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COLR for VEGP UNIT 1 CYCLE 12

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for VEGP UNIT 1 CYCLE 12 has been prepared in
accordance with the requirements of Technical Specification 5.6.5.

The Technical Requirement affected by this report is listed below:

13.1.1

SHUTDOWN MARGIN - MODES 1 and 2

The Technica! Specifications affected by this report are listed below:

3.1.1
3.1.3
3.1.5
3.1.6
3.21

3.22

3.23
3.9.1

SHUTDOWN MARGIN - MODES 3, 4 and 5
Moderator Temperature Coefficient
Shutdown Bank Insertion Limits

Control Bank Insertion Limits

Heat Flux Hot Channel Factor - Fo(2)

Nuclear Enthalpy Rise Hot Channel Factor - Fp,

Axial Flux Difference

Boron Concentration
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COLR for VEGP UNIT 1 CYCLE 12
20 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 NRC-approved methodologies,
including those specified in Technical Specification 5.6.5.

2.1 SHUTDOWN MARGIN - MODES 1 AND 2 (Technical Requirement 13.1.1)

2.11 The SHUTDOWN MARGIN shall be greater than or equal to
1.30 percent Ak/k.

22  SHUTDOWN MARGIN - MODES 3, 4 AND 5 (Specification 3.1.1)

221 The SHUTDOWN MARGIN shall be greater than or equal to the limits shown in
Figures 1 and 2.

2.3  Moderator Temperature Coefficient (Specification 3.1.3)
2.3.1 The Moderator Temperature Coefficient (MTC) limits are:

The BOL/ARO/HZP - MTC shall be less positive than +0.7 x 10 Ak/A/°F
for power levels up to 70 percent RTP with a linear ramp to
0 Ak/k/°F at 100 percent RTP.

The EOL/ARO/RTP- MTC shall be Iess negative than
-5.50 x 10 Ak/K/°F.!

232 The MTC Surveillance limits are:

The 300 ppmlAHO/RTP MTC should be Iess negatlve than or
equal to -4.75 x 10~ Ak/k/°F.!

The 60 ppm/ARO/RTP-MTC should be less negative than
-5.35 x 10 Ak/K/°F.!

- where:  BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
HZP stands for Hot Zero THERMAL POWER
EOL stands for End of Cycle Life
RTP stands for RATED THERMAL POWER

2.4  Shutdown Bank Insertion Limits (Specification 3.1.5)

2.4.1 The shutdown banks shall be withdrawn to a position greater than or equal to
225 steps.

2.5 Control Bank Insertion Limits (Specification 3.1.6)

2.5.1 The control banks shall be limited in physical insertion as shown in Figure 3.

'Applicable for full-power T-average of 586.4°F to 587.4°F.
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COLR for VEGP UNIT 1 CYCLE 12

2.6  Heat Flux Hot Channel Factor - Fo(Z) (Specification 3.2.1)

2.6.1

2.6.2

2.6.3

2.6.4

RTP
Fa

Fo(2) < *K(Z) forP>05
P

RTP
Fa

Fa(2) < *KZ) forP<0.5

where: P = THERMAL POWER
RATED THERMAL POWER

RTP
Fo = 250

K(Z) is provided in Figure 4.

RTP
Fa(2) <EFa *K(Z) _ forP>05
P W(2)
RTP
Fo(2) < Fg *K(Z) _ forP <05
05 *W(2)

2.6.5 W(Z) values are provided in Figures 6 through 9.

2.6.6 The Fq(Z) penalty factors are provided in Table 1.
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COLR for VEGP UNIT 1 CYCLE 12

2.7  Nuclear Enthalpy Rise Hot Channel Factor - F, (Specification 3.2.2)

271 Fy, <FEF *(1+PFa*(1-P)

where: P = THERMAL POWER
RATED THERMAL POWER

272 FgP =165

2.7.3 PFAH = 03

2.8  Axial Flux Difference (Specification 3.2.3)

2.8.1 The Axial Flux Difference (AFD) acceptable operation limits are brovided in
Figure 5.

2.9 Boron Concentration (Specification 3.9.1)

2.9.1 The boron concentration shall be greater than or equal to 1805 ppm.!

'This concentration bounds the condition of ke < 0.95 (all rods in less the most reactive rod) and
subcriticality (all rods out) over the entire cycle. This concentration includes additional boron to
address uncertainties and B'° depletion.
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Notes:

COLR for VEGP UNIT 1 CYCLE 12

Fa(Z) PENALTY FACTOR
Cycle Fa(2)
Burnup Penalty

, (MWD/MTU) Factor

150 1.020
363 1.032
576 1.036
789 1.033
- 1003 1.029
1216 1.023
1429 1.020

The Penalty Factor, to be applied to Fq(Z) in accordance with SR 3.2.1.2, is the
maximum factor by which Fq(Z) is expected to increase over a 39 EFPD interval
(surveillance interval of 31 EFPD plus the maximum allowable extension not to exceed
25% of the surveillance interval per SR 3.0.2) starting from the burnup at which the Fo(Z)

was determined.

