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May 29, 2003

SVP-03-073

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Quad Cities Nuclear Power Station, Unit 1
Facility Operating License No. DPR-29
NRC Docket Number 50-254

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

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

On May 20, 2003, Quad Cities Nuclear Power Station (QCNPS) Unit 1 was shutdown for a
planned maintenance outage (Ql Ml6). During Ql Ml6, 233 Siemens Atrium 9B fuel bundles
were replaced to address fuel performance concerns. As a result, a revised reload design,
designated Cycle 18A, has been developed for Unit 1. The revised COLR for Unit 1 will be
implemented prior to startup from Ql Ml 6. QCNPS Unit 1 is currently scheduled to startup
on May 29, 2003.

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

Respectfully

Ti,J.Tlo
Si Vice President
Quad Cities Nuclear Power Station

Attachment A: Core Operating Limits Report (COLR) for Quad Cities Unit 1 Cycle 18A

cc: Regional Administrator - NRC Region IlIl
NRC Senior Resident Inspector - Quad Cities Nuclear Power Station
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Core Operating Limits Report for Quad Cities Unit I Cycle 1BA

1. Average Planar Linear Heat Generation Rate

1.1 Technical Specification Reference

Sections 3.2.1 and 3.4.1

1.2 Description

Tables 1-1 and 1-2 are used to determine the maximum average planar linear heat generation
rate (MAPLHGR) limit for each fuel type. Limits 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 SLO MAPLHGR multiplier. The SLO MAPLHGR multipliers are
given in Table 1-3 by fuel type.

0.00 13.52
17.25 13.52
70.00 7.84

Pana Average ExposLiree'~.- ~~ MAPLHGR Limit'= - Z 5

-- G WD/M T. _ _ _ _ _ _ _ _ _ _ _ _ _l_

0.00 11.68
16.00 11.68
44.09 9.16
55.12 8.09
63.50 6.97
70.00 4.36

Page 5 of2l 
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Tiable 1-1:Maximum Average Planar Line.at eat Generation Rate MAPLHGR)X j6 S
- wy F5 ANi S P;orm giet ECSYATRM UM9 =Fue1.P>KW¾; $

Applicable to the following fuel bundle types:
Bundle Type 5. ATRM9-P9DATB348-1 1 G6.5-SPCIOOT-9WR-1 44-T6-2444
Bundle Type 7, ATRM9-P9DATB360-1 1 G6.5-SPCI OOT-9WR-144-T6-2445

Applicable Reference Number(s). 3

-~ -. ;Table X 2 Maxifu AveragePlaar Linear Heat Generatio 1ate'(MAPLllGR) for -K'~~~~~P --- fi-'Mib _ 6.

Applicable to the following fuel bundle types:
Bundle Type 16, GE14-Pl0DNAB411-14GZ-10OT-145-T6-2564
Bundle Type 17, GE14-PlODNAB409-15GZ-10OT-145-T6-2565
Bundle Type 1, GE14-PlODNAB194-4G7.0-10OT-145-T6-2647

Apolicable Reference Number(s): 3

= t-..-;X!P1nAr.Averane:-ExiiiiiZie- }~; MA iH -Lni i 'i:
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Applicable Reference Number(s): 3
F,e. uet-lie .Pro uct Lne• , ,i e =-S :MAPLHGR'Multi'lier.. _ . __ .... . .F_ ._, .J.:..._.= .... _n . LO . .v. r. . . , .

-ATRIUM-9B 0.84
GE14 0.77
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2. Minimum Critical Power Ratio

2.1 Technical Specification Reference

Sections 3.2.2, 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. Linear interpolation is to be used to determine values
from the following tables for flow/power conditions not specifically listed: 2-3, 2-4, 2-5, and 2-7.
Rated core thermal power is 2957 MWth and rated core flow is 98 Mlblhr.

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.

2.2.1.1 MFC Power-Dependent MCPR (MCPRM)

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% of rated core thermal power.

2.2.1.2 MFC Flow-Dependent MCPR (MCPRF)

The OLMCPR as a function of flow (MCPRF) 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.

Page? of 21 Revision 0
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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-Dependent 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 (MCPRF) 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% insertion 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 1 8A 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 interpolation 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).
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2.2.4 Recirculation Pump Motor Generator SettinAs

Quad Cities Unit 1 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 Mlblhr), for all runout events (Reference 12). A
maximum core flow runout of 1100% of rated core flow is consistent with what was used in the
analysis presented in Reference 4.

