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SAFETY LIMITS
BASES

2.1.2 THERMAL POWER, MWigh Pressure and High Flow

The fuel cladding integrity Safety Limit {s set such that no fuel damage
is calculated to occur 1f the 1imit 1s not violated. Since the parsmetears
which result in fue) dasage are not directly cbservable during reactor operation,
the thermal and hydraulic conditions resulting in a departurs fros nucleats
boiling have been used to mark the beginning of the region where fuel Jamage
could occur. Although it 1s recognized that a departure from nucleate boiling
would not necessarily result in damage to BWR fuel rods, the critical power at
which bofling transition 1s calculated to occur has been adopted as & convenient
1imit. However, the uncertainties in monitoring the core ogcnting state and
in the procedures used to calculate the critical power result in an uncertainty
in the value of the critica) power. Thersfore, the fuel cladding integrity
Safety Limit is defined as the CPR in the Timiting fuel assesdbly for which
@more than 99.9% of the fue! rods in the core are expected to avoid boiling

transition considering the power distribution within the cors and all
uncertainties.

The Safety Limit MCPR {s determined using the Generel Electric Therma)
lysis Basis, GETAB®, which 1s & statistical mode! that combines a1l of the

uncertainties {n operating parametars and the procedures used to calculate

critical power. The probability of the occurrence of bofling transition {s

determined using the General Electric Critical Quality (X) Boiling Length (L),
GEXL correlation.

The bgses for the uncertainties in the core parameters are given in
NEDD-20340" gnd_the basis for the uncertainty in the GEXL correlation is given
in NEDO-10958-A%. The power distributisn s based on & typical 764 sssembly
core in which the rod pattern was arbitrarily chosen to produce & skewed power
distribution having the stest number of assesblies at the highest power

levels. The worst distribution during any fue)l cycle would not be as severe
as the distrib.tion used in the analysis.

& "GeneraT ETectric BWR Thurma' Analysis Beies (GETAB) Data, Correlation
and Design Application,” NEDO-10958-A.

b. Genera) Electric "Process Computer Performance Evaluation Accuracy”
NEDO-20340 and Admendment 1, NEDO-20340~1 dated June 1974 and
December 1974, respectively.

Ehseff # 2 “/Gj
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Insert #2

The Safety Limit MCPR 1s determined using the ANF Cnitical Powzr Methodology for boiling
water reactors (Reference 1) which is a statistical model that combines all of the uncertainties in operation
parameters and the procedures used to calculate critical power. The probability of the occurrence of
boiling transition is determined using the SPC-developed ANFB critical power correlation.

The bases for the uncertaintics in system-related parameters are presented in NEDO-20340,
Reference 2. The bases for the fuel-related uncertainties are found in Refercnces 1, 3-5 The uncertainties
used in the analyses are provided in the cycle-specific transicnt analysis parameters document.

1. Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling Water
Reactors/Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling Water
Reactors. Methodology for Analysis of Assembly Channel Bowing Effects/NRC Correspondence,
XN-NF-524 (P)(A) Revision 2 and Supplement | Revision 2, Supplement 2, Advanced Nuclear Fuels
Corporation, November 1990

2. Process Computer Performance Evaluation Accuracy, NEDO-20340 and Amendment 1, General
Electric Company, June 1974 and December 1974, respectively.

3. ANFB Cniical Power Correlation, ANF-1125 (P) (A) and Supplements 1 and 2. Advanced Nuclear
Fuels Corporation, April 1990

4 Advanced Nuclear Fuels Methodology for Boiling Water Reactors, XN-NF-80-19 (P)(A) Volume 1

Supplement 3, Supplement 3 Appendix F. and Supplement 4. Advanced Nuclear Fuels Corporation,
November 1990

5. Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for Design and
Analysis, XN-NF-80-19(P)(A) Volume 1 and Supplements | and 2, Exxon Nuclear Company,
March 1983



DESIGN FEATURES

ec€ b"fx Iﬂl.’"
§.3 REACTOR CORE / l‘/’/ 2= |
FUEL ASSEMBLIES
5.3 he reactor core shall contain 764 fuel assemblies. Each essemdly
onsists of & satrix of Yircalloy clad fuel rods with an inftial composition

of sligntly enriched uraniw dioxide, W,. Fuel assesd)ies shall be limites
to those fuel designs approved for use if BWR's.

$.3.2 The reactor core shall contain 185 crucifore shaped contro! rod assemp)ies.
The contro! material shall be boron cartide power (B,C) and/or hafnium metal.

‘:ho control rod assemdly shall have & nominal axial &osorver length of 143

nches.

§.4_ REACTOR COOLANT SYSTEM
DESIGN PRESSURE AND TEMPERATURE

$.4 1 The reactor coclant systes 1s designed and shall be maintained:

4. In accordance with the code requirements specified in Section 8.2
of the FSAR, with allowance for normal degracation pursuant to the
applicatle Surveillance Requirements,

. For & pressure of:

1. 1250 psig on the suction side of the recirculation pumps.

2. 1650 psig from the recirculation pump discharge to the outiet
sicde of the discharge shutoff valve.

3. 1500 psig from the discharge shutoff valve to the jet pumps.
For a temperature of S75°F.

