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Exelon Generation Company, LLC www.exeloncorp.com -

Quad Cities Nuclear Power Station ‘ N U‘C] ear
22710 206" Avenue North

Cordova, IL 61242-9740

August 29, 2003
SVP-03-097

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 (Revision 1)

Reference:  Letter from Timothy J. Tulon (Exeloh 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 18A, 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.

Respectiully, é i

Ti y J. Tulon
Si ice President
Quad Cities Nuclear Power Station
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cc.  Regional Administrator — NRC Regibn i
NRC Senior Resident Inspector — Quad Cities Nuclear Power Station
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Core Operating Limits Report for Quad Cities Unit 1 Cycle 18A

Issuances of Changes Summary

‘Al Al * Original Issue for Cycle 18A. - - ' .0 5/2003
' |e* Update MCPR section with resuits from ’
' ‘ : statistical RWE analysis. = '
References | |« Remove distinction between "BASE CASE" end ' ’
Section 2 2,4,10, 11, *FWHOOS/FFWTR® cases {DLO and SLO) - 1 " 812003
Section3 | 12, 16,17, 19 such that the "BASE CASE" now includes
Sections | - coverage for FWHOOS/FFWTR. . '
: s e Update Table 5-1 with recalculated PLUOOS
,admlnlstrauve ﬁmits E
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Core Operating Limits R_eport for Quad Cities Unit 1 Cycle 18A

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 averege planar linear heat gérierat;o’n
rate (MAPLHGR) limit for each fuel type. Limits hsted in Tables 1-1 and 1-2 are for dual reactor
reclrculaﬂon Ioop operation (DLO).

-For single reactor recirculation loop operahon (SLO), the MAPLHGR Ixmits given in Tables 1-1
and 1-2 must be multiplied by a SLO MAPLHGR multlplter The SLO MAPLHGR muiltipliers are
given in Table 1-3 by fuel type : .

?;jTable ‘!-1' Maxlmum Average Planar Linear Heat Generation Rate (MAPLHGR) for ‘
T * FANP {formerly SPC) ATRIUM-9B Fuel - e

Applicable to the following fuel bundle types:
Bundle Type 5, ATRMS-PODATE348-11G6.5-SPC100T-9WR- 144-T6-2444
Bundie Type 7, ATRM3-PSDATB360-11G6.5-SPC100T-0WR-1 44-T6-2445

- Applicable Reference Number(s): 3

‘ "”~"‘-fPlanarAverage Exposur "E'A:\MAPLHGR lelt T e
0.00 ' S - 13.52
17.25 S 13.52
70.00 . - . . o 7.84

o Table ‘1-2. Maxlmum Average Planar Unear Heat Generaﬂon Rate 1MAPLHGR) for e
L L R GNF.GE14 Fuel : L

Appncable to the following fue! bundle types :
Bundle Type 16, GE14-P10DNAB411-14GZ-100T-145-T6-2564
Bundle Type 17, GE14-P10DNAB409-15GZ-100T-145-T6-2565
Bundle Type 1, GE14-P10DNAB184-4G7.0-100T-145-T6-2647

Appbcable Refenence Number(s) 3

PlanarAverage Expo ure " ;i : APLHGR lelt ST
0.00 . » 11 68
16.00 - ' ' 11.68
44.09 R ' 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 1 Cycle 18A

able 1-‘3‘*‘Max:mum Average Planar Linear Heat Generation Rate (MAPLHGR}) -
. SLO Multipliers for All Fuel Types .-
Apphcabl Reference Number(s) 3

R e S 11| Productl.ine e i B - BLO MAPLHGR Multiplier.
‘ ATRIUM-9B . ‘ , - 084

GE14 ‘ : 0.77

Page 6 of 21 V : o o ‘ : , Revision 14



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

2. Minimum Critical Power Ratio

2.1 Technical Specification Reference L

~ Sections 3.2.2, 3.4.1, and 3.7.7.

