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In accordance with Technical Specification 5.6.5, "Core Operating Limits Report (COLR),"
are submitting the Unit 1, Cycle 12 COLR. Please note that revision O to the COLR was not
implemented as explamed on the cover page of the attachment.

Should you have any questions concerning this report, please contact William Grundmann,
Regulatory Assurance Manager, at (815) 234-5441, extension 2800.

Respectfully,

Richard P. Loprio
Site Vice President

Byron Nuclear Generating Station
Attachment: Byron Station, Unit 1, Cycle 12 COLR
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Office of Nuclear Facility Safety — Hlinois Department of Nuclear Safety
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Westinghouse Proprietary Class 2
NF-CB-02-23
CAC-02-37

Westinghouse Electric Company Nuclear Fuel Box 355
Pittsburgh, Pennsylvania 15230-0355

February 15, 2002
Mr. B. Manges

Exelon Generation
Nuclear Fuel Services
4300 Winfield Road
Warrenville, IL 60555

Reference: Lir Guthridge/Manges, 2/14/02, “Byron Unif 1 Cycle 12 COLR”, NF-CB-02-22

Dear Mr. Manges:

Exelon Nuclear
Byron Nuclear Power Plants
Byron Unit 1 Cycle 12 COLR -Revision 1

Attached is revision 1 to the Byron Unit 1 Cycle 12 COLR. As per your request the original issue of
the COLR, Reference, is belng reissued with the following changes.

Table 2.6.2 - the column of pendalty factors is re-titied :
Penaity Factor - F (@)
(%)
The note fo Table 2.6.2 has been changed to read:
Notes:

Linear interpolation is adequate for intermediate cycle burnups.

All cycle bumups outside the range of the table shall use a 2% penalty factor for
compliance with the 3.2.1.2 Surveillance Reguirements.

The Westinghouse Proprietary statement has been removed from the document.

111

Please address any additional questions to me.

Sincerely,

Jeffiey ufhndge

Core Technologles
/pac

Attachment (17 pages)

cc: R. Tsai A
C. M. Hunter COLA A
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 12

CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Byron Station Unit 1 Cycle 12 has been prepared in

accordance with the requirements of Technical Specification 5.6.5 (ITS)

The Technical Specifications affected by this report are listed below:

SL

LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCO
LCo

LCo

211
311
3.1.3
3.1.4
315
316
3.1.8
3.2.1
322
323
3.2.5
3.31
3.39
3.4.1

3.8.1

Reactor Core Safety Limits (SLs)

Shutdown Margin (SDM)

Moderator Temperature Coefficient (MTC)
Rod Group Alignment Limits

Shutdown Bank Insertion Limits

Control Bank Insertion Limits

Physics Tests Exceptions — MODE 2

Heat Flux Hot Channel Factor (Fo(2))

Nuclear Enthalpy Rise Hot Channel Factor (FNAH)
Axial Fiux Difference (AFD)

Departure from Nucleate Boiling Ratio (DNBR)
Reactor Trip System (RTS) Instrumentation
Boron Dilution Protection System (BDPS)

Reactor Coolant System (RCS) Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits

Boron Concentration

The portions of the Technical Requirements Manual affected by this report are listed below:

TRMTLCO3.1.b Boration Flow Paths - Operating

TRMTLCO 3.1.d Charging Pumps - Operating

TRM TLCO 3.1.f Borated Water Sources - Operating

TRMTLCO 3.1.g Position Indication System — Shutdown

TRMTLCO 3.1.h Shutdown Margin (SDM) — MODE 1 and MODE 2 with keff > 1.0
TRM TLCO 3.1.i Shutdown Margin (SDM) - MODE 5

TRM TLCO 3.1,

Shutdown and Control Rods

TRMTLCO 3.1k Position Indication System — Shutdown (Special Test Exception)
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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 are applicable for the entire cycle unless otherwise identified.
These limits have been developed using the NRC-approved methodologies specified in Technical
Specification 5.6.5.