-<
n

oL

z

4.2 The tota] water and steas volume of the reactor vesse) and recirculation
ystem is ~ 21,000 cubic feet at a nominal 1'". of 533°F,

$.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be Tocated as shown on Figure 5.1.1-1.

LA SALLE - UNIT 1 - 54 Asendsent No. 70



Dasign Features
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4.2. :
- %Y
The reactor shall contaim fus)] assemblies. Each assemdly

shall consist of a matrix of Imlh{ 1 rods with
an initial compesition of matural or slightly enriched wranium
dioxide (UD,) as fuel materialg 24 Liwited

. tions & y-or stainless stes] filler rods
for fuel rods, {n accordance with approved l1ications of fuel
rod configurations, may Se used.\ Fua) assemblies shall be 1imited
to those fuel designs that have © analyzed with applicable MRC
staff approved c.des and mathods shown by tasts or amalyses to
comply with all uht{.rip basas.\ A limited number of lead
test assemblies that sot completdd representative testing may

be placed 1 Tiwiting core ons. 7 —
. g “ s he 4o s Az PR SO
' bator rods or wefer bares.
4.2.2 LTI KOG Assent
1 rod
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ry . are designed’and shall be
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/ b, Ky $0. vith unborsted water, which
incl uncartaintiss as described s
/ [Sectfon 9.! of the H

,", , '// //
" / / /
Jmtinwl)

BWR/6 STS 401 1, 04/07/85




 ADMINTSTRAT

Semignnua) Radioactive EFfiyent Release Report (Continued)

Any changes to the OFFSITE DOSE CALCULATION MANUAL shall be suberitted

el e ey g Mert witie 0 o i o
ange(s) was ve. on, 2 rep

em"g.f the radicactive waste trestment systems ghall be swbmitted

with the Month) rating Report for the period in which the
evaluation was ’J.?f‘m 26 accepted by Onsite Review and
Investigative Functionm.

6. Lore Oerating Limits Report

a. Core ting Tiwits shall be estab)ished documented in the
CORE OPERATIN: LIMITS REPORT before sach reload cycle or any
remaining part of 2 reload cycle for the following:

(1) The Avercge Planar Linear Hest Generation Rate (APLHER) for
Technical Specification 3.

(2) The winimm Critical/Power Katio ‘%W
;1?3 endent i‘ﬂ "l1 Technical ipwmntua

The Linear Heat Generation Rate LHGR) for Technical
@ Specification 3.2.4. ‘ ( ) .

4) The Rod Block Monitor Upscale Instrumentation Setpoists for
) Technical Specification Table 3.3.6-2. .

. The analytical methods used to determine the core operati
Timits 11 be those previously reviewed and wpmx.by

% NRC, s
Sl B\ e o 2 PO
*g Unit 1, the topical reports are:

- NEDE-24011-P-A, *General Electric Standard Application for
¢/ Reactor Fuel,* (latest ipproved ririgion), )

Commonwealth Edison Topical Iafon R"ER-0085, “"Benctmark of
2‘,2,7 BWR Muclear Design +" (latest approved revisioa).

(3 Com.mwea'th Edison Topica® Report NFSR-008S, Tement
(20) *Benchmark of BWR Muclear Design Methods - Quad Cities
" Gamma Scan Comparisons,® (latest approved revision).

f{4)" Commonwealth Edison Topical Repo~ NFSR-008S, Supp‘l—t‘ >
(21) “Benchmark of BWR Muc)exr Desigr “athods - Neutromic -z
Licensing Analyses,® (arest approved revision),

) (onmen ”1 Ed’:‘ Vepica/ [C eryt ”FSM&
(”) ";“([.‘:} o f O!;va/ /(A’OJ’UI.; Buwl WMuc/ecr

. oo W
le;\'l{;l‘oi’tO, f:;:f ements [dnd 2, December |91],

25 hmenduert .
Morch 1992, and May (192, refpe(five/y; seém
letter dated March 22 1993,
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Insert #9

ANFB Critical Power Correlation, ANF-1125(P)(A) and Supplements | and 2, Advanced Nuclear
Fuels Corporation. April 1990

Letter, Ashok C. Thadani (NRC) to R. A. Copeland (SPC), “Acceptance for Referencing of
ULTRAFLOW™ Spacer on 9x9-1X/X BWR Fuel Design,”
July 28, 1993

Advanced Nuclear Fuels Corporation Cnitical Power Methodology for Boiling Water
Reactors/Advanced Nuclear Fuels Corporation Critical Power Methodology for Be:ling Water
Reactors: Methodology for Analysis of Assembly Channel Bowing Effects’NRC Correspondance,
XN-NF-524(P)(A) Revision 2 and Supplement 1 Revision 2, Supplement 2, Advanced Nuclear Fuels
Corporation, November 1990.

COTRANSA 2. A Computer Program for Boiling Water Reactor Transient Analysis. ANF-

913(P)A). Volume 1, Revision | and Volume 1 Supplements 2, 3, and 4, Advanced Nuclear Fuels
Corporation, August 1990.

