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Byron Station N UC] ear
4450 North German Church Road

Byron, IL 61010-9794

May 22, 2001
LTR: BYRON 2001-0073
File: 2.01.0700

United States Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001

Byron Station, Units 1 and 2
Facility Operating License Nos. NPF-37 and NPF-66
NRC Docket Nos. STN 50-454 and STN 50-455

Subject: Byron Station Unit 1 Cycle 11A Core Operating Limits Report and
Byron Station Unit 2 Cycle 10A Core Operating Limits Report

Reference:  Letter from G. F. Dick (NRC) to O. D. Kingsley (Exelon Generation Company,
LLC), Increase in Reactor Power, Byron Station, Units 1 and 2, and Braidwood
Station, Units 1 and 2, dated May 4, 2001

In accordance with Technical Specification 5.6.5, "Core Operating Limits Report (COLR),"

we are submitting the COLRs for Byron Station Unit 1, Cycle 11A and Byron Station Unit 2,
Cycle 10A. The Unit 1 and Unit 2 COLRs were revised to reflect the increase of rated thermal
power to 3586.6 MW as allowed by the referenced document.

Should you have any questions concerning these reports, please contact P. Reister, Regulatory
Assurance Manager, at (815) 234-5441, extension 2280.

Respectfully,

- y AS

ichard P. Loprigre
Site Vice President
Byron Nuclear Generating Station

Attachments: 1) Byron Station Unit 1 Cycle 11A COLR
2) Byron Station Unit 2 Cycle 10A COLR P< DO l

RPL/JL/dpk

cc: Regional Administrator — NRC Region lli
NRC Senior Resident Inspector — Byron Station
NRC Project Manager — NRR — Byron Station
Office of Nuclear Facility Safety — lllinois Department of Nuclear Safety
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Station  Byron Unit 1 Cycle 11A Generic

To: Kenneth N. Kovar — Byron

Subject  Byron Unit 1 Cycle 11A Core Operating Limits Report in ITS Format and W(z) Function
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NFM Supervisor . Approver’s Signature Date

Status of Information: B Verified
[[J Unverified

[} Engineering Judgement

Method and Schedule of Verification for Unverified TODIs:

Description of Information:
Attached is the Byron Unit 1 Cycle 11A Core Operating Limits Report (COLR) in the ITS format and W(z) function. This

COLR is for uprate at 3586.6 MWt

Purpose of Information:

The COLR incorporates the Cycle 11A 3586.6 MWt data. Byron Station is requested to perform a Plant Review of this
document. Upon completion of the Plant Review, Byron Station is to transmit the COLR portion to the Nuclear Regulatory
Commission pursuant to Technical Specification 5.6.5. Please provide NFM (Brian Manges) with a copy of Byron Station’s
completed Plant Review and COLR submittal to the NRC.

Source of Information:

1. Westinghouse Letter 01CB-G-057 (CAC-01-104), dated April 6, 2001

2. TODI NFMO0000188, Sequence 0 “Pressurizer Pressure DNB Limit”, A. W. Wong to D. Wozniak and T. Luke, December
15, 2000

3.  Westinghouse Letter 01CB-G-047 (ASD-01-90), dated March 23, 2001

4. Westinghouse Letter CAC-01-123, dated April 11, 2001

5. TODINFMO0100054, Sequence 0, “RCS Average Temperature DNB Limit”, A. Wong to D. Wozniak and C. Dunn, dated

4/19/2001

Supplemental Distribution: P. E. Reister/ J. E. Langan (BY)
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Byron Station Unit 1 Cycle 11A 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 2.1.1  Reactor Core Safety Limits (SLs)

LCO 3.1.1  Shutdown Margin (SDM)

LCO 3.1.3 Moderator Temperature Coefficient

LCO 3.1.4 Rod Group Alignment Limits

LCO 3.1.5 Shutdown Bank Insertion Limits

LCO 3.1.6 Control Bank Insertion Limits

LCO 3.1.8 Physics Tests Exceptions — Mode 2

LCO 3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

LCO 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FN)
LCO 3.2.3 Axial Flux Difference (AFD)