Page 9of21 Revision 0
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| -'u.. ' . 'f a C 1
Applicable Reference Number(s): 3, 4

£ *-0 - 3£ 3, 0 je . Cycle Exposure Rn e ; Y. -'E 

2EOOS Combnata&n'4 uel Type 22200'MWIDIMT EO 22
<220 MW1MT& <EOR[l1B )D)T& RT

.________ _ aMWDMT. = .O (Coa wn2

GE14 1.53 1.66 1.66 1.66

ATRIUM-9B 1.50 1.66 1.66 1.66

GE14 1.54 1.67 1.67 1.67
Base Case SLO

ATRIUM-9B 1.51 1.67 1.67 1.67

GE1i4 1.55 1.66 : 1.66 ;1.66
FWHOOS/FFWTR:

.______________ iATRIUM-9B 1.52 .. 1.66
SGE14 :1.56 -:1.67. 1.67>. .1.67..

FWHOOSIFFWTR SLO
ATRIUM-9B ;. 1.53 .: 1.67 1.67:.. 1.67

TBPOOS1 21 GE14 1.72 1.72 1.72 1.7413'

ATRIUM-9B 1.68 1.68 1.68 1.70P'

TBPOOS SLOr2 GE14 1.73 1.73 1.73 1.75P1
ATRIUM-9B 1.69 1.69 1.69 1.71(31

GE14 1.61 1.66 1.66 . 1.66
TCV Slow Closure

ATRIUM-9B 1.55 1.66 1.66 i.66

GE14: 1.62 1.67 1.67 1.67
TCV Slow Closure SLO.

ATRIUM-9B 1.56 1.67 1.67 1.67

GE14 1.64 1.66 1.66 1.66
PLUOOS..

ATRIUM-9B 1.58 1.66 1.66 1.66

PLUOOS SLO GE14 1.65 1.67 1.67 1.67
ATRIUM-9B 1.59 1.67 1.67 1.67

GE14 1.55 1.66 1.66 1.66
TCV Stuck Closed

ATRIUM-9B 1.52 1.66 1.66 1.66

GE14 1.56 1.67 1.67 1.67

ATRIUM-9B 1.53 1.67 1.67 1.67
Notes for Table 2-1:
1. EOR refers to the end of rated power operation - the all-rods-out condition at 100% rated power and 100% rated flow.
2. TBPOOS cases include a +0.03 OLMCPR penalty for operation below analysis basis dome pressure per page 24 of

Reference 4.
3. TBPOOS cases which cover operation in coasl down conditions include a +0.02 OLMCPR penalty per page 22 of

Reference 4.
4. All EOOS combinations presented bere, except for the BASE CASE and BASE CASE SLO, account for both normal

feedwater temperature operation and operation with FFWTRJFHOOS.
5. All EOOS combinations except TBPOOS/TBPOOS SLO have their Option A OLMCPRs set by the RWE event for cycle

exposures 2200 MWD/MT.

Page 10 of 21 Revision O



Core Operating Limits Report for Quad Cities Unit I Cycle 18A

or; Qtin Bh Scram '
- 2Ii~ ~ f6~r1Ma o pi Control Oeti 0i 3

Applicable Reference Number(s): 3, 4
'C clEx oure'.Range~ ...-&

&~E2200 2l2MWDWDMT;&

uei1j,pe' ~ 2200MWDIMTŽO,-18 *f2Tlln

GE14 1.44 1.66 1.66 1.66
Base Case

ATRIUM-9B 1.44 1.66 1.66 1.66

GE14 1.45 1.67 1.67 1.67
Base Case SLO.