2.2 Descnption

The MCPR limit for a speclﬁc fuel typelcondmon is determmed 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 fiow/power conditions not specifically listed: 2-3, 2-4, 2-5, and 2-7.
-Rated core thermal power is 2957 MWlh and rated core flow is 98 Mib/ar. '

2:2 1 Manual Flow COntrol (MFC) MCPR Ltmlt

The operating limit MCPR (OLMCPR) for operauon in the manual flow oontrol 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. :

2.24.1 MFC Power—Degendent MCPR (MCPRg[

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 muitiplier, Ko, 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
elther of the two aforementioned methods evaluated at 38.5% of rated core therma! power.

2242 _MFC Flow-Dependent MCPR (MCPR;)

The OLMCPR as a function of flow (MCPR;) Is determined from either Table 24 or Teble 2-5
depending on the EOOS condmon The MCPRF limitis Independent of the flow control mode of
the reactor. ' _
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Core 'Operati_ng Limits Report for Quad Cities Unit 1 Cycle 18A

222 Automatic Flow Control (AFC) MCPR umlts -

The operating fimit MCPR (OLMCPR) in the automatic flow control mode s to be determlned
from either Section 2.2.2.1 or 2 2.2 2, whichever Is greater at the given power and flow

condmon

| 2.2.2 1 AFC Power-Degendent MCPR

~ For operatron at less than 38. 5% of rated eore thermal power, the OLMCPR as a functron of
core thermal power (MCPR;) 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 therma!l power is determined by .
multiplying the applicable EOOS condition limit as shown in Table 2-6 by the applicable MCPR
multiplier, Ke, 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 eva!uated at 38 .5% of rated core thermal power.

- 2.2.2 AFC Flow-Degendent MCPR

The OLMCPR asa function of ﬂow (MCPRF) Is determined from either Table 24 or Table 2-5
depending on the EOOS oondmon The MCPRF llmit Is lndependent of the flow control mode of
the reactor. _ ,

2.2.3 _Option A a‘ndbgtibn B

OLMCPR values have been determlned 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 18A Option A MCPR limits utilized a 20% core average
insertion time of 0.900 seconds (Refereflces 7 and 8)

Option B OLMCPR va!ues may be utmzed 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 ls'less than the
Option A criteria, the appropriate OLMCPR value may be determined from & 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 contro! 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 avalilable and are given in Table 2-6 {no
adjustment for core average scram time is avallable for AFC mode). -

?ageaof21 ' o ~ . Revision 1



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

2.2.4 Recirculation Pump Motor Generator Settings

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 Mib/hr (1.10 * 98.0 Mib/hr), for all 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 0 of 21 _f - ' " Revision 1



ché Operating leité Repqrt for Quad Clties Unit 1 Cycle 18A

i.-TabIe 2-1. Optlon -A'Scram Time Based OLMCPRs
.. for Manital Flow Control Operation :

ble Refe nceNumber(s)' 3,4,17

Appl

- Cycle Expostire Range.~

-2EOR" ..-21,28

fapoos‘?'

ATRIUM-SB

- TBPOOS SLOM

GE14

173

1758

ATRIUM-9B

469 -

169

1.719

TCV Slow Closure

GE13

181

161

ATRIUMSB ..

155

A8

181

TCV Slow Glosure SLO

B

162

ToAes

BT

186

L 186

SAs2

182

PLUOOS

GE14

1.64

. 1.64

164

164

- ATRIUM-6B

1.58

1.58

1.61

1.61

PLUQOS SLO

GE14

165

165

1.65

1.65

- ATRIUM-8B

1.58

1.58

1.62

1.62

chsmckctosed -

_BEM.

L 1830

_ATRIOMBB | _

k-

A8

B

'ch Smck Closed SLO

| GE14

Tied

~ ATRIUMOB -

ST B

182

Notes for Tuble 2-1

Reference 4.

. Reference 4.

o Ne

temperature opemﬁon and operaﬂon with F

EOR refers to the end of rated poweropemﬁon—lheall-tods-outemcﬁﬁonut wo%mtedpawerand 100% rated flow.
TBPOOS cases Include & +0.03 OLMCPR penalty for operation below analysis basis dome pressure per page 24 of

TBPOOS uaseswhlch cover operation heoastdawn condlhonshdude a+0020LMOPRpeneltyperpage 22 of
All EOOS combinations presented here, hduding the BASE CASE and BASE CASE SLO, sccount for both normal feedwater
FWTR/FHOOS.
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Core Operating lelts Report fovr'Quad Cities Unlt 1 Cycle 18A