LCO 3.25 Departure from Nucleate Boiling Ratio (DNBR)
LCO 3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.9 Boron Dilution Protection System (BDPS)

LCO 3.4.1 Reactor Coolant System (RCS) DNB Parameters
LCO 3.9.1 Boron Concentration

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

TRM TLCO 3.1.b Boration Flow Paths - Operating

TRM TLCO 3.1.d Charging Pumps - Operating

TRM TLCO 3.1.1 Borated Water Sources - Operating

TRM TLCO 3.1.g Position Indication System — Shutdown

TRM TLCO 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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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

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.

21 Reactor Core Limits (SL 2.1.1)

2.1.1 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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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Shutdown Margin (SDM)
The SDM limit for MODES 1, 2, 3, and 4 is:

2.21 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 limits for MODE 5 are:
2.2.2.1 SDM shall be greater than or equal to 1.0% Ak/k (LCO 3.1.1).

2.2.2.2 SDM shall be greater than or equal to 1.3% Ak/k (LCO 3.3.9; TRM TLCO 3.1.i
and 3.1.j).

Moderator Temperature Coefficient (LCO 3.1.3)

The Moderator Temperature Coefficient (MTC) limits are:

2.31 The BOL/ARO/HZP-MTC upper limit shall be +3.73 x 10" Ak/K/°F.
2.3.2 The EOL/ARO/HFP-MTC lower limit shall be -4.6 x 10 Ak/k/°F.

2.3.3 The EOL/ARO/MFP-MTC Surveillance limit at 300 ppm shall be less negative
than or equal to -3.7 x 10™* Ak/k/°F.

where: BOL stands for Beginning of Cycle Life
ARO stands for All Rods Cut
HZP stands for Hot Zero Thermal Power
EOL stands for End of Cycle Life
HFP stands for Hot Full Thermal Power

Shutdown Bank Insertion Limit (LCO 3.1.5)

2.4.1 Al shutdown banks shall be fully 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.

2.5.3 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 a 113
step overlap fimit.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Rod Bank Position (Steps Withdrawn)

224
220

200

180

2

3

120

g

[02)
(=]

D
(=2

40

20

Figure 2.5.1:
Control Bank Insertion Limits Versus Percent Rated Thermal Power

(27%, 224) (7%, 224)
yal 7

/ /

/ /|

/o /

/ /|

11(0%, 162) /

/ ,/ (100%, 161)

1 0%, 47) ] //
/
(30%, 0) /
| ’
0 10 20 30 40 50 60 70 80 a0 100

Relative Power (Percent)




2.6

TODI NFMO0100048
Rev. 0
Page 6 of 15

CORE OPERATING LIMITS REPORT (cOLR) for BYRON UNIT 1 CYCLE 11A

Heat Flux Hot Channel Factor (Fg(Z)) (LCO 3.2.1)
2.6.1

RTP

F,(2) < 35 xK(Z) forP<0.5

RTP

F,(2Z) < ‘; xK(Z) forP>0.5
where: P = the ratio of THERMAL POWER to RATED THERMAL POWER

F&™ = 2.60
K(Z) is provided in Figure 2.6.1.
2.6.2 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 2.6.2.c

The normal operation W(Z) values have been determined at burnups of 8801,
14000, and 18000 MWD/MTU.

