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''

,

: . Gentlemen: |
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! VOGTLE ELECTRIC GENERATING PLANT

f CORE OPERATING LIMITS REPORT
;

i 1

j In accordance with Technical Specification 6.8.1.6, Georgia Power Company hereby |
j submits the enclosed Core Operating Limits Report (COLR) for Vogtle Electric |
'

Generating Plant - Unit 2 Cycle 6. |
: ,

| Please contact this oflice if you have any questions.

I
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i C. K. McCoy

i
; CKM/HWM
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COLR for VEGP UNIT 2 CYCLE 6

1.0 CORE OPERATING LIMITS REPORT

This Core Opera' ting Limits Report (COLR) for VEGP UNIT 2 CYCLE 6 has been
prepared in accordance with the requirements of Technical Specification
6.8.1.6.

The Technical Specifications affected by this report are listed below:

3/4.1.1.1 SHUTDOWN MARGIN - MODES I and 2

3/4.1.1.2 SHUTDOWN MARGIN - MODES 3, 4 and 5

3/4.1.1.3 Moderater Temperature Coefficient

3/4.1.3.5 Shutdown Rod Insertion Limit
,

3/4.1.3.6 Control Rod Insertion Limits

3/4.2.1 Axial Flux Difference

3/4.2.2 Heat Flux Hot Channel Factor - F,(Z)

3/4.2.3 Nuclear Enthalpy Rise Hot Channel Factor - F% |

|

|

|
1

O
V
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! COLR for VEGP UNIT 2 CYCLE 6 |

!O |
| 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 6.8.1.6. I
l

2.1 SHUTDOWN MARGIN - MODES 1 AND 2 (Specification 3/4.1.1.1)
|

f- 2.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.3% M/k. '

I

j 2.2 SHUTDOWN MARGIN - MODES 3. 4 AND 5 (Specification 3/4.1.1.2)
|

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

| 2.3 Moderator Temnerature Coefficient (Specification 3/4.1.1.3)
!

| 2.3.1 The Moderator Temperature Coefficient (MTC) limits are:

| The BOL/ARO/HZP - MTC shall be less positive than +0.7 x 10'' )
&/k/*F for power levels up to 70% RTP with a linear ramp to

'

0 M/k/*F at 100% RTP.

The EOL/AR0/RTP-MTC shall be less negative than -5.5 x 10''
! &/k/'F

2.3.2 ' The MTC Surveillance limit is:

The 300 pps/AR0/RTP-MTC should be less negative than or equal to
-4.75 x 10' &/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 Rod Insertion Limit (Specification 3/4.1.3.5) |

2.4.1 The shutdown rods shall be withdrawn to a position greater than or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

2.5 Control Rod Insertion Limits (Specification 3/4.1.3.6)

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

.

O Applicable for full-power T-average of 586.4*F.*
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COLR for VEGP UNIT 2 CYCLE 6

1

i

-2.6 Axial Flux Difference (Specification 3/4.2.1);

3 {RAOC methodology)
t

i 2.6.1 The Axial Flux Difference (AFD) Acceptable Operation Limits are
provided in Figure 4.

j 2.7 Heat Flux Hot Channel Factor - F,(Z) (Specification 3/4.2.2)
j {F, methodology}
|
1

RTPp

| 2.7.1 F,(Z) s * K(Z) for P > 0.5
i P

:
i
<

| FRTP
F,(Z) s * K(Z) for P s 0.5-

| 0.5

where: P THERMAL POWER-

j RATED THERMAL POWER

!

!

2.7.2 FRTP = 2.50a
4

i

j 2.7.3 K(Z) is provided in Figure 5.
!
4

;

| FRTP * K(Z)
; 2.7.4 F[(Z) s for P > 0.5
; P * W(Z)
!
t

Fh(Z) s for P s 0.5
0.5 * W(Z)

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

PAGE 3 of 14



. _ . _ - - - . _ . _ . _ . . - . . . . . _ _ _ _ _ . _ . . _ - . _ . _ _ . _ _ _ . . _ . _ . _ _ - _ . _ _ _ _ . . . . . .. _ _ _ . - .

|. 1.

i 1e

:

| |
'

COLR for VEGP UNIT 2 CYCLE 6

: C !
'2.7.6 The F,(Z) penalty factors are provided in Table 1.2

.

!