: able 2-2' Optié‘n B Scram, Time Based O MCPRs Y
" forManual Flow Control Operation :

Applicable Reference Number(s) 3,4, 17
.- Cycle Exposure Range

T2200 MWDMT]
EP?S.Ggmb'naﬁ i &<EOR".2128 i

Base Case .. SN
o o 4, ATRIUMEB .
{ . GEi4:. | . 145
| ATRUMSEB | 1450
GE14
ATRIUM-9B -
GE14
— ATRIUM-8B
- GE1ld . ]
© ATRIUM9B |
| Tovsiowcloswre s10 - SEW 1
Lo .. ...} ATRUMSB. | 145 .} o} 148 T ) 148
GE14 147 147 147 | 147
ATRIUMSB | = 144 147 147 147
GE14 148 148 | 148
ATRIUM-9B 1.48
S GEM4 ., o T AR 44T
TCVStuckCIosed ‘,ATRiuMsgs'f e
LU GEY4 AT A8 .} 148
ATRIUMDB | %; T as

Base Case SLO

- TBPOOSH

TBPOOS SLOP

TCV Slow Clostire

PLUOOS

PLUOOS SLO
148

147
e
1-48
. 148

TCV Stuck Closed SLO

Notes for Tnb!e 2-2

1. EOR refers o the end of rated power operation — mean-mdsMwndihmluoo% rated powerand 100% rated flow.

2. TBPOOS cases include a +0.03 OLMCPR penaltyforoperaﬂon below analys!s bas!s dome pressure per page 24 of
Reference 4. .

3 TBPOOScasesmdwoveroperaﬂonhcoastdawneondiﬁonsmnet*oozmMCPRpenaltyperpage 22of
Reference 4.

4, Al EOOS combinations presented here, including the BASE CASE and BASE CASE SLo, aocounf for both norrhal feedwater
hemperature operation and operation with FFWTR/FHOOS

!
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C_ore Operatlng lelts Report for Quad Cities Unit 1 Cycle 18A

5;?Table 2-3:’ MCPRp forAll Fue] Types for Manual Flow Control Operatlon
: Applicable Reference Number(s) 4 3 _

TBPOOS : : 137 | 128 | 115 BRYL: W 1.00
. >60 | 679 | 462 | 345 | | . ,

1.00

TBPOOS SLO

4"'rcv slow Closure

111 | 100

" PLUOOS

- 1.00

PLUOOS SLO

“ch&udcuosedf B 100

TV Stk losed |_ 580
' SLf) Fa

Notes for Table 24
1. Values are to be linearly interpolated between Iisted core thermal power values.

100
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Appheeble Refenence Number(s)' 10L §l4

; Core Flow {% Rated) -
110.0 122 -
100.0 - 1.22
00 ~ 1.86
NotestofTeble 24 ,

1. This table is pot applicable to TCV Stuck Closed operaﬂng oondiﬂorw
2. This table Is applicable to both Manual Flow Contro! and Automatic Flow Control operation.
3. Values are to be linearly hterpolated between Iisted oore I'Iow values. :

- Table 2-5: Flow Dependent OLMCPR (MCPRF) for All Fuel Types*‘ —
_and TCV. Stuck Closed Operating Conditionis"# . e

Applioeble Reference Numbe;(g): 10 3 4

. Core Flow {% Rated) . MCPR& ..
~110.0 1.27
108.9 1.27
0.0 1.97
Notes for Table 2-5;

1. This table Is applicable 10 YCV Stuck ctosed operating conditions only.
2. ThlstablelsappﬁoablelobomMam:alﬂowContm!nndNﬂomaﬂcFloowtrdopemﬁm
3. Values are to be nearly hterpolated between listed core flow values.

Efj'Table 26" Optlon A Scram Time Based OLMCPRs
* for Automatic Flow Control Operation

Apphoabte Reference Number(s) 3.4

condition.

