Exelon.

Exelon Generation www.exeloncorp.com ' N uc'l ear
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4450 North German Church Road
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August 28, 2003

LTR: BYRON 2003-0079
File: --2.01.0700

United States Nuclear Reguiatory 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: Revision 3 to Byron Station, Unit 1 Cycle 12, Core Operatmg Limits Report and
Revision 1 to Byron Station, Unit 2 Cycle 11, Core Operating Limits Report

In accordance with Technical Specification 5.6.5, "Core Operating Limits Report (COLR)," we are
submitting the revised COLRs for Byron Station, Unit 1 Cycle 12, and Byron Station, Unit 2 Cycle
11. This revision of the Unit 1 and Unit 2 COLRs changes the minimum Reactor Coolant System
total flow rate from 380,900 gpm to 386,000 gpm. This revision was necessary to correct a
deficiency noted in the original cycle analyses involving the locked reactor coolant pump rotor.
This issue has been placed in our corrective action program.

Should you have any questions concerning these reports, please contact William Grundmann,
Regulatory Assurance Manager, at (815) 406-2800.

Respectfully.
Stephen E. Kuczynski ’

Site Vice President
Byron Nuclear Generating Station

Attachments: 1) Byron Station, Unit 1 Cycle 12, COLR, Revision 3
2) Byron Station, Unit 2 Cycle 11, COLR, Revision 1

RPL/JL/rah

cc: Regional Administrator — NRC Region Iii
NRC Senior Resident Inspector — Byron Station

NRC Project Manager — NRR ~ Byron Station , l
Office of Nuclear Facility Safety — lllinois Department of Nuclear Safety
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 12

1.0 . CORE OPERATING LIMITS REPORT

.- This Core Operating anns Report (COLR) for Byron Station Unit 1 Cycle 12 has been prepared in
accordance with the requrrements of Techmca! Specmcatlon 5 6.5 (ITS)

The. Techmcal Specufrcahons affected by thrs repon are l:sted below
| SL 2.1 Reaclor Core Safety Limits (SLs)

LCO 3.1 Shutdown Margin (sDM) '

LCO  3.1.3 Moderator Temperature Coeﬁrcrent (MTC)

LCO  3.1.4  Rod Group Alrgnment Limits

LCO 315 Shutdown Bank Insertion Limits

LCO 3.1.3 Control Bank Insertion Limits 7'

LCO  3.1.8 * Physics Tests Exceplions—MODE2

LCO 321 Heat Flux Hot Channel Fagtor (Fa(2) |

- LCO 3.22 Nuclear Enthalpy Rise Hot Channel Factor (F",.,)
LCO ,323 Axial Flux Difference (AFD).

LCO - 325 Departure from Nucleate Bonhng Rano (DNBR)
LCO 3.3.1 Reactor Trip System (RTS) instrumentabon . ' - ’
. LCO- 339 Boron Dilution: Protection System (BDPS) 7 |

LCO 3.4.1 Reactor Coolant System (RCS) Pressure, Temperature, and Flow Depariure from -
Nucleate Boiling (DNB) Limits

LCO 3.9.1 Boron Concentration

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

TRM ;I'LCO 3.1.b Boration Flow Paths - Operating

TRM TLCO 3.1 d Charging Purhps - Operaﬁng |

TRMTLCO3.1f Borated Water SoUrE::es - Operating

TRMTLCO3.1.g Position Indication System — Shutdown

TRMTLCO3.1.h Shutdown Margin (SDM) ~MODE 1 and MODE 2 with keff > 1.0
TRMTLCO3.1i  Shuldown Margin (SDOM)—MODE 5 -

TRMTLCO 3.1 Shutdown and Control Rods

TRMTLCO 3.1k Position Indication Systern — Shutdown {Special Test Exception)
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20 OPERATING LIMITS

R The cycle-specmc parameter fimits for the Specnﬁcations listed in Section 1.0 are presented in ihe

following subsections. These limits are applicable for the entire cycle unless otherwise identified.

" These limits have been developed usmg the NRC-approved methodologles speclf ed in.Technical

Snecafscat:on 5.6.5.