Linear interpolation is adequate for intermediate cycle burnups.

For all cycle burnups outside the range of the table, a penalty factor of 1.020 shall be

used.
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SHUTDOWN MARGIN (percent Ak/k)

COLR for VEGP UNIT 1 CYCLE 12

5.00
4.00
ACCEPTABLE
OPERATING
REGION
. (2500, 3.1
3.00 REQUIRED - -
SHUTDOWN
. MARGIN
(1600, 2.
2.00
UNACCEPTABLE
OPERATING
(850, 1.30) REGION
1.00
0.00 ' '
0 500 1000 1500 2000 2500

29754

RCS BORON CONCENTRATION (ppm)

FIGURE 1

REQUIRED SHUTDOWN MARGIN FOR MODES 3 AND 4 (FOUR LOOPS FILLED AND VENTED
AND AT LEAST ONE REACTOR COOLANT PUMP RUNNING)

PAGE 6 of 14



COLR for VEGP UNIT 1 CYCLE 12

5.00
4.00
_ ACCEPTABLE
g OPERATING
2 REGION
=
S 3.00
& (1250, 2.85)
z REQUIRED
o SHUTDOWN
z MARGIN
2
g 2.00
5 UNACCEPTABLE
z OPERATING
| REGION
1.00 10
0.00—
0 500 1000 1500 2000 2500

21731

RCS BORON CONCENTRATION {ppm)

FIGURE 2

REQUIRED SHUTDOWN MARGIN FOR MODES 4 AND 5§ (MODE 4 WHEN
FIGURE 1 NOT APPLICABLE) ’
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ROD BANK POSITION (steps withdrawn)

COLR for VEGP UNIT 1 CYCLE 12

' (Fully Withdrawn *)

225

220 (28.0%, 225) A (76.0%, 225)—

200

180

BANK B

160 [—2%:161) ' A (100%, 161)

140

120

100

80

60

40

20

BANK C

BANK D

(0%, 46)

(30.2%, 0),

0 20 40 60 80 100

POWER (percent of Rated Thermal Power) A

* Fully withdrawn shall be the condition where control rods are at a position within
the interval 2225 and <231 steps withdrawn.

NOTE: The Rod Bank Insertion Limits are based on the controt bank withdrawal
sequence A, B, C, D and a control bank tip-to-tip distance of 115 steps.

FIGURE 3
ROD BANK INSERTION LIMITS VERSUS % OF RATED THERMAL POWER
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K(Z) - NORMALIZED PEAKING FACTOR

1.20

1.00

0.80

0.60

0.40

0.20

COLR for VEGP UNIT 1 CYCLE 12

FQ =2 50

CORE

EIG K&

0.000 1.000

6.000 1.000
12000 0925 .

2.0 40 6.0 8.0 10.0
CORE HEIGHT (f1)
FIGURE 4

K(Z) - NORMALIZED FQ(Z) AS A FUNCTION OF CORE HEIGHT

12.0

nys-
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COLR for VEGP UNIT 1 CYCLE 12

120

(-15, 100) (+10, 100)

100

80

60

(-30, 50) (+26, 50)

40

POWER (percent of Rated Thermal Power)

20

950 <40 -30 -20 -10 0 10 20 30 40 &0

AXIAL FLUX DIFFERENCE (percent Al)
FIGURE 5

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF % OF RATED THERMAL
POWER FOR RAOC
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WwW(z)

COLR for VEGP UNIT 1 CYCLE 12

1.6 Axial Elevation BOL

Point (feet) W(2)