ATRIUM-9B 1.45 1.67 1.67 1.67

GE14 ' 1.44 : 1.66 .1.66 1.66
FWHOOSIFFWTR ... .... .. .
.WHOOSIFFWR :ATRIUM-9B . . 1' .44 1.66

FWHOOS/FFWTRSLO :: GE14 ': ,,, 1.45 16 ' 1.67 1.67
:______; __ ATRIUM-9B . 1.45 , .- '167 1 , .67 ,:.,'1.67

TBPOOSI2 ] GE14 1.55 1.66 1.66 1.66
ATRIUM-9B 1.51 1.66 1.66 1.66

TBPOOS SL0 121 GE14 1.56 1.67 1.67 1.67
TBPOOS SL ATRIUM-9B 1.52 1.67 1.67 1.67

GE14 : 1.44 1.66 1.66 1.66
TCV Slow Closure

._______ _ ATRIUM-9B . 1.44 1.66 1.66 1.66

GE14 1.45 -1.67 1.67 1.67
TCV Slow Closure SLO

ATRIUM-9B 1.45 1.67 1.67 1.67

PLUOOS GE14 .1.47 1.66 1.66 1.66
ATRIUM-9B 1.44 1.66 1.66 1.66

GE14 1.48 1.67 1.67 1.67
PLUOOS SLO
PLUOOS_SLO ATRIUM-9B 1.45 1.67 1.67 1.67

GE14 1.44 1.66 1.66 1.66
TCV Stuck Closed

ATRIUM-9B 1.44 1.66 1.66 1.66

GE14 1.45 1.67 1.67 1.67
TCV Stuck Closed SLO.

ATRIUM-9B 1.45 1.67 1.67 1.67
Notes for Table 2-2:
1. EOR refers to the end of rated power operation - the all-rods-out condition at 100% rated power and 100% rated flow.
2. All EOOS combinations presented here, except for the BASE CASE and BASE CASE SLO, account for both normal

feedwater temperature operation and operation with FFWTRlFHOOS.
3. All EOOS combinations have their Option B OLMCPRs set by the RWE event for cycle exposures 22200 MWDIMT.

Page 11 of 21 
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Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A

s60 3.16 2.58

2.99

2.27

Base Case SLO s60 3.17 2.59 2.28 1.32 1.28 1.15
>60 3.78 3.00 2.57 .

FWHOOSIFFWTR '•s60 ':3.16 2.58 : 2.27 132 128 1.15
,. :''. '__ _.,: ' >60 - :',, 3.77 2.99 2.56

FWHOOSFFVr 60 3.1 2.59 :2.28 132. *18 1.1
>?60 '.3.78, 3.00 .2.57 :: ', ,.:,

60 5.55 3.77 2.82
TBPOOS >60 6.79 4.62 3.458 1.15

>60

5.56s60
4 4

3.466.80>60

'i: 60i: 5.561 ,3.78 !' 2.83-

6.80- >60..

1.32 1.28 1.15

TBPOOS SLO
3.78

4.63

2.83
1.37

<60'. ' 5.55''.- 3.77 2.82 .
TCV Slow Closure '- -, 1.64

>60 - 6.79: . 4.62 3.45' I.,.

TCV Slow Closure
SLO ' :

PLUOOS s60 5.55 3.77 2.82
>60 6.79 4.62 3.45

PLUOOS SLO s60 5.56 3.78 2.83
>60 6.80 4.63 3.46

TCV StuckClosed 's60 3.16 2.58 2.27
>60 3.77 2.99 2.56

TCV Stuck Closed 'sI60 - 3.17 '. 2.59 2.28
SLO >60 3.78 3.00 2.57

Notes for Table 2-3:

4.63.. 3.46

1.28 1.15

1.45''

1.00

1.00

1.00
... .00

1.00

1.00

1.00.

1.00

1.00

1.00

1.00

1.00

1. Values are to be linearly interpolated between listed core thermal power values.
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Ta ble 2-4:'fFlo6` ipedn LC~,MPr or_AlFe T~' -

andAl Operting Cnitions xcept CStckCoe12
Applicable Reference Number(s): 10, 3, 4

Core F;_ i,*Rat e). i F. M C PRFA
110.0 1.22
100.0 1.22
0.0 1.86

Notes for Table 24:
1. This table is not applicable to TCV Stuck Closed operating conditions.
2. This table is applicable to both Manual Flow Control and Automatic Flow Control operation.
3. Values are to be linearly interpolated between listed core flow values.

D�` ACPR'-(MCPA;')'f6t-All TU-61

E. ow epend6fit';,Oll
osb pera ihg,�C 6n"dW6 iix,TT'�WTd, VishicV,

Applicable Reference Number(s): 10, 3, 4
4s~~ti' Core F RloW (%Rated) i -IzPR CP

110.0 1.27
108.9 1.27
0.0 1.97

Notes for Table 2-5:
1. This table is applicable to TCV Stuck Closed operating conditions only.
2. This table is applicable to both Manual Flow Control and Automatic Flow Control operation.
3. Values are to be linearly interpolated between listed core flow values. ;

.Tbe2GpinSrmTm 

AnnlileRfere CNmts 3. 4
Applicable R.eferen.ce Number(s): 3, 4 31~r-•A':

i~~~~~~~~~~~~~~~~~~111CO -E'iit ZUi,'Rain9e,, _;...