2.1 r Core Safety Limits {SLs “(SL’2§1;‘1)‘:' T

.

2.1.1 - InModes 1 and 2, the combination: of Thermal Power, Reactor Coolant System

(RCS) highest loop average temperature, and pressunzer pressure shall not
exceed, the limits specified in Figure 2.1.1. .
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT l CYCLE 12
Shutdown Margin (SDM)

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

2.2.1 The SDM shall be greater lhan or equal 10 1.3% Ak/k (LCOsSH 314, 315
' "3.1.6,3.1.8, 339TRMTLCOsa1b31d31f31hand31j) '

The SDM fimit for MODE 5 is:

222 SDM shali be greater than or equat to 1.3% akk (LCO 3 1.1, LCO 3.3.9; TRM
TLCOs 3.1.iand 3. 1.§).- .

* Moderator Temggrature Coefﬁciem ‘(MTC} (LCO 3.1.3)

The Moderator Temperature Coeffrcrent (MTC) limits are:
231 The BOIJARO/HZP-MTC upper limit shall be +2 11 x 10‘5 AKK/F.

232 The EOUARO/HFP-MTC lower limit shall be -4.6 x 10™ Ak/K/oF.

233 The EOUARO/HF P-MTC Survelllance |ll'nll at 300 ppm shall be

-3.7x 10" AK/KF. . K

234 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 Al Rods Out- _
HZP stands for Hot Zero Thermal Power -
EOL stands for End of Cycle Life
HF P stands Yot Hot Full Thermal Power

Shutdown Bank Insertion Limits (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)

" 25.1  The control banks Shali be limited in physical insertion as shown in Figure 2.5.1.

25.2 Each control bank shall be consndered fully withdrawn from the core at grealer
than or equal to. 224 steps.

25.3 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.

25.4 Each control bank not fully wnhdrawn from the core shall be operated with the
- 113 Step overlap fimit.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 12

Heat Flux Hot Channel Factor (Fo(Z)) (LCO 3.2.9)

2.6.1

262

2.6.3

26.4

"F(Z)<F
" 05

RTP

xK(Z) forP<05

'

RTP

Fo(Z) <2 xK(Z) forP 0.5

where: P = the ratio of THERMAL POWER to RATED THERMAL POWER |

F“"’ 2.60

K(2) 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 lnoperable W(Z) is provided in anures 26.2.a’ through

,262d

The normal operation W(Z) values have been delermmed at burnups of 1737
6000, 14000, and 20000 MWD/MTU.

Table 2. 6 2 shows the F%(2) penalty factors that are greater than 2% per 31
Effective Full Power Days. These values shall be used to increase the v ofz) as

_per Surveillance Requirement 3.2.1.2. A 2% penally factor shall be used at all

cycle burnups that are outs:de the range of Table 2.6.2.-

Uncertamly

The uncertainty, UFQ, o be appﬁed 10 the Heat Flux Hot Channel Factor Fo(Z)
shall be calculated by the following formula

Up=Up*U,

where:

Uq = Base FQ measurement uncehaimy = 1.05 when PDMS is inoperable. A
(Uqu is defined by PDMS when operable.) i
U = Engineering uncertainty factor = 1.03

PDMS Alarms

Fo(2) Warmng Setpoint > 2% of FQ(Z) Margm
FQ(Z) Alarm Setpoint > 0% of Fo(Z) Margm
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; . Figure26.1 |
K(Z) - Normalized FqofZ) as a Function of Core Height
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CORE OPERATING UMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 32

Téble 2 6.2
Penalty Factors in Excess of 2% per 31 EFPD ‘
Cycle Burnup S Penalty Faclor - F aolz)
(MWD/MTU) | | (%)
837 ] - . 200
1009 - 2.78
1524 e 3.76
- 1695 ‘ 3.90
1867 ' 3%
2039 ' ' 3.81
2554 - ' - 333
2726 . - ' 3.33
2897 ' SR 347
3584 : - : 4.67
3756 - o 4.76
3928 I 4.66 N
4786 ' - 2.09
N 4958 . — 200
13716: ) ' 2.00
O 14231 ) : . - 2.67
14402 - 2.75
14574 o 2.75
14748 : 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 compbance with
the 3.2.1.2 Surveillance Requirements.
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CORE OPERATING UMITS REPORT (COLR) for BYRbN UNIT 1 CYCLE 12

