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Subject: Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A (Revision 1)

Reference: Letter from Timothy J. Tulon (Exelon Generation Company, LLC) to
U. S. NRC, Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A,"
dated May 29, 2003.

In accordance with Technical Specifications Section 5.6.5.d, enclosed is Revision 1 of the
Core Operating Limits Report (COLR) for Quad Cities Unit 1 Cycle 18A.

Revision 1 reflects the results of further licensing analyses that were recently performed for
Unit 1 Cycle 18A. Specifically, a statistical Rod Withdrawal Error (RWE) analysis was
performed that resulted in updated operating limits for Minimum Critical Power Ratio when
cycle exposure is greater than 2200 MWD/MT. This revision to the COLR is applicable until
the end of Cycle 1 8A, which is scheduled to conclude in March 2005.

Should you have any questions concerning this letter, please contact Mr. W. J. Beck at
(309) 227-2800.

Respectful

Ti J. Tulon
Si/Vce President
Quad Cities Nuclear Power Station
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cc: Regional Administrator - NRC Region IlIl
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Core Operating Umits Report for Quad Cities Unit I Cycle 18A

Issuances of Changes Summary

iAffected - ffected ~ Suni ha es on 
Se cti o nP gsb_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Da te

All All * Original Issue forCycle 18A 0 5/2003

Update MCPR section with results from
statisUcal RWE analysis.

References * Remove distinction between BASE CASE and
Section 2 2,4,10, 11, 1FWHOOS/FFWTRU cases (DLO and SLO) 8J2003
Section 3 12, 16, 17, 19 such that the BASE CASE now includes
Section 5 coverage for FWHOOS/FFWTR.

* Update Table 6-1 WIth recalculated PLUOOS
administrative limits. -
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Core Operating Limits Report for Quad Cities Unit I Cycle I8A

1. Average Planar Linear Heat Generation Rate

1.1 Technical Specfication Reference

Sections 3.2.1 and 3A.1

1.2 Descrption

Tables 1-1 and 1-2 are used to determine the maximum average planar linear heat generation
rate (MAPLHGR) limit for each fuel type. imits listed In Tables 1-1 and 1-2 are for dual reactor
recirculation loop operation (DLO).

For single reactor recirculation loop operation (SLO), the MAPLHGR limits given in Tables 1-1
and 1-2 must be multiplied by a SO MAPLHGR multiplier. The SLO MAPLHGR multipliers are
given In Table 1-3 by fuel type.

Table 1- i Maidmum -Average Planar nearfHeat'Generation Rate (MAPIHGR) for
FANP(forMerly SPC)ATRIUM-BFuel

Applicable to the foflowing fuel bundle types:
Bundle Type 5, ATRM9-PgDATB348-1 1G6.5-SPC100T-9WR-144-T6-2444
Bundle Type 7, ATRM9-P9DATB360-1 1G6.5SPC1OOT-9WR-144-T6-2445

Applicable Reference Number(s 3
PlanarAverageExposure MAPLfiGR Lmit

(GWDIMT) j (~~~~~~~~-kW/ft),
0.00 - 13.52

17.25 - 13.52
70.00 - 7.84

Table 1-4: Maximum Average Planar Linear Heat Generation Rate MAPLHGR) for
G'_- NF 14 Fuel

Appiicable to the following fuel bundle types:
Bundle Type 16, GE14-PIODNAB411-14GZ-IOOT-145-T6-2564
Bundle Type 17, GE1-PIODNAB409-15Z-IOOT-145-T6-2565
Bundle Type 1, GE14-PIODNABi94-4G7.0-IOOT-145-T6-2647

Applicable Referene Number(s): 3
PlanarAverage Exposure MAPLHGRimit

::GWDIIMT)'n ; kWIft)
0.00 11.68
16.00 11.68
44.09 9.16
55.12 8.09
63.50 6.97
70.00 4.36
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Core Operating Limits Report for Quad Cities Unit I Cycle 18A

: a Table 14:- Maximum Average :Planar inear Heat Generation Rate MAPI -JGR)
SLO Mulipliers for FuelTypes

Applicable Reference Number(s) 3
Fuel Produdt Lne SLO MAPLHGR Multiplier.-,",-

ATRIUM-9B . 0.84
GE14 0.77

Page 6 of 21 
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Core Operating Umits Report for Quad Cities Unit I Cycle isA

2. Minimum Critical Power Ratio

2.1 TechnIcal Specification Reference

Sections 32.2, 3.4.1, and 3.7.7.