* 1 12.00 1.0000

* 11.80 1.0000

* 3 11.60 1.0000

* 4 11.40 1.0000

* 5 11.20 1.0000

* 6 11.00 1.0000

1.5 * 7 10.80 1.0000

= * 8 10.60 1.0000

* 9 10.40 1.0000

* 10 10.20 1.0000

11 10.00 1.2600

12 9.80 1.2518

13 9.60 12419

14 9.40 12303

15 9.20 12210

1.4 16 - 9.00 12171

: 17 8.80 1.2148

18 8.60 1.2152

A 18 8.40 1.2208

. 20 8.20 1.2230

& 21 8.00 1.2277

22 7.80 1.2321

a 23 7.60 1.2333

24 740 12322

1.3 25 7.20 1.2280

26 7.00 1.2239

U E 27 6.80 1.1929

4, 28 660  1.1851

A S 29 6.40 1.1773

3 . 30 6.20 1.1684

A AAA A 31 6.00 1.1580

A S PO 32 580 11561

Y 33 5.60 1.1606

1.9 . 34 5.40 1.1782

A AA 35 5.20 1.1938

2 12 36 5.00 1.2084

i 37 4.80 1.2227

&, 38 4.60 1.2358

39 440 1.2481

40 420 12562

41 4.00 1.2689

» 42 3.80 12734

1.1 43 3.60 1.2764

) 44 340 1.2783

45 3.20 1.2827

46 3.00 1.2892

47 280 1.3049

48 2.60 1.3284

49 240 13500

50 220 13714

51 2.00 1.3925

1 R R

0.0 2.0 4.0 '6.0 8.0 10.0 12.0 54 140 10000

Core Height - feet > 55 120  1.0000

* 56 1.00 1.0000

: * 57 0.80 1.0000

This figure is referred to by Specification B3.2.1 * 58 0.60 1.0000

* 59 0.40 1.0000

These W(Z) values are consistent with Figure §, and are valid * €0 0.20 1.0000

over the HFP T,,q temperature range from 586.4 to $874°F. * 61 0.00 1.0000
* Top and Bottorn 15% Excluded per

Technical Specification B3.2.1

FIGURE 6 RAOC W(Z) AT 150 MWD/MTU
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w(z)

COLR for VEGP UNIT 1 CYCLE 12

1.4
1.5 .
1.4
N
A
1.3 'y -
R A
N 4
4 N atet
y 4
1.2 - ‘
A 1
AA‘ i L
TV
b U179
1.1
1.0 .
0.0 2.0 4.0 6.0 8.0 10.0 12.0  «
Core Height - feet .
This figure is referred to by Specification B3.2.1 :
These W(Z) values are consistent with Figure §, and are valid :

over the HFP T, temperature range from 586.4 to S874°F.

FIGURE 7 RAOC W(Z) AT 4000 MWD/MTU

Axial Elkvation MOL-1

Point (feet) W@
1 12.00 1.0000
2 11.80 1.0000
3 11.60 1.0000
4 11.40 1.0000
5 11.20 1.0000
6 11.00 1.0000
7 10.80 1.0000
8 10.60 1.0000
9 10.40 1.0000
10 10.20 1.0000
11 10.00 1.3294
12 9.30 1.3240
13 9.60 1.3142
L] 9.40 1.3001
15 9.20 1.2792
16 9.00 1.2567
17 8.80 1.2429
18 8.60 1.2391
18 8.40 1.2381

20 8.20 1.2352
21 8.00 1.2354
22 7.80 1.2345
23 7.60 1.2304 -
24 7.40 1.2243
25 7.20 1.2162
26 7.00 1.2064
27 6.80 1.1830
28 6.60 11710
29 6.40 1.1580
30 6.20 1.1470
31- 6.00 1.1554
32 5.80 1.1490
33 5.60 1.1466
34 5.40 11507
35 5.20 1.1583
36 5.00 1.1654
37 480 - 11718
38 4.60 1.1773
39 - 4.40 1.1821
40 420 1.1873
41 4.00 1.1914
42 3.80 1.1978
43 3.60 1.2052
44 3.40 1.2118
45 3.20 1.2171
46 3.00 1.2249
47 2.80 1.2355
48 2.60 1.2510
49 2.40 1.2737
50 2.20 1.2966
51 2.00 1.3189
52 1.80 1.0000
53 1.60 1.0000
54 1.40 1.0000
55 1.20 1.0000
56 1.00 1.0000
57 0.80 1.0000
58 0.60 1.0000
59 0.40 1.0000
60 0.20 1.0000
61 0.00 1.0000
Top and Bottom 16% Excluded per
Technical Specification B3.2.1
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W(z)

