
UNIT 1 CORE OPERATING LIMITS REPORT

9022020329 p02029
PDR ADOCK 05000325
P PNU



~
'

DONALD C. COOK NCULEAR PLANT UNIT 1 CYCLE 11

CORE OPERATING LIMITS REPORT

Revision 0

September', 1990



COLR for DONALD C. COOK NUCLEAR PLANT UNIT 1 CYCLE ll

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report for Donald C. Cook Nuclear Plant Unit 1

Cycle 11 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:

3/4.1.1.4
3/4.1.3.1
3/4.1.3.3
3/4.1.3.4
3/4.1.3.5
3/4.2.1
3/4.2.2
3/4.2.3
3/4.2.6

Moderator Temperature Coefficient
Movable Control Assemblies Group Height
Rod Drop Time
Shutdown Rod Insertion Limits
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 1 Cycle 11

2.0 OPERATING LIMITS

The cyle-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 ' Moderator Tem erature Coefficient (Specification 3/4 .1.1.4)

2.1.1 The Moderator Temperature Coefficient (MTC) Limits are:

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

The EOL/ARO/RTP-MTC shall be less negative than
-3.35E-4 6k/k/ F.

This limit is based on a T program with HFP
T of 550 F avg

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 negative
than or equal to -2.75E-4 hk/k/'F at a vessel average
temperature of 550 F.
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COLR for Donald C. Cook Nuclear Plant Unit 1 Cycle 11

2.2 Rod Dro Time Dro Hei ht (Specification 3/4.1.3.3)

2.2.1 All rods shall be dropped from 228 steps.

2.3 Shutdown Rod Insertion Limit (Specification 3/4.1.3.4)

2.3.1 The shutdown rods shall be withdrawn to 228 steps.

2.4 Control Rod Insertion Limits (Specification 3/4.1.3.5, 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.

l

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 core average accumulated
burnup > 0.0 MUD/MTU
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COLR for Donald C. Cook Nuclear Plant Unit I Cycle 11

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

CFQ
F (Z)< --- * K(Z)

Q
P

for P ) 0.5

F (Z)< 2 * CFQ * K(Z) for P < 0.5

THERMAL POWER

where: P

RATED THERMAL POWER

2.6.1 CFQ- 2.15 for Westinghouse fuel

2.6.2 K(Z) is provided in Figure 4 for Westinghouse fuel
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COLR for Donald C. Cook Nuclear Plant Unit 1 Cycle 11

2.7 Nuclear Enthal Hot Channel Factor - F (Specification 3/4.2.3)

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

THERMAL POWER
where: P

RATED THERMAL POWER

CFDH - 1.49 for Westinghouse fuel

2.7.2 PFDH - 0.3
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COLR for Donald C. Cook Nuclear Plant Unit 1 Cycle 11

2.8 Allowable Po~er Level - APL (Specification 3.2.6)

APL-min over Z for CFQ * K(Z)

F (Z) * V(Z) * F

2.8.1 V(Z) is provided in Table 1 for +5% AFD target band

2.8.2 CFQ and K(Z) is provided in COLR Section 2.6.1

2.8.3 Fp is provided in Technical Specification 3.2.6
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TABLE 1

COOK IIM!T 1 CYCI i 1t
V(X) PUNCTlON

(IIVO/NT!lfRAN44$
1004
4004

QO\0+~
t.oooo
I ~ 0400
'I

~ 0004
I ~ OOOO
I ~ 0004
I ~ 0000
'I . 044$
1.0433
1 ~ 041$
1 0402
'I . 0744
I . 0744
1. 0711

0714
0447

1.045$
1. 0434
I 0411

0402
I ~ 0414
1. 0435
1. 0454
1 ~ 047$
I . 0493
I.OT0$
I ~ 0724
1. OT2$
1.0733
1. 0733
1.072$
1 ~ 071$
1. OT03
1. 0441
'I . 0453
1.0414
1. 0594
I ~ 0$ 7$
1.0555
1.052$
I ~ 0491
1. 0443
I ~ 0497
1.0534
1. 0593
1.0444
1.0493
'I .073$
I ~ 0744
1.0424
1 . 045$
1. 0$ $ $
1. 0933
1. 0947
1.0997
I ~ 1021
I.oooo
1. 0044
1. oooa
1 ~ 0000
1 ~ 0000
1.0000

$ IJRII4t
2004
4040

1. 0000
tooooa
1:oooa
1. 0000
1:oaoo
1. 0000
1.0413
1.0400
1.0785
1.0747
1.0752
1 '739
1. 0723
1.0704
t .0442
1.0445
1.0444
1 ~ 0430
1. 0420
I ~ 041 ~
1 ~ 041$
1 ~ 0417
1 ~ 0417
1.4420
1 '422
1 '422
I ~ 0414
1 . 0413
1 ~ 0417
1 ~ 041$
1.0414
1.040$
t.a594
1 ~ 057$
1. 0552
1. 0537
1.0535
1.0524
1 ~ 0511
1 ~ 0491
1 '443
1.0171
1.0525
1 ~ 0513
1.0434
1.0440
1. 0724
1 ~ OTTO
t.0809
1.0414
1 ~ 0479
1 ~ 0915
1.0944
1 . 0977
1 . 1000
1 '000
1.