(RO 2k Cyele Exposure Range - T
S : 22200 MWDIMT &1 TR U Nt
uel Type. | <eoRM-2128 - 2EORT.
R I ko MWDMT s (Coastdown)q
Base GE#4 1.73 - 1.86 A 1.86
ATRIUM-SB 1.70 1.86° 1.86
Notes for Table 2-6:

1. EORrefersblheendoflatedpoweroperann tlwall—rods-oulomd'hmaHOO%ratedpowerendtoo%ratedﬁow
2, OperaﬁonhhutomaﬂcFlothmtrolmodewImTCVSIowcmsme,TCVSmekGosed orPLUOOSIsnotanellowed

‘{1 3. Operation in Automatic Flow COnu'ol mode with en MSIVOOS ora prassune regutatoroos is not an aliowed condftton.'

Applueeble Reference Number{s): 4,3

* Table 2:7:" MCPRP t'or All Fuel T ypes for Automatlc Flow. Control Operation

.. Core 'I'hermal Power {% Rated)

condition.

2. Values are to be knearly lnterpo!ated between listed core thermal power values.

- Flow . BEETEED . | T oo
e Operatmg Umlt MCPR - 1 Operatmg Umlt MCPR Mutbplier. KB
Base Case =80 3i6_| 288 227 1.32 128 145 | 100
. >60 377 | . 289 2.56
Notes for Teble 2-7;

1. OpemﬁonhAutomaﬂcFlowmmm\odemmTCVSwalosm.chsmdccmed or PLUOOS Is not an allowed

3. gggraﬂon In Automatic Flow Control mode with an MSIVOOS or & pressure regulator 0O0S is not an allowed condition.
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~ Core Operating LIrriits Report for Quad Cities Unit 1 Cycle 18A

3. Linear Heat Generatibn Rate' |

3.1 Technical Specification Reference

~ Section 3.2.3.

3.2 Descnption

The linear heat generation rate (LHGR) limitis the product of the LHGR limit from Tables 3-1,
3-2, 3-3 or 3-4 (depending of the fue! type) and the minimum of either the power dependent
LHGR muttiplication factor, LHGRFACk, the flow dependent LHGR multtiplication factor,
LHGRFAC:k or the single oop operation (SLO) mulliplication factor. The applicable LHGRFAC,

. limit Is to be determined from Table 3-5 or Table 3-8 depending on the flow control mode in use.
The applicable LHGRFAC: limit is to be determined from Table 3-6 or 3-7, depending on the
EOOS status. The SLO mult«plmﬁon factor can be found in Table 3-9

Table 3-1. -LHGR Limits for Bundle Type
10DNAB411:14GZ-100T-145-T6-2564 (Type

Applicable Reference Number(s) 5
~Nodal Exposure (GWDMT) - LHGRLImM (kWHT-— 7 |

0.00 ) . 13.40
12.50 - 13.40
15.20 . 13.05
24.00 : ' 11.95
47.00 : . 8.10
56.25 o : 8.00
62.85 S g 5.00

| Notes for Table 3-1: - -

1. Values are to be linearly lnterpolated between Histed nodal exposure valuss.

Tahle 3-2 LHGRi.imits for: Bundle Type :
'GE14-P10DNAB409-15GZ-100T-145-T6:2565 (Type 17) -~
Apphcable Reference Number(s) ]

. Nodal Exposure (GWDIMT) ~“LHGR LImit (kWHE™M . o
0.00 : 13.40
12.50 N : 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: i

1. Values are o be linearly interpolated between Ilsted nodal exposure values.
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- Core Operating Limits Report for Quad Clties Unit 1 Cycle 18A

o Table 3-3::LHGR Limits. for Bundle Type -
‘GE14:P10DNAB194-4G7.0-100T-145-T6-2647. AT yp

LHGR ’umit (kwm)“l ToRan

Appliwble Referenoe Number(s) 15

. Nodal Exposure (GWD/MT) ...
0.00 13.40 .
11.02 13.40
13.22 12.91
16.53. 12.91
55.11 8.20 -
60.62 N ' - 5.62
61.71 ' ‘ o 5.00
Notes for Table 3-3: : T ‘

1. Values are tobe nmﬂdeamd between listed nodat exposure values. '

“Table 3-4: LHGR Limits for Bundle Types
ATRM _.P9DATB348-1 166 5-8PG‘100T-9WR-144-T 6-2444 (T yp
_-ATRM9-PODATB360-11G6.5-SPC100T-0WRA 44-1‘6-2445 {Type 7) .