2.2 Description

The MCPR limit for a specific fuel type/condition Is determined by choosing the maximum CPR
limit from the pool of applicable limits. The sections below provide the method for determining
the applicable MCPR limit in any case. Unear interpolation Is to be used to determine values
from the following tables for flow/power conditions not specifically listed: 23, 2-4, 2-5, and 2-7.
Rated core thermal power is 2957 MWth and rated core flow is 98 Mlb/hr.

2.2.1 Manual Flow Control (MFC) MCPR Limits

The operating limit MCPR (OLMCPR) for operation In the manual flow control mode Is
determined from either Section 2.2.1.1 or 2.2.1.2, whichever is greater at the given power and
flow condition.

22.1.1 MFC Power-Dependent MCPR (MCPRp)

For operation at less than 38.5% of rated core thermal power, the OLMCPR as a function of
core thermal power (MCPRp) is shown in Table 2-3. For operation at greater than 38.5% of
rated core thermal power, the OLMCPR as a function of core thermal power is determined by
multiplying the applicable EOOS condition limit as shown in Table 2-1 or 2-2 (see Section 2.2.3)
by the applicable MCPR multiplier, Kp, given In Table 2-3. For operation at exactly 38.5% of
rated core thermal power, the OLMCPR as a function of core thermal power Is the maximum of
either of the two aforementioned methods evaluated at 38.5%6 of rated core thermal power.

2.2.1.2 MFC Flow-Dependent MCPR (MCPR6)

The OLMCPR as a function of flow (MCPRF) Is determined from either Table 24 or Table 2-5
depending on the EOOS condition. The MCPRF limit Is independent of the flow control mode of
the reactor.

Page 7 of 21 Revision I~~~~~~~~~~~~~~~~~~~~~~~~~~
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Core Operating UImits Report for Quad Cities Unit I Cycle 18A

2.2.2 Automatic Flow Control AFC) MCPR Limits

The operating limit MCPR (OLMCPR) In the automatic flow control mode is to be determined
from either Section 2.2.2.1 or 2.2.2.2, whichever Is greater at the given power and flow
condition.

2.2.2.1 AFC Power-Denendent MCPR

For operation at less than 38.5% of rated core thermal power, the OLMCPR as a function of
core thermal power (MCPRp) Is shown In Table 2-7. For operation at greater than 38.5% of
rated core thermal power, the OLMCPR as a function of core thermal power Is determined by
multiplying the applicable EOOS condition limit as shown In Table 2-6 by the applicable MCPR
multiplier, Kp, given In Table 2-7. For operation at exactly 38.5% of rated core thermal power,
the OLMCPR as a function of core thermal power Is the maximum of either of the two
aforementioned methods evaluated at 38.5% of rated core thermal power.

2.2.2.2 AFC Flow-Dependent MCPR

The OLMCPR as a function of flow (MCPRr) Is determined from either Table 2-4 or Table 2-5
depending on the EOOS condition. The MCPRF limit Is Independent of the flow control mode of
the reactor.

2.2.3 Option A and Option B

OLMCPR values have been determined based upon two assumed core average scram times -
Option A which assumes the Technical Specification 20% nsertion core average scram time
and Option B which assumes a core average 20% insertion scram time equal to 0.694 seconds.

Option A OLMCPR values may be utilized if the core average 20% Insertion scram time is less
than or equal to the Technical Specification required time. Reload analyses performed by
Global Nuclear Fuel (GNF) for cycle 18A Option A MCPR limits utilized a 20% core average
insertion time of 0.900 seconds (References 7 and 8).

Option B OLMCPR values may be utilized if the core average 20% insertion scram time Is less
than or equal to 0.694 seconds (References 7 and 8).

If the core average scram insertion time does not meet the Option B criteria, but is less than the
Option A criteria, the appropriate OLMCPR value may be determined from a linear Interpolation
between the Option A and Option B limits with standard mathematical rounding to two decimal
places. When performing a linear nterpolation to determine MCPR limits, ensure that the time
used for Option A is 0.900 seconds, which Is the 20% Insertion time utilized by GNF In the
reload analyses. For manual flow control operation, Option A based OLMCPRs are found in
Table 2-1 while Option B based OLMCPRs are contained In Table 2-2. For automatic flow
control operation only Option A based OLMCPRs are available and are given In Table 2-6 (no
adjustment for core average scram time Is available for AFC mode).