HUXY: A Generalized Multirod Heatup Code with 10 CFR 50, Appendix K Heatup Option, ANF-
CC-33(P)A) Supplement |1 Revision |; and Supplement 2, Advanced Nuclear Fuel Corporation,
August 1986 and January 1991, respectively

Advanced Nuclear Fuel Methodology for Boiling Water Reactors,

XN-NF-80-19(P)(A), Volume 1, Suppiement 3, Supplement 3 Appendix F, and Supplement 4,
Advanced Nuclear Fuels Corporation, November 19%0

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

Exxon Nuclear Methodology for Boiling Water Reactors THERMEX: Thermal Limits Methodology
Summary Description, .IN-NF-80-19(P)(A), Volume 3, Revision 2, Exxon Nuclear Company,
January 1987

Generic Mechanical Design for Exxon Nuclear Jet Pump BWR Reload Fuel,
XN-NF-85-67(P)(A) Revision |, Exxon Nuclear Company, September 1986,

Advanced Nuclear Fuels Corporation Generic Mechanical Design for Advanced Nuclear Fuels
Corporation 9x9-1X and 9x9-9X BWR Reload Fuel,
ANF-89-014(P)(A), Revision 1 and Supplements | and 2, October 1991.

Volume 1 - STAIF - A Computer Program for BWR Stability Analysis in the Frequency Domain,
Volume 2 - STAIF - A Computer Program for BWR Stability Analysis in the Frequency Domain,
Code Qualification Report, EMF-CC-074(P)(A), Siemens Power Corporation, July 1994




12.

13

14

15

16

17.

Insent #9 (continued)

RODEX2 Fuel Rod Thermal-Mechanical Response Evaluation Model,
XN-NF-81-58(PXA), Revision 2 Supplemenis | and 2, Exxon Nuclear Company, March 1984

XCOBRA-T A Computer Code for BWR Transient Thermal-Hydraulic Core Analysis, XN-NF-84-
105(P)A). Volume 1 and Volume | Supplements | and 2, Volume | Supplement 4, Advanced
Nuclear Fuels Corporation, February 1987 and June 1988, respectively.

Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors EXEM BWR
Evaluation Model, ANF-91-048(P)(A). Advanced Nuclear Fuels Corporation, January 1993

Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for Design and
Analysis, XN-NF-80-19(P)(A) Volume | and Supplements | and 2, Exxon Nuclear Company,
Richland, WA 99352, March 1983

Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors,
XN-NF-79-71(PXA), Revision 2 Supplements 1, 2, and 3, Exxon Nuclcar Company, March 1986

Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-89-98(P)2.), Revision 1 and
Revision | Supplement 1, Advanced Nuclear Fuels Corporation, May 1995




3/4.1.3 CONTROL BODS (Camtinued) '

In addition, the avtosstic (D charging water beadsr Yow pressure scraa
(see Table 2.2.1-1) initiates wen before any sccumy)ator loses 1ts full capa-
bility to insert the comtrp] rod. With this added dutomatic scram faaturs,
the survafllance of each individusl accumu13tor check valve is no longer
uc:snry to demonstrate adeguate stored eneryy iz avaflable for morm) sKra
action. ‘

Control rod couplt {otegrity 13 ired to ensure 1{ance with the
analysis of the rod drc:'wdm% th"gu. Tha vel position feature
provides the only positive Weans of deterwining that § pog is mlrl{ coupl ad
. and thersfore this check sust be performed prior ¢ achieving eritica

lmng CORE ALTERATIONS that csuld have affected the control rod drive
coupling intagrity. Thmmmd\uis%r-duamhﬂn
initial demonstration,

lnomrumm&uﬂnmtrnlmw&-umhfonaudd
therefore that other PArameters are within their lmn_, the control rod

pesition indication systew sust be QPERABLE.

, The control rod housi Sippart rastricts the outward movement of &
enatrolMulmthnlmtmhtumwamiuhﬂm.'lh
dmount of rod resctivity which couls be added by this gg1j mount of rod
::thdn::;is 1:::"&’::11 um!]mbdrml 1l%'.-utndd
any ® ® primary coolard system. fupport 15 not required
:hcr: is m'pm:unumuam to <J ve
°uu’.

The required sur"nﬂ‘lnu intervals ;! adeguate tp determine that
mdsmormuwmufnmuumminwuth
Components, :

%memm“
Control rod withdrawal and fnsertion sequencas ire established to assure

that the maximm insequence individm) control rod or control rod sagments
which are withdrawn atmti-IquMI mhmldmumm

%

.

RiM provide automatic swpervision to assure that out-of-sequence rods

The
will not be withdrawn or insertsd, (/’14)

. of the rod drop uccident 15 presested fn Section 15,473 of
the FEAR ﬁ’g:'udmmzd of the amlysis are mw'z} ;” e
ulear helleddogy fur Biiky wat baschrs - Koudrmic oty o™
Design ol Analysis,® Voluge| and Supplemets [ and 3 March |783
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POWER _DISTRIBVTION SYSTEMS

% smi:;utin assures that the LINEAR HEAT GENERATION RATE (USR) in
\ 0

any rod is lass thas the desig ; gngration even i :

densif{ postul ated s 8C th
) niad 1n _ectipf ’ o.
e 1 gatis b ‘
pttoe and 20p and ess an dne
" excyeds des Lgf r ik
e—-‘ﬁ"f"’*
References:

e

1. General Electric Company Analytical Modal for Loss-of-Coolant
1 Analysis in Accordance with 10 CFR 50, Appendixz K, NEDC-20566A,
September 1986,