'-'5,‘“3 —

Applmble Referenoe Numbe\LL 9

- Nodal Expostire (GWDIMT) _LHGR Limit (kW) -
0.00 ' 14.40
15.00 14.40 -
64.30 7.90
Notes forTabis 34: T ‘

1. Values are to be linearly interpolated between ﬂsted nodal exposure va!ues

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

T able 3-5: 'LHGRFAC; for All Fuel Types for Manual Flow Control Operatlon

Appliwble Reference Number(s): 4,3
‘ S co N P -‘CoreThennalPower(%Rated)""”"*“"
L mn ~ — st e
EOOSCo,mb_ln?ﬁ:pn (%Rate d) ’ ; ]-885 | 710 ). ! ,21:0,‘0‘;

BaseCese | Al | os0 | os6 | 050 | os 05 | 100

BaseCasesSto | At | 050 | os6 | o059 | oes ERVE S 085 | 1.00

022 | 039 048
033 039 | 042
022 0.39 048
0.33 032 | 042
o2 | 039 | 048 |
033 ] 039 | 042 |
| 022 | o3 | o048 | _. e —
o5 1 om T oaz | 08t | 073 | 0_.758:.3 S 1.00
022 0.39 0.48
0.33 0.3% 042
0.22 039 048
0.33 0.39 0.42

TBPOOS | os4 : : : 1.00 -

TBPOOS SLO 05t : A TN 100

TCV Slow Closure 054 | 073 | o7e [JEVISE 1.00

TCV Slow Closure
SLO

054 | 073 0.78 ! 1.00

PLUOOS

PLUOOS SLO

os¢ | 073 | o078 . 1.00

}:§§é§§§§@é§é§

'rcvsmckclosed:‘ | 050 | o086 | o0z | oes ERVE ¥ 086 | 1.00

Tov s“‘*smcme" | a | os0 | ose | o0s9 | oes FEVE ¥ o0ss | 1.00

Notes for Table 35 — — —

1. Values are to be knearly interpolated between Isted core pawer values _

2 The LHSR) muitiplier for any core power/flow condition is the Iimiﬁng of the LHGRFACp. LHGRFAC:, and SLO Muttiplier (if
applicable
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Table 3*63':‘LHGRFACF Multipliers for-All EOOS thditiohs”EXb’épt TCV Stuck Closed ™ |

Applseable Reference Number(s) 4 3

" _applicable).

- Core Flow {% Rated) SR EER - LHGRFAGC/*% ...
0.0 L 0.28 -
30.0 : , A - 0.55
40.0 : ' 0.64
50.0 ‘ : ] 0.77
80.0 - : o 1.00
2100.0 S 1.00
Notes for Table 3-6: :
1. Thistadbleis pot appllcable o ch Stuck Closed operating conditions.
2. This table is applicable to both Manual Fiow Controt and Automatic Flow Control operaﬁon
3. Values are fo be linearly interpolated between listed core flow values, -
4, 'lheﬁLHgR) muttiplier for any core powerfflow condition Is the iimiting d the LHGRFAC,, LHGRFAC,, end SLO Multiptier (f
applicable
-2 Table 3-7:: LHGRFAC: Multlﬁher‘s for TCV-Stuck Closed ‘Corlditiong‘;’““ N
Appﬂcable Referenoe Number(s) 4
-~ Core Flow {% Rated) - L l.HGRFAc;V"’
0.0 R ‘ _ - 0.14
30.0 C : , 0.41
40.0 : ' ] S 0.50
500 ‘ S 0.63
80.0 2 - 0.86
98.3 ‘ - 1.00
2100.0 : - 1.00
Notes for Tabie 3-7: - ) .
1. This table is applicable to TCV Stuck Closed operating emdnions only.
2. Vaelues are to be inearly interpolated between listed core flow values.
3. ThlstablelsappﬂmblebbothMamalFlowContto!andAutomachWContmlopemﬂon )
4, Thelggn) muttiplier for any core powerfflow condition ls the Emiting of the LHGRFACs,, LHGRFAC, and SLO Multiplier (if
app o -
- Table 3-8: LHGRFAC; Multipliers for Automatic Flow Control. ...~ = i:-0 ¢
: Applicable Reference Number(sj 4 :
COre Thermal Power (% Rated): L - LHGRFAC"<
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 thermal power values. -
2. The LHGR multiplier for any core powerlﬂow condition Is the imiting of the LHGRFACP u-IGRFACp and SLO Muitiplier (if

- Table 3-9: Linear Heat Generatlon Rate (LHGR)
‘ _-SLO Muitipliers for All Fuel Types - " " .