0000'.

0000
'I . 0000
1.0000
1.0000

4XlAL
IttZ~
oaeQaa
0. 00
0 ~ 20
4,40
0.40
0.$ 0
1.04
I ~ 20
1 ~ 10
1. 44
1.40
F 00
2 '0
2 '0
2.40
2 '0
3 ~ 04
3 '0
3. 40
3 '0
3 ~ $ 0
4 F 00
1 ~ 20
F 40
4 '0
4.4a
5.oo
5 '0
5.40
5 '0
5.40
4.aa
4 '4
4,40
4 '0
4 'Q
7 F 00
7,20
T. 10
7,40
7 ~ $ 0
4.oa
4 ~ 20
4.1Q
4 ~ 40
4.4Q
F 00
9.20
9.1Q
9 '0
9 ~ $ 4
10. 0
10.2
10. 4
10. 4
10. 4
11.0
11 ~ 2
11.4
11.4
11.4
12 ~ 0

0
1$ 0

1 +OOOOt. 0440
1 . 0000
1. 0000
1 ~ 4000
1. 0000
1 '794
1.0774
1.0750
1.0721
1. 0711
1. 0707
1 ~ 0700
I . 0491
1 ~ 0441
1. 044T
1. 0455
1. 0451
I ~ 0453
1. 0452
1. 041$
1.0415
1.0410
1.0433
'I. 0423
1.0412
I . 0403
1. 05$ T
1. 054$
1 ~ 0574
1 ~ 054 1

1. 0543
1. 0521
1. 0495
1.044$
1.0430
1. 039$
1. 037T
1.0392
t.0402
1 ~ 042 1

1.0440
1. 0509
1.0554
I ~ 0402
1. 0614
1. 0492
1.0735
'I . 0777
1 ~ 0414
1.0453
te0444
I ~ 0$ 1T
1. 0913
1. 4$ 4$
t.ooao
1 ~ 0000
1 ~ 0000
1. 0000
1 ~ OOOO
1. 0000

Il45H 15O
1000

1 ~ 000Q
1 ~ 0004
1 ~ ooaa
I ~ 0400
1 ~ OOOO
I ~ 0000
1. 079$
1. 0774
1.0754
I ~ 0730
1. 07 14
1. 0712
I ~ 0703
1. 0493
1. 0441
1. 0447
I ~ 0455
1 ~ 0451
1. 0453
1. 0452
1 ~ 044$
1. 044$
1. 0440
1. 0433
1. 0423
1. 0421
1.04 1$
1. 0412
I . 0401
1 ~ 0593
I ~ 05 ~ 1

1 ~ 0545
I 0541
I ~ 051$
1. 0491
1.045Q
1. 0425
1.0441
1 ~ 0440
1.0475
1. 0447

0493
I.0512
1. 0543
I ~ 0410
t.0454
1. 0741
1. 0744
1 ~ 0744
1.0422
I ~ 0450
1. 0$ $ 2
1. 0923
1. 0950
1. 0972
1. 0000
I . 0000
'I . 0000
I ~ 0000
'I . 0000
1. 0000

4004
0000

0 0 OOOO

1 ~ OOOO
1. 0000
1: aooo
1.0000
1 ~ 0000
1 ~ 0004
1.0492
1 ~ 0440
1.444$
1 '445
1. 0422
1.07$ $
1 ~ 074$
1. 0731
1. 04$ $
1.0454
1. 0424
1.0402
1. 0404
to042$
t.a4$ 7
1.0441
1.070$
1.0724
1.074$
1.0740
1 ~ 077 1
1. 0777
1.077$
1.0775
1.074$
1.071$
1. 072T
1.0497
1. 045T
1.0424
'I . 0405
1. 0575
1. 0537
1. 050$
1. 0512
I 0532
1.054$
t.o4oa
1.0454
1.0702
1.0750
1.0795
1. 0434
'I ~ 047 4
1,0914
1.0953
1.0944
1 ~ 101$
1. 1044
1,OOOO