Nuclear Enlhalpv Rlse Hot Channel Factor (FR (LCO 3.2. 2) ' . '

271 Fhi<Fm [10+PFAH(10 Pl :

where: P= the ratio of THERMAL POWER to RATED THERMAL POWER
: =170 .
' PFn=03 R .

2.7.2 »uncerlamty when PDMS is moperame -

The uncenamiy, Ue,n, 1o be apphed to the Nuclear Enthalpy Rise Hot Channel
Factor FAH shall be' calcu!ated by the following formula: -
UFAH = UrHm ' ' '

where:

[
A

Urm Base F",,u measuremem vnceriainty = 1.04 | ,

273 PDMS Alarms

Fhk Warmng Setpomt 22% of F"AH Margm
F,u Alarm Setpoint > 0% of [ S Margrn 7

Axial Flux Dlﬂerence {AFD} (LCO3.2. 3)

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

282 WhenPDMSis OPERABLE no AFD Acceptable Operation Limits are
' appllcable o

Degarlure from Nuclea\e BOlll[_lg Flaho (DNBR} (LCO 3. 2. 5)

291 DNBRAPSL? 1. 536

The Axial Power Shape Limiting DNBR (DNBRAPSL) is apphcab!e with THERMAL POWER
> 50% RTP when PDMS is OPERABLE

292 PDMS Alarms:

DNBR Warning Setpoint > 2% of DNBR Margin
DNBR Alarm Setpoint > 0% of DNBR Margin
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 1 CYCLE 12

Figure 2.8.1 Axial Flux Difference Limits as a Function of Rated Thermal Power
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CORE OPERATING UMITS REPORT (COLR) for BYRON UNlT l CYCLE 12

Reacior ng S)@tem (RTS) Instrumentation (LCO 3.3. t) Overtemperature aT Setpomt

Parameter Values

2101

2.10.2
2.10.3

2.104
2.10.5

2.10.6,

12.10.7

2.10.8

2.10.9

2.10.10

2.10.11

2.10.12

2.10.13

1 2.10.14

21015

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

The Overtemperature AT reactor tnp setpoint Tm coethcuent Kz shall be equal

10 0.0297 / °F. .

The Overtemperature AT reactor tnp setpomt pressure coefhcrent K;, shall be

equal to 0.00181 l psr 7 |
The nomlnal Tavg at RTP (mdrcated) T’ shall be less than or equal to 588.0 °F

The nominal RCS operatmg pressure (tndrcated) P' shall be equal 10 2235 psig.

The measured reactor vessel AT Ieadllag time constant n shalt be equal to

. 8sec. T . . ,

The measured reactor vessel AT leadltag time constant t2shall be equal to
3 sec. o S S

The measured reactor vessel AT lag tlme constant 3 shall be Iess than or equal
to 2 sec. ‘ o o '

The measured reactor vessel average temperature lead/lag time constant 14
shall be equal to 33 sec. ' ,

The measured reactor vessel average temperature lead/lag time constant 1s
shall be equal to 4 sec. -

The measured reactor vessel average temperature lag time constant 1¢ shall be
less than or equalto 2 sec.

The f {Al) “positive” breakpornt shall be +10% Al
The f, (Al) negatwe breakpornt shall be -18% al.
The f; (A1) positrve slope shall be +3.47% ! % Al.

The f, (al) negat_tve slope shall be-2.61%/ % Al.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON Ule 1 CYCLE 12

ﬂeacior Trip System (RTS) Instrumentation (LCO 3.3. 1) Overpower AT Setpoml
Parameter Va!ues _

2111
2.11.2.