Page 8 of 21 
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Core Operating Limits Report for Quad Cities Unit i Cycle IOA

2.2A Recirculation Pump Motor Generator Settings

Quad Cities Unit I Cycle 18A was analyzed with a maximum core flow runout of 110% of rated
core flow. Therefore, the recirculation pump motor generator scoop tube mechanical and
electrical stops must be set to maintain core flow less than 110% of rated core flow, which is
equivalent to 107.8 Mlb/hr (1.10 * 98.0 MIb/hr), for al runout events (Reference 12). A
maximum core flow runout of 110% of rated core flow is consistent with what was used In the
analysis presented in Reference 4.

Page 9 of 21 
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Core Operating Limits Report for Quad Cities Unit I Cycle ISA

-7 ; Table-2-1 Option A'Scm i .Bme Based OLMCPRs
for Manual Flow Control Operaton-
Apflicable Reference Number(sr 3.4.17

::~~~~~~~~______ Cy.c>:-:- :-.. ----- t.>le Eosur Rige- -
EOOSComlnaton~~ Fel Tpe ~200 MWDIMT ~E 1 428 ~ R'

KC22O MWND)MT 6k ~cOk 1 18 IIWlli6Cosdon
________ MWDIMT O __ _ _

Base Case - E4 - 155 155 1.63 163
. - .. ATRiIM-9B :. -::1.62 1.62 1i61 1.61

BaseCese- - Gi4 .6 1.6 : .64 1:: .64
ATRIM9B .63 1.53 12 1.62

GE14 1.72 1.72 1.72 1.74'1
TIBPOOSq -

ATRIUM-9B 1.68 1.68 1.68 1.7

TBPOOS SLO' 2' GE14 1.73 1.73 1.73 1.7P
ATRIUMOB 1.69 1.69 1.69 1.71P

TCV Slow closure E4 1.61 1.61 ..: 1.63 1.63
ATRIUM-B 1.65 1-55 1.61 1.61

TCVSlowCtosureSLO GE14 1.62. 162 1.64 1.64
ATFULM-OB;: 1.6 1.6 1.62 1.62

PWOOS GE14 1.64 1.64 1.64 1.64
._______________ -ATRIUM-OB 1.58 1.58 1.61 1.61

GE14 1.65 1.65 1.65 1.65
PLUOOS SLO

ATRIUM-9B 1.69 1.5 1.62 1.62

TC~fEuckt~sed E14 :;:-::V 1.5:. 1.5 1.6i3:. ;: 1.63TCV~ l-s-d ATRIUMB .52 1.62 1.61 : . : 1.61

OGE14 1.56 156 14 1.64
TCV Stick Closed 61.0 ATRIUM-B: 1.53 1.63 162 1.62

Notes for Table 2-1:
1. EOR refers Io the end of rated power operation - th ellrods-out condition at 100% rated power and 100% rated flow.
2. TBPOOS cases Ickde a .0.03 OLMCPR penalty for operation below analysIs basis dome pressure per page 24 of

Reference 4.
3. TBPOOS cases which cover operation hI coast dawn conditions Include a +0.02 OLMCPR penalty per page 22 of

Reference 4.
4. A EOOS combinations presented here, cluding lie BASE CASE and BASE CASE SLO, account for both normal feedwater

temperture operatfon and operation with FWTRVFHOOS.

P a g e 1 0 o f 2 1 R e v i s~~~~~~~~~~~~~~~~~~~~~~~ o n I~ ~ ~ ~
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Core Operating Limits Report for Quad Cities Unit I Cycle 18A

Table 2-2 Option B Scram Time Based OLMCPRs :.-
-for Maua FoW Control Operaton

-__. Applicable Reference Number(s): 3,4, 17
.- Cycle Exposure Ran: e __:_-

EQOS Cinti - Fuelpe 220 ITEOR4128
- MWDIMT - CEOR. Codwn)

BseGse ~ GEt4 . S :;: -. F -:- ... : 14 7 - 1. : i :ti47 IA? 1. .: .1: 1-447
AT. RUM-GB ;1.44-,- 1,47 : 1.47 1.47

Base Cese SLO GEI4 1.5 1.48 148 148

ATRIUM-GB 1A5 1.48 lAS 1.48

GE14 1.55 1.55 1.55 1.57]

ATRIUM-9B 1.51 1.51 1.51 1.53M

TBPOOS SLO12I GE14 1.56 1.56 1.56 1.58P
ATRIUM-B 1.52 1.52 1.52 1.54#P

TCV Slow Closure :3E14- 1.4 A 1.47 1.47
ATRIUM-9B .4:- 1.47 147 IA7

GE14 1A5 1A8 -1.48 .-A8
TCV~low~lo.u..S-O ATRIUM-9B . 45 148 :4 1.48

PLUOOS GE14 1.47 IA7 1.47 1.47
ATRIUM-1B 1.44 IA7 1.47 1.A7

PLUOOS SLO GE14 1.48 1.48 1.48 1.48
ATRIUM-9B 1.45 1.48 1.48 1.48

- TGVSCbidzosed . . -;GE4 : A; - 1A7 1.47 .I? :1.47
:___:__.___ ..___ ATRiUM-9B 1.4 1.47 _7IA. 1.47