0000
1.0000
1 '000
1.0000
1.0000

1000
2000

1 ~ OOOO
1 ~ OOOO
1 ~ 0000
1 ~ OOOO
1 ~ 0000
1 o 0000
1.07$ $
I . 0740
1. 0742
1 ~ 0741
1.0724
1.0720
1. 070$
1. 04$ $
1.0440
1.0445
1. 0450
I . 043$
1. 043$
1 ~ 0434
1.0433
I ~ 042$
1. 042$
1.0421
1. 0422
1 ~ 0421
I ~ 041 ~
1.0412
1.0404
I ~ 0593
1 ~ 0541
1 ~ 0545
1.0514
1 ~ 051$
1.0191
1. 0440
1. 0442
1 ~ 0444
1.044$
1 ~ 0175
1 ~ 0447
1. 0493
1 ~ 0515
1 ~ 0570
1.041$
1.0445
1.0710
1.0753
1.0793
1.0$ 2$
1 ~ 0444
1.04$ $
1 ~ 0931
1.095$
1 ~ 0941
1 ~ 0000
1.0000
1 ~ 0000
1.0000
1 '000
1 OOOO

9000
10040

ee%&ma
t. 0000
1. OOOO
1 ~ 0000
1 ~ 0400
1 ~ 0000
1. 0000
1. 0957
1. 0912
1.0922
1. 04$ T
1. 0447
1 ~ 0033
1. 0794
1.0751
1. 0704
1. 045$
1.0420
1 ~ 04 10
1. 0432
1.04T4
1.071T
1. 0757
1. OT9$
1 ~ 0430
t ~ 0440
to0444
1.0904
1 ~ 0920
1.0924
1.0924
1.0$ 1$
1 '902
1.0$ TT
1.0443
1 ~ 0400
1.074$
1. 0743
1. 0704
1 ~ 0454
1.0412
1. 0592
1. 0579
1.0544
1. 0401
'I .0458
1. 0709
1. 0757
1. 0404
1 ~ 0451
1 ~ 0493
I . 0934
1. 0975
1. 1012
I, 1043
1 ~ 1049
1. OOOO

0000
1 ~ 0400
1. 0000
1. 0000

0000

1 OOQQ
12040

% a\%%%
I ~ 0000
1 ~ 0000
1 ~ 0000
1.0004
I . 0000
1 ~ 0000
I ~ 103$
I ~ tat$
1. 0$ $ 1

I.0$ 5$
1 '920
I ~ 0474
1.0427
I ~ OTT$
1.0720
1.04$ T
1 ~ 0417
1.0424
1.0477
1.0744
1. 0402
1.0$ 4t
1 ~ 0914
1. 0944
1 ~ 1014
1 ~ 1044
I ~ 107$
1. 1101t. 1114
1 ~ 1117
1 ~ 111t
1. 1094
1 ~ 1044
t.1427
1.0942
1.0947
1 ~ 0915
1. 044$
1.0$ 0$
I . 0714
1. 0495
I ~ 043$
I 0541
'.0404
1.045$
1 '7t2
1 ~ 074 1

1.0410
1 '442
I 0911
1.0954
I . 0999
1 ~ 1037
1 ~ 1044
1. 1094
1. 0000
1.0000
1. 0000
1 ~ 0000
1.0040
1.0000

t 2004
$ 0L

'I ~ OOOO
1 ~ OOOO
1 ~ 0000
1 ~ OQOQ
1 ~ 0000

NO ~

a%%%

1 ~

2 ~

4 ~

5 ~

4.
7 ~

4 ~

$ .
10.
11 ~

12.
13.
14,
15.
14.
17,
14.

20.
21.
22.
2 3 ~

24 ~

25.
24.
2T.
2$ .
2$ .
30.

32.
33.
34

'5.

34.
37,
34

'$.
10.
11.
12 ~

13 ~

45,
14,
4T,
44,
19 ~

50,
51.
52

'3.

54.
5$ .
54.
57.
5 '
5$ .
40.
41.

1 ~ 0000
1 ~ 1 137
1 ~ I 107
1 ~ 1070
t ~ 142$
1. 0$ 7$
1 ~ 0$ 2$
1.0444

0403
1.0737
1 ~ 044 1
1. 0417
1 o 0452
1.073$
t.a$ 27
to0$ ta
1. 0$ $ 0t. 104$
tott33,
1 ~ 1194
1 ~ 1244
1 ~ 12$ $
1 ~ 132Q'

~ 1341
1 ~ 134$
tot344
t o 1327
t.12$ $
'I ~ 1 244
1 ~ 1202
tott44
1 ~ 1121
1 ~ 1044
1 ~ 0994
1 ~ 0911
1 ~ 042 1

1. 070$
1 ~ 0400
1.0404
t.o45$
1 ~ 0712
1. 0743
1 ~ 0413
1 ~ 0473
1 ~ 0$ 2$
1 ~ 0$ 7$
1 ~ 1025
1. 1044
1. 1094
1 ~ 112$
1. 0000
1. 0000
1. 0000
1 ~ 0000
1.0000
1.0000
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