2113

2114

2115

211.6°

2.11.7
2118
2119

- 21110

2111

21112

"2.11.13

21114

21115

The Overpower AT reactor 1rip setpoint K, shall be equal to1 072

v

The Overpower AT reactor tnp setpoint Tay ra!ellag coeﬂrcrem Ks shall be equal
10 0.02 / °F for increasing T.\,g

The Overpower AT reacior lnp setpomt T,\,g ralellag coefficient Ks shall be equal
to 0 { °F for decreasmg Taw.

The Overpower AT reactor trip setpoint To heatup coefficient Ke shall be equal
10 0. 00245 I°FwhenT> T"

The Overpower AT reactor tnp selpoint Tavy healup coefficient Kg shatl be equal
toOI°thenT<T" ; ; .

The nominal T,,,,, at RTP (rndrcated) 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. L . )

The measured reactor vessel AT Ieadllag tlme constamt 12 shall be equal to

- 3sec. . ‘

The measured reactor vessel AT Iag nme conslant “ shall be less than or equal
102 sec .

The measured reactor vessel average temperature lag time constant 16 Shall be
less than or equal 10 2 sec. -

The measured reactor vessel average temperature rate/lag hme constant 17
shall be equal to 10 sec. -

The f(al) "positive” breakpoint shall be O for all Al.
The f2(al) “negative” breakpbihf shall be 0 for all al.
The f2{al) “positive” slope shall be 0 for all Al

The f;(Al) "negative” sIope shall be 0 for all al

‘
.
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CORE OPERATING LIMlTS REPORT (COLR) for BYRON UNIT 1 CYCLE 12

Reactor Coolant System (RCS) Pressure Temgerature, and Flow Departure from Nucleate

2.121

2922

'2.12.3 The RCS total flow rate shall be greaier than or equal te' 386,000 gpm. -

Boron Concentration , o A

2.13.1

' Boiling (DNB) Limits (LCO 34. 1)

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

The RCS average temperature (T,,g) shall be less than or equal to 593.1 °F.

t
i

The refuelmg boron concentration shall be greater than or equal to 1756 ppm (LCO"

39.1). . _ o . o

2.13.2

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

ot .
t
'

A BNFL Group company
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 2 CYCLE 11
10 CORE OPERATING LIMITS REPORT

.

This Core Operatrng Limits Report (COLR) for Byron Statron Unit 2 Cycle 11 has been prepared m
accordance with the requirements of Technical Specufrcanon 5 6.5 (ITS).

The»Techmca! Speciications’ affected by this report are listed below. 7 '
" SL 211 Reactor Core Safety Limits (SLs) . ‘
Lco 311 Shutdown Margin (SDM) ' ‘ . .

LCO 313 Moderator Temperature Coeffrc:ent (MTC) o .
1co 314 Rod Group Alignment Limits C '
LCO 3.15 | Shurdown' Bank Insertion Limits

LCO 3.1.6 Control Bank Insertion Limits

LCO 3.1.8 Physics Tests Exceptions - MODE 2 o
LCO 321 Heat Flux Hot Channel Factor (Fo() .- »

LCO 322 Nuclear Enthalpy Rise Hot Channel Facior (FN )

LCO 323 Axial Flux Difference (AFD)

-LCO 3.25 Departure from Nucleate Boiling'Retio (_DNB_Rj ; .' :
“LCO 331 Reactor Trip Sys'lem (RTS) ms!rumentetion o o ,
' LCO 3.39 Boron Dilution Protection System (BDPS) ' |

LCO 3.4.1 Reactor Coolant System (RCS) | Pressure Temperature and Flow Depanure from
Nucleate Boiling (DNB) Limits - ] _

LCO 39.1 Boron Concentration

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

TRMTLCO3.1b  Boration Flow Paths - Operating

TRM TLCO 3.1.8 Charging Pumps - bperaling

TRM TLCO 3.1 Borated Water Sources - Operating

TRM TLCO 3.1.g Position Indication System — Shutdown

TRMTLCO3.1h  Shutdown Margin (SD.M)V-- MODE 1 and MODE 2 with keff > 1.0
TRM TLCO 3.1.i Shutdown Margin (SDM) — MODE § |
TRMTLCO3.1j  Shutdown and Control Rods

" TRM TLCO 3.1.k Position Indication System — Shutdown (Special Test Exception)
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 2 CYCLE 11

- 2.0 OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are bresented in the
following subsections. These limits are applicable for the entire cycle unless otherwise identified.

