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, k CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRJUARY 2000 

1.0 CORIE OPERATN IISRPR 

This 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 1 and 2 (with kdf:_. I) 

The Technical Specifications affected by this report are listed below: 

3.1.1 SHUTDOWN MARGIN - MODES 2 (with kdr< 1), 3,4 and 5 
3.1.3 Moderator Temperature Coefficient 
3.1.5 Shutdown Bank Insertion Limits 
3.1.6 Control Bank Insertion ULmits 
3.2.1 Heat Flux Hot Channel Factor- FQ(Z) 
3.2.2 Nuclear Enthalpy Rise Hot Channel Factor - FNA 
3.2.3 Axdu1 Flux Difference 
3.9.1 Boron Concentration
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CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

2.00PEPANG LDM 

The cycle-specific parameter limits for the specifications listed In Section 1.0 arc presented in the following subsections. These limits have been developed using NRC-approved methodologics, including 
those specified in Technical Specification 5.6.5.  

2.1 SHTIT•NOW MARGIN - MODES 1 AND- 2 (with 0). (CTechnical Requirenent 13.1.1) 

2-1.1 The SHUTDOWN MARGIN shall be greater tlha or equal to 1.77 percent Ak/k.  

2.2 SHUTDOWN MARGIN - MOD.SI 2(with k .4 (Specification 3.1.1) 

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

2.2.2 Mode 5 - The SHUTDOWN MARGIN shall be greater than or equal to 1.0 percent AWLk 

2.3 Moderator Temnerature Coefficient (Spedfication 3.1.3) 

2.3.1 The Moderator Temperature Coehfident (MTC) limits are: 

The BOLIARO/HZP-MTC shall be less than or equal to +0.7 x 10-4 AkIk/°F for power levels up to 70 percent RTP with a linear ramp to 0 Ak/k/0 .at 100 percent RTIP 

The EOL/ARO/RTP-MTC shall be less negative than -4.3 x 10-4 Ak/°pF.  

2.3.2 The MTC Surveillance limits are: 

The 300 ppm/ARO/RTP-MTc should be less negative than or equal to 

-3.65 x I0w4 Awkn 0 .  

The 100 ppm/ARO/RTP-rTC should be less negative than -4.0 x IT" Ak/WOF 

where: •OL stands for Beginning of Cycle Life 
ARO stands for All Rods Out 
HZP stads for Hot Zero T-MRMAL POWER 
EOL stands for End of Cycle Life 
RTP stands for RATED THERMAL POWER
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CORE OPERATING LIMTS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

2.4 Shutdown Bank nsea±on I n imits (Specification 3-1.5) 

2.4.1 The shutdown banks shall be withdrawn to a position greater than or equal to 225 steps.  

25. Control Bank Inertion 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 F=tr -FQ(Z) (Specification 3.2.1) 

2.6.1 FQ(Z)_ •K(Z) forP > 0.5 

F RTP 
FQ(Z) ! '2 "P(Z) o O.5 

0.5.K ) 

where: P THERMALPOWER 

RATED THERMAL POWER 

2.6.2 FQRTP = 2-50 

2.6.3 K(Z) is provided in Figure 2.  

2.6-4 F,, (Z)4 FQ' FQ * K(Z) 
P. W(Z) 

FQ(Z) , 0.5- W(Z) forP.0.5 

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

2.6.6 The FQ(Z) penalty factors are provided in Tabl¢e 1.
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CORE OPERATING UMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2

2.7 Nuclear-Enthalv Rise Hot Channel Ectnt. -FNj (Specification 3.2.2)

2.7.1 F <! 
AH

FRTP 
AR (I+PF4 H"(l-P))

where: P = THERMAL POWER 
RATED THERMAL POWER 

2.7.2 F = 1.70 
AR 

2.7.3 PFAH, 0.3 

2.8 Axial Fliux Difference (Specification 3.2.3) 

2.8.1 The Axial Flux Difference (AFD) acceptable opemdon limits are provided in Figure 3.  

2.9 BOron Concetrpaon (Specification 3.9. 1) 

2.9.1 The boron concenration shall be greater than or equal to 2000 ppm.1 

'This concentradon bounds the condition of keff 0.95 (all rods in less the most reactive rod) and 
subcriticality (AU rods out) over the entire cycle. This concentlation includes additional boron m 
address uncertainties and B10 depletion.
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4CORE OPERATING LIMITS REPORT, FPM UNIT 2 CYCLE 14, R EV. 2 FEBRUARY 2000 

Table 1 
FQ(Z) PENALTY FACTOR

Notes, 
I. The Penalty Factor, to be applied to FQ(Z) in accordance with SR 3-2.1., is the maximum factor by 

which FQ(Z) is expected to increase over a 39 EFPD interval (surveillanc intva of 31 EFPD plus the maXimuM allowable extension notto exceed 25% of the surve•llance inteval per SR 3.0.2) starting 
from the bumup at which the FQ(Z) was determiacd.
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4 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 
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Figure 3 
Axial Flux Difference Limits as a Function of 

Rated Thermal Power for RAOC
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A CORE OPERATNG LIM REpORT, FNp UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000 

Figure 4 
RAOC W(Z) at 15o MWDIMTU
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Point feet) W(Z) 

* 1 12.02 1.0000 
2 11.80 1,0000 
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" 9 10.40 1.0000 
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A CORE OPERATING LIMITS REPORT, FNP UNIT 2 CYCLE 14, REV. 2 FEBRUARY 2000

Figure 6 
RAOC W(Z) at 10000 MWD/)TE
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" 5 11.20 1.0000 
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46 3.00 1.1559 
47 2.80 LIM3 
48 2.60 1878 
49 2.40 1.2024 
5o 2.20 1.2I67 
51 2.00 1.2308 
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"54 1.40 1.0000 
" 55 1.20 1.0000 

"56 1.00 1.0000 
"57 0.80 1.0000 

* 58 0.60 1I= 
' 59 0.40 1m000 
" 60 0.20 1.0000 
* 61 0.00 1.0000 
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Figur 7 
RAOC W(Z) at 16000 MWD/MTLJ
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