Base Case GE14 1.73 1.86 1.86 1.86
ATRIUM-9B 1.70 1.86 1.86 1.86

Notes for Table 2-6:
1. EOR refers to the end of rated power operation - the all-rods-out condition at 100% rated power and 00% rated flow.
2. Operation in Automatic Flow Control mode with TCV Slow Closure, TCV Stuck Closed, or PLUOOS is not an allowed

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

Taii ;9b'l -. -MCPRP f6FIAllJE 7Tdpes f6rA itoiaticFlow o l' Operatio 'n i- '
ApPlicable Reference Number s):_4, 3

'.i <;'P - 3''- l 3 Flow--- -- 'sr- <.2d- Id.k ,! t.T' '' kj - ' . !.4Z~~~~~~6 3.1 2.58 2.27:" 

Base Case ~ 6 .6 J 25 .7 1.32 1.28 1.15 1.0
_____ _____ ____ >60 3.77 j 2.99 j 2.56 110

Notes for Table 2-7:--
1. Operation in Automatic Flow Control mode with TCV Slow Closure, TCV Stuck Closed, or PLUOOS is not an allowed

condition.
2. Values are to be linearly interpolated between listed core thermal power values.
3. Operation in Automatic Flow Control mode with an MSIVOOS or a pressure regulator OOS is not an allowed condition.

,!
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Core Operating Limits Report for Quad Cities Unit I Cycle 18A

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.

Applicable Reference Number(s): 5
Nodal .Expos-re(GWDIMTV - W7LHGR t(kW/f L

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 are to be linearly interpolated between listed nodal exposure values.

Page 14 of2l 
Revision 0

KGE9'I4-P10DNAB411-I4GZ-OOT-i45T642564 p 1

;,.EF i.hi .= 0 : . ---------- ........ GE14-~1oDAB4O-i5GZ1OOT145.6-2565 (Typ -17: ;'

Applicable Reference Number(s): 5
i. - NodalDExposure'(GWDIMT)~ -- j W &; i LHGR fLimitk t

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 linearly interpolated between listed nodal exposure values.

i� a ; ��L-a' --� v; ", 'v'nln- : -. ��. .- � i, ; ., ;; - z;-C ; . :.� . 'i;r 5 -.. - ,�!.' - 1::!tAt -'j- ` '-` I �r � � , , i. -- n:' -M, w� -z 4�L .'.;':�:A�:i- -M, ; �� �: '- --n !�!Ir 'Lzi ' , ' i M - iN�N.-� :.:. = --� :� F 4A�:: --m 1. :i� :4 -:.. - lz'n -�r. --
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P -- *wnf_ ,LHGR_-M 1.0M; ,: /-M-Fi~nciirt'WflIMT}R-2: 9-X'i9<-9-LG Limit (kV'JJt)lJ X

0.00 13_40
11.02 13.40
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 to be linearly interpolated between listed nodal exposure values.

T a b I~~~~~~~~~~ 3 L H G R~*= ._. , -* .. i -t S -J ! i U l I S ;..>. 

Applicable Reference Number(s): 9

:. ='7 ft;.,: 5NodaIosZ GWDIMT - LHGR it kWIf 'M M
-- 000 - - - 14.40
15.00 14.40
64.30 7.90

Notes for Table 3-4:
Values are to be linearly interpolated between listed nodal exposure values.
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Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A

Base Case All 0.50 0.56 j 0.59 1 0.68

Base Case SLO All 0.50 0.56 0.59 0.68

FWHOOS/FFWTR All 0.50 0.56 0.59 0.68

SLO :i:::R All 0.50 0.56 0.59. 0.68

TBPOOS S60 0.22 0.39 0.48 0.54
>60 0.33 0.39 0.42

TBO L <60 0.22 0.39 0.48
TSPOOS SLO _ _ 0.54

>60 0.33 0.39 0.42

TCV Slow Closure
S60 .0.22 0.39 0.48

>60 'I 0.33 . 0.39 1 . 0.42
0.54 - 0.73. 0.78

TCV Slow Closure s60 - 0.22 039 0.48 0.54 0.73 0.78
SLO >60 0.33 0.39 0.42. . . . :