2. “Qualification of the One-Dimensional Core Transient Model for
Boiling Water Resctors,” General Electric Licensing Topical
Report NEDO 24154 Yolis. I and I and MEDE-241 ol. IIl as s
plemented by letter dated September §, 1580, from R. H. Buchholz
(GE) to P. S. Chack (NRC). '

3. *"LaSalle County Station Units 1 and 2 SAFER/GESTR-LOCA Loss-of-

Coolant Accident Analysis,® General Electric Company Report
NEDC-32258P, October 1993.

&. “General Electric Standard Applieitﬂn for Reactor Fuel,*
WEDE-24011-P-A (Tatest approved revisiom).

5. *Extended Operating Domain and Equipment Out-of-Serviceifor LaSalle
County Nuclear Station Units 1 and 2,° NEDC-31435, Wovember 1987.

“ARTS Improvement Program Analysis for LaSalle County Units | and 2,°
General Electric Company Report MEDC-31531P, December 1993.

[Iasrr?‘—# 7 4@

“he et lects of fie/ demsifreato. are discusses/
r. the Gemeral Efectric Stoaderd Agolica Fie s

ﬁf [oac/br Fue/ [(;’—55741)/ NEJE- 2904 ~P~4.
The CESTAR d:scwses He melhods used 7o
Ensure Lﬁéﬁ [EMmains [eA- f;{c /"‘:'f" /5.;7‘.
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The Linear Heat Generation Rate (LHGR) is a measure of the heat
generation rate per unit length of a fuel rod in a fuel assembly at any
axial location. LHGR limits are specified to ensure that fuel integrity
limits are not exceeded during normal operation or anticipated
operational occurrences (AOOs). Operation above the LHGR limit
followed by the occurrence of an AOQ could potentially result in fue!
damage and subs2quent release of radicactive material. Sustained
operation in excess of the LHGR limit could also resuit in exceeding
the fuel design limits. The failure mechanism prevented by the
LHGR limit that could cause fuel damage during AOOs is rupture of
the fuel rod cladding caused by strain from the expansion of the fue!
pellet. One percent plastic strain of the fuel cladding has been
defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur. Fuel
design evaluations are performed to demonstrate that the
mechanical design limits are not exceeded during continuous
operation with LHGRs up to the limit defined in the CORE
OPERATING LIMITS REPORT. The analysis also includes
allowances for short term transient operation above the LHGR limit.

At reduced power and flow conditions, the LHGR limit may need to
be reduced to ensure adherence to the fuel mechanical design bases
during limiting transients. At reduced power and flow conditions,
the LHGR limit is reduced (multiplied) using the smalier of either the
flow-dependent LHGR factor (LHGRFAC,) or the power-dependent
LHGR factor (LHGRFAC,) corresponding to the exizting core flow
and power. The LHGRFAC, multipliers are used to protect the core
during slow flow runout transients. The LHGRFAC, multipliers are
used to protect the core during plant transients other than core flow
transients. The applicable LHGRFAC, and LHGRFAC, multipliers are
specified in the CORE OPERATING LIMITS REPORT.



Inscrt #7

Advanced Wuclear Fuels Corporation Methodology for Boiling Water Reactors EXEM BWR ECCS
Evaluation Model, ANF-91-048(P)(A), Advanced Nuclear Fuels Corporation, January 1993

Exxon Nuclear Methodology for Boiling Water Reactors, Neutronic Methods for Design and
Analysis, XN-NF-80-19 (P)(A), Volume | and Supplements 1 and 2, Exxon Nuclear Company,
March 1983

Exxon Nuclear Methodology for Boiling Water Reactors, THERMEX: Thermal Limits Methodology
Summary Description, XN-NF-80-19 (P)(A), Volume 3 Revision 2, Exxon Nuclear Company,
January 1987,

Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors, XN-NF-79-7|(PXA)
Revision 2 Supplements 1, 2, and 3, Exxon Nuclear Company, March 1986

COTRANSA2: A Computer Program for Boiling Water Reactor Transient Analyses, ANF-913(P)A)
Volume ! Revision 1 and Volume | Supplements 2, 3, and 4, Advanced Nuclear Fuels Corporation,
August 1990

XCOBRA-T: A Computer Code for BWR Transient Thermal-Hydraulic Core Analysis, XN-NF-84-
105(P)A) Volume | and Volume | Supplements | and 2, Exxon Nuclear Company, February 1987,

Generic Mechanical Design Cniteria for BWR Fuel Designs, ANF-89-98(P)(A) Revision 1, and
Revision | Supplement |, Advanced Nuclear Fuels Corporation, May 1995

LaSalle County Station Units | and 2 SAFER/GESTR - LOCA Loss-of-Coolant Accident Analysis,
NEDC-32258P, General Electric Company, October 1993

ARTS Improvement Program analysis for LaSalle County Station Units | and 2, NEDC-31531P,
General Electric Company, December 1993



