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N Q V. C. SUMMER CYCLE 7

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for V. C. Summer Station Cycle 7 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:

2113 Moderator Temperature Coefficient

31358 Shutdown Rod Insertion Limit

3136 Control Rod Insertion Limits

321 Axial Flux Difference

322 Heat Flux Hot Channel Factor

323 RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor
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A Q V. C. SUMMER CYCLE 7

200 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 65,111

21 Moderator Temperature Coefficient (Specification 3.1.1.3)

211 The Moderator Temperature Coefficient (MTC) limits are:

The BOL/ARO-MTC shell be less positive than the limits shown in Figure 1.
The EOL/APO/RTP-MTC shall be less negative than Sx10* Akk”F.

212 The MTC Surveillunce limit is:

The 300 ppm/ARO/RTP-MTC should be less pegative than or equal to -4.1x10*
AKKSF.

where: BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
RTP stands for RATED THERMAL POWER
EOL stands for End of Cycle Life
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A V. C. SUMMER CYCLI
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FIGURE 1

MUDERATOR TEMPERATURE COEFFICIENT VS, POWER LEVEYL

NACCEPTABLE
PERATION

HERMAL POWE?D
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3 0 V. C. SUMMER CYCLE 7

22 Shuwdown Rod Insertion Limits (Specification 3.1.3.5)

The shutdown rods shall be withdrawn to at least 230 steps,

23 Cunuol Rod Insertion Limits (Specification 3.1.3.6)

The C atrol Bank Insertion Limits are specified by Figure 2.
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A V. C. SUMMER CYCLI
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FIGURE 2
ROD GROUP INSERTION LIMITS VERSUS THERMAL POWER
FOR THRFE LOOP OPERATION
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' e V. C. SUMMER CYCLE 7

24

Axial Flux Difference (Speciiication 3.2.1)

241

242

242

The Axial Flux Difference (AFD) Limits for RAOC operation for Beginning-of -Cycle
Life (BOL), Middle-of -Cycle Life (MOL), and End-of Cycle Life (EOL) are shown
in Figures 3 through 5, respectively. The cycle burnup ranges applicable to each limit
are indicated in each of the figures.

The Axial Flux Difference (AFD) target bands duting base load operations for BOL,
MOL and EOL are:

BOL (0 - 4000 MWD/MTU) L4 or - 5% about a measvred target valve,
MOL (4600 - 10000 MWD/MTU) @ + or - 5% about a meosured target value,
EOL (10000 - 18000 MWD/MTU) 4 or - 5% about a measured target value.

The buaimum allowable power level for base load operation, APINY is 85% of
RATED THERMAL POWER,

Virgil C. Summer
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' e V. C. SUMMER CYCLE 7

FIGURE 3

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED
THERMAL POWER FOR CYCLE HURNUP 0-4000 MWID/MTU
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' Q V. C. SUMMER CYCLE 7

PERCENT OF RATED THERMAL POWER
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FIGURE 4

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED
THERMAL POWER FOR CYCLE BURNUP 400010000 MWD/MTU
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1T e V. C. SUMMER CYCLE 7

PERCENT OF RATED THERMAL POWER

FIGURE §

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED
THERMAL POWER FOR CYCLE BURNUP 10000 MWD/MTU - EOL
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4 e V. C. SUMMER CYCLE 7

2.5

Heat Flux Hot Channel Factor - Fo(Z) (Specification 32.2)

FUP
Fod s=5- oK@  for P> 05

Fm
FDs o‘fs K(2) for Ps 05
o Thermal Power

Rared Thermal Power

251 F*T = 245

252 K(Z)is provided in Figure 6

253  Elevation dependent W(z) values for RAOC operation at 150, 4000, 10000, and 16000
MWD/MTU are shown in Figures 7 through 10, respectively. This information s

sufficient to determine W(z) versus core height in th : range of 0 MWD/MTU o

EOL burnup. Three point interpolation of the data in Figures 7 through 9 is

sufficient 1o determine RAOC W(z) versus core height between a Cycle burnup oi
0 to 4000 MWD/MTU. For Cycle burnups between 4000 MWD/MTU and EOL
burnup, W(z) versus core height may be obtained through three point interpolation

of the data in Figures 8 through 10.

rJ
i~
-

Elevation dependent W(z)y, values for base load operation between 85 and 100% of

rated thermal power with the item 2.4.2 specified target band about a measured target
value at 150, 8OO0, and 16000 MWD/MTU are shown in Figures 11 through 13,

respectively. This information is sufficient to determine W(z)g, versus core height for

burnups in the range of 0 MWD/MTU to EOL burnup through the use of three point

interpolation.