These limits have been developed using

Specification 5.6.5.
24 Reactor Core Safety Limits (SLs) (SL 2.1.1)

the NRC-approved methodologies specified in Technical

In Modes 1 and 2, the combination of Thermal Power, Reactor Coolant System

2.1.1
(RCS) highest loop average temperature, and pressurizer pressure shall not-
' exceed the limits specified in Figure 2.1.1. A
| 680 —
. 5
[ 2471 psia

660

-

VY]

Average Terﬁperotuyé (Deg F)

620

600

580

640 -

T
\'\
\

"~
\\

D
' F@ psia \\\
] I~
\ TN
o 1 L J.-zl 1 ] .4IJ l.,sAJ 1 L‘.a'l' . ] 1.
Fraclion of Nominal Power

Figure 2.1.1: Reactor Core Limits
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COR.E OPERATTNG LIMITS REPORT (COLR) for BYR:ON UN]T 2CYCLE 11
Shutdown Margin (SDM) )
The SDM limit for MODES 1, 2, 3, and 4 is: L X

k(LCOs311 3.1.4, 3.1.5,
hand31|) '

221 The SDM shall be greater than or equal to '1 3% ak/
316 3.1.8,3.3.9; TRM TLCOs 3.1.b, 31d 3‘”.3

The SDM nmn for MODE & is: o .

222 SDM shall be greater than or equal to 1 3% aKK (LCO 3.1, LCO 3.39; TAM

TLCOsa1|and31;) : o,
Moderalor Temgeralure Coeffrcrent {MTC) (LCO 31 3) ' k

The Moderator Temperature Coelflcrent (MTC) limits are

231 The BOUARO/HZP-MTC upper lrmrt shall be +2.72 x 10° AK/K/F. .

' '

232 The EOL/AROIHFP MTC lower limit shall be -4.6 x 10™* Ak/K/°F.

233 The EOUAROIHFP MTC Surver!lance limit at 300 ppm shall be
-3.7x10* Aklkl°F

234 The EOUARO/HF P-MTC Surv_eilla_nce fimit at 60 ppm shall be -4.3 x 107 AK/KPF.
where: BOL stands for Beginning of Cycle Life - . o v

ARO stands for All Rods Out o :

HZP stands for Hot Zero Thermal Power

EOL stands for End of Cycle Life
HFP stands for Hot Full Thermal Power

Shutdown Bank Insertion Limits (LCO 3.1.5) - ,
2.4.1 Al shutdown banks shall be fully withdrawn 1o at least 224 steps.
Control Bank Insertion Limits (LCO '3.1.6) '

25.1  The control banks, with the Bank A greater than or equal 10 224 steps shall be
limited in physrcal insertion as shown in Figure 2.5.1.

25.2 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 shail be sequenced in reverse order
upon msertron

254 Each control bank not fully withdrawn from the core shall be operaled witha 113
Step overlap limit.
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. F’gure 25.1 '
Control Banklmemon UmtsVerStsPement E‘ated‘l"hema!
' _ 777 Power
ez (7% 224)

rabrn - oo : . s QRN S

) (100% 161)

100

Rod Bank Position (Steps Withdrawn)

B 8 8 8

o .

01020:{)4050'6)708090100
Helabverer(Perwﬁ)
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Heat Flux Hot Channel Factor( FalZ )) (LCO 3.2. 1) ' - '

- 261

262

263

264

Total Peakmg Factor ' T 7
RTI’ o .

 Fo(Z) £ =2 o xK(2) forP<05 o o .