SAFETY LIMITS

/

BASES

;.1.2 THERMAL POWER High pressure and High Flow

The fuel cladding integrity safety Limit is set such that no fue) damage
i{s calculated %0 occur if the 1imit is not viclated. Since the parametars
which result in fue) damage are not directly observabla guring reactor gperation,
the thermal and hydraulic conditions resulting in a departure from nucleats
boiling have besn used to sark the beginning of the region where fus) dama

could occur. Altrough it is recognized that & departurs fros nucleats boiling
would not necessar’ly result in damage to BWR fuel rods, the critical power at
which boiling transition 18 calculated to occur has been adopted as 8 convenient
1imit. However, the gncertainties in sonitoring the core operating state and

in the procedurss ued to calculate the critical power resylt in an uncertainty
{n the value of the critical power. Thersfore, the fuel cladding integrity
Safety Limit 18 defined as the CPR in the limiting fuel assembly for which

sore g% of the fuel rods in the coie ar? expected to avoid boiling
transition considaring the power distribution within the core and all
uncertainties.

—————

e Satety Linit MCPR 15 deterained g the General Electric Therad}
Analysis Basis, GETAR", which is a statistica mpode] that cosbines all of the
uncertainties in operating paraseters and the procedures used to calculate
critical power. The probability of the occurrence of boiling transition is
determined using the General Electric Critica) Quality (x) Boiling Length (L),
GEXL correlation.

In5er1" ¥ 7 ‘era}

:. Theneral Electric EWR Thermal Analysis Bases (GETAB) Data, Correlation
and Design Applicnt1on.' NEDO-10958-A.

LASALLE = UNIT 2 B 2-2 Apendaent NO. L)




Insert #2

The Safety Limit MCPR is determined using the ANF Critical Power Methodology for boiling
water reactors (Reference 1) which is a statistical model that combines all of the uncertainties in operation
parameters and the procedures used to calculate critical power. The probability of the occurrence of
boiling transition is determined using the SPC-developed ANFB critical power correlation.

The bases for the uncertainties in system-related parameters are presented in NEDO-20340,
Reference 2. The bases for the fuel-related uncertainties are found in References 1, 3<6. The uncertainties
used in the analyses are provided in the cycle-specific transient analysis parameters document.

1. Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling Water
Reaciors/Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling Water
Reactors: Methodology for Analysis of Assembly Channel Bowing Effects/NRC Correspondence,
XN-NF-524 (P)(A) Revision 2 and Supplement 1 Revision 2, Supplement 2, Advanced Nuclear Fuels
Corporation, November 1990

2. Process Computer Performance Evaluation Accuracy, NEDO-20340 and Amendment 1, General
Electric Company, June 1974 and December 1974, respectively

3. ANFB Critical Power Correlation. ANF-1125 (P) (A) and Supplements 1 and 2, Advanced Nuclear
Fuels Corporation, April 1990

4. Advanced Nuclear Fuels Methodology for Boiling Water Reactors, XN-NF-80-19 (P)A) Volume 1|

Supplement 3, Supplement 3 Appendix F, and Supplement 4, Advanced Nuclear Fuels Corporation,
November 1990

5. Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for Design and

Analysis, XN-NF-80-19(P)(A) Volume 1 and Supplements | and 2, Exxon Nuclear Company,
March 1983

6. “Application of the ANFB Cnitical Power Correlation to Coresident GE Fuel for LaSalle Unit 2 Cycle
8" EMF-96-021 (P), Revision |, Stemens Power Corporation, February 1996, NRC SER letter dated
September 26, 1996



DESIGN FEATURES

5.3 REACTOR CORE Roplece o7 7¢
FUEL ASSEMBLIES o Jaser 7 F
“5.3.1 /The reactor core shall contain 764 fuel assemblies. Each u:uu

sists of & matrix of Zircalloy clad fuel rods with an fnitial composition
of sligntly enriched uranius dioxide, (0g. Fue! assemblies shall be limite
those fuel designs approved for use in BwWR's,

CONTROL ROD ASSEMBLIES
5.3.2 The reactor core shall contain 185 cruicform shaped control rod
assemdlfes. The control smaterial shall De boron carbide powder (I1C) and/er

hafnium metal. The control rod assemdly shall have & nominal axis! absorter
length of 143 inches.

§.4_ REACTOR COOLANT SYST
DESIGN PRESSURE AND TEMPERATURE

$.4.1 The reactor coolant systes is designed and shal) be saintained:
&. In accordance with the code requirements specified in Soction 5.2
of the FSAR, with allowance for normal degradatior pursuant to the
applicadle Surveillance Requiresents,

b. For ¢ pressure of:

1. 1250 psig on the suction side of the recirculation pumps.

2. 1650 psig froe the recirculation pump discharge to the outlet
side of the discharge shutoff valve.

3. 1500 psig from the discharge shutoff valve to the jet pumps.
¢. For a tesperature of S75°F,

VOLUME

5.4.2 Th> tota: watar and steas volume of the reactor vetse! and recirculation
system is ~ 21,000 cubic feet &t a nosina) T“. of S33°F.

$.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The metecrological tower shall be located as shown on Figure 5.1.1-1.