2.8 Nuclear Enthalov Rise Hot Channel Factor - Fy, (Specification 3/4.2.3)

i -

Fy, s F ,TP * (1 + pp,, * (p))Rj 2.8.1
e

|
: where: P THERMAL POWER=

: RATED THERMAL POWER

1

| 2.8.2a F[,TP 1.53 for LOPAR fuel, and=

i

2.8.2b FpTP 1.65 for VANTAGE 5 fuel=

i
$
; 2.8.3 PF,, 0 3 for LOPAR and VANTAGE 5 fuel=

!

l

O
|

;

|

O
.. . ... - -
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COLR for VEGP UNIT 2 CYCLE 6

'
TABLE 1

'

Fe(Z) PENALTY FACTOR

CCycle F(Z)
~

Burnup Penalty

(MWD /MTU) Factor i

30 1.028

150 1.028

574 1.039

997 1.043

1633 1.041

1844 1.033

2268 1.026

2692 1.025

3115 1.025

3539 1.023'

' 3963 1.021 '

4174 1.020
,

I
'

Notes:

C1. The Penalty Factor, to be applied to F (Z) in accordance with surveillance
requirement 4.2.2.2.f, is the maximum factor by which F (Z) is expected toC

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 Technical Specification 4.0.2) starting from the burnup at which the
C

F (Z) was determined.

2. Linear interpolation is adequate for intermediate cycle burnups.

3. For All cycle burnups outside the range of the table, a penalty factor of
1.0200 shall be used.

A
V

PAGE 5 of 14
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COLR FOR VEGP UNIT 2 CYCLE 6
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i

5.00
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! $ 4.00
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C
. OPERATING
j ,$ REGION
' a
' z (2500,3.1bo 3.00
'

z
j g (1600,2.25)

0 .00 224

,

! O UNACCEPTABLE
i E a OPERATING
; D (950,1.30) REGION
i 0 1.00
1 m

i
1

0.00 ,

0 500 1000 1500 2000 2500
'

2141 '

RCS BORON CONCENTRATION (ppm)

FIGURE 1

REQUIRED SHUTDOWN MARGIN FOR MODES 3 AND 4 (MODE 4 WITH AT LEAST
ONE REACTOR COOLANT PUMP RUNNING)
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COLR FOR VEGP UNIT 2 CYCLE 6

!

)
4

i 5.00
; (2500,4.90)
:
.

$ 4.00 '
< ACCEPTABLE4

E OPERATING.

@ REGION

b /'

5 3.00
m (1250,2.85)

,

2;

z*

3;

5 8 /
g 2.00

;C 5
'

@ UNACCEPTABLE
m OPERATING

j g REGIONj

, @ 1.00 ^':< ' 1.00)
'
.

j

:

0.00
: 0 500 1000 1500 2000 2500
| ri m

RCS BORON CONCENTRATION (ppm)

FIGURE 2

REQUIRED SHUTDOWN MARGIN FOR MODES 4 AND 5 (MODE 4 WITH
NO REACTOR COOLANT PUMPS RUNNING)
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COLR FOR VEGP UNIT 2 CYCLE 6

i

(Fully Withdrawn *)

20 4 28.0 %,225) #

/ / (78.0%,225)- |
.

r rj j \.

[ BANK B [
[ [180'

'N
{ 160 (100%,161)'

140
E [ BANK C /
I / /

'

z 120 g g9 A },

5 / /
'

o 100
f f; '

em x '-

u a / /
,

$ [ [ BANK D

60
/ /

i f(0%,46) [40
/
f-

20 '

/
(30.2%,0)[

0 20 40 60 80 100
(Fully inserted)

'"POWER (percent of rated therrnal power)

* Fully withdrawn shall be the condition where control rods are at a position within
the interval 2225 and s231 steps withdrawn.

Note: The Rod Bank insertion Umits are based on the control 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 THERMAL POWER
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V

140
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I
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( ) ACCEPTABLE

i 1.
9:, f \
$ (-35, 50) (+26,' 50)
!!:o 40

20

0
-50 -40 -30 -20 -10 0 10 20 30 40 50

AXIAL FLUX DIFFERENCE (percent Al)

FIGURE 4

AXlAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED THERMAL POWER
g FOR RAOC
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COLR FOR VEGP UNIT 2 CYCLE 6

.

>

!1.40 '

; I

i 1

; 1.20 __

g

: O
.o

6 1'00i ~ %0
i Z %,

.
x

! h 0.80
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m
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' O
j 0.60

,

i

F - 2.50g g o,

~ Z CORE
h .400 HEIGHT K(Z)|
E 0.000 1.000.

6.000 1.0004

! 12.000 0.9250.20

. .

