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DEFINITIONS
CORE ALTERATION

1.7 CORE ALTERATION shall be the addition, removal, relocation or movement of
fuel, sources, incore instruments or reactivity controls within the
reactor pressure vessel with the vessel head removed and fuel in the
vassel. Suspension of CORE ALTERATIONS shall not preclude completion of
the movement of a component to a safe conservative position,

CORE_OPERATING LIMITS REPORT

1.8 The CORE OPERATING LIMITS REPORT is the unit-specific document that
provides core operating limits for the current operating reload cycle.
These cycle-specific core operating limits shall be determined for each
reload cycle in accordance with Specification 6.6.A.6. Plant operation
within these operating limits is addressed in individual specifications.

CRITICAL POWER RATIO aprroved Cpg
of&

1.9 The CRITICAL POWER RATIO (CPR) shall be the ratio t power in the
assembly which is caiculated by application of the correlation to
Cause some point in the assembly to experience boiling transition,
divided by the actual assemdly operating power.

DOSE_EQUIVALENT I-131

1.10 DOSE EQUIVALENT I-131 shal) be that concentration of I-131,
microcuries/gram, which alone would produce the same thyroid dose as the
Quantity and itotopic mixture of I-131, 1-132, 1-133, I-134, and 1~135
actually present. The thyroid dose conversion factors used for this
calculation shall be those listed in Table III of TID-14844, “Calculation
of Distance Factors for Power and Test Reactor Sitas.”

E-AVERAGE DISINTEGRATION ENERGY

1.11 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of nmlin?. of the
sun of the average beta and gamma energies per disintegration, in Mev,
for isotopes, with half lives greater than 15 minutes, making up at least
95% of the total nen-iodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME

1.12 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shal) be that time
interval from when the monitored parametar exceeds its ECCS actuation
setpoint at the channel sensor unti) the £CoS equipment is capable of
performing its safety function, f.e., the valves travel to their required
positions, pump discharge pressures reach their required values, etc.
Times shall include diese) generator starting and sequence loading delays
where applicable. The response time may be measured by any ssries of
:oquontin. overiapping or total steps such that the entire response time

$ measured.

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME

1.13 The END-OF=CYCLE RECIRCULATION PuMp TRIP SYSTEM RESPONSE TIME shal) be
that time interval to energization of the recirculation pump circuit
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DEFINITIONS

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME (Continued)

breaker trip coil from when the monitored parameter exceeds its trip
setpoint at the channel sensor of the associated:

a. Turbine stop valves, and
b. Turbine control valves.

The resgonse time may be measured by any series of sequential, overlapping
or total steps such that the entire response time is measured.

FRACTION OF LIMITING POER DENSITY Ny ——Defered)

1.14/The FRACTION OF LIMITING POWER DENSITY (FLPD) shall be the LHGR existing
at a given location divided by the specified LHGR 1imit for that bundle
type.

ERACTION OF RATED THERMAL POWER

1.15 The FRACTION OF RATED THERMAL POWER (FRTP) shall be the measured THERMAL
POWER divided by the RATED THERMAL POWER.

FREQUENCY NOTATION

1.16 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

GASEQUS RADWASTE TREATMENT SYSTEM

1.17 A GASEQUS RADWASTE TREATMENT SYSTEM shall be any system desi?ned and
installed to reduce radiocactive gaseous effluents by collect ng primary
coolant system offgases from the primary system and providing for delay
or holdup for the purpose of reducing the total radioactivity pricr to
release to the environment.

JDENTIFIED LEAKAGE
1.18 IDENTIFIED LEAKAGE shall be:

a. Leakage into collection systems, such as pump seal or valve -
packing leaks, that is captured and conducted to a sump or
collecting tank, or

b. Leakage into the containment atmosphere from sources that are
both specifically located and known either not to interfere
with the operation of the leakage detection systems or not to
be PRESSURE BOUNDARY LEAKAGE.

1SOLATION SYSTEM RESPONSE TIME

1.19 The ISOLATION SYSTEM RESPONSE TIME shall be that time interval from when
the monitored parameter er.eads its isolation actuation setpoint at the
channel sensor until the isolation valves travel to their required
?ositions. Times shall include diesel generator startingeand sequence

oading delays where applicable. The response time may measured by any
series of sequential, overlapping or total steps such that the entire
response time is measured.
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DEFINITIONS

1.20 DELETED
NTROL R

1.21 A LIMITING CONTROL ROD PATTERN shall be a pattern which results in the
core being on a thermal hydraulic 1imit, i.e., operating on a limiting

value for APLHGR, LHGR, or MCPR.

LINEAR HEAT GENERATION RATE

1.22 LINEAR HEAT GENERATION RATE (LHGR% shall be the heat generation per unit
length of fuel rod. It is the integral of the heat f?ux over the heat

transfer area associated with the unit length.

TEM _FUNCTIONAL T

1.23 A LOGIC SYSTEM FUNCTIONAL TEST shall be a test of all logic components,
i.e, all relays and contacts, all tr1ghun1ts, solid state logic elements,

etc. of a logic circuit, from sensor rough and inciuding the actuated
device to verify OPERABILITY. THE LOGIC SYSTEM FUNCTIONAE TEST may be
performed bK any series of sequential, overlapping or total system steps

such that the entire logic system is tested.

MAXIMUM FRACTION OF LIMITING POWER DENSITY

1.2 ?be MAXIMUM FRACTION OF LIMITING POWER DENSITY (MFLPD) shall be the
~&o ~ [highest value of the FLPD which exists in the core.

MBER F P

1.25 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally
associated with the plant. This categor does not include employees of the
licensee, its contractors, or vendors. 1so excluded from this category are
persons who enter the site to service equipment or to make deliveries. This
category does include persons w.o use portions of the site for recreational,
occupational, or other purposes not associated with the plant.

MINIMUM CRITICAL POWER RATIO

1.26 The MINIMUM CRITICAL PONER RATIO (MCPR) shall be the smallest CPR which
exists in the core.

FSIT A A

1.27 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation of gaseous
and liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct
of the Environmental Radiolog cal Moritoring Program. The ODCM shall
also contain (1) the Radioactive Effluent Controls and Radiological
Environmental Monitoring Programs required by Technical Specification
Section 6.2.F.4 and (2) descriptions of the information that should be
included in the Annual Radiological Environmental Operating and Semi-
Annual Radioactive Effluent Release Reports required by Technical

Specification Sections 6.6.A.3 and 6.6.A.4.

N . Ladk 1-4 Amendment No. 110



2.1 SAFETY LIMITS

BASES

2.0 The fuel cladding, reactor pressure vesse! and prisary system piping
are the principal barriers to the release of radicactive materials to the
environs. Safety Limits are established to protect the integrity of these
barriers during normal plant operations and anticipated transients. The fue)
Cladding integrity Safety Limit is set such that no fue! damage is calculated
to occur if the 1imit is not violated. Because fuel damage 1s not directly
observable, a step-back approach is used to establish a Safety Limit such that
the MCPR is not less than 1.07. MCPR ater than 1.07 for two recirculation
loop operation and 1.08 for single recirculation loop operation represents a '
conservative margin relative to the conditions required to maintain fuel
cladding integrity. The fue! cladding is one of the physical barriers which
Séparate the radicactive materials from the environs. integrity of this
Cladding barrier is related to its relative freedom from perforations or
cricking. Although some corrosion or use relatad crecking may occur during
the 1ife of the cladding, fission product wigration from this source is incre-
mentally cumulative and continuously measurable. Fuel cladding perforations,
however, can result from thermal stresses which occur from reactor operation
significantly above design conditions and the Limiting Safety System Settings.
While fission product migration fros cladding perforation {s Just &s measurable
as that from use related cracking, the thermally caused cladding perforations
signal a threshold beyond which sti11 ter thermal stresses may cause gross
rather than incremental cladding deterioration. Therefore, the 'uel cladding
Safety Limit is defined with a margin to the conditions which would produce
onset of transition boiling, MCPR of 1.0. These conditions represent a signif-
fcant dep*~ture from the condition intended by design for planned operation.