LA SALLE - UNIT 2 54 Asendment No.54



Design Features

4.0
TURLS @

4.0 DESIG
$1 Cation [TextAtcation of s SCation)
b it i \
6.2.1 Asseeb]ins %Yy

The reactor shal) mu«a fus)] assemblies. Each assembdly
shill consist of o matrix of lru"o{ 1 rods wm
an initial composition eof matural or slightly enriched uranius
¢1exido nn,) u fue! materialg - Limited

y-or stainless stee! filler rods
or 1 nd; h accordance with approved 1cations of fuel
rod mﬂ um. say de used.\ Fusl ass fes shall be Viwited
to those fuel designs that have b analyzed with applicable MRC
staff approved codes and methods amy showa by tasts or asalyses teo
comply with all sa dasign bases. A liwited numbar of lead
test assemblies that have mot comp! rwmmtin testing may

be placed 1n sonlimiting core nﬂm.
T‘l /t./,‘.r z y
ML T e | b‘ . ‘ br & -y

4.3.1

4.2.2 —
The .erucifore
8sspmd 2 1 be arbido. nfn
1] as |
”~ -
1/ )
4.3 Fuel Stora ] 2

4.3.1.1 The fuel storage
saintained with:

a. Fue) assemblies .3! in
normal 1t1m]
[average U-235 emrichment of }4.5) ueim 1

b. €095 if fully N watar, which
included an allowance encartaintias’ as Mbd is

{goatinued)

601 - 1, 04/07/%5




on Rate (APLHGR) for

[Power Ratic (MCPR) fimeteding 20—
. ent ulm. and power and

pendent llit.srfor Technical Specification

(1) The Average Planar Linear Hest Gen
Technical Specification 1.

(3) The Linear Keat Generation Rate (LHGR) for Technica) .
Spacification 3.2.4.

4) The Rod Block Monitor Upscale Instrumentation Setpoints for
) Technical Specification Table 3.3.6-2.

. The analytical methods used to deterwine the core u.nttngh
Timits 1] be those previcusly reviewed and approved by the

]
For 11e County Statioen
Unit 2, the topical reports are:
%’ t-mn—;-u. *General Electric M;'d Application for
42

NED
Reactor Fuel,® (latest spproved revision). .

Commonwealth Edison Topical hrrt NFSR-0085, *Benchmark of
(/) BWR Nuclear Design M +" (latest approved revision).

43 Commonwealth Ediuﬁ Topical Report WFSR-008S, lement 1,
/20 ‘Benchmark of BWR Muclear Design Methols - Quad Cities
Gamma Scan Comparisons,® (Vatast approved revision).

A4y Commonwealth Edison Topical Report WFSR-008S, Supplement 2,
(2;) Benchmark of BWR Nuclear Design Methods - Meutronic
Licensing Analyses,® (latest approved rwision\.

core operating Timits shall be determined s» that all
Ticable 1imits {-.2.. fuel thermal-mcchani . limits, core

1-hydraulic 11 » ECCS Limits, nuclear 1imits such as
shutdown margin, and transient and accident analysis limits) of
the safety analysis are met.

d. The CORE OPERATING LIMITS REPORT, including any wid-cycle
revisions or supplements » shall be provided
issuance, for each relcad cycle, to the U.S. Muclear latory
Commission Document Comtrol Desk with copies to the Regional
Administrater anc Resident Inspector.

E. Deleted.

(’3) (tnmonvenl?d Edison 7-0/7“/ wa NFs#-o05)
Benchoark o £ CASIO/PICROBORN BUR Mictear

ﬂe;‘,};‘ ﬁéf/o/: : ;

r (99
27 pplements |and 2, Decemsel "
Revision O "0 d May 1997, respez-hve/y/m
parch 19972, 2 lefder dated Maich 23, ’
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Insert #9

ANFB Cnitical Power Correlation, ANF-1125(P)(A) and Supplements | on¢ 2, Advanced Nuclear
Fuels Corporation, April 1990

Letter, Ashok C. Thadani (NRC) to R. A. Copeland (SPC). “Acceptance for Refeiencing of
ULTRAFLOW™ Spacer on 9x9-1X/X BWR Fuel Design.”
July 28, 1993

Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling Water
Reactors/Advanced Nuclear Fuels Corporation Critical Power Methodology for Botling Water
Reactors: Methodology for Analysis of Assembly Channel Bowing Effects/NRC Correspondance,
XN-NF-524(P)(A) Revision 2 and Supplement 1 Revision 2, Supplement 2, Advanced Nuclear Fuels
Corporation, November 1990

COTRANSA 2. A Computer Program for Boiling Water Reactor Transient Analysis, ANF-
913(P)XA), Volume 1, Revision | and Volume | Supplements 2, 3, and 4, Advanced Nuclear Fuels
Corporation, August 1990,

HUXY A Generalized Multirod Heatup Code with 10 CFR 50, Appendix K Heatup Option, ANF-

CC-33(P)(A) Supplement | Revision 1, and Supplement 2. Advanced Nuclear Fuel Corporation,
August 1986 and January 1991, respectively

Advanced Nuclear Fuel Methodology for Boiling Water Reactors,

XN-NF-80-19(P)(A). Volume |, Supplement 3, Supplement 3 Appendix F, and Supplement 4,
Advanced Nuclear Fuels Corporation, November 1990