COLR for VEGP UNIT 1 CYCLE 12

1.6 , Axial  Elevation MOL-2
’ Point (feet) W@
* 1 12.00 1.0000
* 2 11.80 1.0000
* 3 11.60 1.0000
* 4 11.40 1.0000
* 5 11.20 1.0000
* ] 11.00 - 1.0000
1.5 * 7 10.80 1.0000
. * 8 10.60 1.0000
* 9 10.40 1.0000
* 10 10.20 1.0000
11 10.00 1.2793
12 9.80 1.2749
13 6.60 1.2679
4 9.40  1.2602
15 9.20 1.2486
14—t 16 000  1.2389
: 17 8.80 1.2261
18 8.60 1.2204
19 8.40 1.2244
20 8.20 1.2249
21 8.00 1.2279
22 7.80 1.2326
23 7.60 1.2338
24 7.40 1.2327
1.3 i 25 7.20 1.2292
. 26 7.00 1.2234
} 27 6.80 1.2156
At 28 6.60  1.2059
4 29 6.40 1.1949
& 30 6.20 1.1838 -
™ 4 31 6.00 1.1731
e TYWY 32 580 11650
\ ) 4 33 560 11638
1 4 _4 34 5.40 1.1692
177 : 5w
4 & m‘l A ° *
2 & : 37 4.80 11811
4 a4 38 460 11825
39 4.40 1.1825
40 4.20 1.1812
41 4.00 1.1786
12 3.80 1.1746
1.1 43 3.60 1.1699
4 4 3.40 1.1663
45 3.20 1.1665
46 3.00 1.1702
47 2.80 1.1787
48 2.60 1.1891
49 2.40 1.1988
50 2.20 1.2084
51 .2.00 1.2179
- . % Ie 1o
0.0 2.0 4.0 6.0 8.0 10.0 12.0 : gg }gg }gggg
Core Height - feet . 2 T30 e
* 57 0.80 1.0000
This figure Is referred to by Specification B3.2.1 * 58 0.60 1.0000
& 02 Lo
These W(Z) values are consiatent with Figure 5, and are valid . .
over the HFP Ty, temperature range from $86.4 to 5874°F. * 61 0.00 1.0000
' * Top and Bottorn 15% Excluded per
Technical Specification B3.2.1

FIGURE 8 RAOC W(Z) AT 12000 MWDMTU
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w(=)

COLR for VEGP UNIT 1 CYCLE 12

1.6 ) Axial Elevation EOL
Point fe) W@
s ] 1200 10000
s 2 11.80  1.0000
+ 3 1.60  1.0000
s 4 1140 1.0000
s 5 1120  1.0000
L 100  1.0000
1.5 7 1080  1.0000
- L 1060  1.0000 -
R 1040  1.0000
¢ 10 1020  1.0000
11 1000  1.2338
12 980  1.2316
13 960  1.2266
14 940  1.2260
15 920  1.2303
1 4% ' : 16 .00 1.2481
. 17 880  1.2550
18 860  1.2620
19 840 12673
20 820 12714
21 800 12838
22 780  1.2809
23 760 12012
24 740 12068
1.3 , 25 720  1.2692
. 1 26 700  1.2083
A aby 27 680  1.2045
A A 28 660  1.2879
' 29 640 12788
30 620  1.2673
Adfasad A 31 600 12536
e and 32 580  1.2424
A B
1.2 = 35 520 12378
& a 36 500  1.2366
) 37 480 12350
38 460 12364
39 440  1.2316
10 420  1.2247
41 400 12156
: 82 380  1.2049
1.1 » 43 360 11945
. : 4 340 11847
45 320 11728
46 300 = 11825
47 280  1.1871
43 260  1.1988
49 240  1.2090
50 220  1.2192
51 200  1.2295
1.0l * B2 1.80  1.0000
0.0 20 40 60 80 1200 10 . Ez igg iﬁgﬁg
Core Height - feet . n 14 100
s 57 0.80 1.0000
This figure is referred to by Specification B3.2.1 * 58 0.60 1.0000
*+ 59 040  1.0000
These W(Z) values are consistent with Figure 5, and are valid : 60 0.20 1.0000
over the HFP T,,, temperature range from 586.4 to 5874°F. : 61 6.00 1.0000
* Top and Bottdm 15% Excluded per
Technical Specification B3.2.1

FIGURE 9 RAOC W(Z) AT 20000 MWD/MTU
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COLR for VEGP UNIT 2 CYCLE 10

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for VEGP UNIT 2 CYCLE 10 has been prepared in
accordance with the requirements of Technical Specification 5.6.5.

