.0889
1.0881%
1.0872
1.0877
1.0893
1.0808
1.0921
1.0830
1.0933
1.0834
1.0932
1.0924
1.0911
1.0882
1.0887
1.0838
1.0796
1.07490
1.0728

8000
8000

1.0000

1.0878
1.0881
1.0872
1.0802
1.0833
1.0962
1.0989
1.1012
1.1032
1.1047
1.1088
1.1080
1.1087
1.1048
1.1031
1.1008
1.0973
1.0827
1.0898
1.0874
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1.0021%
1.0969
1.1019
1.1064
1.1108
1..1142
1.1178
1.1208
1.12306
1.1258
1.1288
1.1288
1.128%
1.12389
1.1208
1.1184
1.1127

w

1.1380
1. 1331
1.1281
1.1138
1.1084
1.1071
1.1030
1.0978
1.0982
1.1023
1.1068
1.1107
1.1183
1.1187
1.1240
1.1277
1.1307
1.1332
1.1382

o

1.0808
1.0088
1.1082
1.1178
1.1271
1.1399
1.1439
1.1508
1.1882
1.1687
1.17%0
1.1817
1.1889
1.1804
1.1922
1.1921
1.1802
1.1882
1.1812
1.1782
1.1872
1.13878
1.1448
1.1338

1.2476
1.2493
1.2484
1.2450

'1.2339

1.2303

1.2370
1.2438
1.2478
1.2493
1.2484
1.2480
1.2389
1.2303