For this cycle, the Fco(z) penalty factors are equal to 2% per 31 Effective Full

Power Days (EFPD). These values shall be used to increase the F¥a(2) as per
Surveillance Requirement 3.2.1.2. A 2% penalty factor shall be used at all cycle

burnups.
Multiplication Factor = 1.02

2.6.3 Uncertainty:

The uncertainty, Ugq, to be applied to the Heat Flux Hot Channel Factor FQ(Z)
shall be calculated by the following formula

UFQ = Uqu . Ur
where:

Uqu = Base FQ measurement uncertainty = 1.05 when PDMS is Inoperable
U. = Engineering uncertainty factor = 1.03

2.6.4 PDMS Alarms:

FQ(Z) Warning Setpoint > 2% of Fg(Z) Margin
FQ(Z) Alarm Setpoint > 0% of Fo(Z) Margin
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Figure 2.6.1
K(Z) - Normalized Fq(Z) as a Function of Core Height
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Byron Unit 1 Cyde 11A
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

2.7 Nuclear Enthaipy Rise Hot Channel Factor (FNM). (LCG 3.2.2)

271 Fa<FR[1.0 + PFw(1.0 - P)]

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
' Fap =1.70
PFai=0.3

2.7.2  Uncertainty when PDMS is inoperable

The uncertamty, Uean, to be applied to the Nuclear Enthalpy Rise Hot Channel
Factor Fu" shall be calculated by the following formula:

Uran = Urarm
where:

Ugstim = Base FNAH measurement uncertainty = 1.04
2.7.3 PDMS Alarms:

FN e Warning Setpoint > 2% of FNan Margin
FMy Alarm Setpoint > 0% of F" an Margin

2.8 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.

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

291 DNBRapsL = 1.659

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

2.8.2 PDMS Alarms:

DNBR Warning Setpoint > 2% of DNBR Margin
DNBR Alarm Setpoint > 0% of DNBR Margin



TODI NFM0100048

Rev. 0
Page 12 of 15

CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Reactor Trip System Overtemperature AT Setpoint Parameter Values (LCO 3.3.1)

2.10.1

2.10.2
2.10.3

2104
2.10.5

2.10.6

2.10.7

2108

2.10.9

quJoﬁ

2.10.11
2.10.12
2.10.13
2.10.14

2.10.15

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

The Overtemperature AT réactor trip setpoint T,y coefficient K, shall be equal
to 0.0297 / °F.

The Overtemperature AT reactor trip setpoint pressure coefficient K3 shall be
equal to 0.00181 / psig.

The nominal T, at RTP (indicated) T’ shall be less than or equal to 588.0 °F.
The nominal RCS operating pressure (indicated) P’ shall be equal to 2235 psig.

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

The measured reactor vessel AT lead/lag time constant 1, shall be equal to3
sec.

The measured reactor vessel AT lag time constant t; shall be less than or équ_al'
" to 2 sec. : T '

The measured reactor vessel average temperature lead/lag time constant 1, v
shall be equal to 33 sec. -

The measuied reactor vessel average temperature lead/lag time constant s
shall be equal to 4 sec. ' . e

The measured reactor vessel average temperature lag time constant 13 shall be
less than or equal to 2 sec." ‘ : :

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

The f, (Al) “negative” breakpoint shall be -18% Al.
The f; (Al) “positive” slope shall be +3.47% / % Al.

The f; (Al) “negative” slope shall be —=2.61% / % Al.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Reactor Trip System Overpower AT Setpoint Parameter Values (LCO 3.3.1)

2111

2.11.2
2.11.3
2.11.4
2.11.5

2.11.6

2.11.7

2.11.8

.2.11.9

2.11.10

2.11.11

2.11.12
2.11.13
2.11.14

2.11.15

The Overpower AT reactor trip setpoint K, shall be equal to 1.072.

The Overpower AT reactor trip setpoint Taq rate/lag coefficient Ks shall be equal
to 0.02 / °F for increasing Tayg,

The Overpower AT reactor trip setpoint Tayg rate/lag coefficient Ks shall be equal
to 0/ °F for decreasing Tavg.

The Overpower AT reactor trip setpoint T heatup coefficient Ks shall be-equal
t0 0.00245/ °F when T > T”.

The Overpower AT reactor trip setpoint Ty, heatup coefficient Kg shall be equal
to0/°FwhenT<T”. -

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

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

The measured reactor vessel AT lead/lag time constant 1, shall be equalto 3
sec.