-:C:-- -- :; -sed-L - GE4 :.45 1.48 1.48 :1.48
TVSbac__osed SLO 1..5 1. . 1.48

... , . ~~~~~~ATRIUOB: PS 1A8 1.48 A
Notes br Table 2-Z:
1. EOR refers ID the end of rated power operation - the all-rods-ot condition at 100% rated power and 100% rated flow.
2. TBPOOS cases Idude a +0.03 OLMCPR penalty for operation below analysis basis dome pressure per page 24 of

Reference 4.
3. TBPOOS cases which cover operation hI coast down conditions Iclude a +0.02 OLMCPR penalty per page 22 of

Reference 4.
4. Al EOOS combinations presented here, hicluding the BASE CASE and ASE CASE SLO, accomt for both normal feedwater

temperature operation and operation wIth FFWTRIFHOOS.

Page 11 of 21 Revision I
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Core Operating Limits Report for Quad Cities Unit I Cycle ISA

. . v ! _. .. s .! . . . _ v _

T - Table 2-3: MCPRP

C-EOOS o

. -1sise - .-I
; I : -; 1 --: -. ::

Base Case SLO
.9

TBPOOS

TBPOOS SLO

TCV Slow Closue

TCm Slow osure .60 658 3.78 2.83
SLO >0 68 .3 34S° : : aU :6S - i :-#l 6 - 3.46:. 

PLUOOS !60 2.82 1.64
.________ _ PLU>60 6.79 4.62 3.45

PLUOOS S10 s60 5.58 3.78 2.83
>60 6.80 4.63 3.46

-1A . 128 1.11 1

1.45 j 126 1.11 1.00

TCV Stuck Closed 
Lika x I 8B . : 8:.11 2.27 .- I

.. rs r f ,.f . o .. - .
- .

1.45

128 .15-
- - **. . -.I

126 1.11

. 60 .3 770 2.09 2.56 R

1.00

1.00

1.00TV Stuck Mfsed I 0 131 .~ .8 ~ 1 1~
S~t~) [ ~ I 21.JILIJ.......7..

Notes for Table 2-3:
i. Values are to be linearly Interpolated between listed corn thermal power values.
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Core Operating Umits Report for Quad Cities Unit I Cycle 18A

Table 2-4:-Flow Dependent OLMGPR (MCPR for-Al Fuel Ty'es
:---:and All Operating Co ons Ecept TCV Stuck Closed.

Aolicable Reference Number(s): 10. 3,4

-Core Flow(% Rated)': . -CPRF- 
110.0 1.22
100.0 1.22
0.0 1.86

Notes for Table 2-4:
I. This table Is noappllcable to TCV Stck Closed operating condtons.
2. This table Is applicable to both Manual Flaw Control and Automatic Flow Control operation.
3. Values are to be lInearly herpolated between listed core flow values.

-Table 2-5: -Flow Dependent OLMCPR (MCPRF) for All Fuel Types
andtCv- Stuck Closed O in Coni tions'..

Applicable Reference Number(s): 10, 3,4

; Core Flow_(h Rated) MCPRF'i 1

110.0 1 1.27
108.9 1.27
0.0 1.97

Notes for Table 2.6:

t. This table Is applicable o TCV Stuck Closed operating conditions only.
2. This table Is applicable o both Manual Flow Control and Automtic Flow Control operation.

3. Values are to be Enearty Interpolated between Isted core fow values.

-Table-6 Option A Scr TimeBased OLMCPRs - :
-.-- : -: forAutomatic Flow CntrolOperation -

Applicable Reference Number(s): 3, 4

- Ccle Extsure Ran ;- :: -

C omb nabion a~ Fuel type 0 J T & .E 
<2200, MW M c O "- 1 8 -m WD M & C oas

Base Case GE14 1.73 1.86 1.86 1.86

ATRIUM-9B 1.70 1.86 1.86 1.86

Notes for Table 24-:
1. EOR refes to the nd of rated poweroperaion-the a-rods-outcondiUon at 100% rted powerand 100% rated flow.

2. Operation hi Automatic Flow Contol mode with TCV Slow Closure, TCV Stuck Cbsed, or PLUOOS Is not an allowed

condition.