2.1.1 T TRMAL POWER, Low Pressure or Low Flow
The use of the GEXL correlation is not valid for all critical power
calculations at pressures below 785 psig or core flows less than 10% of rated
flow. Therefore, the fuel cladding integrity Safety Limit is established by
other means. This is done by establishing a limiting condition on core THERMAL
POWER with the following basis. Since the pressure drop in the bypass region
is essentially all elevation head, the core pressure drop at low power and flows
will always be greater than 4.5 psi. Analyses show that with a bundle flow of
28 x 10° 1bs/hr, bundle pressure drop is nearly independent of bundle power
and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi dricing head
will be greater than 28 x 10° 1bs/hr. Full scale ATLAS test data taken at pres-
sures from 14.7 psia to 800 psia indicate that the fuel assesbly critical power
&t this flow is approximately 3.35 MWt. With the desi king factors, this
mmsmnmuammaofnntwmofurgmMLMiR. Thus ,
@EWL POWER 11mit of 25X of RATED THERMAL POWER for reactor pressure below

psig s conservative.

[IASef?‘ #/ here l
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Insert #1

For certain conditions of pressure and flow, the ANFB correlation is not
valid for all critical power calculations. The ANFB correlation is not valid for
bundle mass velocities less than 0.10 X 10° Ibs/hr-t? (equivalent to a core flow of
less than 10%) or pressures less than 590 psia. Therefore, the fuel cladding
integrity Safety Limit is established by other means. This is done by establishing
a limiting condition on core THERMAL POWER with the following basis. Since
the pressure drop in the bypass region is essentiaily all slevation head, the core
pressure drop at low power and flows will always be greater than 4.5 psi.
Analyses show that with a bundie flow of 28 X 10° iba/hr (approximately a mass
velocity of 0.25 X 10° Ibs/hr-ft'), bundle pressure drop is nearly independent of
bundie power and has a value of 3.5 psi. Thus, the bundie flow with a 4.5 pai
driving head will be greater than 28 X 10° Ibs/hr. Full-scale ATLAS test data taken
at pressures from 14.7 to 800 psia indicate that the fuel assembly critical power at
this flow is approximately 3.35 Mwt With the design peaking factors, this
corresponds to a THERMAL POWER of more than 50% of RATED THERMAL
POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER for
reactor pressure below 785 psig is conservative.



SAFETY LIMITS

BASES

2.1.2 THERMAL POWER, High Pressure and High Flow

The fuel cladding integrity Safety Limit is set such that no fue! damage
s calculated to occur 1f the 1imit is not violated. Since the parameters
which result in fuel damage are not directly cbservable during reactor operation,
the thermal and hydraulic conditions resulting in a departure from nucleate
boiling have been used to mark the beginning of the region where fuel damage
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 boiling transition s calculated to occur has been adopted as a convenient
Timit. However, the uncertainties in monitoring the core operating state and
in the procedures used to calculate the critica power result in an uncertainty
in the value of the critical power. Therefore, the fue) cladding integrity
Safety Limit is defined as the CPR in the iuiting fuel assembly for which
more than 99.9% of the fuel rods in the core are expected to avoid boiling
transition considering the power distribution within the core and all
uncertainties.

The Safety Limit MCPR 15 determined using the General Electric Thermal
lysis Basis, GETAB®, which 1s a statistical mode] that combines a1l of the
uncertainties in operating parameters and the procedures used to calculate
critical power. The probability of the occurrence of boiling transition s
determined using the Geners) Electric Critical Quality (X) Boiling Length (L),
GEXL correlation.

The bases for the uncertainties in the core parameters are given in
NEDD-20340" and_the basis for the uncertainty in the GEXL correlation is given
in NEDO-10958-A". The power distribution is based on a typical 764 assembly
core in which the rod pattern was arbitrarily chosen to produce a skewed power
distribution having the atest number of assemblies at the highest power
levels. The worst distribution during any fuel cycle would not be as severe
as the distribution used in the analysis.

a. " "General Electric BWR Th.rmal Analysis Bases (GETAB) Data, Correlation
and Jesign Application,” NEDO-10958-A.

NEDO-20340 and Admendwent 1, NEDO-20340-1 dated June 1974 and

\\f. General Electric “Process Computer Performance Evaluation Accuracy”

December 1574, respectively.

———

!Ihseﬂ‘ F# 2 A‘/ﬂ
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Insert #2

The Safety Limit MCPR is determined using the ANF Critical Power
Methodology for boiling water reactors (Reference 1) which is a statistical mode! that
combines all of the uncertainties in operation parameters and the procedures used to
caiculate 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, 3-5. 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 Reactors/Advanced Nuclear Fuels Corporation Critical Power
Methodology for Boiling Water Reactors: Mothodolog; for Analysis of Assembly
Channel Bowing Effects/NRC Correspondence, XN-NF-524 (P)(A) Revision 2 (as
supplemented) November 1990. :

2. Process Comruter Performance Evaluation Accuracy, NEDO-20340, General
Electric Company, June 1874.

3. ANFB Critical Power Correlation, ANF/EMF-1125 (P) (A), (as supplemented),
Advanced Nuclear Fuels Corporation, April 1990.

4. Advanced Nuclear Fuels Methodology for Boiling Water Reactors, XN-NF-80-19
(h':)(A) Volu:r;ba Suppiement 3, Supplement 3 Appendix F, and Supplement 4,
ovember .

5. Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for
aesrig'n’ug%% Analysis, XN-NF-80-19(P)(A) Volume 1 (as supplemented)
a .
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SllwhdbicingeV.

The Reactor Protection Systam instrumantation setpoints specified in
Table 2.2.1-]1 are the valuss at which the reactor trips are set for each parameter.
The Trip Setpoints have bean selected O ensure that the reactor COre &nd reactor
coolant systam ars prevented from exceeding their Safery Limits during nowmal
opearation and design basis anticipated operationa)l occurrences &nd to assist in
mitigacing the comsequencas of accidents. Operation with & trip set less
consarvative than its Trip Setpoint but within its specified Allowable Value is
acceptable on the basis that the differsnce between each Trip Setpoint and the
Allowable Valus is equal to or less than the drift allowsnce assumed £or each trip
in the safety analyses.

1. Inzermediace Range Mopdior. Neutron Flux - High

. b
mth-muuotlm.tuuchet:homcto::ripmt.
The IRM is a 5 decade 10 range instrument. The trip setpoint of 120 divisicus of
Scxle is active in each of the 10 ranges. Thus as the IRM is ranged up to
accommodate the increase in power level, the trip secpoint -is also ranged up. The
mmmthnwwuabmmmmthm.