The measured reactor vessel AT lag time constant 13 shall be less than or equal

to 2 sec.

The measured reactor vessel average temperature lag time constant 15 shall be

less than or equal to 2 sec.

The measured reactor vessel average temperature rate/lag time constant 1,
shall be equal to 10 sec.

The 1, (Al) “positive” breakpoint shall be 0 for all Al
The 1, (Al) “negative” breakpoint shall be 0 for all Al.
The f, (Al) “positive” slope shall be 0 for all Al

The f, (Al) “negative” slope shall be 0 for all Al.



2.12

2.13

TODI NFM0100048
Rev. 0
Page 15 of 15

CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 11A

Reactor Coolant System (RCS) DNB Parameter 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 (T.g) 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 2000 ppm
(LCO 3.9.1).

2.13.2 The Reactor Coolant System boron concentration shall be greater than or equal
to 2075 ppm at all 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 (DRPI) for
OPERABILITY (TLCO 3.1.g and TLCO 3.1.k) S
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Station  Byron Unit 2 Cycle 10A Generic

To: Kenneth N. Kovar — Byron

Subject  Byron Unit 2 Cycle 10A Core Operating Limits Report in ITS Format and W(z) Function

Brian L Manges ﬁ%ﬂ % MW 4/?/ZOD| -

Preparer reparer’s Signature 0 Date
Shi-Tien Yang { £ ‘ ‘42 [€i]le=]
Reviewer i i Date
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D. Rédden

NFM Supervisor Apiprover’#Signature Date
Status of Information: [ Verified

[] Unverified
["] Engineering Judgement

Method and Schedule of Verification for Unverified TODIs:

Descriptioﬁ of Information:
Attached is the Byron Unit 2 Cycle 10A Core Operating Limits Report (COLR) in the ITS format and W(z) function. This

COLR is for uprate at 3586.6 MWt.

Purpose of Information:

The COLR incorporates the Cycle 10A 3586.6 MWt data. Byron Station is requested to perform a Plant Review of this
document. Upon completion of the Plant Review, Byron Station is to transmit the COLR portion to the Nuclear Regulatory
Commission pursuant to Technical Specification 5.6.5. Please provide NFM (Brian Manges) with a copy of Byron Station’s
completed Plant Review and COLR submittal to the NRC. This TODI supercedes Reference 7.

Source of Information:

1. Westinghouse Letter CAC-01-120, dated April 10, 2001

2. TODI NFM0000188, Sequence 0 “Pressurizer Pressure DNB Limit”, A. W. Wong to D. Wozniak and T. Luke, December
15, 2000

Westinghouse Letter 01CB-G-076 (ASD-01-113, Rev 1), dated April 16, 2001

Westinghouse Letter 01CB-G-074 (CAC-01-134), dated April 16, 2001

Westinghouse Letter 01CB-G-086 (CAC-01-136), dated April 18, 2001

TODI NFM0100054, Sequence 0, “RCS Average Temperature DNB Limit”; A. W. Wong to D. Wozniak and C. Dunn,
dated April 19, 2001

7. TODI NFM0100040, Revision 0, “Byron Unit 2 Cycle 10A OTAT and OTAP Setpoint Values”, dated March 30, 2001

QW

Supplemental Distribution: P. E. Reister / J. E. Langan (BY)




TODI NFMO0100050
Rev. 0
Page 2 of 16

CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 2 CYCLE 10A

1.0 CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Byron Station Unit 2 Cycle 10A 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 2.1.1 Reactor Core Safety Limits (SLs)

LCO 3.1.1 Shutdown Margin (SDM)

LCO 3.1.3 Moderator Temperature Coefficient

LCO 3.1.4 Rod Group Alignment Limits

LCO 3.1.5 Shutdown Bank Insertion Limits

LCO 83.1.6 Control Bank Insertion Limits

LCO 3.1.8 Physics Tests Exceptions — Mode 2

LCO 3.2.1 Heat Flux Hot Channel Factor (Fa(Z))