3. Operation hi Automatic Flow Control mode with an MSIVOOS or a pressur regulator 0OS Is not an allowed condlton.

.-- Table2-7: MCPR- for All Fuel Types for Automatic Fow Control Operation
-_____ Applicable Reference Number(s): 4,3

EOOS Cor - Core -. ermal1Power (% Ra:tede)l r -

Com bnation0 '; Flow - 0 X1 25 -|-385 -- 28. 5 -4 - 60 001tO o '(14 Rated) I~~~~~~~~~~~~~~~~~~1: .- .- ... -_ X ROaedrating mit MCPR Opering Limit MCPR Multplier, K.W

Base Case SW 3.16 2.58 | 227 1.32 1 .28 1.15 1.00
e 10>60 3.77 2.99 2.56

Notes for Table 2-7:

1. Operation hi Automatic Flow Control mode with TCV Slow Closure, TCV Stuck Closed, or PLUOOS Is not an alowed

condition.

2. Values are to be inearly Iterpolated between listed core thermal power values.

3. Operation In Automatic Flow Control mode with an MSrVOOS or a pressure regulator OOS Is not an allowed condition.

Pag 13 of 21R vso
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Core Operating Limits Report for Quad Cities Unit I Cycle ISA

3. Linear Heat Generation Rate

3.1 Technical Specification Reference

Section 3.2.3.

3.2 Description

The linear heat generation rate (LHGR) limit Is the product of the LHGR limit from Tables 3-1,
3-2, 3-3 or 3-4 (depending of the fuel type) and the minimum of either the power dependent
LHGR multiplication factor, LHGRFACp, the flow dependent LHGR multiplication factor,
LHGRFACF or the single loop operation (SLO) multiplication factor. The applicable LHGRFACp
limit Is to be determined from Table 3-5 or Table 3-8 depending on the flow control mode In use.
The applicable LHGRFACF limit Is to be determined from Table 3-6 or 3-7, depending on the
EOOS status. The SLO multiplication factor can be found In Table 3-9.

4- a Nle34:1HGR Llmitsfor Bund- Type
=- .t.. . :; >6E14-PI ODNABA4 -4GZ-1 OD1 45-T6-.2564 (Type .16) .;-- ..-. '-'t"

AnrhienhlA Rafinnei itkhrfeA- S
I Noal iosre wD A. 7 - U Lmi - INodal Ekvposure`(GWD/Mn. -. MfS-- -1.- ̂ a t-LH{WY- == - .X::

0.00 13.40
12.50 13.40
15.20 13.05
24.00 11.95
47.00 9.10
56.25 8.00
62.85 5.00

Notes for Table 3-1:
1. Values ae to be nearly Iterpoated between 1sted nodal exposure values.

U~ .:

Table 3-2 -LHGRI.Jmits for Bundle Type --

-f: - OGI4-PID B409-45GIO 45T6-62565 (T-pe 17)
Anrlirnlp R~fArpri M rn,,ml(1- S

-Nodal Exposure {GWDIMT) -::-'-A-- LHGR:LUmit(kWft)" 1

0.00 13.40
12.50 13.40
15.00 13.05
18.70 12.60
27.50 11.50
56.00 8.00
62.50 5.00

Notes for Table 3-2:
1. Values are to be Enearly Interpolated between listed nodal exposure values.

Pa e 1 f21R 
vso 
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Core Operating Limits Report for Quad Cities Unit I Cycle 18A

able 3-3: LGR- Uitlsor Bundle Typ-
GEI4-PI ODNABI9-7OTIOO 45-6-264 (Typel)

Appflcable Reference Number(s): 15
.. Nodal Exposure (GWDIMT) JJIGRLimit (kWft)I' -

0.00 13.40
11.02 13A0
13.22 12.91
16.53. 12.91
55.11 8.20
60.62 5.62
61.71 5.00

Notes for Table 3-3:
1. Values are lo be lKnearly iterpolated between listed nodal exposure values.

Table -4: LGU tfori Bundl Types
ATRM9-PSDATB34B--1 16."SPCiooI-9RA144-T6-2444 (Type 6 and -

:ATRM9mP9D)A~TB3-11G6. Pi OOteR-44 -244 (yp 7
Applicable Reference Number(s): 9

-:Nodal Exposure GWDIM-- --. GR-Uit kWftkW-f --
0.00 14A0

15.00 - 14A0
64.30 7.90

Notes for Table 3-4:
1. Values are to be linearly Interpolated between listed nodal exposure values.
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Table 3-5: -LHGRFACP leration .
_ .