10
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g Q V. C. SUMMER CYCLE 7

K - HORMALIZED F dod

FIGURE 6

Kiz) - NORMALIZED F(2) AS A FUNCTION OF CORE HEIGHT
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Q V. C. SUMMER CYCLE 7

.00
0.16000
0.3206%)
0.48000)
0.64000
0.80000
0.96(6X)
1.1200
1.2800
1.4400
16060
1.7600
1.9200
20800
2.2400
2.4000
2.5600
2.7200
2.8800
10400
32000
1.3600
3.5200
1.6800
18400
4.0000
41600
43200
44800
4.6400
48000
4.9600
51200
5.2800
5.4400
S.6000
5.7600
5.9200

DATA FOR FIGURE 7

V. COSUMMER RAOC Wiz) AT 150 MWD/MTU

w(Z)

1.(KKX)
10000
10000
100K
IRLTLY
10000
10000
IRLLLE
100K
1000
1.(KKK)
1.4468
1.4178
1.3873
1.3567
1.3261
1.2956
1.2651
1.2361
1.2:24
1.1978
1.1905
1.1823
1.1728
1.1635
1.1554
1.14%0)
1.1439
1.1386
11325
1.1261
1.1192
1.1118
1.1037
1.0963
1.0900
1.0837
1.0812

Core Height

6.0800
6.2400
6.4000
6.5600
6.7200
68800
7.0400
7.2000
73600
7.5200
7.6800
78400
K.0000
K. 1600
8.3200
K. 4800
K.6400
K 8OO0
K.96(0
9.1200
9.2800
9.4400
9.6000)
9.7600
9.9200
10.080
10.240
10.400
10.560
10,720
10.880
11.040
11.200
11.360
11.520
11.680
11.840
12.000

w(Z)

1.0849
1.OBRS
1.0907
1.0926
1.0940
1.0948
1.0950
1.0947
1.0939
1.0928
10912
1.089]
1.0863
1.0833
1.0818
1.O8S4
1.0924
1.0980
1.1075
1.1216
13346
1.1480
1.1633
L1778
1.1904
1.2013
1.2121
1.OOK0
10000
L0000
IRLLLY
10000
1.0000
10000
10000
1.OGOO
10000
10000
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FIGURE 8

SUMMER RACH Wig) AT 4 MWIIM T




. e V. C. SUMMER CYCLE 7

0.00000
0.1 %K)
0.32000
0.48000
0.64000
0.80000)
0.96(KX)
1.1200
1 2800
1.4400
16000
1.7600
1.9200
2.0800
2.2400
2.4000
25600
2.7200
2.8800
3.0400
3.2000
33600
3.5200
3.6800
3.8400
4.0000
4.1600
4.3200
4.4800)
4.6400
4.8000
4.96(0)
5.1200
5.2800
5.4400
56000
5.7600
5.9200

DATA FOR FIGURE 8

V. C. SUMMER RAOC W(z) AT 4000 MWD/MTV

W(Z)

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.00K0
1.0000
1.0000
1.0000
1.0000
1.3315
1.3086
1.2850
1.2610
1.2371
1.2133
1.1892
1.1700
1.1630
1.1596
1.1543
1.1489
1.1436
1.1378
1.1312
1.1255
1.1222
1.1191
1.1153
L1112
1.1066
1.1016
1.0963
1.0901
1.0837
1.0798
1.0813

Care Height

15

6.0800
6.2400
6.4000
0.5600
6.7200
6.8800
7.0400
7.2000
73600
7.5200
7.6800
7.8400
8.0000
B.1600
8.3200
8.4800
8.6400
8.8
B.9600
9.1200
9.2800
9.4400
9.6000
Q.76
9.920¢)
10.050
10.240
10,400
10.560
10.720
10.880
11.040
11.200
11.360
11.520
11.680
11.840
12.000