2.1 Reactor Core Safety Limits (SLs) (SL 2.1.1)

2.141 In Modes 1 and 2, the combination of Thermal Power, Reactor Coolant System
(RCS} highest loop average temperature, and pressurizer pressure shall not
exceed the limits specified in Figure 2.1.1.
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Figure 2.1.1: Reactor Core Limits
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Shutdown Margin {(SDM)

The SDM limit for MODES 1, 2, 3, and 4 is:

221  The SDM shall be greater than or equal to 1.3% Ak/k (LCOs 3.1.1, 3.1.4, 3.1.5,
3.1.6,3.1.8,3.3.9; TRM TLCOs 3.1.b, 3.1.d, 3.1.f, 3.1.h, and 3.1.j).

The SDM limit for MODE 5 is:

2.2.2 SDM shall be greater than or equal to 1.3% Aksk (LCO 3.1.1, LCO 3.3.9; TRM
TLCOs 3.1.i and 3.1.)).

Moderator Temperature Coefficient (MTC) (LCO 3.1.3)

The Moderator Temperature Coefficient (MTC) limits are:

2.3.1  The BOL/ARO/HZP-MTC upper limit shall be +2.11 x 10 Ak/k/oF.
2.3.2 The EO/ARO/HFP-MTC lower limit shall be -4.6 x 10™ Ak/k/<F.

2.3.3 The EOUARO/HFP-MTC Surveillance limit at 300 ppm shall be
-3.7 x 10° AK/K/oF.

2.3.4 The EOLARO/HFP-MTC Surveillance limit at 60 ppm shall be -4.3 x 107 Ak/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
HFP stands for Hot Full Therma! Power

Shutdown Bank Insertion Limits (LCO 3.1.5)

2.4.1  All shutdown banks shall be fuily withdrawn to at least 224 steps.

Control Bank Insertion Limits (LCO 3.1.6)

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

2.5.2 Each control bank shall be considered fully withdrawn from the core at greater
than or equal to 224 steps.

253 The control banks shall be operated in sequence by withdrawal of Bank A, Bank
B, Bank C and Bank D. The control banks shall be sequenced in reverse order
upon insertion.

2.5.4 Each control bank not fully withdrawn from the core shall be operated with the
113 Step overlap limit.
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2.6 Heat Flux Hot Channel Factor (Fo(Z)} (LCO 3.2.1)

2.6.1

262

26.3

264

RTP

Fo(Z) < 85 xK(Z) forP <0.5

RTP

F,(2) < ‘; xK(Z) forP>0.5

where: P = the ratio of THERMAL POWER o RATED THERMAL POWER
F&™ = 260

K(Z) is pravided in Figure 2.6.1.

W(Z) Values:

a) When PDMS is OPERABLE, W(Z) = 1.00000 for all axial points.

b) When PDMS is Inoperable, W(Z) is provided in Figures 2.6.2.a through
26.24d. '

The normal operation W({Z) values have been determined at burnups of 150,
6000, 14000, and 20000 MWD/MTU.

Table 2.6.2 shows the Fco(z) penalty factors that are greater than 2% per 31
Effective Full Power Days. These values shail be used to increase the Fwo(z) as
per Surveillance Requirement 3.2.1.2. A 2% penalty factor shall be used at all
cycle burnups that are outside the range of Table 2.6.2.