:

EOOS Combination Core Flow
(rA~aled

I-

° I - 25 f38 | B8.5
7 . . ; .@LGRFA

7o - -1 {: :

Base Case Al 0.50 0.56 059 0.68

Ba Case SLO AlI 0.0 0.56 0.9 0.68

TBPOOS 40.22 0.39 0.48
>60 0.33 0.39 0.42

TBPOOS SLO S60 0.22 0.39 0.8A
>60 0.33 0.39 0.42
S60 022 0.39 I 048

TCV Slow Closure .9-.'_ . 54 j 0.73-
>60 033: 0.39 - 0.42

0.686 1.00

0.886 1.00

1.00
1.00

1.00

1.00

1.00

1.00
_ ~~~~.:

0.88 1.00

0.8 1.008610

TCV Slow Closure s60 0.22 0.39 0.48 0 0.

P L U O O S I - ~ ~ - I ~ ~ - I - ~ ~ - - 1 0 4 0 .7 3 O N7SLO >60 0O33 0.39 OA2 1 1
PWOOS_________ S60 0.22 0.39 0.48

>60 QSS 0.39 0.42_

:60 0.22 0.39 1 0.48
PLUOOS SLO 4-4-4-

- >60 0.33 0.39' 0.42
0.54 0.73 0.7

TCV Stuck Closed Al 0 0.568 0.5 0.68

TCV Stick Closed 0.50 0 09 068
S L O I _ _ _ _ I _ _ _ _ _ _ I _ _ _

Notes for Tabae 3-0:
1. Values ar to be Unearly iterpolated between lsted com powervalues.
2. The LHGR multpilerfor any core powedrlow conditon Is the lmitUng offte LHGRFACp. LHGRFACF, and SLO Muiplier (If

applicable).
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Table 3-6 LHGRFACF Multipliers for All EOOS Conditiots Except TCV Stuck ClosedL1;
Applicable Reference Number(s): 4 3

Core1Flow (% Rated) - : GRPACF1 4

0.0 028
30.0 0.55
40.0 0.64
50.0 0.77
80.0 1.00

; 100.0 1.00
Notes forTable 3-6:
1. This table Is not applicable lo TCV Stuck Closed operating conditin.
2. This table Is applicable to both Manual Flow Control and Automatic Flow Contral operation.
3. Values ar to be inearly Interpolated between listed core low values.
4. The LHGR multiplier for arry core poweriow condition is the iritn of tlhe LHGRFACp, LHGRFACr. and SLO Multiplier (1

applicable).

.,;- .Table 3-7: ..LHGRFACF'Multipliers forTCV Stuick Closed Condition' 1 ,,.. .
Applicable Reference Number(s): 4

Core Flow (% Rated) LG FC''-'-
0.0 0.14

30.0 0.41
40.0 0.50
50.0 0.63
80.0 0.86
98.3 1.00
100.0 1.00

Notes br Table 3-7:
1. This table Is applicable to TCV Studc Closed operating conditions on.
2. Values ae to be Inearly Interpolated between listed core fow values.
3. This table Is applicable to both Manual Flow Control and Automatic Flow Control operation.
4. The LHGR rmtpler for any core powedilow condition Is te imiing of the LHGRFACp, LHGRFACF. and SLO Multiplier Of

applicable).

Table'3.8: LHGRFACp Multipliers for'Automatic Flow Control
Applicable Reference Number(s): 4

Core Thermal Power (% Rated,- - - : ---LHGRFAC 7 .- .
0.0 0.00

50.0 ' 0.50
2100.0 1.00

Notes forTable 3-8:
1. Values are to be lnearly iterpolated between listed ore thermal power values.
2. The LHGR mulplier for any core powerfmow conditon Is te limitng d le LHGRFACp, LHGRFAC,. and SLO Mutiplier (f

applicable).

Table 3-9: Linear Heat Generation Rate (LH-GR)
:LO M1ltipliers tfortA Fuel Tyes

Applicable Reference Number(s): 3
Fuel Product L.ne SL LHGRMultiplie 1'.

ATRIUM-9B 0.84
GE14 0.77

Notes forTable 3-9:
1. The LHGR muttipler for any core powerfflow condition Is the lbIng of the LHGRFACp, LHGRFACF, and SLO Multiplier (if

appicable).
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4. Control Rod Withdrawal Block Instrumentation

4.1 Technical Specification Reference

Table 3.32.1-1

4.2 Description

The rod block monitor upscale instrumentation setpoInts are determined from the relationships
shown below (Reference 6).

