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Ladies and Gentlemen: 

In accordance with Technical Specification 5.6.5, Southern Nuclear Operating Company hereby 
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Power." There are no other changes in this report.  
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4 CORE OPERATNG LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

1-o CORE OPERATING LI-M EOT 

Ths Core Operating Limits Report (COLR) for FNP UNIT 2 CYCLE 14 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 I and 2 (with ke--- 1) 

The Technical Specifications affected by this report are listed below: 

3.1.1 SHUTDOWN MARGIN - MODES 2 (with kcf< 1), 3,4 and 5 
3.1.3 Moderator Temperaiure Coefficient 
3.1.5 Shutdown B ýwk Insertion Limits 
3.1.6 Control Bank Insertion Limits
3.2.1 Heat Flux Hot Channel Factor- FQ(Z) 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor - pNH 
3.2.3 AXial Flux Difference 
3.9,1 Boron Concentration
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ACORE OPERATENG LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

2.0 OPEATING LIMMIS 

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 specifted in Technical Specification 5.6.5.  

2.1 SHT7TDOWN MARGIN- MODES1 AND 2 (with kd..f_ C(Technical Requirement 13.1.1) 

2.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.77 percent Ak/k.  

2.2 S-UTDOWN-MARGTN. MODES 2 (with kff<_ .). 3.4and5 (Specification 3.1.1) 

2.2.1 Modes 2 (leff< 1.0), 3 and 4 - The SHUTDOWN MARGIN shall be greater than or equal 
to 1.77 percentAk/k, 

2.2.2 ModeS- -The SHUTDOWN MARGIN shall be greater than or equal to 1.0 percent Akk.  

2.3 Moderator Temrrature Coefficiant (Specification 3.1.3) 

2.3.1 The Moderator Temperature Coefficient (MTC) limits are: 

The BOL/ARO/HZP-MTC shall be less than or equal to +0.7 x 10"4 AWkF for power 
levels up to 70 percent RTP with a linear ramp to 0 Adk/OF.at 100 percent RTP, 

The EOL/ARO/RTP-MTC shall be less negative than -4.3 x le- Ak/k/F.  

2.3.2 The ITe Surveillance.limits are: 

The 300 ppm/ARO/RTP-MTC should be less negative than or equal toI 

-3.65 x 104 Ak/kp.  

The 100 Ppm/ARO/R*TP-MTC should be less negative than -4.0 x 10"4W k/kI*F, 

where: BOL stands for Beginniqg of Cycle Life 
ARO stands for All Rods Out 
-ZP tands for Hot Zcro THERMAL POWER 

EOL stands for End of Cycle Life 
RTP stands for RATED THERMAL POWER
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4 CORE OPERATING LIMITS REPORT, FNP UNIT2 CYCLE 14, REV. 2 FEBRUARY 2000 

2.4 "Shutdown Bank Insertion Limirt (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 BankJnsertion Limits (Specification 3.1.6) 

2.5.1 The control rod banks shall be limited in physical insertion as shown in Figure 1.  

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

F .R2'P 

2.6.1 F -(Z)<- A .K(Z) forP>O.5 

F RTP 
g 0.5-- K(z) for P:5 O.5 

where: P = RMAL POWER 
RATED THERMAL POWER 

2.6.2 FQR7 = 2.50 

2.6.3 K(Z) Is provided In Figure 2.  

2.6.4 F,2 (Z) 4 -' 2 ,T'P *() for P > 0.5 

FPr' - (Z) 

FQ(Z) - FQ05.A (Z) brp~o.s 
0.5 -W(Z) fr~.  

2.6.5 W(Z) values are provided in Figures 4 through 7.  

2.6.6 The FQC) penalty factors are provided in Table 1.
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4~ CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

2.7 Nucear Enthalpy Ritse Hot Channe F -ctor O (Specification 3.2,2) 

2.7.1 F N<F ('+PF,(1-P)) 
AH AH 

where: P = THERMALPOWER 
RATED THERMAL POWER

2.7.2 FRTP 
A-

= 1.70

2.7,3 PFAH = 0.3 

2.8 Axjs1 Elux DiffeMnce (Specification 32..3) 

2.8.1 The Axial Flux Difference (AFD) acceptable operation linmits are provided in Figure 3.  

2.9 BrOrn Conce-ntration (Specification 3.9.1) 

2.9.1 The boron concentration shall be greater than or equal to 2000 ppm.  

3This concentration bounds the condition of ktff• 0.95 (all rods in less the most reactive rod) and 
subcrtlcality (&U rods out) over the entire cycle. This concentration includes additional boron to 
address uncertainties and B10 depletion.
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4 CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Table 1 
FQ(Z) PENALTY FACTOR

