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PTHER _DISTRIBUTION SYSTEMS
BASES
3/4.2.2 DELETED

3/4.2.3 MINIMUM CRITICAL POWER RATIO

The required operating limit MCPRs at steady state operating conditions as
specified in Specification 3.2.3 are derived from the established fuel cladding
integrity Safety Limit MCPR, and an analysis of abnormal operational
transients. For any abnormal operating transient analysis evaluation with the
initial condition of the reactor being at the steady-state operating limit, it
is requirec that the resulting MCPR does not decrease below the Safety Limit

MCPR at any time during the transient assuming instrument trip setting given in
Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operationa? transient, the most limiting
transients have been analyzed to determine which result in the largest reduc-
tion in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss
of flow, increase in pressure and power, positive reactivity insertion, and
coolant temperature decrease. The Timiting transient yields the largest delta
MCPR. When addez to the Safety Limit MCPR, the required minimum operating
Timit MCPR of Specification 3.2.3 is obtained and presented in the CORE
OPERATING LIMITS REPORT.

Analyses have been performed to determine the effects on CRITICAL POWER
RATIO (CPR) during a t ing that certain nt is out

servi A detailed description o analyses s provided in Reference 5.
e analyses performed assumed a single failure only and established the
licensing bases to allow continuous plant operation with the analyzed equipment
out of service. The following single equipment failures are included as part
of the transient analyses input assumptions:

1) main turbine bypass system out of service,
2) recirculation pump trip system out of service,
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PARAGRAPH A

References to current equipment out-of-service analyses, as well as descriptions of
those equipment out-of-service options which require an adjustment to the operating limit
MCPR, are provided in the CORE OPERATING LIMITS REPORT.



POWER DISTRIBUTION SYSTEMS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)
i) safety/relief valve (S/RV) out of service, and

4) feedwater heater out of service (corresponding to a 100 degree F
reduction in feedwater temperature).

For the main turbine bypass and recirculation pump trip systems, specific
cycle-independent MINIMUM CRITICAL POWER RATIO (MCPR) Limiting Condition for
Operation (LCO) values are established to allow continuous plant operation with
these systems out of service. A bounding end-of-cycle exposure condition was
used to develop nuclear input to the transient analysis model. The bounding
exposure condition assumes a more top-peaked axial power distribution than the
nominal power shape, thus yielding a bounding scram response with reasonable
conservatisms for the MCPR LCO values in future cycles. The MCPR LCO values /

shown in the CORE OPERATING LIMITS REPORT for the main turbine bypass and

recirculation pump trip systems out of service are valid provided that these
Timits bound the cycle specific results.

The analysis for main turbine bypass and recirculation pump trip systems

inoperable allows operation with either system inoperable, but not both at the
same time.

For operation with the feedwater heater out of service, a cycle specific
analysis will be performed. With reduced feedwater temperature, the Load Reject
Without Bypass event will be less severe because of the reduced core steaming
rate and lower initial void fraction. Consequently, no further analysis is
needed for that event. However, the feedwater controller failure event becomes
more severe with a feedwater heater out of service and could become the limiting
transient for a specific cycle. Consequently, the cycle specific analysis for
the feedwater controller failure event will be performed with a 100 degree F
feedwater temperature reduction. The calculated change in CPR for that event
will then be used in determing the cycle specific MCPR LCO value.

In the case of a single S/RV out of service, transient analysis results
showed that there is no impact on the calculated MCPR LCO valuve. The chan?e
in CPR for this operating condition will be bounded by reload licensing calcu-
lations, and no further analyses are required. The analysis for a single S/RV
out of service is valid in conjunction with dual and single recirculation loop
operation.

The evaluation of a given transient begins with the system initial parameters
shown in FSAR Table 15.0-1 that are input to a GE-core dynamic behavior transient
computer program. The codes used to evaluate events are described in
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The specification assures that the LINEAR HEAT GENERATION RATC (LHGR) 1in
any rod is less than the design linear heat generation even if fuel pellet
densification is postulated. The power spike penalty specified is based on the
analysis presented in Section 3.2.] of the GE topical report NEDM-10735
Supplement 6, and assumes a linearly increasing variation in axial gaps between
core bottom and top and assures with a 95% confidence that no more than one
fuei rod exceeds the design LINEAR HEAT GENERATION RATE due to power spiking. 5

References:

1. General Electric Company Ana®ytical Mode! for Loss-of-Coolant

Analysis in Accordance with 10 CFR 50, Appendix K, NEDO-20566A,
September ]986.

2. "Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactors,” General Electric Company Licensing Topical
Report NEDO 24154 Vols. I and 11 and NEDE-24154 Vol. III as sup-
plemented by letter dated September 5, 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 Company Report
NEDC-32258P, October 1993.

4. "General Electric Standard Application for Zeactor Fuel,"
NEDE-24011-P-A (latest approved revision).

e ——

8. "Extended Operatihg Domain and Equipment Out-of-Service for LaSalle
___County Nuclear Station Units 1 and 2," NEDC-31455, November 1987.