The Technical Requirement affected by this report is listed below:

13.1.1

SHUTDOWN MARGIN - MODES 1 and 2

The Technical Specifications affected by this report are listed below:

3.1.1
3.1.3
3.1.5
3.1.6

3.2.1

322

3.23
3.9.1

SHUTDOWN MARGIN - MODES 3, 4 and 5
Moderator Temperature Coefficient
Shutdown Bank Insertion Limits

Control Bank Insertion Limits

Heat Flux Hot Channel Factor - Fo(Z)

Nuclear Enthalpy Rise Hot Channel Factor — FX'H

Axial Flux Difference

Boron Concentration
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_ COLR for VEGP UNIT 2 CYCLE 10
20 OPERATING LIMITS
The cycle-specific parameter limits for the specifications listed in Section 1.0 are preser'\ted in the
following subsections. These limits have been developed using NRC-approved methodologies,
including those specified in Technical Specification 5.6.5.

21  SHUTDOWN MARGIN - MODES 1 AND 2 (Technical Requirement 13.1.1)

214 The SHUTDOWN MARGIN shall be greater than or equal to 1.30 percent Ak/k,

22 SHUTDOWN MARGIN - MODES 3, 4 AND & (Specification 3.1.1)

2.2.1 The SHUTDOWN MARGIN shall be greater than or equal to the limits shown in
Figures 1 and 2.

2.3 Moderator Temperature Coefficient (Specification 3.1.3)
2.3.1 The Moderator Temperature Coefficient (MTC) limits are:

The BOL/ARO/HZP - MTC shall be less positive than +0.7 x 10* AK/K/F
for power levels up to 70% RTP with a linear ramp to 0 Ak/k/F at 100% RTP.

The EOL/ARO/RTP-MTC shall be less negative than -5.50 x 10™*
AK/XFF.!

2.3.2 The MTC Surveillance limits are:

The 300 ppm/ARO/RTP-MTC should be less negative than or equal to
-4.75 x 10™ AK/KSF.!

The 60 ppm/ARO/RTP-MTC should be less negative than
-5.35 x 10 AKK/F.!

where:  BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
HZP stands for Hot Zero THERMAL POWER
EOL stands for End of Cycle Life
RTP stands for RATED THERMAL POWER

24 Shutdown Bank Insertion Limits (Specification 3.1.5)

24.1 The shutdown banks shall be withdrawn to a position greater than or equal to 225
steps.

25  Control Bank insertion Limits (Specification 3.1.6)
2.5.1 The control banks shall be limited in physical insertion as shown in Figure 3.
! Applicable for full-power T-average of 586.4°F to 587.4°F.
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2.6

2.6.1

2.6.2

2.6.3

2.6.4

2.65

2.6.6

COLR for VEGP UNIT 2 CYCLE 10

Heat Flux Hot Channel Factor - Fo(Z) (Specification 3.2.1)

RTP
. Fa
Fo(Z2) < *K(Z) forP>0.5
RTP
Fa _
FaofZ) < *K(Z) forP<0.5
0.5
where: P = THERMAL POWER
RATED THERMAL POWER
RTP
Fq = 250

K(Z) is provided in Figure 4.

RTP
Fa(Z)< Fo . *K(Z) forP>0.5
P*W(2)

’ RTP
Fo(Z) < Fg * K(2) forP <0.5
05" W(2)

W(Z) values are provided in Figures 6 through 9.

The Fqo(Z) penalty factors are provided in Table 1.
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COLR for VEGP UNIT 2 CYCLE 10

2.7 Nuclear Enthalpy Rise Hot Channel Factor - F,'fH {Specification 3.2.2)

271 F\, < FEF *(1+PFay* (1-P))

where: P = THERMAL POWER

: RATED THERMAL POWER
272 FfP = 165
273 PFyw = 03

2.8  Axial Flux Difference (Specification 3.2.3)

2.8.1 The Axial Flux Difference (AFD) Acceptable Operation Limits are provided in
Figure 5.

2.9 Boron Concentration (Specification 3.9.1)

2.9.1 The boron concentration shall be greater than or equal to 1810 ppm.!

'This concentration bounds the condition of ke < 0.95 (all rods in less the most reactive rod) and
subcriticality (all rods out) over the entire cycle. This concentratlon includes additional boron to
“address uncertamtles and B'® depletion.