\

The most significant scurce of reactivity changes during the power increase
is due to control rod withdrawal. In order to ensure that the IKM providas
mmumm.-mq-o::uﬂmmmmmyzu.
The results of these anslyses are in Section 15.4.1.3 of the PSAR. The most sevare
m-mxmnmuuawummmmmmuummyuo:
RATED THERMAL POWER. Additicnal comservatimm was takan in this analysis by
umgmmmuaueummmlmmnmumu-a.

ezmmmummmmmwmxmwm

Mzmmnuwm:mmuummmmu
limited

fuel failurs thrashold of 170 cal/gm. Based on this analysis, the IRM provides
Protection against local control rod exrrors and contimuous withdrawal of contrel
rods in sequance and provides backup protection for the APRM. ’

2. Average Power Range Moniror

For operation at low pressure and low flow during STARTUP, the AFRM scram
secting of 15% of RATED THERMAL POWER provides adequate thermal sargin betwean the
Satpoint an. the Safety Limit-. The saryin accommodates th- anticipated manewers
associated with power plant startup. Effects of increasing pressure at zerc or low

and control rod patterns are constrained by the JoGM. Of all the possible sources
of reactivity input, uniform control rod withdrawsl is the most probable cause of
significant powear incraase. Because

LA SALLE - UNIT 1 B 2-9 Anendment No. 104



REACTIVITY CONTROL SYSTEM
3/4.1.2 REACTIVITY ANOMALIES

LIMITING CONDITION FOR OPERATION

Crifies/ coa
r f..‘:,.f;‘{{-. .

3.1.2 The reactivity oqu‘lvi‘lcnco of the ?;ffonnco bctw;on :M :/c:un
BENSTTY-and the predic a«o—ogosm s not exceed 1X delta .
: v 0:*2 ”"-

C\-in/r (h‘f,w
APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.
ACTION:
With the reactivity different by more than 1X delta k/k:
a. Within 12 hours perform an analysis to determine and explain the cause
of the reactivity difference; operation may continue 1f the difference
is explained and corrected.

b. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

SURVEILLANCE REQUIREMENTS

' Cri :(c./ﬁr..'lj
4.1.2 The reactivity equivalence of the difference between *he actual Ree— -
DENGFY and the predi W sh,ﬂ be verified to be less than or
equal to 1% delta k/KST/@Tmlred catipure¥ien
&. During the first startup. following CORE ALTERATIONS, and

b. At least once per 31 effective full power days during POWER
OPERATION.

LA SALLE - UNIT 1 3/4 1-2



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1. 1 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor c&n be made |
subcritical from all operating conditions, (2) the reactivity transients |
associated with postulated accident corditions are controllable within
acceptable limits, and (3) the reactor will be maintained sufficiently |
subcritical to preclude inadvertent criticality in the shutdown condition.

Since core reactivity values will vary through core life as a function of
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be
performed in the cold, xenon-free condition and shall show the core to be
subcritical by at least R + 0.38% delta K or R + 0.28% delta K, as appropriate.
The value of R in units of X delta K is the difference between the calculated
value of maximum core reactivity during the operating cycle and the calculated
beginning-of-1ife core reactivity. The value of R must be positive or zero and

_must be determined for each fuel loading cycle.

Two different values are supplied in the Limiting Condition for Operation
to provide for the different methods of demonstration of the SHUTDOWN MARGIN.
The highest worth rod may be determined analytically or by test. The SHUTDOWN
MARGIN is demonstrated by an insequence control rod withdrawal at the
beginning-of-1ife fuel cycle conditions, and, if necessary, at any future time
in the cycle if theé first demonstration indicates that the required margin cuuld
be reduced as a function of exposure. Observation of subcriticality in this
c?ndition assures subcriticality with the most reactive control rod fully
withdrawn.

This reactivity characteristic has been a basic assumption in the
analysis of plant performance and can be best demonstrated at the time of fuel
loading, but the margin must also be determined anytime a control rod is

incapable of insertion. [ o (./{ /9“(7‘ }(v
? vy gy
3/4.1.2 KEACTIVITY ANOMALIES J Anonale I serv

Since the §
check on actual

the reactor § 11, a care
conditions is mécessary, and
these comparjgons of rod p .
are not an igposition
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Pooctivty Amncs

Lrser?

~BASES _(continvedy—
ensure plant

+to— The reactivity anomaly 1imit 1s established to
operation is maintained within the assumptions of the safety
analyses. Large differences between monitored and predicted
core reactivity may indicate that the assumptions of the DBA
and transient analyses are no longer valid, or that the
clear Desigm Methodology are larger

A rn‘/is,/
el rod

‘ '(ﬁJ (enTre

Configuratio. €4 uncertainties in the Nu
Complied 4if4 acte/ |than expected. A 1imit on the difference between the
codbrel red aFigwaTo, [monitored core muw the predicted core of 1% Ak/k

d showste b «i7li. ) has been established based on engineering j n > 1%
a2 delte LK deviation in reactivity from that predicted is Targgr than

) 7e : cxa:ctogd for normal operation and should therefore
» evaluated.




POWER DISTRIBUTION LIMITS (Continued)
'3/8.2.3 MINIMUM CRITICAL POWER RATID -
SURVEILLANCE REQUIREMENTS

28 MCP :é :

Tave ® 0.86 prior to performance of the inftial scram time measurements
8Y¢  for the cycle in accordance with Specification 4.1.3.2, or

L - determined within 72 hours of the conclusion of gach scram time
surveillance test required by Specification 4.2.3.2,

$hall be determined to be egual to or greater than the applicable MCPR limit
specified in the CORE OPERATING LIMITS REPORT. |

4. At least onco per 24 hours,

b.  Within 12 hours after completion of a THERMAL POWER increase of at
Teast 15% of RATED THERMAL POWER, and

€. Initially and at least once per 12 hours when the reactor is opere
ating with a LIMITING CONTROL ROD PATTERN for MCER.

[IAfér?‘ # 3 Aére‘}
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insert #3

4232
The applicable MCPR limit shall be determined from the COLR based on:

a. Technical Specification Scram Speed (TSSS) MCPR limits, or

b. Nominal Scram Speed (NSS) MCPR limits if scram insertion times
determined per surveillance 4.1.3.2 meet the NSS insertion times
identified in the COLR.

Within 72 hours of completion of each set of scram testing, the resuits wili be
compared against the nominal scram speed (NSS) insertion times specified in the
COLR, to verify the applicability of the transient analyses. Prior to initial scram
time testing for an operating cycle, the MCPR operating limits used shall be
based on the Technical Specification Scram Speeds (TSSS). .



INSTRUMENTATION - -

LIMITING CONDITION FOR OPERATION \
4

3.3.7.7. The traversing in-core probe (TIP) system shall be OPERABLE with: N

S

d. Movable Zetectors, drives and readout equipment to map
the veruired measurement locations and

b. Indexing equipment to allow all! required detectors
in a common location.

APPLICABILITY: When the traversing in-core probe is used for:
"a. Recalibration of the LPRM detectors, and

*b. Monitoring the APLHGR, LHGR, MCPR, or HFLPD.’
ACTION:

d. With one or more TIP measurement locations
measurements may be performed as descri
reactor core is operating in an octant s
the total core TIP uncertainty for the
be less than 8.7 percent.

be calibrated

operable, required

in 1 and 2 below, provided the
tric control rod pattern, and
sent cycle has been measured to

1. TIP data for an inoperable measdrement location may be replaced by
data obtained from that string’s redundant (symmetric) counterpart if
the substitute TIP data was obtained from an operable measurement

location. p
/

2. TIP data for an inoptnpl; measurement location may be replaced by
data obtained from at}adi-nsionﬂ BWR core simulator code normalized
Ling

with available opera measurements, provided the total number sof
simulated channels asurement locations) does not exceed:

a) A1l channels/of a single TIP machine, or

b) A total of five channels if more than one TIP machine s
involved/ '

b. Otherwise, witf the TIP system inooerable, suspend use of the system for
the above applicable monitoring or calibration functions.

c. The provigions of Specification 3.0.3 are not applicable.