5 ){ "ARTS Improvement Program Analysis for LaSalle County Units 1 and 2,"
General Electric Company Report WEDC-31531P, December 1993.
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3/4.2.2 DELETED
3/8.2.3 MINIMUM CRITICAL POWER RATIO

The required operating Timit MCPRs at steady-state operating conditions
as specified in Specification 3.2.3 are derived from the established fuel
cladding 1ntegr1ty Safety Limit MCPR and an analysis of abnormal operational
transients. For any abnormal operating transient analysis evaluation with the
fnitial condition of the reactor being at the steady-state operating limit, it
is required that the resulting MCPR does not decrease below the Safety Limit

MCPR at any time during the transient assuming {nstrument trip setting given
in Specification 2.2.

To assure that the fuel cladding inte?rity Safety Limit is not exceeded
during any anticipated abnormal operationa transient, the most limiting
transients have been analyzed to determine which result in the largest reduc-
tion in CRITICAL POWER RATIO (CPR). The type of transients evaluated were
loss of flow, increase in pressure and ower, positive reactivity insertion,
and coolant temperature decrease. The 1imiting transiint yields the largest
delta MCPR. When added to the Safety Limit MCPR, the required minimum

operating Timit MCPR of Specification 3.2.3 is obtained and presented in the
CORE OPERATING LIMITS REPORT.

Analyses have been performed to determine the effects on CRITICAL POWER
RATIO (CPR is out
r A detailed description of the analyses is provided in Reference 5.
e analyses performed assumed a single failure only and established the
licensing bases to allow continuous plant operation with the analyzed
equipment out of service. The following single equipment failures are
included are part of the transient analyses input assumptions:

l1. main turbine bypass system out of service,
2. recirculation pump trip system out of service,

—

——————
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References to current equipment out-of-service analyses, as well as descriptions of
those equipment out-of-service options which require an adjustment to the operating limit
MCPR, are provided in the CORE OPERATING LIMITS REPORT.



POWER DISTRIBUTION SYSTEMS
BASES

MINIMUM CRITICAL POVER RATIO (Continued)
. e s — B

/‘3‘/ safety/relfef valve (S/RV) out of service, and

4 fn&«nm hoater out of service (corresponding to a 100 degree F
reduction in fesdwater tespersture).

For the main turbine 81 and recirculation pump trip systems specific
Cycle=independent MINIMUM CAL POWER RATIO (MCPR) Limiting Condition for
Operatfon (LCO) values are established to allow continuous plant operation
with these systems out of service. A bounding end=of-cycle exposure condition
was used to develop muclear input to the transient analysis sode!. The
bounding exposure condition assumes a more top=pesked axial power distribution
than the nosing) power shape, thus 1elding a bounding scram response with
redsonable conservatisms for the MCPR LCO values in future cycles. ™e
MCPR LCO values shown im the CORE OPERATING LIMITS REPORT for the main turbine
bypass and recirculation pusp trip systems out of service are valid provided
that these Timits bound the cycle specific results.

The analysis for main turbine bypass and recirculation pump trip systems

Mopor:bla allows operation with efther systam fnoperable, but nmot both at the
same time. .

For aperation with the feedwater heater out of service, & cycle specific
analysfs will be performed. With reduced fesowater tesperature, the Load
Reject Without Bypass event will be l1ess severs because of the reduced core
steaming rate and lower {nftfal void fraction. Consequently, no further
nelysis {s needed for that event. However, the feedwater controller fallure
event becomes more severs with a feedwatar heater out of service and covld
become the “'"“‘? transfent for & specific cycle. Consequently, the cycle
specific analysis for the feedwater controller failure event will be performed
with & 100 degres F feedwater tesperaturs reduction. The calculated in

Eg fo; that event will then be used in determining the cycle specific
value. _

In the tase of & single S/RV Out of service, transfent analysis results
thowed that there 1s no fmpact on the calculated MCPR LCO value., The
in CPR for this opersting condition will be bounded reload Vicensing
calculations and no further analyses are required. analysis for a single
S/RV out of sarvice fs valid in conjunction with dual and single recirculation
‘” mnt'M- —'"_’_\.._____-«—-_s__,._\

~Wmﬂon of a given transfent begins with the system inftia) parameters
shown in FSAR Table 15.0-1 that are fnput to & GE-core dynemic behavior transient
Computer program. The codes used to evaluate events are described

———
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BASES —

3/4.2.4 LINEAR HEAT GENERATION RATE

The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod is less than the design linear heat generation even {f fuel pellet
densification is postulated. The power spike penalty specified is based on
the analysis presented in Section 3.2.1 of the GE topical report NEDM-10735
Supplement 6, and assumes a linearly increasing variation in axial gaps
between core bottom and top and assures with a 95% confidence that no more

than one fuel rod exceeds the design LINEAR HEAT GENERATION RATE due to power
spiking.