s:\vogtle\ColA\COLR.U2
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COLR for VEGP UNIT 2 CYCLE 10

TABLE 1
Fa(Z) PENALTY FACTOR
Cycle Fa(2)
Burnup Penalty
(MWD/MTU) Factor
All Burnups 1.020

Notes:

1.  The Penalty Factor, to be applied to Fo(Z) in accordance with SR 3.2.1.2, is the maximum
factor by which Fqo(Z) is expected to increase over a 39 EFPD interval (surveillance interval
of 31 EFPD plus the maximum allowable extension not to exceed 25% of the surveillance
interval per SR 3.0.2) starting from the burnup at which the Fq(Z) was determined.
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REQUIRED SHUTDOWN MARGIN (percent A ki)

COLR for VEGP UNIT 2 CYCLE 10

5.00

i
=]
=]

" ACCEPTABLE
OPERATING
REGION

(2500, 3.1

3.00

(1600, 2.25)

2.00
UNACCEPTABLE
OPERATING
(850, 1.30) REGION
1.00
0'000 500 1000 1500 2000 2500

RCS BORON CONCENTRATION (ppm)

FIGURE 1

2751

REQUIRED SHUTDOWN MARGIN FOR MODES 3 AND 4 (FOUR LOOPS FILLED AND VENTED
AND AT LEAST ONE REACTOR COOLANT PUMP RUNNING)
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5.00

o
(=4
Q

3.00

2.00

1.00

REQUIRED SHUTDOWN MARGIN (percent A k/k)

0.00
0

COLR for VEGP UNIT 2 CYCLE 10

ACCEFTABLE
OPERATING
REGION

(1250, 2.65)

REQUIRED SHUTDOWN MARGIN FOR MODES 4 AND & (MODE 4 WHEN
FIGURE 1 NOT APPLICABLE)

2500

UNACCEPTABLE
OPERATING
AEGION
(460, 1.00)
500 1000 1500 2000
21751
RCS BORON CONCENTRATION (ppm)
FIGURE 2
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ROD BANK POSITION (steps withdraw)

140

COLR for VEGP UNIT 2 CYCLE 10

(Fully Withdrawn *)

%%8 28.0%, 225)

(78.0%, 225)

200 BANK B

180

160 (100%, 161)

120

100

80

BANK D

60

(0%, 46)

40

20

(30.2%, 0)

0
0 20
(Fully Inserted)

40 60 80 100
POWER (percent of rated thermal power) e

* Fully withdrawn shall ba the condition where control rods are at a position within
the interval 2225 and <231 steps withdrawn.

Note: The Rod Bank Insertion Limits are based on the control baﬁk withdrawal sequence A,
B, C, D and a control bank tip-to-tip distance of 115 steps.

FIGURE 3
ROD BANK INSERTION LIMITS VERSUS % OF RATED THERMAL POWER
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K(Z) - NORMALIZED PEAKING FACTOR

COLR for VEGP UNIT 2 CYCLE 10

1.40
1.20 : -
1.00 “
0.80
0.60
Fq=250
CORE

0.40 | —HEIGHT _K(2)

, 0.000 1.000

6.000 1.000
0.20 12.000 0.825
0 .
0 2.0 4.0 6.0 8.0 _ 10.0 12.0
CORE HEIGHT (ft)
FIGURE 4

K(Z) - NORMALIZED F (Z) AS A FUNCTION OF CORE HEIGHT
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COLR for VEGP UNIT 2 CYCLE 10

120
(-15, 100) | (+10, 100)
100 N ——
UNACCEPTABLE UNACCEPTABLE
o
g
% 80
E
[+
=
2 ACCEPTABLE
5 60 '
5
E y .
8 (-30, 50) (+26, 50)
[]
S 40
6
O
o
20
0

50 40 -30 20 10 O 10 20 30 40 50
AXIAL FLUX DIFFERENCE (percent Al)

FIGURE 5

'AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF % OF RATED THERMAL
POWER FOR RAOC
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wW(=)

COLR for VEGP UNIT 2 CYCLE 10

1.6 Axial Elevation BOL

Point (feet) W({2)