Uncertainty:

The uncertainty, Urq, to be applied to the Heat Flux Hot Channel Factor Fo(2)
shall be calculated by the following formula

UFQ = Uqu * UE
where:

Uqu = Base FQ measurement uncertainty = 1.05 when PDMS is inoperable.
{Uqu is defined by PDMS when operable.)
U. = Engineering uncentainty factor = 1.03

PDMS Alarms:

FQ(Z) Warning Setpoint > 2% of Fo(Z) Margin
FQ(Z) Alarm Setpoint > 0% of Fo(Z) Margin
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Figure 2.6.1
K(Z) - Normalized Fq{Z) as a Function of Core Height
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Height MAXW@)

Feet Byron Unit 1 Cycle 12
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0.20 1.0000 Figure 2.6.2.a
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Height MAXW@D

Feet Byron Unit 1 Cycle 12

0.00 1.0000

0.20 10000 Figure 2.6.2.b

0.40 1.0000

.60 1.0000 Summary of W(Z) Function at 6000 MWD/MTU
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MAX W@

Byron Unit 1 Cycle 12

Figure 2.6.2.c

Summary of W(Z) Function at 14000 MWD/MTU
(Top and Bottom 15% Excluded per WCAP-10216)
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Height MAX W@

Feet Byron Unit | Cycle 12

0.00 1.0000

0.20 1.0000 Figwe 2.6.2.d

0.40 1.0000

0.60 1.0000 Summary of W(2) Function ot 20000 MWD/MTU

0.80 1.0000 (Jop and Bottom 15% Excluded per WCAP-102156)
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Table 2.6.2
Penalty Factors in Excess of 2% per 31 EFPD
Cycle Burnup Penalty Factor - F q(z)

(MWD/MTU) (%)
837 2.00
1009 2.78
1524 3.76
1695 3.80
1867 3.91
2039 3.81
2554 3.33
2728 3.33
2897 3.47
3584 4.67
3756 4.76
3928 4.66
4786 2.09
4958 2.00
13716 2.00
14231 2.67
14402 2.75
14574 2.75
14746 2.66
15433 2.00

Notes:
Linear interpolation is adequate for intermediate cycle burnups.

All cycle burnups outside the range of the table shall use a 2% penalty factor for compliance with
the 3.2.1.2 Surveillance Requirements.
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2.7 Nuclear Enthalpy Rise Hot Channel Factor (FN.H) (LCO 3.2.2)

274 Fy<FAF[1.0 + PFw(1.0 - P)]
where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
Foy = 1.70
PF,m=0.3
2.7.2 Uncenrainty when PDMS is inoperable

The uncertainty, Ug,u, to be applied to the Nuclear Enthalpy Rise Hot Channel
Factor FAHN shall be calculated by the following formula:

Ugan = Urarim
where:

Ur1m = Base F" 4, measurement uncertainty = 1.04

2.7.3 PDMS Alarms:

FEH Warning Setpoint > 2% of FNAH Margin
Fau Alarm Setpoint » 0% of F™ 4 Margin

28 Axial Flux Difference (AFD) (LCO 3.2.3)

2.8.1  When PDMS is Inoperable, the AXIAL FLUX DIFFERENCE (AFD) Acceptable
Operation Limits are provided in Figure 2.8.1 or the latest valid PDMS
Surveillance Report, whichever is more conservative.

2.8.2 When PDMS is OPERABLE, no AFD Acceptable Operation Limits are
applicable.

2.9 Departure from Nucleate Boiling Ratio (DNBR) (LCO 3.2.5)

2.9.1 DNBRaps. > 1.536

The Axial Power Shape Limiting DNBR (DNBRaps,) is applicable with THERMAL POWER
> 50% RTP when PDMS is OPERABLE.

2.9.2 PDMS Alarms:

DNBR Warning Setpoint > 2% of DNBR Margin
DNBR Alarm Setpoint > 0% of DNBR Margin
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Reactor Trip System (RTS) instrumentation (LCO 3.3.1) - Overtemperature AT Setpoint