1.0888
1.0963
1.1023
1.1080
1.1131
1.1175
1.1213
1.1245
1.1273
1.1295
1.1311
1.1320
1.1322
1.1317
1.1305
1.1292
1.1265
1.1227
1.1273
1.1427
1.1578
1.1722
1.1869
+.006
1.2158
1.2357
1.2588
10000
1.0000
10000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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FIGURE 9
V. C. SUMMER RAOC Wiz) AT 10000 MAIYMT
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g e V. C. SUMMER CYCLE 7

Core Heial

0.00000
0. 16000
0.22000
0.48000
0.64000
0.800KK)
0.9600K)
11200
1.2800
1.4400
16000
1.76400
1.9200
2.0800
2.2400
2.4000
2.5600
2.7200
28800
30400
1.2000
3.3600
3.5200
36800
15400
40000
41600
4.3200
4 4800
4.6400
4 RO
4 9600
51200
5, 2800
54400
5.6000
5.7600
5.9200

DATA FOR FIGURE 9

V. C. SUMMER RAOC Wiz) AT 16000 MWD/MTU

W(Z)

100660
100606
10060
1.0000
1.0000
1.0006)
10000
10000
1.0000
10006
1.0(KX)
1.2009
1.1963
1.1830
1.1707
1.1581
1.1455
1.1380
1.1350
1.1312
112717
1.1257
1.1252
1.1252
1.1251
1.1247
1.1239
1.1228
1.1216
1.1218
1.1234
1.1247
1.1250
1.1250
1.1228
1.1206
1.1258
1.1362

Core Height

60800
6.2400
6.400)
6.56(00
6.7200
6.8800
7.0400
7.2000
73600
7.5200
76800
7.8400
K.O0000
K160
83200
E.4800
K.6400
K.B000
K.9600
91200
92800
9.4400
9.6000
9.7600
9.9200
10.080
10.240
10.400
10.560
10,726
10,880
11.040
11.200
11360
11.520
11.680
11.840
12.000

W(Z)

11461
1.1550
1.1630
1.169%9
1.1756
1.1802
1.1838
1. 1866
1. 1884
1 1894
1.1891
1.1879
1, 1858
1.1827
1.1786
1.1754
1.1763
1. 1840
1.197¢
.15

1,210
1.2141
1.2215
1.2354
1.2557
1.2764
100K
1.AO0KX)
1LAKKK)
1.OXKN0
10K
1.OK(K)
1.0
100060
10000
L0
10006
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& V.C SUMMER CYCLE 7

FIGURE 10
V. C. SUMMER RAOC W(z) AT 16000 MWD/MTU
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DATA FOR FIGURE 10

SUMMER RAOC Wiz) AT 16000 MWD/MIM



e V. C. SUMMER CYCLE 7

FIGURE 11
V. C. SUMMER BASELOAD W(z) AT 150 MWD/MTU
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DATA FOR FIGURE 11

SUMMER BASELOAD Wiz) AT 150 MWIYMT
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e V. C. SUMMER CYCLE 7