RTP

Fy
F, (Z) <—l-)-r—IK(Z) forP>05

‘ where ‘P= the ratlo of THERMAL POWER to RATED THERMAL POWER

Fo'r = 260 | L
K(2) is provided in Figure 26.1. - o | L .
W@ Vales:, e
a) When’PDMSiéOPERABLE W(Z) = 1.00000 for all axial points. Y
g)s\glgen PDMS is Inoperable, W(Z) is provided in Flgures 262a Ihrough

1

The normal operanon W(Z) values have been determmed atr burnups of 150,
6000, 14000, and.20000 MWD/MTU.

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

Uncerlamty

The uncertainty, Ugq, to be apphed to lhe Heat Flux Hot Channel Factor FQ(Z)

~ shall he calculated by the following !ormuia

U =U,. U,
where:

U,, = Base FQ measurement uncertainty = 1.05 when PDMS is inoperable. '
(Uqu is defined by PDMS when operable.)
. U. = Engineering uncenaimy factor = 1.03.
PDMS Alarms: "

FQ(Z) Warning Setpoint 2 2% of Fo(Z) Margin

FQ(2Z) Alarm Setpoint 2 0% ol Fo(Z) Margin
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0.7

K(2) Norrnalized Fa(Z)

1

Figure 2.6.1 .

K(Z) - Normalized Fqo(2) as a Function of Core Height
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B v Table 2 6.2 .
Penalty Factors in Excess of 2% per 31 EFPD
. - Cycle Burnup * Penalty Factor -F“o(z)
. . (MWD/MTU) : * (%)
322 2.00
493 ¢ M 2.55
665 K 2.74
837, 2.76
1008 274
1866 2.58
2210 2.58
2896 2.74
3068 275
' 3239 2.72
3411 2.65
3754 2.30
4097 . 2.00
' 11821 2.00
11992 211
12335 284
12507 - 2.89
12679 287
12850 2.71
13537 2.00

Notes:

Linear interpolation is adequate for imermediate cyclé burridps.

Al 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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Nuclear Enthalpy Rise Hot Channel Faclor (F",) (LCO 3.2.2)
2710 FNuSFTP 1.0+ PFy(1.0-P)]
where: P the ratio of THERMAL POWER to RATED THERMAL POWER

. F =170
PFAH_03

The uncenalnty, Ur,n, 10 be apphed to the Nuclear Enthalpy Rlse Hot Channel
Factor Fl, shall be calculaied by the followmg formula: ' _

Uran = Urstim
- where:
7 UFAHm =Base FV aH measuremem uncenamty 1.04
273 PDMS Alarms: R | |
* Fyy Warning Setpoint 2 2% of F"AH Margm
FM. Alarm Setpoint 2 0% of FMyy Margln

Axval Flux Difference (AFD) (LCO 3.23)

2.8.1 WhenPDMS is Inoperable the AXIAL FLUX DIFFERENCE (AFD) Acceptab!e
Operation Limits are provided in Figure 2.8.1 or the latest valid PDMS
Surveillance Repon whichever is more conservaﬁve.—

282 When PDMS is OPERABLE, no AFD Acceptable Operahon Limits are

apphcable

Departure from Nucleate Boiling Ratie {DNBR} (1.CO 3.2.5)

29.1 DNBRups 2 1.536

The Axial Power Shape leitmg DNBR (DNBRAPSL) is apphcable with THERMAL POWER
2 50% RTP when PDMS is OPERABLE

292 PDMS Alarms

' DNBR Warmng Setpomt > 2% of DNBR Margin
DNBR Alarm Setpoint 2 0% of DNBR Margin
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its as a Function of Rated Thermal Power

Figure 2.8.1 Axial Flux Difference Lim

e e e

Axial Flux Difference Limits
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2.10  Reactor Trip System (RTS] tnstrumentatron (LCO 3.3. 1) Oveltemperature AT Setpoint

Parameter Values

2.10.1

2.10.2

2.10.3

2.10.4

2105

2.10.6

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

The Ovenemperature AT reactor tnp setpdmt Twg coeffrcrent Kz shall be equal
to 0.0297 / °F. :

The Overtemperature AT reactor tnp setpomt pressure coeffrctent K3 shall be
equal to 0.00181 / psi.