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

Exxon Nuclear Methodology for Boiling Water Reactors THERMEX: Thermal Limits Methodology
Summary Description, XN-NF-80-19(P)(A), Volume 3, Revision 2, Exxon Nuclear Company,
January 1987

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

Advanced Nuclear Fuels Corporation Genenc Mechanical Design for Advanced Nuclear Fuels
Corporation 9x9-1X and 9x9-9X BWR Reload Fuel,
ANF-89-014(P)(A), Revision 1 and Supplements 1 and 2, October 1991

Volume 1 - STAIF - A Computer Program for BWR Stability Analysis in the Frequency Domain,
Volume 2 - STAIF - A Computer Program for BWR Stability Analysis in the Frequency Domain,
Code Qualification Report, EMF-CC-074(P)(A), Siemens Power Corporation, July 1994,
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16.

17.

Insert #9 (continued)

RODEX2 Fuel Rod Thermal-Mechanical Response Evaluation Model,
XN-NF-81-58(P)A), Revision 2 Supplements | and 2, Exxon Nuclear Company, March 1984,

XCOBRA-T: A Computer Code for BWR Transient Thermal-Hydraulic Core Analysis, XN-NF-84.
105(P)A), Volume 1 and Volume | Supplements | and 2. Volume | Supplement 4, Advanced
Nuclear Fuels Corporation, February 1987 and June 1988, respectively.

Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors EXEM BWR
Evaluation Model, ANF-91-048(P)(A), Advanced Nuclear Fuels Corporation, January 1993

Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for Design and
Analysis, XN-NF-80-19(P)(A) Volume 1 and Supplements | and 2, Exxon Nuclear Company,
Richland, WA 99352, March 1983

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

Generic Mechanical Design Criteria for BWR Fuel Dest 2ns, ANF-89-98(P)(A), Revision | and
Revision | Supplement |, Advanced Nuclear Fuels Corporation, May 1995
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3/6.1.3 CONTROL RODS (Comtinued) |

In addition, the sutomatic CRD charging water headsr Yow prassure SCTER
(ses Table 2.2.1-1) fmitiatas well befors sny accusulstor loses its full capa-
bility to insert the control rod. With this added sutomatic scram featurs,
the surveillancs of each individual accumlator check valve is mo longer
ncc:sury to demonstrats adequats stored smergy is available for mormal scrae
action.

Control rod coupling inmtegrity is red to ensure 1iance with the
Analysis of the rod drop accident in the The overtravel positiom feature
provides the only positive means of deterwining that a rod 1s prcnrl{ coupled
and therefore this check sust be performed prior to achisving criticality after
completing CORE ALTERATIONS that could bave affectsd the control rod drive
coupling integrity. The subsequent check 1s performed as & backup to ths

initia) demonstration.

lncrdcrummmtthmtnlrdnmmmhfoﬂmdad
therefors that other parsmsters a™s withis their 1imits, the control red
position indication systes must be OPERABLE.

The control rod housing
contro] rod to less than 3.88 inches
amount of rod reactivity which cou
withdrawal 1s less than a normal withdrawal incresent and 7111 not cootribute

to any damage to the primary coolant systsm. The support
't;hlr: is uogpmsmtou:tuldr‘lﬁufmb
ousing. ‘

The required surveillance intarvals are adequsts to deterwine that the
rods are OPERABLE and mot so frequent as to the
components.

4.1.4

Control rod withdrawal and insertioe sequencas are estabTished to assure
 that the saximm insequencs individual coatrel rod er control rod segments

which are withdrawn at sny time during the fwel cycle could not
"to result in a peak fuel enthalpy greatsr than 280 cal/gn tn The event

of
control rod drop accident. he specifisd ssquences are characterized by
howgeneous, scattered patterns of contrel rod witidrasal. When THERMAL POWCR

is greater than 105 TED
which, if dropped at the design
780 cal/gm.

eak enthalpy of caal/
THERAAL {3 less than or equal to 105 of RATED THERMAL POVER provides
de

ve
k
g
g
!
Y
g

E

The RWM provide autcmatic supervision to assure that out-of-sequence rods

will not be withdrawn or insertad. (PI/])
" The snalysis of the rod drop accidest s presentsd in Section 15.4 of '
momm{a-udmiwutf&Omlm:mmwuh‘va-

: | XN+ NE =§0-19, "Exxon
Maclesr A ]}/v Af 5:‘/7.7 b ’“‘M o Ngutronte /’/‘/J
for Desiya as 4.05%'37 Volume | ard .ﬁyy)z@&-f; [and 3, March 1983

| Pl CIERTIRY | Armend=ent No T4 ‘



The specification assures that the LINEAR MEAT GENERATION RATE (LHGR) inm

any rod 13 less than the design linear heat generatin fuel pellet
dens { D d..,Ahe powr Spike penpify specified ¥5 T on
! entpd”in fon4.2.1 &% the RF topical rep EDM<1 0738
$s s Vipdarly asiy vartdtion {x axial faps
om _afid top ahd s i a 95% confidafice that no mére
od 4xceeds the deptgn LINEAR HEAT GENERATION K dupto powsr
e |

Lasert -ﬁ:i( 4&@

. General Electric Company Analytical Mode! for Loss-of-Coolant
Analysis in Accordance with 10 CFR 50, Appendix K, NEDO-20566A,
September 1986.