LCO 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FNa)
LCO 3.2.3 Axial Flux Difference (AFD)

LCO 3.25 Departure from Nucleate Boiling Ratio (DNBR)
LCO 3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.9 Boron Dilution Protection System (BDPS)

LCO 3.4.1 Reactor Coolant System (RCS) DNB Parameters
LCO 3.9.1 Boron Concentration

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

TRM TLCO 3.1.b Boration Flow Paths - Operating

TRM TLCO 3.1.d Charging Pumps - Operating

TRM TLCO 3.1.1 Borated Water Sources - Operating

TRM TLCO 3.1.g Position Indication System — Shutdown

TRM TLCO 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

TRM TLCO 3.1.k 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.
21 Reactor Core Limits (SL 2.1.1)

2.1.1 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.

630 - — ’
247lpsxa

-~ i 2250psxa \

8 i \

640 : [~

_§ 2000 psia \

g i , \

[= W
620 -

g i \ \ '
600 \ N
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Fraction of Nominal Power

Figure 2.1.1: Reactor Core Limits
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 2 CYCLE 10A

Shutdown Margin (SDM)
The SDM limit for MODES 1, 2, 3, and 4 is:

2.2.1 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 limits for MODE 5 are:
2.2.2.1 SDM shall be greater than or equal to 1.0% Ak/k (LCO 3.1.1).

2.2.2.2 SDM shall be greater than or equal to 1.3% Ak/k (LCO 3.3.9; TRM TLCO 3.1.i
and 3.1.j).

Moderator Temperature Coefficient (LCO 3.1.3)

The Moderator Temperature Coefficient (MTC) limits are:

2.3.1 The BOL/ARO/HZP-MTC upper limit shall be +2.0 x 10°° Ak/i/°F.
2.3.2 The EOL/ARO/HFP-MTC lower limit shall be -4.6 x 10™* Ak/k/°F.

2.3.3 The EOL/ARO/HFP- MTC Surveillance limit at 300 ppm shall bé less negatlve
than or equal to -3.7 x 10° 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 Thermal Power

Shutdown Bank Insertion Limit (LCO 3.1.5)

2.4.1  All shutdown banks shall be*fully 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.

2.5.3 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 a 110
" step overlap limit.
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Rod Bank Position (Steps Withdrawn)

Figure 2.5.1:
Control Bank Insertion Limits Versus Percent Rated Thermal Power
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26 Heat Flux Hot Channel Factor (Fo(Z)) (LCO 3.2.1)

261

26.2

263

264

RTP

F®<%
T 05

xK(Z) forP<0.5

RTP

Fo,(Z) < xK(Z) forP>0.5
where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
F&™® = 260
K(Z) is provided 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 iﬁ Figures 2.6.2.a thfohgh 2.6.2.d

The normal operation W(Z) values have been determined at burnups of 951,
4000, 10000, and 18000 MWD/MTU.

For this cycle, the FC,(z) penalty factors are equal to 2% per 31 Effective Full

Power Days (EFPD). These values shall be used to increase the FWq(2) as per
Surveillance Requirement 3.2.1.2. A 2% penalty factor shall be used at all cycle

burnups.
Multiplication Factor = 1.02
Uncertainty:

The uncertainty, Ugq, to be applied to the Heat Flux Hot Channel Factor FQ(Z )
shall be calculated by the following formula

Up =U,*U,
where:

U
U

Base FQ measurement uncertainty = 1.05 when PDMS is Inoperable
Engineering uncertainty factor = 1.03

PDMS Alarms:

Fq(Z) Warning Setpoint = 2% of F(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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Byron Unit 2 Cyde 10A
Figre2.6.2.a
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Byron Unit 2 Cyde 10A
Figure2.6.2.b
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2.7 Nuclear Enthalpy Rise Hot Channel Factor (FN_AH ) (LCO 3.2.2)
271 Fau<Fay[1.0 + PFau(1.0 - P)]
where: P = the ratio of THERMAL POWER to RATED THERMAL POWER
Fay =1.70
PFAH = 0.3
2.7.2 Uncertainty when PDMS is inoperable