FIGURE 12

V. C. SUMMER BASELOAD W(z) AT 8000 MWD/MTU
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e V. C. SUMMER CYCLE 7

DATA FOR FIGURE 12
V. C. SUMMER BASELOAD W(z) AT 8000 MWD/MTU

Core Height W(Z) Core Height W(Z)
0.00000 1.0000 6.0800 1.0536
0.16000 1.0000 6.2400 1.0515
0.32000 1.0000 6.4000 1.0507
0.458000 1.0000 6.5600 1.0509
0.64000) 1.0000 6.7200 1.0510
0.80000 1.0000 6.8800 1.0512
0.96000 1.0000 7.0400 1.0527
1.1200 1.0000 7.2000 1.0542
1.2800 1.0000 7.3600 1.0551
1.4400 1.0000 7.5200 1.0560
1.6000 1.0000 7.6800 1.0579
1.7600 1.1182 7.8400 1.0612
1.9200 1.1166 80000 1.0645
2.0800 1.1147 8.1600 1.0675
2.2400 1.1126 8.3200 1.0705
2.4000 11101 8.4800 1.0734
2.5600 1.1074 B.6400 1.0763
2.7200 1.1044 8.8000 1.0790
2.8800 1.1011 8.9600 1.0816
3.0400 1.0975 9.1200 1.0841
3.2000 1.0938 9.2800 1.0865
3.3600 1.0898 9.4400 1.0886
3.5200 1.0851 9.6000 1.0906
3.6800 1.0817 9.7600 1.0924
3.8400 1.0806 9.9200 1.0940
4.0000 1.0795 10.080 1.0954
4.1600 1.0781 10.240 1.0967
4.3200 i.0766 10.400 1.0000
4.4800 0750 10.560 1.0000
4.6400 1.0732 10.720 1.0000
4.8000 1.0713 10.880 1.0000
4.9600 1.0694 11.040 1.0000
5.1200 1.0675 11.200 1.0000
5.2800 1.0657 11.360 1.0000
5.4400 1.0637 11.520 10000
5.6000 1.0616 11.680 1.0000
5.7600 1.0593 11.840 1.0000
5.9200 1.0566 12.000 10000

Virgil C. Summer
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FIGURE 13
| V. C. SUMMER BASELOAD W(z) AT 16000 MWD/MTI
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e V. C. SUMMER CYCLE 7

DATA FOR FIGURE 13
V. C. SUMMER BASELOAD W(z) AT 16000 MWD/MTU

W(Z) Core Height W(Z)

0.00000 1.0000 6.0R00 1.0652

0.16000 1.0000 6.2400 1.0672

0.32000 10000 6.4000 1.0688

0.48000 1.0000 6.5600 1.0701

0.64000 1.0000 6.7200 1.0712

0.80000 1.0000 6.8800 1.0721

0.96000 1.0000 7.0400 1.0727

1.1200 1.0000 7.2000 1.0731

1.2800 1.0000 7.3600 1.0733

1.4400 1.0000 7.5200 1.0732

16000 10000 7.6800 1.0732

1.7600 1.1637 7 8400 1.0740

1.9200 1.1588 8.0000 1.0769

2.0800 1.1532 8.1600 1.0809

2.2400 1.1471 8.3200 1.0844

2.4000 1.1406 8.4800 1.0877

2.5600 1.1335 8.6400 1.0910

2.7200 1.1260 88000 1.0940

2.8800 1.1181 8.9600 1.0967

3.0400 1.1100 9.1200 1.0992

3.2000 1.1014 9,2800 1.1017

3.3600 1.0928 9.4400 1.1046

3.5200 1.0856 9.6000 1.1079

| 3.6800 1.0817 9.7600 1.1107
| 3.8400 1.0812 9.9200 1.1131
4.0000 1.0806 10.080 1.1151

4.1600 1.0794 10.240 1.1165

43200 1.0782 10.400 10000

4.4800 1.0769 10.560 1.0000

4.6400 1.0754 10.720 1.00KK)

4.8000 1.0737 10.880 10000

4.9600 1.0719 11.040 1.0000

5.1200 1.0700 11.200 1.0000

5.2800 1.0679 11.360 1.0000

| 5.4400 1.0654 11.520 10000
| 5.6000 1.0629 11.680 1.0000
5.7600 1.0620 11.840 1.0000

5.9200 1.0630 12.000 10000

“r: o I
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e V. C. SUMMER CYCLE 7

RCS TOTALFLOW RATE (109GPM)

NOTE
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FIGURE 14

RCS TOTAL FLOW RATE VS. R THREE LOOP OPERATION

MEASUREMENT UNCERTAINTIES OF 2.1% FOR FLOW
AND 4.0% FOR INCORE MEASUREMENT OF FN 4, ARE

INCLUDED IN THIS FIGURE
[ ] 1
ACCEPTABLE | UNACCEPTABLE
, OPERATION REGION | OPERATION REGION
v e {1 00,28 95)
i itonen (1.00.28 68)
peseliiiedie (10028137
prsymm o e (1 00.28.08) SEENOTE
=TT {10027 79)
e (100,27 50)
|
|
]
1
|
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| | ';
| |
9 95 1 1.05 11

R FN,/1.56(1.0+0.3(1.0-P))

When operating in this region, the restricted power levels shall be
considered to be 100% of rated thermal power (RTP) for Technical
Soecrfication Figure 2. 1.1
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