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COLR for VEGP UNIT 1 CYCLE 5

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for VEGP UNIT 1 CYCLE 5 has been
prepared in accordance with the requirements of Technical Specificition

6.8.1.6.

The Technical Specifications affected by this report are listed below:
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/4.
3/8.
3/4.1.
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SHUTDOWN MARGIN - MODES 1 and 2
SHUTDOWN MARGIN - MODES 3, 4 and 5
Moderaior Temperature Coefficient
Shutdown Rod Insertion Limit
Control Rod Insertion Limits

Axial Flux Difference

Heat Flux Hot Channel Factor - F(Z)

Nuclear Enthalpy Rise Hot Channel Factor - F!.
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2.0

COLR for VEGP UNIT 1 CYCLE S

QPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in section 1.0
are presented in the following subsections. These 1imits have been develcped
using the NRC-approved mzthodologies specified in Technical Specification 6.B.1.6

2.1

&

2.3

Z.4

gD

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

2.1.1  The SHUTDOWN MARGIN shall be greater than or equai to
1.3 percent Ak/k.

SHUTDOWN MARGIN - MODES 3, & AND 5 (Specification 3/4.1.1.2)

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

Moderator Temperature Coefficient (Specification 3/4.1.1.3)
2.3.1 The Moderator Temperature Coefficient (MIC) limits are:

The BOL/ARD/HIP - MTC shall be less positive than +0.7 x 107 &k/k/°F
for power levels up to 70 percent RTP with a linear ramp to
0 Ak/k/°F at 100 percent RTP.

The EOL/ARD/RTP-MTC shall be less negative than
-5.45 x 10" Ak/k/°F.*

2.3.2 The MIC Surveillance limit is:

The 300 ppm/ARO/RTP-MIC should be less negative than or
equal to -4.70 x 10™ Ak/k/°F.*

where: BOL stands for Beginning of Cycle Life
ARO stands for A1l Rods Out
HIP stands for Hot Zero THERMAL POWER
EOL stands for End of Cycie Life
RTP stands for RATED THERMAL POWER

shutdown Rod Insertion Limit (Specification 3/4.1.3.5)

2.4.1 The shutdown rods shall be withdrawn to a2 position greater than
or equal to 22% steps.

Control Rod Insertion Limits (Specification 3/4.1.3.6)

2.5.1 The = ‘rol rod banks shal) be limited in physical insertion as
shown in figure 3.

*Based on full-power T-average in the range of 583.4 to 586.4°F, inclusive.
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2.6

2.7

COLR for VEGP UNIT 1 CYCLE §

Axia) Flur Difference (Specification 3/4.2.1)
{relaxed axial offset control (RAOC) methodology)

2.6.1 The Axial Flux Difference (AFD) acceptable operation limits are
provided in figure 4.

Heat Flux Hot Channel Factor - F (Z) (Specificatiom 3/4.2.2)
{F, methodology}

RTP
F

2.7.1 F(l)=____*K() forP >0.5
P

RTP
Fo

F(Z)s_____ *K(Z) forP=<0.5
0.5

where: P =

RATED THERMAL POWER

RTP
2.7.2 F, = 2.50

2.7.3 K(1) is provided in figure 5.

C RTP
2.7.4 F,.(1)s=skE * K(Z) for P > 0.5
F* i)
o RTP
F, (2) s E, * K{Z) for P < 0.5
.5 * W(Z)

2.7.5 W(Z) values are provided in figures 6 through 8.

PAGE 3 of 12



BRI ALy - 1

2.8

.

2.8.1

2.B.2a

2.8.2b

2.8.3
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COLR for VEGP UNIT 1 CYCLE 5

RTP
PN < Fu * (14 PR, * (1-P)

where: P =
RATED THERMAL POWER

RTP
Fo = 1.53 for LOPAR fuel and

RTP
Fo. = 1.65 for VANTAGE § fuel

PF,., = 0.3 for LOPAR and VANTAGE 5 fuel

Nuclear Enthalpy Rise Hot Channmel Factor - FN (Specification 3/4.2.3)
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SHUTDOWN MARGIN {percent A k)

COLR FOR VEGP UNIT 1 CYCLE 5
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FIGURE 1

REQUIRED SHUTDOWN MARGIN FOR MODES 3 AND 4 (MODE 4 WITH AT LEAST
ONE REACTOR CODLANT PUMP RUNNING)
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SHUTDOWN MARGIN (percent A kk)
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FIGURE 2

REQUIRED SHUTDOWN MARGIN FOR NMODES 4 AND 5 (MODE 4 WITH

NO REACTOR COOLANT PUMPS RUNNING)
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ROD BANK POSITION (steps withdraw)

COLR FOR VEGP UNIT 1 CYCLE 5

(Fully Withdrawn )
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* Fully withdrawn shall be the condnion where control rogs are af a position withyr
the imerval 2225 and €237 steps withOrawn

FIGURE 3
ROD BANK INSERTION LIMITS VERSUS THERMAL POWER

(100%, 161)
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RATED THERMAL POWER (percent of 3565 MW1)

COLK FOR VEGP UNIT 1 CYCLE 5
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FIGURE 4

50

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED THERMAL POWER

FOR RAOC
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NORMALIZED PEAKING FACTOR

K(Z)

1.20

0.80

0.60

0.40

COLR FOR VEGP UNIT 1 CYCLE §
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FG = 2.50
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FIGURE 5
K(Z) - NORMALIZED F, (Z) AS A FUNCTION OF CORE HEIGHT
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WI(Z)
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LTS
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FIGURE 6
RAOC W(Z) AT 150 MWDMTU

Thus figure 1 relerred 1o by Technical Speciicatons 42.22d B34 22
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COLR FOR VEGP UNIT 1 CYCLE §

W(Z)

1.4 Axinl flevatrion oL
Point (feat) wil)
. 1 12.00 10000
. 2 11.80 10000
. 3 11 &0 1. 0000
. ‘& 11.40 1. 0000
. 3 11.20 1. 0000
. € 11.00 1.0000
& - 7 W0.80 1.0000
. . [ ] 10.60 1. D000
. ® 10 .40 1. 0000
& . 10 10.20 1. 0000
:; ﬂ:.)g 1.3462
X 1.943%
1.3 —d 13 § 60 13394
14 ® 40 1.3300
. 1 | #.20 1. 3188
‘l " & 00 1.3020
s 17 & .80 1.2788
A‘ % 8 .60 1.25%
. & "W | 1.2276
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a 21 & .00 11821
& 22 7T.80 1.178%
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'Y s 24 7 .40 11678
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1.2 - 26 7.00 1.158%
a 27 € 80 1.1821
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P 31 & .00 1.1182
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txciuoet per Technice!
Specificetion 4.2.2.2.

This figure is referred 1o by Technical Specihcatons 422.2¢ B34 22
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