Notes: 

1. 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 (surveillame interval of 31 EFP)D plus 
the maximum allowable extension not to exceed 25% of the surveillance interval per SR 5.0.2) starting 
from the bumup at which the FQ(Z) was determined.
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A CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 3 MARCH 2000 

Figure 1 
Rod Bank Insertion Limits versus Rated Thermal Power 

Fully Withdrawn - 225 to 231 steps, inclusive
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Fully Withdrawn shall be the condition where control rods are at a position within the 
interval > 225 and • 231 steps withdrawn.  

NOTE: The Rod Bank Insertion Limits are based on the control bank withdrawal 
sequence A, B, C, D and a control bank tip-to-tip distance of 128 steps.
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A CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figure 2 
K(Z) - Normalized FQ(Z) as a Function of Core Height

4 6 
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4 CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14,'REV. 2 FEBRUARY 2000 

Figure 3 
Axial Flux Difference Limits as a Function of 

Rated Thermal Power for RAOC
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A CORE OPERATING LIMITS REPORT, NFN UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figure 4 
RAOC W(Z) at 150 MwD/MaTU

1.

1.4'

1.

1

1.
4 6 a 

CORE HEIGHT (feet)

This figure L referred to by TechnieaW Spedficalto B3.2.1

)

Axial E -vation BOL 
Point (feet W(40 

"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 
1U 10.00 1.2487 
12 9.80 1.2380 
1s 9.60 1 2$5 
14 9.40 1.228 
15 9.20 1.22 
16 9.00 1.2188 
17 8.80 112151 
18 8,60 1,2182 
19 8.40 1.2292 
20 820 1.2370 
21 8.00 1.2417 
22 7.80 1.2439 
23 7.60 1.2433 
24 7,40 1.2403 
25 7.20 1.2374 
26 7.00 1.2336 
27 6.80 1.2281 
28 6,60 1.2206 
29 6.40 1.2115 
s0 6.20 1.2009 
31 6.00 1.2363 
32 5.80 1.220 
33 5.60 1.2081 
34 5.40 1.1923 
35 5.20 1.1828 
36 5.00 1.1827 
37 4.80 1.1857 
38 4.60 1.1867 
39 4.40 1.1873 
40 , 4.20 1.1870 
41 4.00 1.1857 
42 3,80 1.1851 
43 3.60 1.1854 
44 3.40 1.1853 
45 3.20 1.1861 
46 3.00 1.194 

.47 2.80 1.2136 
48 2.60 123,50 
49 2.40 1.2561 
so 2.20 1.2773 
51 2.00 1.2983 

* 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 

* 67 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 arn Bottom 15% 2xcludedpw 

lhnlcl sepedca geo W3.2-1 
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CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figure 5 
RAOC W(Z) at 4M0 MWDWMTJ

116( 
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S1.3 
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CORE HEIGHT (feet)

This figure iW refeurT to by Tochnical Speification B3.2M1

Axial Elevation MOL-1 
Po~int /e~ WZ 

* 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 
• 3 10.60 1.0000 

a 9 10.40 1.0000 
* 10 10.20 1.0000 

11 10.00 1.2618 
12 9.80 1.2641 
is 9.60 1.2638 
14 9.40 1.2633 
15 9.20 1.2592 
16 9.00 1-250 
17 8.80 1.2467 
18 8.60 1.2499 
19 $.40 1.2587 
20 8.20 1.2642 
21 8.00 1.2665 
22 7.80 1.2662 
23 7.60 1,2630 
24 7.40 1.2574 
25 7.20 12512 
26 7.00 1.2446 
27 6.80 1.2366 
28 6.60 1.2264 
29 6.40 1..146 
30 6.20 1.2012 
31 6.00 1.2104 
32 53.0 1.1941 
33 5.60 1.1776 
34 5.40 1.1643 
35 5.20 1.1556 
36 5.00 1.1541 
37 4.80 1.1542 
38 4.60 111531 
39 4.40 1.1514 
40 i 4.20 1.1488 
41 4.00 1.1456 
42 3.80 1.1418 
43 3.60 1.1387 
44 3.40 1.1378 
45 3.20 1,1411 
46 3.00 1.1454 
47 2-80 1.1560 
48 2.60 1.1748 
49 2.40 1,1924 
so 2.20 1.2100 
51 200 1.2278 