App!leable Reference Number() 3

. SLO LHGR Multiplier'"!

applicable).

Fuel Product Ling
ATRIUM-9B 0.84
GE14 0.77
Notes for Table 3-9:

1. The LHGR muiliptier for any core pawerlﬂow condition is the |lmitlng of the LHGRFAC,, LHGRFAC,, nnd SLO Muttiplier (if

Page 17 of 21
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4. Cdntrol Rod Withdrawal Block Instrumentation

4.1 Technlical Specification Reference

Table 3.3.2.1-1

4.2 Des

cription

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

. Table 4-1: Rod Block Monitor Upscale iﬁstfﬂnﬁéﬁﬁtﬁbﬁ Setpoints™.

Applicable Reference Nurnber(s) 6

‘Rod Block Monito
- Upséale Trip Funéetion

V Two Recirculation Loop Operation

0.65W¢+56.i;5/§ —

Single Recirculation Loop Operation

0.65 Wy +51.4%

Notes for Table 4-1:

1. Wd-pereentdtedmlaﬂonbopdﬂveaowmqmmdbpmducelratedeoreﬂuwofsaombnr :

2. mesetpo!ntmaybebwerorhlghermdstmmplyummemdwimdmwalmm(RWE)ucenslnganalys!sbecauseme
RWE is analyzed for unblocked conditions.

3. Theallowablevaluelsdampedmmamakamva!uenothmedmeallowableva!ueforuedmlaﬁonloopdriveﬂow :

of 100%.

Page 18 of 21

Revision 1



COre Operating Limits Report for Quad Clties Unit 1 Cycle 18A

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 comblnataons of Equipment Out-of-Servioe are as

described below:
“?”.firT‘abIe's-! Allowed Modes ofOp‘e“ratiOn' VL
Applieeble Reference Number{s): 3, 4, 7 8, 11 13, 14
EOOS Comb!naﬁons“m -Op: Cc;a stdown“l
BaseCase N A 4 Yes
_Base,casedsmv C.Yes
TBPOOS Yes
TBPOOS SLO . Yes
o TCV Slow Closure® ] Yes o Yes
- TCV-Slow Closure™ SLO - Yes
PLUOOS!! Yes
PLUOOS SLO , Yes
~_TCV.StuckClosed = | .. Yes
L TCVStﬁck‘CIbs‘éd'SLO ' Yes
NotestorTable 5-1:

1.

" lowering to & lesser value while core flow Is held constant {(Reference 11 Sedion431.2.8) Up o a 15% overpower is

" and MFLCPR can be used instead of the PLUOOS thermal imit sst. The FDLRX/MFLPD administrative limit to be used is
* 0.98 for all scram speeds. The MFLCPR administrative imit Is 0.94 for Option A scram times, 0.87 for Option B scram

Each OOS Option may be oomblned wlth up w 18TIP ehannels 00S (pmvlded the requirements for uﬁlizlng SUBTIP
methodology ere met) with all TIPS avallable at startup from & refue! outage end 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 imit
sets a 120°F reduction in feedwater temperature throughout the cycle was analyzed (Final Feedwater Temperature
Reduction was analyzed for the entire cycle).

A single MSIV may be taken OOS (shut) under any and all OOS OptlonsexceptAutomaﬁcFlwcontml 80 long as core
thermal power Is maintained <75% of 2957 MWih (References 14 and 3).

All 00S Options support 1 Turbine Bypass Valve 00S, if the OPL-3 assumed opening profile for the Turblne Bypass
system Is met. if the OPL-3 (Referanoes?anda)openlng profile ks not met, orlfmorelhanoneTu'bineBypassValvels
008, utilize the TBPOOS condition.