LA A A NPTV SR L M SR A,

The traversing in-core probe system shall be demonstrated OPERABLE by
izing each of the above required detector outputs within 72 hours prier
e for the above applicable monitoring or calibration functions.

B

e ap et S
Only the detector(s) in the required measurement location(s) an@}
to be OPERABLE.

LA SALLE - UNIT 1 3/4 3-73 AMENDMENT NO. 94




3/4.3.7.7 AND 3/4.3.7.8 INTENTIONALLY LEFT B". AN¥

PAGE 3/4 3-74 DELETED
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i/4.4,0 RECIRCULATION SYSTEM
RECIRCULATION LOOPS

3.4.1.1 Two reactor coolant system recirculation loops shall be in
operation.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2
ACTION

a. W¥ith only one (1) reactor cooiant system recirculation loop in
operation, comply with Specification 3.4.1.5 and:

Within four (4) hours:

AVERAGE PLAnAL
LINEAR KERT

GENERATION PATE
( /?7 Her) Linity
;+“Q f;’ a

Coa
by the applicatle,
Sinnle Loop Cpere '“:J

i
fuctor §
(59 e s

a) Place W recirculation flow control system in the Master
Hanual mode or lower, and ~

Increase the M CRITICAL POWER RATIO (MCPR) Safety
Limit by 0.01 per Specification 2.1.2, and

Increase the MINIMUM CRITICAL POWER RATIO (MCPR) Limiting
wﬂim for Operation.by 0.01 per Spdﬂution 3.2.3,

Reduce the Average Power Range Monitor (APRM) $cram and
Rod Block and Rod Block Monitor Trip Setpoints’ and

A Allowable Values to those applicable to single
LIMITS IE’OR ;‘gizcuhtion loqp operation per Specifications 2.2.] and

2. Otherwise, be in at least HOT SHUTDOWN within the next twelve

(12) hours.
b.  With no reactor zoolant recirculation loops in operation:
1. Take the ACTION required by Specification 3.4.1.%, and
2. Be in at least HOT SHUTDOWN within the next six (6) hours.
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3/4.1.3 CONTROL RODS (Continued)

In addition, the automatic CRD charging water header low pressure scram
(see Table 2.2.1-1) initiates well before any accumulator loses its full capa~-
bility to insert the contro! rod. With this added autematic scram feature,
the surveillance of each individual accumulator check valve is no longer
necessary to demonstrate adequate stored energy is available for normal scram
action,

Control rod coupling integrity is requirer to ensure compliance with the
analysis of the rod drop accident in the FSAR. The overtrave position feature
provides the only positive means of determining that a rod is propcrl{ coupled
and therefore this check must be performed prior to achieving criticality after
completing CORE ALTERATIONS that could have affected the control rod drive
coupling integrity. The subsequent check 1s performed as a backup to the
initial demonstration.

In order to ensure that the control rod patterns can be followed and
therefore that other parameters are within their limits, the control rod
position indication system must be OPERABLE.

The control rod housing support restricts the outward movement of a
control rod to less than 3.65 inches in the event of a housing failure. The
amount of rod reactivity which could be added by this small amount of rod
withdrawal is less than a normal withdrawal increment and will not contribute
to any damage to the primary coclant system. The support is not required when
:hor: s no pressure to act as a driving force to rapidly eject a drive

ousing.

The required sufvcillanco intervals are adequate to determine that the
rods are OPERABLE and not sc frequent as to cause excessive wear on the system
components.

2/8.1.4 CONTROL ROD PROGRAM CONTROLS

Control rod withdrawal and insertion sequences are established to assure
that the maximum insequence individual control rod or control rod segments
which are withdrawn at any time during the fuel cycle could not be worth enough
to result in a peak fusl enthalpy greater than 280 cil/gm in the event of a
control rod drop accident. The specified sequences are characterized by
homogeneous, scattered patterns of control rod withdrawal. When THERMAL POWER
s greater than 10% of RATED THERM:'. POWER, there is no possible rod worth
which, {f dropped at the design rate of the velocity limiter, could result in a
peak enthalpy of 280 cal/gm. Thus requiring the RWM to be OPERABLE when
THERMAL POWER 1s less than or equal to 10% of RATED THERMAL POWER provides
adequate control.

The RWM provide automatic supervision to assure that out-of-sequence rods
will not be withdrawn or inserted.

The analysis of the rod drop accident is presented in Section 15.4.9 of
the FSAR and the techniques of the analysis are presented in

XU~ LF - §0- 15, "Ex
N uelear Hd/o//oj)r for Joiﬁy vater Reactors - Noutrmic hotlode for
Design ad Analysis.”
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BASES
3/4.1.4 CONTROL ROD PROGRAM CONTROLS (Continued)

The RBM {s designed to automatically prevent fuel damage in the event of
erroneous rod withdrawal from locations of high power density during hi*h power
operation. Two channels are provided. Tripping one of the channels will block
erroneous rod withdrawal soon enough to prevent fuel damage.. This system backs
up the written sequence used by the operator for withdrawal of control rods.

3/8.1.5 STANDBY LIOUID CONTROL SYSTEM

The standby 1iquid control system provides a backup capability for
bringing the reactor from full power to a cold, Xenon-free shutdown, assuming
that the withdrawn control rods remain fixed in the rated power pattern. To
meet this objective 1t is necessary to inject a quantity of boron which
produces a concentration of 660 ppm in the reactor core in approximately 50 to
125 minutes. A normal quantity of 4587 gallons net of solution having a 13.4%
sodium pentaborate concentration is required to meet a shutdown requirement of
3%. There {s an additional allowance of 25% in the reactor core to account for
imperfect mixing. The time requirement was selected to override the reactivity
insertion rate due to cooldown following the Xenon poison peak and the required
pumping rate is 41.2 gpm. The minimum storage volume of the solution is
establiched to allow for the portion below the pump suction that cannot be
1nsor§cd and the filling of other piping systems connected to the reactor
vessel, :

The temperature requirement on the sodium pentaborate solution {is
necessary to maintain the solubility of the solution as it was initially mixed
to the appropriate concentration. Checking the volume of fluid and the
:cmperature once each 24 hours assures that the solution is available for

niection.

With redundant pumps and explosive injection valves and with a highly
reliable control rod scram system, operation of the reactor {s permitted to
continue for short periods of time with the system inoperable or for longer
periods of time with one of the redundant components inoperable.

Surveillance requirements are established on a frequency that assures a
high reliability of the system. C.ce the solutiom is established, boron
concentration will rot vary unless more boron or water is added, thus a check
on the temperature and volume once each 24 hours assures that the solution is
availablc for use.

Replacement of the explosive charges in the valves at regular intervals
u;11 assure that these valves will not fail because of deterioration of the
charges.

/1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Roc’ Drop Accident Analysis

r for Large BWR's,* 6. E. Topical Report NEDO-10527, March 1872
L 2. C. J. Paone, R. C. Stirn and R. M. Young, Supplement 1 to NEDO-10527,
| July 1972

3. J. M. Haun, C. J. Paone and R. C. Stirn, Addendum 2, "Exposed Cores,®
\_ Supplement 2 to NEDO-10527, January 1973
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3/8.2 POWER DISTRIZUTION |IMITS

L ———— ==

The specificatiens of this section assure that the peak cladding
temperature fonowing the postulated design basis loss-of-coolant accident wil)
not exceed the 2200°F Vimit specified in 10 CFR 50.46.