* 1 12.00 1.0000

* 2 11.80 1.0000

* 3 11.60 1.0000

* 4 11.40 1.0000

. 5 11.20 1.0000

* 6 11.00 1.0000

1.5 * 7 10.80 1.06000

. g 10.60 1.0000

° 8 10.49 1.0000

* 10 10.20 1.0000

1 1000 1333

12 $.80 1.2984

13 8.60 1.2189

14 9.40 1.2734

: 15 9.20 1.2625

1.4 16 $.00 1.2592

' 17 8.80 1.2636

18 8.60 1.2723

19 8.40 1.2770

20 8.20 1.2800

21 8.00 1.2784

22 7.80 1.2802

) 23 7.60 1.2801

24 7.40 1.2762

1.3 25 7.20 1.2697

834 X .

8 A0 et Y- 28 660 1212

A tla 29 6.40 1.1985

% 30 6.20 1.1828

s 3 6.00 1.1708

4 A 32 5.80 1.1662

A : 33 5.60 1.1635

1.2 8, k1] 5.40 1.1638

) A ¢ 35 5.20 1.1692

ol 2o

81a8 38 460 11957
39 4.40 12029 -

40 420 1.2090

41 4.00 1.2173

42 380 1.2231

1.1 . 43 3.60 1.2281

. 44 340 1.2316

45 320 1.2337

46 3.00 1.2390

47 2.80 1.2492

48 2.60 1.2612

49 240 1.2127

50 2.20 1.2881

51 200 1.3053

L 25 B

0.0 2.0 4.0 6.0 8.0 10.0 12.0 * 54 140 10000

i - . 85 1.20 1.0000

Core HEIght feet . 56 1.00 1.0000

. §7 0.80 1.0000

This figure is referred to by Specification B3.2.1 * 58 0.60 1.0000

* 59 0.40 1.0000

These W(Z) values are consistent with Figure $ and are valid : 60 0.20 1.0000

over the HFP 17“g temperature range from 586.4 to 587.4°F. 61 0.00 1.0000
* Top and Bottom 15% Excluded per

Technical Specification B3.2.1
FIGURE 6

RAOC W(Z) AT150 MWD/MTU
~ ' PAGE 11 of 14



W(z)

COLR for VEGP UNIT 2 CYCLE 10

1.6

1.4

a ,ab

4,
1.2 *5; )

8,82

1.1

2.0 4.0 6.0 8.0 100 12.0
Core Height - fest

This figure is referred to by Specification B3.2.1

These W(Z) values are consistent with Figure 5 and are valid

over the HFP 'l?"g temperature range from 586.4 to 587.4°F.

FIGURE 7

RAOC W(2) at 4000 MWD/MTU

. 8 5 8 s e & v o9

Axial  Elevation MOL-1

Point (feet)
1 12.00
2 11.80
3 11.60
4 11.40
5 11.20
6 11.00
7 10.80
8 10.60
9 10.40
10 10.20
1] 10.00
12 9.80
13 9.60
14 9.40
15 9.20
16 9.00
17 8.80
18 8.60
19 8.40
20 8.20
21 8.00
22 7.80
23 7.60
24 7.40
25 7.20
26 7.00
27 6.80
28 6.60
29 6.40
30 6.20
31 6.00
32 5.80
33 5.60
34 5.40
35 5.20
36 5.00
37 4.80
38 4.60
39 4.40
40 4.20
41 4.00
42 380
43 3.60
44 340
45 3.20
46 3.00
47 2.80
48 2.60
49 240
S0 2.20
51 2.00
52 1.80
53 1.60
54 1.40
58 1.20
56 1.00
57 0.80
58 0.60
59 0.40
60 0.20
61 0.00

W@

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.3967
1.3673
1.3446
1.3272
1.3026
1.2783
1.2633
1.2582
1.2560
1.2516
1.2518
1.2508
1.2464
1.2397
1.2309
1.2201
1.1958
1.1824
1.1701
1.1617
1.1700
1.1626
1.1566
1.1528
1.1573
1.1634
1.1685
1.1731
1.1773
1.1819
1.1863
1.1922
1.1967
1.2005
1.2056
1.2126
1.2250
1.2424
1.2600
1.2790

-1.3003

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Top and Bottom 15% Excluded per-
Technical Specification B3.2.1
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wW(=)

COLR for VEGP UNIT 2 CYCLE 10

1.6 ' Axial  Elevation MOL-2
Point (feet) w(2)