References:

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

- "Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactors,® General Electric Co. Licensing Topical
Report NEDO 24154 Vols. I and Il and NEDE-24154 Vol. III as sup-
plemented by letter dated September 5, 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). Q-
/?"—'—“—-_\ ———

5. "Extended Operating Domain and Equipment Out-of-Service for LaSalle
County Nuclear Station Units 1 and 2," NEDC-31455, November 1987
f; ‘pf "ARTS Improvement Program Analysis for LaSalle County Station

Units 1 and 2," General Electric Co. Report NEDC-31531P,
December 1993.
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3/4.2.2 DRELETED

3/4.2.3 MINIMUM CRITICAL POWEE EATIO

The required operating limit MCPRs at steady state operating conditions as
specified in Specification 3.2.3 are derived from the established fuel cladding
integrity Safety Limit MCPR, and an analysis of abnormal operational
transients. For any abnormal operating transient analysis evaluation with the
initial condition of the reactor being at the steady-state operating limit, it
is required that the resulting MCPR does not decrease below the Safety Limit
MCPR at any time during the transient assuming instrument trip setting given in
Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operational transient, the most limiting
transients have been analyzed to determine which result in the largest reduc-
tion in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss
of flow, increase in pressure and power, positive reactivity insertion, and
coolant temperature decrease., The limiting transient yields the largest delta
MCPR. When added to the Safety Limit MCPR, the required minimum operating
limit MCPR of Specification 3.2.3 is obtained and presented in the CORE
OPERATING LIMITS REPORT.

Analyses have been performed to determine the effects on CRITICAL POWER
RATIO (CPR) during a transient assuming that certain equipment is out of
service.

References to current egquipment out-of-service analyses, as well as
descriptions of those equipment ocut-of-service options which reguire an
adjustment to the operating limit MCPR, are provided in the CORE OPERATING
LIMITS REPORT.

The evaluation of a given transient begins with the system initial
parameters shown in FSAR Table 15.0-1 that are input to a GE-zore dynamic
behavior transient computer program. The codes used to evaluate events are
described in

LA SALLE UNIT 1 B 3/4
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3/4.2.4 _LINEAR HEAT CENERATION RATE

The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod is less than the design linear heat generation even if fuel pellet
densification is postulated. The power spike penalty specified is based on the
analysis presented in Section 3.2.1 of the GE topical report NEDM-10735
Supplement 6, and assumes a linearly increasing variation in axial gaps between
core bottom and top and assures with a 95% confidence that no more thar. one
fuel rod exceeds the design LINEAR HEAT GENERATICON RATE due to power spiking.

Eeferences:

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

‘Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactors, " General Electric Company Licensing Topical
Report NEDO 24154 Vols. I and II and NEDE-24154 Vol. III as sup-
plemented by letter dated September S5, 1980, from R. H. Buchholz
(GE) to P. 8. Check (NRC).

"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 Application for Reactor Fuel,"
NEDE-24011-P-A, (latest approved revision).

*ARTS Improvement Program Analysis for LaSalle County Station Units 1
and 2," General Electric Company Report NEDC-31531P, December 1993,
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3/4.4.2 RELETED
4'4.2.3 MINIMUM CRITICAL POWEE RATIO

The required operating limit MCPRs at steady-state operating conditions
as specified in Specification 3.2.3 are derived from the established fuel
cladding integrity Safety Limit MCPR and an analysis of abnormal operational
transients. For any abnormal operating transient analysis evaluation with the
initial condition of the reactor being at the steady-state operating limit, it
is required that the resulting MCPR does not decrease below the Safety Limit
MCPR at any time during the transient assuming instrument trip setting given
in Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operational transient, the most limiting
transients have been analyzed to determine which result in the largest reduc-
tion in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss
of flow, increase in pressure and power, positive reactivity insertion, and
coolant temperature decrease. The limiting transient yields the largest delta
MCPR. When added to the Safety Limit MCPR, the required minimum operating
limit MCPR of Specification 3.2.3 is obtained and presented in the CORE
OPERATING LIMITS REPORT.

Analyses have been performed to determine the effects on CRITICAL POWER
RATIO (CPR) during a transient assuming that certain equipment is out of
service. References to current equipment out-of-service analyses, as well as
descriptions of those eguipment out-of-service options which require an
adjustment to the operating limit MCPR, are provided in the CURE OPERATING
LIMITS REPORT.

The evaluation ¢f a given transient begins with the system initial
parameters shown in FSAR Table 15.0-1 that are input to a GE-core dynamic

behavior transient computer program. The codes used to evaluate events are
described
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i/4.2.4 LINEAR HEAT GENEEATION RATE

The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod ig less than the design linear heat generation even if fuel pellet
densification is postulated. The power spike penalty specified is based on the
analysis presented in Section 3.2.1 of the GE topical report NEDM-10735
Supplement 6, and assumes a linearly increasing variation in axial gaps between
core bottom and top and assures with a 95% confidence that no more than one
fuel rod exceeds the design LINWEAR HEAT GENERATION RATE due to power spiking.

References:

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

‘Qualification of the One-Dimensional Core Transient Model for
Bolling Water Reactors" General Electric Co. Licensing Topical
Report NEDO 24154 Vols. I and II and NEDE-24154 Vol. III as sup-
plemented by letter dated September 5, 1980, from R. H. Buchheolz
(GE} to P. 8. Check (NRC).

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

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

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