<60 - 0.22 0.39 0.48
PLUOOS _ 0.54 0.73 0.78
___ __ ___ __ __ >60 1 0.33 0.39 0.42 _ _ _ _ _ _ _ _ _ _ _

PLUOOS SLO

TCV Stuck Closed

S60

>60

All

0.22 0.39 0.48
4 4 4

0.33 0.39 [ 0.42

0.56 0.590.50

0.54 0.73 0.78

0.68

0.86 1.00

0.86 1.00

0.86 1.00

0.86'.' 1 ,00

1.00

1.00

0.86 1.00
E 1.00

1.00

1.00

0.8

TCV Stuck Closed All 0.50 0.56 0.59 0.68 0.86 1.00

Notes for Table 3-5:
1. Values are to be linearly Interpolated between listed core power values.
2. The LHGR multiplier for any core powerlmlow condition is the limiting of the LHGRFACp, LHGRFACF, and SLO Multiplier (if

applicable).
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abl'e '3.'6: LqGRFACMultip liers f'rAll l
Applicable Reference Number(s): 4, 3

-= -- ;- -e----- W R-)t2 ,? -~~S RF G 

0.0 0.28
30.0 0.55
40.0 0.64
50.0 0.77
80.0 1.00

2100.0 1.00
Notes for Table 3-6:
1. This table is not applicable to TCV Stuck Closed operating conditions.
2. This table is applicable to both Manual Flow Control and Automatic Flow Control operation.
3. Values are to be linearly interpolated between listed core flow values.
4. The LHGR multiplier for any core power/flow condition is the limiting of the LHGRFACp, LHGRFACF, and SLO Multiplier (if

applicable).

alei:3;Z7:t -EHGRFA .am i librs-f6r 1TCV Stuck i
Applicable Reference Number(s): 4

ore-- C.l FIoW^ %R ate )f )L HG Fil't K;WL ;GRr, z7.j
0.0 0.14

30.0 0.41
*40.0 0.50
50.0 0.63
80.0 0.86
98.3 1.00

2100.0 1.00
Notes for Table 3-7:
1. This table is applicable to TCV Stuck Closed operating conditions only.
2. Values are to be linearly interpolated between listed core flow values.
3. This table is applicable to both Manual Flow Control and Automatic Flow Control operation.
4. The LHGR muttiplier for any core power/flow condition is the limiting of the LHGRFACP, LHGRFACF. and SLO Multiplier (if

applicable).

1le6138:" LHG ACp Mu lti pliers' ,f Automatic FlowControl o
Applicable Reference Number(s): 4

CeTherTna Power 'Rated L FAC
0.0 - 0.00

50.0 0.50
2100.0 1.00

Notes for Table 3-8:
1. Values are to be linearly interpolated between listed core flow values.
2. The LHGR multiplier for any core power/flow condition is the limiting of the LHGRFACp, LHGRFACF, and SLO Multiplier (if

applicable).

Applicable Reference Number(s): 3
"J' W F-uel Product Line' '2>S'L HGR iltipIier11f

ATRIUM-9B 0.84
GE14 0.77

Notes for Table 3-9:
1. The LHGR multiplier for any core power/flow condition is the limiting of the LHGRFACp, LHGRFACF. and SLO Multiplier (if

applicable).
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Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A

4. Control Rod Withdrawal Block Instrumentation

4.1 Technical Specification Reference

Table 3.3.2.1-1

4.2 Description

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

Page 18 of 21

< t- =Ro d BlockMonit6 U I-1; t - .

Applicable Reference Number(s): 6

Upsca, `--, Trjp, Functio "
Two Recirculation Loop Operation 0.65Wd + 56.1%

Single Recirculation Loop Operation 0.65 Wd + 51.4%
Notes for Table 4-1:
1. . Wd - percent of recirculation loop drive flow required to produce a rated core flow of 98.0 Mlblhr.
2. The setpoint may be lower or higher and still comply with the rod withdrawal event (RWE) licensing analysis because the

RWE is analyzed for unblocked conditions.
3. The allowable value is clamped with a maximum value not to exceed the allowable value for a recirculatfon loop dive 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 below:

Page 19 of 21

Applicable Reference Number(s): 3, 4, 7 8, 11, 13, 14

:-i=->:. se -==m^X i i ; Stan "rd ICF E':N: ELL' .L ECo std6Wh' W
Base Case Yes Yes Yes Yes

Base Case SLO Yes -Yes Yes . Yes
FWHOOS/FFVVTR Yes - Ys Yes Yes

FWHOOS/FFWTR SLO Yes Yes Yes Yes
TBPOOS Yes Yes Yes Yes

TBPOOS SLO Yes Yes Yes Yes
TCV Slow Closure 16 1 Yes Yes -.Yes Yes

TCV Slow Closure 61SLO .'Yes Yes Yes Yes
PLUOOSUI Yes Yes Yes Yes

PLUOOS SLO Yes Yes Yes Yes
TCV Stuck Closed Yes Yes Yes 'Yes

TCV Stuck Closed SLO Yes Yes Yes Yes
Notes for Table 5-1:
1. Each OOS Option may be combined with up to 18 TIP channels OOS (provided the requirements for utilizing 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 calibration frequency of 2500 Effective Full Power Hours (EFPH) (2000 EFPH +25%). For operation under all EOOS
limit sets a 120'F reduction in 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 Control, so long as core
thermal power is maintained s75% of 2957 MWth (References 14 and 3).

3. All OOS Options support 1 Turbine Bypass Valve OOS, if 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 if more than one Turbine Bypass Valve is
OOS, utilize the TBPOOS condition.

4. Coastdown operation is defined as any cycle exposure beyond the full power, all rods out condition with plant power slowly
lowering to a lesser value while core flow is held constant (Reference 11 Section 4.3.1.2.8). Up to a 15% overpower is
analyzed per Reference 4.

5. Increased Core Flow (ICF) is supported to 108% of rated core flow.
6. For operation with a pressure regulator out-of-service (PROOS), the TCV Slow Closure limits 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. If the Base Case limit set is being used and the PLU is taken OOS for a surveillance and the reactor is maintained at Ž80%
rated core thermal power and Ž80% of rated core flow dunng the PLUOOS period, an administrative limit on FDLRXIMFLPD
and MFLCPR can be used instead of the PLUOOS thermal limit set. The FDLRXIMFLPD administrative limit to be used s
0.98 for all scram speeds. The MFLCPR administrative limit is 0.93 for Option A scram times, 0.97 for Option B scram
times, and 0.97 for scram times less than or equal to 0.731 seconds but greater than the Option B time. (Reference 16).

E i: :! ff c t:F 2 t E :; : i . S c R -L .', < = i2 _ A 1 .. -F k > $_ - : 7:-T_... - --;;:: i~ -
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Core Operating Limits Report for Quad Cities Unit I Cycle 18A

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, Critical Power Correlation - ANFB," April 1990.

2. ANF-524 (P)(A) Revision 2 and Supplements I and 2, ANF 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-NF-80-19 (P)(A) Volume 1 Supplements 1 and 2, Exxon Nuclear Methodology for Boiling
Water Reactors - Neutronic Methods for Design and Analysis," March 1993.

5. XN-NF-80-1 9 (P)(A) Volume 1 Supplement 3, Supplement 3 Appendix F, and Supplement 4,
"Exxon Nuclear Methodology for Boiling Water Reactors," November 1990.

6. XN-NF-80-19 (P)(A) Volumes 2, 2A, 2B and 2C, "Exxon Nuclear Methodology for Boiling Water
Reactors: EXEM BWR ECCS Evaluation Model," September 1982.' v

7. XN-NF-80-19 (P)(A) Volume 3 Revision 2, Exxon Nuclear Methodology for Boiling Water
Reactors, THERMEX: Thermal Limits 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 (P)(A) Volume I Revision 1, and Volume 1 Supplements 2, 3, 4, COTRANSA2: A
Computer Program for Boiling Water Reactor Transients Analysis," August 1990.

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

12. XN-NF-82-06- (P)(A) Supplement 1 Revision 2, "Qualification of Exxon Nuclear Fuel for Extended
Burnup Supplement 1 Extended Burnup Qualification of ENC 9x9 BWR Fuel," May 1988.

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

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

15. ANF-91-048 (P)(A), "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 CASMOI
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-2401 1-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 Fuel", September 2000.

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

21. ANF-91-048(P)(A), Supplements 1 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 1 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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