Coastdown operation Is defined as any cycle exposure beyond lhe full power, all rods out eondlﬂon with plant power slowly

enalyzed per Reference 4.
|naeased00mFlow(|CF)Issuppoﬂedb108%oﬂatedcoraﬂow

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 eonjundaon with TCV Slow CIosure iIsnoten
analyzed out-of-service combination.

if the Base Case limit set is being used and the PLU Is taken OOS for a survemance and the reactor Is malntalned at 280%
rated core thermal power and 280% of rated core flow during the PLUOOS period, an administrative timit on FDLRXMFLPD

times, and 0.97 for scram times less than or equal o 0.731 seconds but greater than the Option B ime. (Reference 16).
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6. Methodology Refereri'ces

The enalytical methods used to determine the core operating limits shall be those previously reviewed
and approved by the NRC (Technical Speclf catlon Section 5.6.5), specnﬁcally those described in the
followxng documents:

ANF-1 125 (P)(A) and Supplements 1 and 2 “Cntlcal Power Correlation — ANFB," April 1990

2. ANF-524 (P)(A) Revision 2 and Supplements 1 and 2, "ANF Critica! Power Methodology for
Bollmg Water Reactors,” November 1890. '

3. XN-NF-79-71 (P)(A) Revision 2 and Supplements 1, 2 & 3, “Exxon Nuclear Piant Transient
Methodology for Bolling Water Reactors,” March 1986.

4.  XN-NF-80-19 (P){(A) Volume 1 Supplements 1 and 2, *Exxon Nuclear Methodology for Bolling
Water Reactors — Neutronic Methods for Design and Analysis,” March 1993. ,

| 5. XN-NF-80-19 (P)A) Volume 1 Supplement 3, Supplement 3 Appendix F, and Supplement 4,
*Exxon Nuclear Methodology for Bolling Water Reac:tors. November 1990,

6. - XN-NF-80-18 (P)XA) Volumes 2, 2A, 2B and ZC *Exxon Nuclear Methodology for Boiling Water
Reactors: EXEM BWR ECCS Evaluation Model September 1982.

7. XN-NF-80-19 (P}A) Volume 3 Revision 2 *Exxon Nuclear Methodology for Bolling 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 Mechanica! Deslgn for Exxon Nuclear Jet Pump BWR
Reload Fuel,” September 1986. - .

10. ANF-913 (P)XA) Volume 1 Revision 1, and Volume 1 Supplements 2, 3,4, “COTRANSA2: A
Computer Program for Boiling Water Reactor Translents 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. : v

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

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

14. ANF-89-98 (P)A), "Generlc Mechanical Deslgn Criteria for BWR Fuel Desngns, Revlsion 1and
‘'Revision 1 Supplement 1 May: 1995 ‘

15. AANF-91—048 (PXA), “Advanced Nuclear Fuels Corporation Methodology for Boiling Water
Reactors EXEM BWR ECCS Evaluation Model,” January 1993.
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16.

17.
18.

19.
20.

21,

23.

24.

Commonwealth Edison Company Topiwl 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 benchmarklng (Supplement 2),
December 1991, March 1992, and May 19892, respectwely

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

'NEDE-24011-P-A-14 Revision 14 *General Electric Standard Applmtnon for Reaclor Fuel

(GESTAR),” June 2000. ‘
NEDC-32981P Revision 0, 'GEXL96 Correlatxon for ATRIUM-9B Fuel" September 2000.

~ ANF-1 125(P)(A) Supplement 1 Appendux E, “ANFB Critical Power Correlation Determinatlon of

ATRIUM-9B Additive Constant uneertainﬂes, September 1998.

ANF-91-O48(P)(A) Supplements 1 and 2 “‘BWR Jet Pump Model Revision for RELAX ‘October
1997.

Commonwealth Edison Topical Report NFSR-OOBS Revision 0, "Benchmark of BWR Nuclear - |

-Design Methods,” November 1990.

Commonwealth Edison Topical Report NFSR-0085 Supplement 1 Revislon 0, “Benchrark of
BWR Nuclear Design Methods - Qued Cities Gamma Scan Comparisons,” April 1991.

Commonwealth Edison Topical Repert NFSR-008S5, Supp!ement 2 Revision 0, “Benchmark of
BWR Nuclear Design Methods ~ Neutronic Licensing Analyses,” April 1991.
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