2. “Qualification of the One-Dimensional Core Transient Model for
Beiling Water Reactors,” General Electric Co. Uconsing Topical
Report NEDO 24154 Vols. 1 and Il and NEDE-24154 Vol. IIl as sup-
plemented by letter dated September §, 1980, from R. H. Buchholz
(GE) to P. S. Check (NRC).

3. “LaSalle County Station Units 1 and 2 SAFER/GESTR - LOCA Loss-of-

Coolant Accident Analysis,® General Electric Co. Report NEDC-32258P,
October 1993. \

4. “General Electric Standard Application for Reactor Fuel,®
NEDE-24011-P-A (latest approved revision).

5. “Extended Operating Domain and Equipment Out-of-Service for LaSalle
County Nuclear Station Units 1 and 2,° NEDC-31455, November 1987,

*ARTS Improvement Program Analysis for LaSalle County Station
Units 1 and 2," General Electric Co. Report NEDC-31531P,
December 1993. '

A #r of twe/ Jenss Frearon arg dIsCasses’ 7a
:7(: 2@.:‘; Electric Sthadcd 4//[‘(:743-. Yor Ceacrdr
Fue! (GE STAR), NEDE =301 ~FA. The EESTIR disewsse,
& AO/M Uﬁ"/?‘v enswe LHER remaias /e/o- e

\ Je‘,’z;, /:M;*v
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SPC Fuel

The Linear Heat Generation Rate (LHGR) is a measure of the heat
generation rate per unit length of a fuel rod in a fuel assembly at any
axial location. LHGR limits are specified to ensure that fuel integrity
limits are not exceeded during normal operation or anticipated
operational occurrences (AOOs). Operation above the LHGR limit
followed by the occurrence of an AQOO could potentially result in fuel
damage and subsequent release of radioactive material. Sustained
operation in excess of the LHGR limit could also result in exceeding
the fue! design limits. The fallure mechanism prevented by the
LHGR limit that could cause fuel damage during AOOs is rupture of
the fuel rod cladding caused by strain from the expansion of the fuel
peliet. One percent plastic strain of the fuel cladding has been
defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur. Fuel
design evaluations are performed to demonstrate that the
mechanical design limits are not exceeded during continuous
operation with LHGRs up to the limit dsfined in the CORE
OPERATING LIMITS REPORT. The analysis also includes
allowances for short term transient operation above the LHGR limit.

At reduced power and flow conditions, the LHGR limit may need to
be reduced to ensure adherence to the fuel mechanical design bases
during limiting transients. At reduced power and flow conditions,
the LHGR limit is reduced (multiplied) using the smaller of either the
flow-dependent LHGR factor (LHGRFAC,) or the power-dependent
LHGR factor (LHGRFAC,) corresponding to the existing core flow
and power. The LHGRFAC, multipliers are used to protect the core
during slow flow runout transients. The LHGRFAC, multipliers are
used to protect the core during plant transients other than core flow
transients. The applicable LHGRFAC, and LHGRFAC, multipliers are
specified in the CORE OPERATING LIMITS REPORT.



Insent #7

Advanced Nuclear Fuels Corporation Methiodology for Boiling Water Reactors EXEM BWR ECCS
Evaluation Model, ANF-91-048(P)(A), Advanced Nuclear Fuels Corporation, January 1993

Exxon Nuclear Methodology for Boiling Water Reactors, Neutronic Methods for Design and

Analysis, XN-NF-80-19 (P)(A). Volume 1 and Supplements 1 and 2, Exxon Nuclear Company,
March 1983

Exxon Nuclear Methodology for Boiling Water Reactors, THERMEX Thermal Limits Methodology
Summary Description, XN-NF-80-19 (P)(A), Volume 3 Revision 2, Exxon Nuclear Company,
January 1987

Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors, XN-NF-79-71(PXA)
Revision 2 Supplements 1, 2, and 3, Exxon Nuclear Company, March 1986

COTRANSA2: A Computer Program for Boiling Water Reactor Transient Analyses, ANF-913(P)(A)

Volume | Revision 1 and Volume 1 Supplements 2, 3, and 4, Advanced Nuclear Fuels Corporation,
August 1990.

XCOBRA-T. A Computer Code for BWR Transient Thermal-Hydraulic Core Analysis, XN-NF-84.
105(P)(A) Volume 1 and Volume | Supplements 1 and 2. Exxon Nuclear Company, February 1987,

Genenc Mechanical Design Critenia for BWR Fuel Designs, ANF-89-98(P)(A) Revision 1, and
Revision | Suppiement 1, Advanced Nuclear Fuels Corporation, May 1995

LaSalle County Station Units 1 and 2 SAFER/GESTR - LOCA Loss-of-Coolant Accident Analysis,
NEDC-32258P, General Electric Company, October 1993

ARTS Improvement Program analysis for LaSalle County Station Units 1 and 2, NEDC-31531P,
General Electric Company, December 1993