,

4 0
0 2.0 4.0 6.0 8.0 10.0 12.0

CORE HEIGHT (ft)

!
:

|

}

4

i

FIGURE 5

K(Z)- NORMALIZED FO (Z) AS A FUNCTION OF CORE HEIGHT
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COLR FOR VEGP UNIT 2 CYCLE 6

;

'

Azaal Devanon BOL |

Point (fast) W(z)
*

1 12.00 1.00001.60
2 1130 1.0000

*

3 3 1140 1.0000
*

4 11.40 1.0000 |
*

5 11.20 1.0000
*

,

4 * 6 11.00 1.0000
7 1030 1.0000

*

* 8 1040 1.0000 t' 1.5C * 9 10.40 1.0000 |
* 10 10.20 1.0000'

11 10.00 1.2793
; 12 9.80 1.2637

13 9.60 1.2522 '

i 14 9.40 1.240s
| 15 9.20 1.2282i

16 9.00 1.2140
: 1.4C 17 8.80 1.20s9
: 18 840 1.2097
!; 19 8.40 1.2114

20 8.20 1.2166
4

21 8.00 1.2200
g 22 7.80 1.2200

i G 23 7.60 1.2178- & 24 7.40 1.21323: 1.3C 25 7.20 1.2065& 26 7.00 1.1981a
g a 27 6.80 1.1880

A) i 28 6.60 1.1770
g 4 29 6.40 1.1660

'

v 4 30 6.20 1.1545

(^ /g 31 6.00 1.1642
32 SA0 1.15261*2C

-a g 33 5.60 1.14s8
'

o a 34 5.40 1.1562
& nA 35 5.20 1.1680
h A 36 5.00 1.1797"

37 4.80 1.1902
38 4.60 1.1999
39 4.40 1.2085

1.1C 40 4.20 1.2157
41 4.00 1.2220
42 3.80 1.2263
43 3.60 1.2302
44 3.40 1.2363
45 3.20 1.2428
46 3.00 1.2491
47 2.80 1.26251.On 48 2.60 1.2s47

0 2 4 6 8 10 12 49 2.40 1.3073
50 2.20 1.3296
51 2.00 1.3515

CORE HEIGHT (feet) 52 1.80 1.0000*

53 140 1.0000*

54 1.40 1.0000*

55 1.20 1.0000*

TNs figure is referred to byTechnal 56 1.00 1.0000*

Specdcatens 4.2.2.2d, B3/4.2.2 5 .80 1
,g,

59 0.40 1.0000*

60 0.20 1.0000*

61 0.00 1.0000*

0' Top and Bottoen 15% Excluded per*

I **FIGURE 6

RAOC W(Z) AT 150 MWD /MTU PAGE 11 of 14
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V
Axial Elevanon MOL-1
Pomt (feet) W(z)

*
1 12.00 1.00001.60'

2 11.80 1.0000
.

*
3 11.60 1.0000

* 4 11.40 1.0000
5 1120 1.0000

*

* 6 11.00 1.0000 |
* 7 10.80 1.0000
*

8 10.60 ?.0000
1.5C 9 10.40 1.0000

*

< * 10 10.20 1.0000
| 11 10.00 1.3303

12 9.80 13018 l
13 9.60 1.2744

"
14 9.40 1.2468
15 9.20 1.2322
16 9.00 1.21651 1.4C 17 8.80 1.2064
18 BR) 1.2063

| 19 8.40 1.2069
20 8.20 1.2104

a 21 8.00 1.2120
a 22 7.80 1.2104Ap 23 7.60 1.2067

24 7.40 1.2006- i ig 1.3C -

25 7.20 1.1929
A 26 7.00 1.1834g

27 6.80 1.1723
A 28 6.60 1.1604

[ *
a 29 6.40 1.1487a 30 6.20 1.1359g

4L 31 6.00 1.1373
k'

1*2C 32 5.80 1.1295

A'A [ 34 5.40 1.1423

4- 33 5.60 1.1289

35 5.20 1.1547a
A -4 36 5.00 1.1657
& g" 37 4.80 1.1763M 38 4.60 1.1859

39 4.40 1.1945
1.1C 40 4.20 1.2019

41 4.00 1.2M9
42 3.80 1.2132
43 3.60 1.2186
44 3.40 1.2244
45 3.20 1.2334
46 3.00 1.2406
47 2.80 1.25461.00 48 2.60 1.2792

0 2 4 6 8 10 12 49 2.40 1.3017
50 2.20 1.3239
51 2.00 1.3460

CORE HEIGHT (feet) 52 1.80 to000*

53 1.60 1.0000
54 1.40 1.0000

*

55 1.20 14000*

56 1.00 1.0000
-

This fgure is redened to by Technical 57 0.80 1.0000*

Sped 6canor.s 4.2.2.2d. B3/4.2.2 58 0.60 12000*

$9 0.40 1.0000
*

60 0.20 1.0000*

* 61 0.00 1.0000

Top and Boteam 15% Excluded per*

*
FIGURE 7

RAOC W(Z) AT 4000 MWD /MTU PAGE 12 of 14
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COLR FOR VEGP UNIT 2 CYCLE 6.