The uncertainty, Ug,p, to be applied to the Nuclear Enthalpy Rise Hot Channel
_Factor F,y" shall be calculated by the following formula:

Uran = Uratm
where:
Ursnm = Base F'a measurement uncertainty = 1.04
2.7.3 PDMS Alarms:

_FN4h Warning Setpoint > 2% of F™,,; Margin
FN. Alarm Setpoint = 0% of F™yy Margin

2.8 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 DNBRgpgL = 1.659

The Axial Power Shape Limiting DNBR (DNBRaps,) is applicable with THERMAL POWER
2 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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f Rated Thermal Power
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Reactor Trip System Overtemperature AT Setpoint Parameter Values (LCO 3.3.1)

2.101

2.10.2
2.10.3

2.10.4
2.10.5

2.10.6
2.10.7
2.10.8

2109

2.10.10 .
‘ 'shall be equal to 4 sec.

2.10.11

21012

2.10.13.

2.10.14

21015

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

The Overtemperature AT reactor trip setpoint Toq coefficient K, shall be equal
to 0.0297 / °F. :

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

The nominal T,y at RTP (indicated) T shall be less than or equal to 587.0 °F.
The nominal RCS operating pressure (indicated) P’ shall be equal to 2235 psig.

The measured reactor vessel AT lead/lag time constant 1, shall be equal to8
sec. o o

The measured reactor vessel AT lead/lag time constant 1, shall be e_qual to3

SecC.

The measured reactor vessel AT lag time constant s shall be less than or equal-*
to 2 sec.

The measured reactor vessel average temperature lead/lag tlme constant ‘C4 '

shall be equal to 33 sec.

The measured reactor vessel average temperature Iead/lag tlme constant "C5

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

- The 4 (Al) “positive” breakpoint shall be +10% Al.

The f; (Al) “negative” breakpoint shall be -18% Al.
The f,_(Al) “positive” slope shall be +3.47% / % Al.

The {4 (Al) “negative” slope shall be —2.61% / % Al.
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Reactor Trip System Overpower AT Setpoint Parameter Values (LCO 3.3.1) . .

2.11.1 The Overpower AT reactor trip setpoint K, shall be equal to 1.072.

2.11.2  The Overpower AT reactor trip setpoint T.,q rate/lag coefficient Ks shall be equal
to 0.02 / °F for increasing Tayg.

2.11.3  The Overpower AT reactor trip setpoint Ta,q rate/lag coefficient Ks shall be equal
to 0/ °F for decreasing Tayg. :

2.11.4  The Overpower AT reactor trip setpoint Ta,q heatup coefficient Kg shall be equal
10 0.00245/°Fwhen T > T".

211.5  The Overpower AT reactor trip setpoint T, heatup coefficient Ksrshall be equal
to0/°FwhenT<T".

- 2.11.6  The nominal Tagat RTP (indicated) T” shall be less than or equal to 587.0 °F.

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

2.11.8  The measured reactor vessel AT lead/lag time constant 1, shall be equal to 3
sec.

2.11.9  The measured reactor vessel AT lag time constant 13 shall be less than or equal
to 2 sec.

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

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

2.11.12 The {5 (Al) “positive” breakpoint shall be 0 for all Al.
2.11.13 The f, (Al) “negative” breakpoint shall be 0 for all Al.
2.11.14 The f; (Al) “positive” slope shall be 0 for all Al.

2.11.15 The f; (Al) “negative” siope shall be 0 for all Al.
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Reactor Coolant System (RCS) DNB Parameter 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 (Tavp) shall be less than or equal to 592.1 °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 2000 ppm
(LCO 3.9.1).

2.13.2 The Reactor Coolant System boron concentration shall be greater than or equal
to 1918 ppm at all 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 (TLCO 3.1.g and TLCO 3.1.k)