The nominal TM at RTP (indicated) T’ shall be less than or equal 0 588.0 °F.
The nominat RCS operating pressure (indicated) P’ shall be equal to 2235 psig.

The measured reactor vessel AT lead/lag trme constant T, shalt be equalto
B sec. _

The measured reactor vessel AT lead/lag time constant T shatt be equat to

. 3sec.

2.10.8
2.10.9
2qojo
2.10.11

2.10.12
2.10.13
2.10.14

2.10.15

lo2sec. -~ . , , : ]

The measured reactor -vessel AT tag time constant 1z shall be less than or equal

+

* The measured reaclor vesse! average lemperature lead/lag time constant ©,

shall be equal to 33 sec.

The measured reactor vessel average temperature tead/lag time constant 15
shall be equal to 4 sec.

The measured reactor vessel average temperature lag time constant tgshall be

less than or equal 1o 2 sec.

The 1, (Al) *positive” breakpoint'shatt be +10% Al.
The I, (A1) "negative” breakpoint shall be -18% Al.
The 1, (al) “positive" slope shall be +3.47% / % Al.

The 1, (Al) “negative” slope shall be -2.61% / % Al.
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Reactor Trip System (RTS) Instrumemahon {LCO 3. 3 1) Overpower AT Setpoml

Parameter Values ) '

2.11.1

2.11.2
2.11.3
2114
2.11.5

2116

2.1 .‘7
2118
2.119
2.11.10
2111

2.11.12
2.11.13
2.11.14

2.11.15

The Overpower AT reactor tnp setpomt K, shall be equalto 1 072

The Overpower AT reactor tnp setpomt Tavg rate/lag coefﬂcnent Ks shall be equa|
'10°0.02 / °F for increasing T,y L . -

The Overpower AT reactor tnp setpomt Tavg ratéllag coefhcnent Ks shall be equal
to 0 ] °F for decreasnng Tavg 7
The Overpower AT reactor trip setpount ’4’.;,\,ﬂ heatup coemcnent Ke shall be equal
to 0.00245/ °F when T>T

4 1

"The Overpower AT reactor tnp setpomt T,,,,, heatup coefhcrent Ks shall be equal

!oO/°thenT<T” R .

!

The nomina! T, at RTP (lndrcated) T" shall be less than or equal to 588 0 °F.

The measured reactor vessel AT Iead/lag time constam 1y shall be equal to '
8 sec.

The measured reactor vessel AT lead/lag time constant tz shall be equal to '

3 sec: S o .

The measured reactor vessel AT lag time constant t, shall be less than or equal
to 2 sec. ; . ,

The measured reactor vessel average temperalure lag time constant s Shall be
less than or equal to 2 sec. ‘ .

The measured reactor vessel average temperalure rate/lag time constant A
shall be equal to 10 sec. '

The f, (Al) “positive” breakpoint shau be 0 for all Al -
'fhe f2 (41) "negative™ breakpoint shall be 0 for all Al
The 1, (Al) “positive” slope shall be 0 for all Al

The f, {Al) “negative” slope shall be 0 for all Al.
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CORE OPERATING LIMITS REPORT (COLR) for BYRON UNIT 2 CYCLE 11

242 Reactor Coolant System (RCS) Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits (LCO 3.4.1)

2.12.1 The pressurizer preséure‘sha!l be greater tﬁan or equal to 2209 psiQ.
2_.12.2 The RCS average temperaturé'(T avg) Shall be less th'akn or equal to 593.1 °F.
2.12.3 The RCS total flow rate sha!i be greater than or equal to 386,000 gpm.

2.13  Boron Concentration

2.13.1 The refueling boron concentration shall be greater than or equal to 1753 ppm
. (LCO 3.9.1). '

2.13. 2 The Reactor Coolant System boron concentratlon with all shutdown and contro}
rods fully withdrawn, shall be greater than or equal to 1803 ppm prior to initial -
criticality of Cycle 11, or greater than or equal to 2048 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 lndlcatnon (DRPI) for OPERABILITY (TRM TLCOs 3.1.g and
3 1.k).

§