3/4 z ; fﬁESfE PLANAR LINEAR HEAT GENERATION RATE
is_specification assires that the peak cladding temperature following

the postulated design basis loss-of-coolant accident will mot exceed the limit
specified in 10 CFR 50.46. The specification also assures that fuel rod
mechanical integrity is maintained during normal and transient operations.

The peak cladding temperature (PCT) following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of all the
rods of & fuel assembly at any axial location and is dependent only secondarily
on the rod-to-rod power distribution within an assembly. The peak clad
temperature is calculated assuming a LHGR for the highest powe
equal to or less than the design LHGR corrected for densification. This LHGR
times 1.02 1s used in the heatup code along with the exposure dependent steady
State gap conductance and rod-to-rod local peaking factor. The Technical
Specification AVERAGE PLANAR LINEAR MEAT GENERATION RATE (APLHGR) s this LMGR

of the highest powgersd ro y. local peaking factor.

Freni General ElgctFic (GE) calculational models

jed in Reference which are consistent uithLm
requirements of Appendix K to 10 CFR 50, have established that AP values
are not expected fdibe limited by LOCA/ECCS considerations. APLMGR limits are
51111 required, Goweys® to assure that fue) mechanical integrity is
maintained. They are specified for all fuel types in the Gere CORE

ed on the fuel -sechanical design analysis.
OFPERRTINE LIAITS efblb;" » y

The purpose of the power- and flow-depen MAPLHGR factors specified in
the CORE OPERATING LIMITS REPORT is to define operating limits at other than
rated core flow and core pewer conditions. At less than 100% of rated fiov or
rated power, the required MAPLHGR s the winimum of either (a) the product of
the rated MAPLHSR 1imit and the power-depencant MAPLHER factor sr (b) the
product of the rated MAPLHGR 1imit and the flow-dependent MAMLHGR factor. The
power- and flow-dependent MAPLHGR factors assure that the fuel remains within
the fuel design basis during transients at off-rated conditions. Methodology
for establishing these factors is described in lhfcmcn,k7

/I..ser* # 4 Aerej
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SPC Fuel

This specification assures that the pea. cladding temperature of
SPC fuel following a postulated design basis loss-of-coolant
accident will not exceed the peak cladding temperature (PCT) and
maximum oxidation limits specified in 10CFR50.46. The
calculational procedure used to establish the AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR) limits is based on a
loss-of-coolant accident analysis. The analysis is performed using
calculational models which are consistent with the requirements of
APPENDIX K to 10CFR50. The models are described in Reference 1.

The PCT following a postulated loss-of-coolant accident is primarily
a function of the average heat generation rate of all the rods of a fuel
assembly at any axial location and is not strongly influenced by the
rod-to rod power distribution within the assembly.

The AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) limits for two-loop operation are specified in the CORE
OPERATING LIMITS REPORT (COLR).

For single-loop operation, an APLHGR limit corresponding to the
product of the two-loop limit and a reduction factor specified in the
COLR can be conservatively used to ensure that the PCT for single-
loop operation is bound by the PCT for two-loop operation.



The required operating 11mit 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 amalysis 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 in ty Safety Limit 1s 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 1imiting transient yields the largest delta
MCPR. When added to the Safety Limit RCPR, the required minimum operating
Timit MCPR of Specification 3.2.3 is abtained and presented in the CORE
OPERATING LIMITS REPORT. }

Analyses have been performed to determine the effects on CRITICAL POWER
T10 (CPR) durin? a transient assuming that certain equipment is out of
service. A detailed description of the analyses is provided in Refarence 5.
The analyses performed assumed a single failure only and establis 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 transiont analyses input assumptions:

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

Tasert # 5 4@—6]
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Insen #5

The purpose of the power- and flow-dependent MCPR limits (MCPR, and MCPR
respectively) specified in the CORE OPERATING LIMITS REPORT (COLR) is to
define operating limits dependent on core flow and core power. At a given power
and flow operating condition, the required MCPR is the maximurm of either the
power-dapendent MCPR limit or the flow-dependent MCPR limit. The required
MCPR limit assures that the Safety Limit MCPR will not be violated.

The flow dependent MCPR limits (MCPRy are established to protect the core from
inadvertent core flow increases. The cure flow increase event used to establish the
limits is a slow flow runout to maximum flow that does not result in a scram from
neutron flux overshoot exceeding the APRM neutron flux-high level (Table 2.2.1-1,
Item 2). A conservative flow control line is used to define several core power/flow
state points at which the analyses are performed. MCPRy limits are established to
support both the automatic and manual modes of operation. In the automatic mode,
MCPR limits are estabiished to protect the operating limit MCPR. For the manual
mode, the limits are set to protect against violation of the safety limit MCPR.

The power-dependent MCPR limits, (MCPRp), are established to protect the core
from plant transients other than core flow increases, including pressurization and the
locaized control rod withdrawal error events.

Analyses have been performed to determine the effects of assuming various
equipment out-of-service scenarios on the (CPR) during transient events. Scenarios
were performed to allow continuous plant operation with these systems out of
service. Appropriate MCPR limits and/or penalties are inciuded in the COLR for
euch of the equipment out-of-service scenarios identified in the COLR. In some
cases, the reported limits or penalties are based on a cycle-independent analysis,

while in omoram.amtymmpotfomnd.onaqdo-cpodﬂcbuh.

References 2-6 describe the methodology and codes used to evaluate the potentially
bounding non-LOCA transient events identified in Chapter 15 of the UFSAR.

MCPR limits are presented in the CORE OPERATING LIMITS REPORT (COLR) for
both Nominal Scram Speed (NSS) and Technical Specification Scram Speed (TSSS)
insertion times. The negative reactivity insertion rate resulting from the scram plays
@ maijor role in providing the required protection against violating the Safety Limit
MCPR during transient events. Faster scram insertion times provide greater
protection and aliow for improved MCPR performance. The application of NSS
MCPR limits takes advantage of improved scram insertion rates, while the TSSS
MCPR limits provide the necessary protection for the slowest allowable average
scram insertion times identified in Sbpecification 2 1.3.3. If the scram insertion times
determined per surveillance 4.1.3.2 meet the NSS insertion times, the appropriate
NSS MCFR limits identified in the COLR are applied. if the scram insertion times do
not meet the NSS insertion criteria, the TSSS MCPR limits are applied.




POWER DISTRIBUTION SYSTEMS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)

A

3) safety/relief vaive (S/RV) out of service, and
4) feedwater heater out of service (ccrresponding to a 100 degree F
reduction in feedwater temperature).

For the main turbine ass and recirculation pump trip systems, specific
cycle~independent MINIMUM CRITICAL POWER RATID (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 imput 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 reasonadle
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
limits bound the cycle specific results.

The analysis for main turbine bypass and recirculation pump trip systems

inoperanle 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
neeced for that event. However, the feedwatar 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 feeawater controller failure event will be performed with a 100 degree F
feeowater temperature reduction. The calculateg chanxo 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 LCD value. The change
in CPR for this operating condition will be bounded by reload 1icensing calcu=
lations, and no further anal/ses a~c required. The analysis for @ singlc S/

t

out of service is valid in conjunction with dual and single recirculation loop
operation.

The evaluation of a given transient begins with the system inftial parameters
' shown in FSAR Table 15.0-1 that are input to a GE-core dynasic behavior transient
computer program. The codes used to evaluate svents ars described in

-

R
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POWER DISTRIBUTION SYSTEMS
BASES

—
MINIMUM CRITICAL POWER RATIO (Continued) . /
NEDE-24011-P=A=US (Reference 4). The outputs of these programs along with the
initial MCPR form the input for further analyses of the thermally limiting

bundle (Reference 4). The principal result of this evaluation is the reduction
in MCPR caused by the transient.