" 52 1.80 1.0000 
"* 33 1.60 1.0000 
* 54 1.40 1.0000 
" 55 120 1.0000 
" 56 1.00 1.o0oo 
* 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 
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A CORE OPERATING LIMIT REPORT, FNP UMr 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figure 6 
RAOC W(z) at 10000 MWDI1Afl'
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3:

1.

.1.

Axial Elevaki=i MO.L-2 
point (feet) WZ 

- 1 12.00 1.0000o 
2 11.80 L1.000 

* 3 11.60 1.0000 
4 11.40 1.0000 

-. ~5 11=2 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 1.2324 
12 9.80 1.2281 
is 9.60 1.221, 
14 9.40 1.248 
is 9.20 1.2214 
16 9.00 I.212 
17 8.80 1.2371 
18 8.60 1.2447 
19 8.40 1.2596 
20 8.20 1.2749 
21 8.00 1I217 
22 7.80 1.3053 
23 7.60 1.3151 
24 7.40 1.3215 
25 7.20 1.3243 
26 7.00 1.3238 
27 6.80 t1.30 
28 6.60 1.3135 
29 6.40 123040 
so 6.20 1.2920 
31 6.00 1.2773 
32 5180 1.2610 
33 5.60 1.2411 
34 5.40 1.298 
35 5.20 1.2180 
36 5.00 1.2170 
37 4.80 1.2131 
.38 4&60 1.2083 
39 4.40 1.2016 
40 4.20 1.1931 
41 4.00 1.18M3 
42 3.8 1.1717 
43 3.60 1.1597 
44 3.40 1.2508 
45 3.20 1.1480 
46 3.00 1.159 
47 2.8 LM73 

12. 48 2.60 1.187 
49 2.40 1M224 
s0 2-20 1.267 
51 2.00 1.208 
S2 1.80 1.0000 

* 53 140 1.0000 
3 54 1.40 1.0000 
* 55 1.20 1.0000 

56 1.00 1.0000 
57 0.80 1.0000 

* 58 0.60 1.000 
* 59 0.40 1.00 

60 0.2 1.0000 
* 61 0,00 1.0000 

7bp ard Bottom 15% Wudued per 
Todwaija Speddai~on 33.2.
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CORE OPERATING LIDETS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figrw 7M 
RAOC WWZ at 1600 MWD/MT

4 6 8 
CORE HEIGHT (feet)

Thkis iura is rdfom•ad to by Techmil Specffictio B3.2.I

Axii Elvation BOL 
Point 

"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 1.2002 
22 9.80 1,1902 
13 9.60 1.1873 
14 9.40 1.1922 
15 9.20 1.2087 
16 9.00 1.2=3 
17 8.80 1.2418 
18 8.60 1.2598 
19 8.40 1.2827 
20 8.20 1.3092 
21 8.00 1.3326 
22 7.80 1.3S13 
23 7.60 1.3659 
24 7.40 1.3763 
25 7.20 1.3826 
26 7.00 1384 
27 6.80 .1.3834 
28 6.60 1.378 
29 6.40 1.3697 
30 6.20 1AM80 
31 6.00 1.3,1 
32 5.0 1.3269 
33 5.60 1.3135 
34 5.40 -273 
35 5.20 1.2790 
36 5.0O 1.2689 
37 4.80 1.2623 
38 4.60 1.2513 
39 .4.40 1.2383 
40 )4.20 1.2231 
41 4.00 1.2055 
42 - 3.80 1.1895 
43 3.60 1.174 
44 3,0 1.1622 
45 3.20 1.1482 
46 3.00 1.1381 
47 2.80 1.1468 
48 2.60 1.1620 
49 2.40 1.1768 
50 2.20 1.1913 
51 2.00 1.2056 

* 52 1.0 1.0000 
"0 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 1S ExdW.d Pr 

T WW Sped&Uma M32.  
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