Parameter Values

2.10.1  The Overtemperature AT reactor trip setpoint K, shall be equal to 1.325.

2.10.2  The Overtemperature AT reactor trip setpoint T, coefficient K shall be equal
to0 0.0297 / °F.

2.10.3  The Overtemperature AT reactor trip setpoint pressure coefficient K; shall be
equal to 0.00181 / psi.

2104  The nominal Toyat RTP (indicated) T shall be less than or equal to 588.0 °F.

2105  The nominal RCS operating pressure (indicated) P’ shall be equal to 2235 psig.

210.6  The measured reactor vessel AT lead/lag time constant 1, shall be equal to
8 sec.

2.10.7  The measured reactor vessel AT lead/lag time constant t2 shall be equal to
3 sec.

2.10.8  The measured reactor vessel AT lag time constant 3 shall be less than or equal
o 2 sec. .

2.10.8  The measured reactor vessel average temperature lead/lag time constant ¢,
shall be equal to 33 sec.

2.10.10 The measured reactor vessel average temperature lead/lag time constant s
shall be equal to 4 sec.

2.10.11  The measured reactor vessel average temperature lag time constant g shall be
less than or equal to 2 sec.

2.10.12  The f; (Al) “positive” breakpoint shall be +10% Al.

2.10.13 The f; {Al) "negative” breakpoint shall be -18% al.

2.10.14 The f, (Al} “positive” slope shalt be +3.47% / % Al.

2.10.15 The f; (al) “negative” slope shall be -2.61% / % Al
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Reactor Trip System (RTS) Instrumentation (LCO 3.3.1) - Overpower AT Setpoint

Parameter Values
2.11.1  The Overpower AT reactor trip setpaint K4 shall be equal to 1.072.

2.11.2  The Overpower AT reactor trip setpoint T, ratefiag coefficient Ks shall be equal
to 0.02 / °F for increasing Tavg.

2.11.3  The Overpower AT reactor trip setpoint Ta. rateflag coefficient Ks shall be equal
to 0/ °F for decreasing Tay,
2.114  The Overpower AT reactor trip setpoint Tavy heatup coefficient Kg shall be equal

10 0.00245 / °F when T > T*.

2.11.5 The Overpower AT reactor trip setpoint Tawg heatup coefficient Ks shall be equal
to0/°FwhenT< T,

2.11.6  The nominal Taygat RTP {indicated) T~ shall be less than or equal to 588.0 °F.

2.11.7  The measured reactor vessel AT lead/lag time constant 1, shall be equal to
8 sec. :

2.11.8  The measured reactor vessel AT lead/lag time constant t> shall be equal to
3 sec.

2.11.9  The measured reactor vessel AT lag time constant 3 shall be less than or equal
to 2 sec.

2.11.10 The measured reactor vessel average temperature lag time constant ¢; shall be
less than or equal t0 2 sec.

2.11.11  The measured reactor vessel average temperature rate/lag time constant 7
shall be equal to 10 sec.

2.11.12 The f2{Al) “positive” breakpoint shall be 0 for ali Al.
2.11.13 The f2(Al) “negative” breakpoint shall be 0 for all Al.
2.11.14 The f2 (Al) “positive” slope shall be 0 for all Al.

2.11.15 The {2 (Al) “negative” slope shall be 0 for all Al.
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Reactor Coolant System (RCS) Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits (LCO 3.4.1)

2.12.1 The pressurizer pressure shall be greater than or equal to 2209 psig.

2.12.2 The RCS average temperature (Tayg) shall be less than or equal to 593.1 °F.

2.12.3 The RCS total flow rate shall be greater than or equal to 380,900 gpm.

Boron Concentration

2.13.1 The refueling boron concentration shall be greater than or equal to 1756 ppm
(LCO 3.9.1).

2.13.2 The Reactor Coolant System boron concentration shall be greater than or equal
to 1831 ppm prior ta initial criticality of Cycle 12, or greater than or equal to 2042
ppm at all other times in core life, to maintain adequate shutdown margin for
MODES 3, 4, and 5 during performance of rod drop time measurements and
during the surveillance of Digital Rod Position Indication (DRP1) for
OPERABILITY (TRM TLCOs 3.1.g and 3.1 k).