The need to adjust the MCPR operating limit as a function of scram time
/ arises from the statistical approach used in the implementation of the ODYN

computer code fur analyzing rapid pressurization events. Generic statistical
analyses were performad for plant groupings of similar cmi?n which considered
the statistical variation in several parameters, i.e., initial power level,
CRD scram insertion time, and mode! uncertainty. These analyses, which are
described further in Reference 2, produced generic Statistical Adjustment
Factors which have been applied to plant and cycie specific ODYN results to
yield operating limits which provide a 95X provability with 95% confidence
that the limiting pressurization event will not cause MCPR to fall below the
fuel cladding integrity Safety Limit.

As a result of this 95/95 approach, the average 20X insertion scram time
must be monitored to assure compliance with the assumed statistical distribu-
tion. If the mean value on a cycle cumulative, running average, basis were to
exceed a SX significance level compared to the distribution assumed in the
ODYN statistical analyses, the MCPR limit must be increased linearly, as a
function of the mean 20% scram time, to a more conservative value which
reflects an NRC determined uncertainty penalty of 4.4%. This penalty is
applied to the plant specific ODYN results, i.a. without statistical adjust-
ment, for the limiting single failure pressurization event occurring at the
limiting point in the cycle. It is not applied in full until the mean of all
J current cycle 20% scram times reaches the 0.86 seconds value of Specifica-
| tion 3.1.3.3. In practice, however, the requiresents of 3.1.3.3 would most

likely be reached, i.e., individual data set average > (.86 secs, and the
required actions taken well before the running average exceeds 0.86 secs.

\ The 5X significance level is defined in Reference 4 as:

n
tg = b+ 165 (N/ I8V
f=1

'\ where = pean value for statistical scram time distribution
| to 20% insertad = 0.672
\ ] = gtandard deviation of above distribution = 0.016
N;y = number of rods tasted at BOC, i.e., al) operable
rods

n
IN = total nusber of operable rods tested in the
j=] current cycle
. /
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POWER DISTRIBUTION SYSTEMS

MINIMUM CRITICAL POWER RATIO (Continued)

The va' -« for 1, used in Specification 3.2.3 s 0.687 seconds which is
conservative or the following reason:

For simplicity i» formulating and implementing the LCO, a conservative
n

value for I N, of 598 was used. This represents one full core data set
=l

2t BOC plus one full core data set following a 120 day outage plus twelve
10% of core, 19 reds, data sets. The 12 data sets are equivalent to

24 operating months of surveillance st the imcressed surveillance
frequency of one set per 60 days required by the action statements of
Specifications 3.1.3.2 and 3.1.3.4.

That 1s, a cycle length was assumed which s longer than any past or
contemplated refueling interval and the number of rods tested was maximized in
order to simplify and conservatively reduce the criteria for the scram time at
which MCPR penalization is necessary.

The purpose of the power- and flow-dependent MCPR 1imits specified in the
CORE OPERATING LIMITS REPORT is to define operating limits at other than rated
core flow and core power conditions. At a given power and flow operating
condition, the required MCPR is the maximum of either the power-dependent MCPR
1imit or the flow-dependent MCPR 1imit. The required MCPR assures that the
Safety Limit MCPR will not &vio]ataﬂ. Methodology for establishing the
power- and flow-dependent limits is described in Ref -ence 6.4

At THERMAL POWER levels less than or equal to 25¥ .f RATED THERMAL POMER,
the reactor will be operating at minimm recirculs’ on pump speed and the
moderator void content will be very small. For 2.1 designated control rod
patterns which may be employed at this point, op rating plant experience
indicates that the resulting MCPR value is in r.cess of requirements by a
considerable margin. During initial start-ur testing of the plant, a MCPR
evaluation will made at 25% of RATED THERIAL level with minimum
recirculation pump speed. The ICPR margin wil) thus be demonstrated such that
future MCPR evaluation below this power level will be shown to be unnecessary.
The daiiy requivemen. for calculating MCPR when THERMAL POWER 1. grecter than
or equal to 25% of RATED THERMAL POWER is sufficient since power distrioution
shifts are very slow when there have not been significant power or control rod
changes. The requirement for calculating MCPR when a limiting control rod
pattern is approached ensures that MCPR will be known following a change in

THERMAL PUJER or power shape, regardless of magnitude, that could place
operation at a thermal limit.
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POWER DISTRIBUTION SYSTEMS
w

R_HFAT GENERATION RATE
specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod is less than the design 1ir » generation even if fyel pellet
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References:

/1 . General Electric Company Analytical Mode! for Loss-of-Coolant
Anzlysis ‘in Accordance with 10 CFR 50, Appendix K, NEDO-20566A,
September ]9BE.

2. “Qualification of the One-Dimensional Core Transient Mode! 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 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 Reactor Fuel,®
NEDE-24011-P-A (latest approved revision).

5. “Extended Operating Domain and Equipment Out-of-Serviceifor LaSalle
County Nuclear Station Units 1 and 2, NEDC-31455, November 1887.

“ARTS Improvement Program Analysis for LaSalle County Units 1 amc 2,°
General Electric Company Report NEDC-31531P, December 1993.
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Insert #6

SPC Fue:

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 AOO could potentially result in fuel
damage and subsequent release of radicactive material. Sustained
operation in excess of the LHGR limit could also result 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 fuel
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 inciudes
allowances for short te'm 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.
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. Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors
EXEM BWR ECCS Evaluation, ANF-81-048(P)(A), Advanced Nuclear Fuels
Corporation, January 1983.

. Exxon Nucisar Mothodobg%for Boiling Water Reactors, Neutronic Methods for
Design and Analysis, XN-NF-80-18 (P)(A), Volume 1 (~s supplemented), Exxon
Nuciear Company, March 1883,

. Exxon Nuciear Methodoiogy for Boiling Water Reactors, THERMEX Thermal
Limits mMethodology Summary Description, XN-NF-80-19 (P)(A), Volume 3
Revision 2 (as ). Exxon Nuclear Company, January 1887,

. Exxon Nuclear Plant Transient Methodology for Bolling Water Reactors, XN-NF-
'113-8761 Revision 2 (P)(A) (as supplemented), Exxon Nuciear Company, March

. COTRANSA2: A Computer Program for Bolling Water Reactor Transient
Analyses, ANF-813(P)(A) Volume 1 Revision 1 (as supplemented), Advanced
Nuclear Fueis Corporation, August 1890,
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, XN-N olume 1 (as supplemented), n Nuclear
COﬂ'«pany.Fcbmrﬂg:SI'.,)w . .

. Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-88-88(F (A
migg; (usuppbmnhd),ShrmstrCorponﬁm-NudurDivéb’n,

. LaSalle County Station Units 1 and 2 SAFER/GESTR - LOCA Loss-of-Coolant
Accident Analysis, NEDC-32258P, General Electric Company, October 1893,

. ARTS Improvement ram analysis for LaSalie County Station Units 1 and 2,
NEDC-31531P, Gonopm!mEbm Company, December 1993



The anticipated trangient without scram (ATWS) recirculation pump trip
system provides & msans of limiting the cunsequences of the unlikely
pecurrance of & fallure to scram during an anticipated transient. The
response of the plant to this postulated event falls within the envalope of
study events in Genaral Electric Company Topical Report NEDO-10349, dated
March 157)1 and NEDO-24222, dated December, 1979, and Appendix G of the FEAR.