-Table 4-1 : Rod Block Monitor Upscale Instrumentation Setpontli
Applicable Reference Number(s): 6

Rod Block Monitor--Alo abe aue 1

Upsca Ip Funio - -

Two Recirculation Loop Operation 0.65 Wd + 56.1%
Single Recirculation Loop Operation 0.65 Wd + 51.4%

Notes for Table 4-1:
1. Wd - percent of recirculation loop drive low equired to produce a ted core low d 98.0 lblr.
2. The selpoint may be lower or higher and stl comply with te rod withdrawal event (RWE) lcensing anass because the

RWE Is analyzed for unbloded conditions.
3. The allowable value Is damped with a maimum value not to exceed the allowable value for a redrculatlon loop drive flow

of 100%.
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5. Allowed Modes of Operation

5.1 Technical Specification Reference

Bases Sections 3.2.2, 3.2.3, and 3.7.7

5.2 Description

The Allowed Modes of Operation with combinations of Equipment Out-of-Service are as
described belor.

. ' -- .: ' : -: -. -Table -1t - : Allowed Modestof Operation - -- - 4t .- -.
cable Reference Number(sk 3,4, 7, . 11, 13, 14

EOS Comb!natlohst1~ __________ - ,,era tn Re ion -.. ''..-._
onao.,:Standard '-. 'IC MELLLA . Coastdownq.1

Base Case: Yes Yes- Y:eYes
Base Case SLO .. Yes. Yes: Yes Yes

TBPOOS Yes Yes Yes Yes
TBPOOS SLO Yes Yes Yes Yes

_._TC _VSk oS _. - I Yes .Yes. Yes YTCVS~~~~~~a-ytM __ __ _

-TcV-:Slow Closurel1SLO: . Yes Yes Yes -Yes
PLUOOS1M Yes Yes Yes Yes

PLUOOS SLO Yes Yes Yes Yes
TCYStuck Closed Yes Yes Yes Yes

TCVStck Closed61.O - , Yes Yes Yes: Ye s
Notes forTable 6-1:
1. Each OOS Option may be combined with up to 18 TIP channels OOS (provIded the requirements for utling SUBTIP

methodology are met) with all TIPS available at startup from a refuel outage and up to 50% of the LPRMs OOS with an
LPRM calbrafion fiequency of 2500 EffectIve Ful Power Hous (EFPH) (2000 EFPH +25%). For operaton under allEmit
sets a 120'F reduction hI feedwater temperature throughout the cycle was analyzed (Final Feedwater Temperature
Reduction was analyzed for the entire cycle).

2. A single MSIV may be taken OOS (shut) under any and all OOS Options except Automatic Flow Conlrol, so long as core
thermal power Is maintained s75% of 2957 MWth (References 14 and 3).

3. M OOS Options support I Turbine Bypass Valve 006. i the OPL-3 assumed opening profile for the Turbine Bypass
system Is met. If the OPL-3 (References 7 and 8) opening profile Is not met, or I more than one Turbine Bypass Valve Is
COS, utize the TBPOOS condtion.

4. Coastdown operation Is defined as anry cycle exposure beyond the full power. all rods out condition with plant power slowly
lowe toE lesservalue while coreflow Is held constant(Reference 11 Section 4.3.128). Up toa 15% overpoweris
analyzed per Reference 4.

5. Increased Core Flow (ICF) Is supported to 108% of rated core fow.
6. For operation wIth a pressure regulator out-of-service (PROOS), the TCV Slow Closure Umits should be applied (Reference

13) and the operational notes from Reference 13 reviewed. PROOS In conjunction with TCV Slow Closure Is not an
analyzed out-of-service combination.

7. I the Base Case Emit set Is being used and the PLU Is taken OOS for a surveillance and the reactor Is maintained at 2809
rated core thermal power and 28O% of rated core flow during the PLUOOS period, an administrative Emit on FDLRXIMFLPD
and MFLCPR can be used instead of the PLUOOS thermal lmit set. The FDLRXFMFLPD administrative limit to be used Is
0.98 for all scram speeds. The MFLCPR administrative limit Is 0.94 for Option A scram times, 0.97 for Option B scram
times, and 0.97 for scram Umes less than or equal to 0.731 seconds but greater than the Option B time. (Reference 16).
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6. Methodology References

The analytical methods used to determine the core operating limits shall be those previously reviewed
and approved by the NRC (Technical Specification Section 5.6.5), specifically those described in the
following documents:

1. ANF-1 125 (P)(A) and Supplements 1 and 2, *Criical Power Correlation -ANFB,' April 1990.

2. ANF-524 (PXA) Revision 2 and Supplements I and 2, 0ANF Critical Power Methodology for
Boiling Water Reactors,' November 1990.-

3. XN-NF-79-71 (P)(A) Revision 2 and Supplements 1,2 & 3, Exxon Nuclear Plant Transient
Methodology for Boiling Water Reactors,* March 1986.