* )| 12.00 1.0000

* 2 11.80 . 1.0000

* 3 11.60 1.0000

¢ 4 11.40 1.0000

* ] 11.20 1.0000

. . 6 11.00 1.0000

1.5 * 7 10.80 1.0000

d * 8 10.60 1.0000

. 9 10.40 1.0000

d 10 10.20 1.0000

1 10.00 1.2757

12 980 - 1.2740

13 9.60 1.2701

1Y | 940 . 1.2635

. 15 8.20 1.2563
1.4 16 9.00 1.2442

. . 17 8.80 1.2380

18 8.60 1.2368

19 840 1.2404

20 8.20 1.2415

21 8.00 1.2457

22 7.80 1.2515

23 1.60 1.2535

24 1.40 1.2529

2 25 7.20 1.2495

13 26 700 12437

27 6.80 1.2356

ab 28 6.60 1.2254

4 29 6.40 1.2140

sAAL & 30 620  1.2024

‘n A4y 31 600 1.1887

A 32 5.80 1.1762

8 A 33 5.60 1.1718

o N N 34 540 1.1771

1.2 N Y LTS 35 520  1.1833

blat N 36 500 11886

8,8 37 4.80 1.1926

’ 38 4.60 1.1852

39 4.40 1.1964

40 4.20 1.1961

41 4.00 1.1944

42 3.80 1.1911

43 360 1.1871

11 ~— 44 3.40 1.1836

45 3.20 1.1821

46 3.00 1.1834

47 2.80 1.1887

43 2.60 1.19%1

49 240 1.2087

50 2.20 1.2182

51 200 °  1.2276

1.0l . 52 1.80 1.0000
. . 53 1.60 1.0000
0.0 2.0 40 6.0 8.0 10.0 12.0 : gg '}'28 }-0000\

Core Height - feet . 56 100 10000

: . 57 0.80 1.0000

This figure is referred to by Specification B3.2.3 b 58 0.60 1.0000

g il

These W(Z) values are consistent with Figure 5 and are valid . 61 o:(z)o 1:0000

over the HFP 'l'-.,‘ temperature range from 586.4 to 587.4°F.
* Top and Bottom 15% Excluded per
Technical Specification B3.2.1
FIGURE 8
RAOC W(2) AT 12000 MWD/MTU
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w(=)

COLR for VEGP UNIT 2 CYCLE 10

1.6 Axial Elevation EOL
Point (feet) W(2)
° 1 12.00 1.0000
* 2 11.80 1.0000
. 3 11.60 1.6000
* 4 11.40 1.0000
. S 11.20 1.6000
* € 11.00 1.0000
1.5 . 7 10.80 1.0000
. . 8 10.60 1.0000
* 8 10.40 1.0000
* 10 10.20 1.0000
1 10.00 1.2297
12 9.80 1.2271
13 9.60 1.2312
14 9.40 1.2309
15 9.20 1.2297
1.4 16 9.00 1.2348
. 17 8.80 1.2400
" 18 8.60 1.2451
19 8.40 1.2556
20 8.20 1.2726
2] 8.00 1.2865
22 - 7.80 1.2853
23 7.60 1.2940
24 7.40 1.2995
s 25 7.20 1.3020
1.3 Tt 26 700 13017
ad ) 27 680  1.2982
A 28 6.60 1.2836
Lﬂ 29 6.40 1.2893
oy LL 4 : 30 6.20 1.2834
2 8, 31 6.00 1.2758
ad4, 32 5.80 1.2660
a ol : 33 S.60 1.2573
" 4 A 34 © 540 1.2539
1.2 T 35 5.20 1.2543
8 & 36 5.00 1.2532
4 37 4.80 1.2514
38 4.60 1.2487
39 4.40 1.2434
40 4.20 1.2358
4] 4.00 1.2260
. 42 3.80 1.2141
. ] 43 3.60 1.2008
1.1 4 - 3.40 1.1880
45 3.20 1.1776
46 3.00 °  1.1848
47 2.80 1.1865
48 2.60 1.1877
49 240  1.2078
S0 2.20 1.2179
51 2.00 1.2281
1.0 b 52 1.80 1.06000
. . 53 1.60 1.0000
0.0 2.0 4.0 6.0 8.0 10.0 12.0 : gg {-gg }«0000
Core Height - feet s 56 1.00 1.6000
: * §7 0.80 1.0000
This figure ks referred to by Specification B3.2.1 . 58 0.60 1.0000
: §9 050 1.0000
These W(Z) values are consistent with Figure 5 and are valid . gg 808 }3883
over the HFFP 'IT"‘ temperature range from 586.4 to 587.4°F.
' * Topand Bottom 15% Excluded per
Technical Specification B3.2.1
FIGURE 9
RAOC W(2Z) AT 20000 MWD/MTU
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