The and-of-cycle recirculaticn pump trip (EOC-RPT) system i3 a part of
the Esactor Protecticn System and is an essantial safety supplement to the
reactor trip. The purpose of the EOC-RPY is to recover the loss of thermal
margin which occurs at the end-of-cycle. The physical phencsencs invelved is
that the void reactivity feedback due to & preassurizatiocn transiant can add
positive resctivity te the reactor system at a faster rate than the control
rods add negative scram reactivity. Bach BOC-RPT systam trips bothk recircula-
tion pumps, reducing cooclant flow in erder to reduce the veid collapse in the
core during twe of the most limiting pressurizatior evants. The twe svants
for which the EOC-RPT protsctive feature will functien are closure of the
turbine stop valves and fast closure of the turbine enutrol valves.

A fast cleosurs sensor from esch of two turbine centrol valves provides
input teo the EOC-RPT sgystem; & fast closure sensor from each of the other two
turbine contrcl valves provides input to the second EOC-RPT system.
Similarly, a position switch for each of two turbine stop valves provides
input to one EOC-RPT system; & position switch from each of the other two stop
valvas provides input to the other EOC-RPT system. Por each BOC-RPT systes,
the sensor relay contacts are arranged to form a 2-out-of-2 logic for the fast
closure of turbine control valves and a 2-out-of-2 logic for the turbine stop
valves. The oparstien of either logic will actuate the EOC-RPT systam and
trip both recirculation pumps.

Each EOC-RPT system may be manually bypassed by use of a keyswitch which
is administratively controlled. The manual bypasses and the autcmatic
Operacing Bypass at less than 308 of RATED THERMAL POWER are annunciated in
the control room.

Specified surveillance intervals and vurveillance and mairntepance outage times
have beer determined in accordance with the following:

O NEDC-30851P-A, “Technical Specification Iarovement Analysss for BWR
Reactor Pretection System®, March 19868.

T nse?t XS
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Analyses were performed to support continued operation with one or both
trip systems of the EOC-RPT inoperable. The analyses provide MINIMUM
CRITICAL POWER RATIO (MCPR) values which must be used if the EOC-RPT
system is inoperable. These MCPR limits are included in the COLR and ensure
that adequate margin to the MCPR safety limit exists with the EOC-RPT function
inoperable. Application of these limits are discussed further in the bases for
Specification 3.2.3.



INSTRUMENTATION

BASES

MONITORING INSTRUMENTATION (Continued)

3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION

The OPERABILITY of the accident monitoring instrumentation ensures that
sufficient information is available on sele plant parameters to monitor
and assess important variables following an accident. This capability is con
sistent with the recosmendations of Re?uhtory Guide 1.97, "Instrumentation
for Light Water Cooled Nuclear Power Plants to Assess Plant Conditions During
and Following an Accident,” December 1975 and NUREG-0578, "TMI-2 Lessons
Learned Task Force Status Report and Short-Term Recommendations."

3/4.3.7.6  SOURCE RANGE MONITORS

Th* source range monitors provide the operstor with information of the
status .. the neutron level in the core at very low power levels during'surtup
and shutdown. At these power levels, reactivity additions should not be made
without this flux Tevel information available toc the operator. When the inter-
mediate range monitors are on scale adequate infor ‘ vailable without
the SRMs and they can be retracted. &%

The OPERABILITY of the traversing in-core probe (TIP) system with the
specified minimum complement of equipment ensures that the measurements
obtained from use of this equipment accuratel; represent the spatial neutron
flux distribution of the reactor core.

The specification allows use of substituted TIP data from symmetric
channels if the control rod pattern is symmetric since the TIP data is adjusted
by the ghnt computer to remove machine dependent and power leve! dependent
bias. The source of data for the substitution may also be a 3-dimensiona)l BWR
core simulator calculated datc set which is normalized to available real data.
Since uncertainty could be introduced by the simulation and normalization
process, an evaluation of the specific control rod pattern and core operatin?
state must be performed to ensure that adequate margin to core operating limits

\ is maintained.

3/4.3.7.8 DELETED |

3/4.3.7.9 FIRE DETECTION INSTRUMENTATION

OPERABILITY of the fire detection instrumentation ensures that adequate
warning capability is available for the prompt detection of fires. This capa-
bility is required in order to detect and locate fires in their early stages.
Prompt detection of fires will reduce the potential for damage to safety-related
equipment and is an integral element in the overall facility fire protection
prograe.

In the event that a portion of the fire detection instrumentation is
inoperable, increasing the frequency of fire watch patrols in the affected
areas is required to provide dtuction&%plbﬂity until the inoperable
instrumentation is restored to OPERABI .

LA SALLE - UNIT 1 B 3/4 3-5 Amendment No. B85



W
semiannual Radioactive Effiyent Release Report (Continued)

Any changes to the OFFSITE DOSE CALCULATION MANUAL shall be submitted
with the Monthly Operating Report within 90 days in which the
change(s) was made effective. In addition, a report of any major
changes the radicactive waste treatment systems shall be submitted
with the Monthly rating Report for the period in which the
evaluation was reviewed and accepted by Onsite Review and
Investigative Function.

6. Lore Operating Limits Reoort

a. Core operating 1imits shall be established and documented in the
CORE OPERATING LIMITS REPORT before each reload cycle or zny
resaining part of a reload cycle for the following:

(1) The Average Planar Linear Heat Generation Rate (APLHGR) for
Technical Specification 3.2.1.

E Ffects of

arelyzed | Geras Tine
wipnd? (2) The minimum Critical [Power Ratio (MCPR
j!f 3 Caependent HCHR Mzits ower and

: and
flow :kéndmt limits) for Technical ipccifgution

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

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

b. The analytical'methods used to determine the core o ltiug
1imits shall be those previously reviewed and approv by the
NRC in the latest roved revision or supplement of the topical
reports describing methodology. For LaSalle County Station
Unit 1, the topical reports are:

fH}' NEDE-24011-P-A, "General Electric Standard Application for
(17 .

Reactor Fuel,* (latest approved revision).

427" Commonwealth Edison Tgﬁiul Rc?ort NFSR-0085, “Benchmark of
(19) BWR Nuclear Design Methods,* (latest approved revision).

43 Comonwea'th Edison Topica) Report NFSR-0085, Sugp'l-nt Sy
(20) “Benchmark of BWR Nuclear Design Methods - Quad Citfes
Gamma Scan Comparisons,® (latest approved revision).

A4 Commonwealth Edison Topical Report NFSR-0085, Supplement 2,
(21) “Benchmark of BWR Muclear Design Methods - Neutronic
Licensing Analyses,® (latest dpproved revision).

L Ommon 0/7‘/ EJ:‘DA Topica/ Peporr /VFSM4
G2) 3 5.,“/:,( o f (Asxra//{/(.eoio N Bwk Nuclear

0er‘;,, fot f/oA, “VVaTes # d//ﬂt’f/ rawiviens )
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Insert #9

1. ANFB Critical Power Correlation, ANF/EMF-1125(P)(A), (as supplemented).

2. Letter, Ashok C. Thadani (NRC) to R. A. Copeland (SPC), *Acceptance for
Referencing of ULTRAFLOW™ Spacer on 8x8-1X/X BWR Fue! Design,
July 28, 1883.

3. Advanced Nuclear Fueis Corporation Critical Power Methodology for Boiling
Water Reactors, ANF-524(P)(A) Revision 2 (as supplemented).

4. COTRANSA 2: A Computer Program for Boiling Water Reactor Transient
Analysis, ANF-813(P)(A), Volume 1, Revision 1 (as supplemented).

