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N2C13 CORE OPERATING LIMITS REPORT

1.0 INTRODUCTION

The Core Operating Limits Report (COLR) for North Anna Unit 2
Cycle 13 has been prepared in accordance with Technical
Specificuation 6.9.1.7 The Technical Specifications affected by

this report are listed below:

3/74.1.1.4 Moderator Temperature Coefficient

3/8.3.3.:5 Shutdown Bank Insertion Limit

3/4.1.3.6 Control Bank Insertion Limits

3i8:4.1 Axial Flux Difference

2/4.2.2 Heat Flux Hot Channel Factor

3/4.2.3 Nuclear Enthalpy Rise Hot Channel Factor and

Power Factor Multiplier

The cycle-specific parameter limits for North Anna 2 Cycle 13 for
the specifications listed above are provided on the following
pages, and were developed using the NRC-approved methodologies

specified in Technical Specification 6.9.1.7.
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2.0 OPERATING LIMITS

2.1 Moderator Temperature Coefficient (Specification 3/4.1.1.4)
2.1.1 The moderator temperature coefficient (MTC) limits are:

The BOC/ARO-MTC shall be less positive than or equal to
+0.6E-4 Ak/k/°F below 70 percent of RATED THERMAL POWER.

The BOC/ARO-MTC shall be less positive than or equal to 0
(zero) Ak/k/°F at or above 70 percent of RATED THERMAL
POWER .

The EOC/ARQ/RTP-MTC shall be less negative than -5.0E-4
Ak/k/°F.

2.1.2 The MTC surveillance limits are:

The 300 ppm/ARQO/RTP-MTC should be less negative than or
equal to -4.0E-4 Ak/k/°F.

The 60 ppm/ARO/RTP-MTC should be less negative than or
equal to -4.7E-04 Ak/k/°F.

where: BOC - Beginning of Cycle
ARO - All Rods Out
EOC - End of Cycle
RTP - RATED THERMAL POWER

2.2 Shutdown Bank Insertion Limit (Specification 3/4.1.3.5)

2.2.2 The shutdown rods shall be withdrawn to 227 steps.

2.3 Control Bank Insertion Limits (Specification 3/4.1.3.6)

2.3.1 The control rod banks shall be limited in physical
insertion as shown in Figure A-1l.
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2.4 Axial Flux Difference (Specification 3/4.2.1)
2.4.1 The axial flux difference limits are provided in
Figure A-2.
2.5 Heat Flux Hot Channel Factor-FQ(z) (Specification 3/4.2.2)

2.5.1 The FQ{z) limits are:

2:19
FQ(z) € ~~== * Ki(z) for P » 0.5
P

FQ(z) £ 4.38 * Xin) for P 5 0.9

THERMAL POWER
RATED THERMAL POWER

K(z) is provided in Figure A-3

2.5.2 The FQ(z) surveillance limits are:

2:1% K(z)

FQ(z)M € -=== * ---- for P > 0.5
P N(z)
Xi{z)

Fo(z)M < 4.38 * ---- for P £ 0.5
N(z)
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THERMAL POWER

RATED THERMAL POWER

K(z) is provided in Figure A-3, and
N(z) is a non-equilibrium multiplier on FQ(z)M to

account for power distribution transients during normal
operation, provided in Table A-1. The top and bottom 15% of
the core is excluded per TS 4.2.2.2.G.

2.6 Nuclear Enthalpy Rise Hot Channel Factor - FAH(N)
and Power Factor Multiplier (Specification 3/4.2.3)

FAH(N) € 1.49*{(1 + 0.3*(1 - P)}
THERMAL POWER

RATED THERMAL POWER
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Figure A-1

Control Rod Bank Insertion Limits
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Figure A-2

N2C13 Axial Flux Difference Limits

120

1‘0... e, AT S0
(-12,

1m . — b—é_ ISOH AR
Operaﬁjn

70 > SE—

Percent of Rated Thermal Power
3

10 +——t+——t+—1——

I
I

100)

(+20,

50)

N2C13/UD COLR Rev 0,

-10 0 10
Percent Flux Difference (Delta-l)

April 1998

20

Page

8



Figure A-3
K(2) - Normalized FQ as a Function of Core Height
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