4. XN-NF48)-19 (P)(A) Volume I Supplements I and 2, Exxon Nuclear Methodology for Boiling
Water Reactors - Neutronic Methods for Design and Analysis,' March 1993.

5. XN-NF-80-19 (P)XA) Volume I Supplement 3, Supplement 3 Appendix F, and Supplement 4,
wExxon Nuclear Methodology for Bolling Water Reactors," November 1990.

6. XN-NF-019 (PXA) Volumes 2, 2A, 2B and 2C, 'Exxon Nuclear Methodology for Boiling Water
Reactors: EXEM BWR ECCS Evaluation Model, September 1982.

7. XN-NF-8-1 9 (P)(A) Volume 3 Revision 2, Exxon Nuclear Methodology for Bolling Water
Reactors, THERMEX Thermal Umits Methodology Summary Description," January 1987.

8. XN-NF-80-19 (P)(A) Volume 4 Revision 1, Exxon Nuclear Methodology for Boiling Water
Reactors: Application of the ENC Methodology to BWR Reloads,* June 1986.

9. XN-NF-85-67 (P)(A) Revision 1, "Generic Mechanical Design for Exxon Nuclear Jet Pump BWR
Reload Fuel,' September 1986.

10. ANF-913 (PXA) Volume I Revision 1, and Volume I Supplements 2, 3,4, OCOTRANSA2: A
Computer Program for Boiling Water Reactor Transients Analysis," August 1990.

11. XN-NF-82-06- (PXA) Revision 1 and Supplements 2,4 and 5, Qualification of Exxon Nuclear
Fuel for Extended Bumup," October 1986.

12. XN-NF-82-06- (PXA) Supplement 1 Revision 2, Qualification of Exxon Nuclear Fuel for Extended
Bumup Supplement I Extended Bumup Qualification of ENC 9x9 BWR Fuel,' May 1988.

13. ANF-89-14(PXA) Revision I and Supplements 1 & 2, Advanced Nuclear Fuels Corporation
Generic Mechanical Design for Advanced Nuclear Fuels Corporation 9X9 - X and 9x9 - 9X BWR
Reload Fuel,' October 1991.

14. ANF-89-98 (PXA), Generic Mechanical Design Criteria for BWR Fuel Designs," Revision I and
Revision I Supplement 1, May 1995.

15. ANF-91-048 (PXA), Advanced Nuclear Fuels Corporation Methodology for Boiling Water
Reactors EXEM BWR ECCS Evaluation Model," January 1993.
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16. Commonwealth Edison Company Topical Report NFSR-0091, Benchmark of CASMO/
MICROBURN BWR Nuclear Design Methods,' Revision 0 and Supplements on Neutronic
Licensing Analysis (Supplement 1) and La Salle County Unit 2 benchmarking (Supplement 2),
December 1991, March 1992, and May 1992, respectively.

17. EMF-85-74 (P) Revision 0 and Supplement 1(P)(A) and Supplement 2(P)(A), RODEX2A (BWR)
Fuel Rod Thermal-Mechanical Evaluation Model," February 1998.

18. NEDE-24011-P-A-14 Revision 14, 'General Electric Standard Application for Reactor Fuel
(GESTAR),' June 2000.

19. NEDC-32981P Revision 0, GEXL96 Correlation for ATRIUM-9B Fuer, September2000.

20. ANF-1 125(PXA), Supplement I Appendix E, 8ANFB Critical Power Correlation Determination of
ATRIUM-9B Additive Constant uncertainties," September 1998.

21. ANF-91-048(P)(A), Supplements I and 2, BWR Jet Pump Model Revision for RELAX,' October
1997.

22. Commonwealth Edison Topical Report NFSR-0085, Revision 0, 'Benchmark of BWR Nuclear
Design Methods," November 1990.

23. Commonwealth Edison Topical Report NFSR-0085, Supplement I Revision 0, Benchmark of
BWR Nuclear Design Methods - Quad Cities Gamma Scan Comparisons,* April 1991.

24. Commonwealth Edison Topical Report NFSR-0085, Supplement 2 Revision 0, "Benchmark of
BWR Nuclear Design Methods - Neutronic Licensing Analyses," April 1991.
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