O
Axial Elevanon MOL-2

. Point tieet) Wiz)' *
1 12.00 1.00001.60 .

'

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 1040 1.0000
*

1.5C * 4 10.40 1.0000
* 10 F 1 1.0000

11 12476
: 12 12311'

13 121664 >'
14 4( 12056

| 15 1.1937
16 v.00 1.1894

4

1.4C 17 8.80 1.1892
'

4 18 8.60 1.1899
; 14 8.40 1.2000

20 8.20 1.2109
j 21 8.00 1.2192
1 22 7.80 1.2244

23 7.60 1.2270^
N 24 7.40 1.22681.3C 25 7.20 1.2243
-

$ o
& 26 7.00 1.2194& 27 6.80 1.2125

A. 28 6.60 12038p 7 29 6 40 1.1939"

+| N & 30 6.20 1.1540\> k [ Ii a 31 6.00 1.1721g
A A a 32 5.80 1.16201.2C M 33 5.60 1.1618o a

A A 34 5.40 1.1738'g' 35 520 1.1841
36 5.00 1.1939
37 4.80 1.2040
38 4.60 1.2130
39 4.40 1.2204

1*1C 40 4.20 1.2262
41 4.00 1.2304-

42 3.80 1.2330
43 3.60 1.2339
44 3.40 1.2337
45 3.20 1.2351
46 3A0 1.2407
47 2.00 1.25061.00 48 2.60 1.2623

0 2 4 6 8 10 1.2 49 2.40 1.2732
50 2.20 1.2837
51 2.00 1.2941
52 1R) 12000*

CORE HEIGHT (feet) 53 1.60 12000*

54 1.40 1.0000*

55 1.20 ID000*

56 1.00 1.0000*

57 DJO 1.0000*

This igure is referred to by Techh 58 0.60 12000.

Specitcomons 4.2.2.2d,83/4.2.2 59 0.40 12000*

60 0.20 1.0000
*

* 61 OAD 1A000

Top and Roman 15% 5=dw per*

O- Technscal5pedAcanon422.2

FIGURE 8

RAOC W(Z) AT 11000 MWD /MTU PAGE 13 of 14
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O
:

A nal Elevation EOL.;

Pomt (feet) W(z)
1 12.00 1.0000*

; . 6C.
.

, 2 11.80 1.0000
1 | | 3 11.60 1.0000*

! l 4 11.40 a.0000*

i * 5 11.20 1.0000
6 11.00 1.0000*

7 10.80 1.0000*

8 10.60 1.0000*

;.5C * o 10.40 1.0000
; 10 1020 1.0000*

! 11 10.00 1.1783
12 92 1.1757
13 9.60 1.1772

4 14 9 40 1.1842
15 920 1.1869

. 16 9.00 1.1902
4.4C 17 8.80 1.2023

,

18 8.60 1.2216
19 8.40 1.2391
20 8.20 1.2540
21 8.00 1.2701
22 7.80 1.2848
23 7.60 1.2948-

li a 24 7.40 13012'

1*303 AT 25 7.20 13039
n a e 16 7.00 130324

A & n 27 6.80 1.2994'. J 4 . A 2d 6.60 1.2927
i

V V a 29 6.40 1.2834
/ 30 6.20 1.2719

A 31 6.00 1.25714

32 5.90 1.2443*1*2C
a 33 5.60 1.2383

34 5.40 1.23746

35 5.20 1.2435.

06 5.00 1.25024

37 4.80 1.2560
' 38 4.60 1.2617
i 39 4.40 1.2648

1.1C 40 4.20 1.2655
41 4.00 1.2638,

; 42 3.80 1.2599
' 43 3.60 1.2536
i 44 3.40 1.2454
.

45 3.20 1.2407
1 46 3.00 1.2365

47 2.80 1.23901.00 48 2.60 1.2504
0 2 4 6 8 10 12 49 2.40 1.2613

50 2.20 1.2720
51 2.00 1.2828

CORE HEIGHT (feet) E jj @*

54 1.40 1.0000*

55 1.20 1.0000*

* 56 1.00 1.0000
Tus figure is referred to by Technical 57 0.80 1.0000*

Spea6catens 4.2.2.2d, B3/4.22 58 0.60 1.0000*

59 0.40 1m000*

60 0.20 1.0000*

* 61 0.00 1.0000

0, Top and Boteam 15% Emchaded per*

3 gm.

'

FIGURE 9

RAOC W(Z) AT 19000 MWD /MTU PAGE 14 of 14