5. HUXY: A Generalized Multirod Heatup Code with 10 CFR 50, Appendix K
Heatup Option, ANF-CC-33(P)(A) (as supplemented).

6. Advanced Nuclear Fuel Methodology for Boiling Water Reactors,
XN-NF-80-19(P)(A), Volume 1, Supplement 3, Supplement 3 Appendix F, and
Supplement 4.

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

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

9. Generic Mechanical Design for Exxon Nuclear Jet Pump BWR Reload Fuel,
XN-NF-85-67(P)(A).

10. Advanced Nuclear Fuels Corporation Generic Mechanical Design for Advanced
Nuclear Fuels Corporation 9x8-1X and 9x8-8X BWR Reiload Fuel,
ANF-88-014(P)(A), Revision 1 (as supplemented).

11. Volume 1 - STAIF - A Computer Program for BWR Stabi! the Frequency
Domain, Volume 2 - STAIF - A Computer Program for & < Stability in the
Frequency Domain, Code Qualification Report, EMF-C _-074(P)(A).

12. RODEX2 Fuel Rod Thermal-Mechanical Response Evaluation Model,
XN-NF-81-58(P)(A), Revision 2 (as supplemented).

13. XCOBRA-T: A computer Code for BWR Transient Thermal-Hydraulic Cors
Analysis, XN-NF-84-105(P)(A), Volume 1 (as supplemented).

14. Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors
EXEM BWR Evaluation Model, ANF-81-048(P)(A).

15. Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for
Design and Analysis, XN-NF-80-18(P)(A) Volume 1 and Supplements 1 and 2,
Exxon Nuciear Company, Richland, WA 88352, March 1983.



insert #9 (continued)

16. Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors,
XN-NF-78-71(P).

17. Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-89-08(P)(A).



DESIGN FEATURES

/ [¢/A(¢ e 74 Lase

5.3 REACTOR CORE . 2 |
FUEL ASSEMBLIES p

5.3, he reactor core shall contain 764 fuel assemblies. Each assemdly
onsists of a matrix of Zircalloy clad fuel rods with an initial composition
of sligntly enriched uranium dioxide, UD,. Fuel assemblies shall be limited
to those fuel cesigns approved for use 1‘ BWR's.

ASSEMBLIES

5.3.2 The resctor core shall contain 185 crucifors shaped control rod assemplies. !
The control material shall be boron carbide power (B,L) and/or hafnium metal.

The control rod assemdly shall have & nominal axia) ‘bsoroor length of 143

inches.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The reactor coolant system ig designed and shall ‘¢ .aintained:

@. In accordance with the code requirements specified in Section 5.2
of the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For & pressure of:

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

2. 1650 psig from 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 temperature of 575°F,

S

L

z

|

5.4.2 The tota) water and stesm volume of the reactor vessel and recirculation
system is ~ 21,000 cubic feet at a nominal T.v. of S33°F.

S.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorciogica) tower shall be locatsd as shown on Figure 5.1.1-1.
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Design Features
4.0

Tisers Fro

4.1/ 51te Location location location)

4.2.1 7¢y
The reactor shall uutain-ﬂﬁ-ﬁn‘l assemblies. Each assembly
shall consist of a matrix of m:al'lo{ 1 rods with
an initial composition of na slightly enriched uranium
dioxide (UD,) as fuel materia Limited
substitutions ef zirconium al or stainless steel filler rods
for fuel rods, in accordance with approved applications of fue)
rod confi tions, may be used. \Fuel assemblies shall be limited
to those fuel designs that have analyzed with applicable NRC
suffammmmm shown by tests or analyses to
comply with all sa design bases. limited number of lead
test assemblies that have mot compl representative testing may
be placed in nonlimiting core regions. "

»-fc— reds or e Jom J‘

The réactor core shall contain [m nn{nl md

emblies. The cont uriﬂ 11 be hafaium
tal] as approved //

saximm [k-infinity of

4.2.2

norsal reactor conf{ for at ~old *ions)
[average U-235 chaent of [4.5] weight $
$ 0.55 17 fully floodad with tod water, which

allowance for
.1 of the FSAR)
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DEFINITIONS

N
177 TORE ALTERATION shall be the addition, removal, relocation or movement of
fuel, sources, incore instruments or reactivity controls within the
reactor pressure vessel with the vessel head removed and fuel in the
vessel. Suspension of CORE ALTERATIONS shall not preclude completion of
the movement of a component to a safe conservative position.

CORE OPERATING LIMITS REPORT
. S REPORT is the unit-specific document that
provides core operating limits for the current operating reload cycle.
These cycle-specific core operating limits shall be determined for each
reload cycle in accordance with Specification 6.6.A.6. Plant operation
within these cperating 1imits {s addressed in individual specifications.

CRITICAL POWER RATI0 aproved CLL
1.9 The CRITICAL POWER RATIO (CPR) shall be the ratio of £hat power in the
assembly which is calculated by application of the correlation to

cause some point in the assembly to experience boiling transition,

divided by the actual assemdly operating power.
DOSE EQUIVALENT I-13)
' [-131 shall be that concentration of I-131,
microcuries/gram, which alone would produce the same thyroid cose as the
quantity and isotopic mixture of I-131, =132, 1-133, I-134, and 1-135
actually present. The thyroid dose conversion factors used for this
calculation shall be those listed in Table III of TID-14844, “Calculation
of Distance Factors for Power and Test Reactor Sites."

E-AVERAGE DISINTEGRATION ENERGY

1.11 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of :he
sum of the average beta and gamma energies per disintagration, in Mev,
for isotopes, with half lives greater than 15 minutes, making up at least
95% of the total non-iodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPOMSE TIME

1.12 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interval from when the monitored paramster exceeds its ECCS actuation
setpoint at the channel sensor unti] the ECCS equipment is capable of
performing its safety function, 1.e., the valves travel to their reguired
positions, pump discharge pressures reach their required values, etc.
Times shall include diese! generator starting and sequence loading delays
where applicadle. The response time may be measured by any series of
:equcntul. overlapping or total steps such that the entire response time

s seasured. -

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME

1.13 The END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME shall be
that time intarval to energization of the recirculation pump circuit
breaker trip coil from when the monitored parameter exceeds its trip
setpoint at the channe! sensor of the associateq:

a. Turdine stop valves, and

b. ~ Turtine contrel valves.
The response time may be msasured by any series of sequential, overlapping
or total steps such that the entire response time is measured.
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FRACTION OF LIMITING POWER Qﬁﬂill_-__fg,_* i

TING POWER DENSITY (FLPD) shall be the LHGR exist{ga

1.14)The FRACTION OF LIMI
at a given location divided by the specified LHGR 1imit for that bundle

type. I

FRACTION OF RATED THERMAL POMER

1.15 The FRACTION OF RATED THERMAL POWER (FRTP) shall be the measured THERMAL
POWE:. divided by the RATED THERMAL POWER.

EREQUENCY NOTATION

1.16 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

GASEQUS RADWASTE TREATMENT SYSTEM

1.17 A GASEOUS RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radicactive gaseous effluents by collect?ng primary
0

coolant system offgases from the primary system and providing for delay
or holdup for the purpose of reducing the total radiocactivity prior to

release to the environment.

IDENTIFIED LEAKAGE
1.18 IDENTIFIED LEAKAGE shall be:

a. Leakage intn collection systems, such as pump seal or valve
packing leaks, that is captured and conducted to a sump or

collecting tank, or

b. Leakage into the containment atmosphere from sources that are
both specifically located and known either not to interfere
with the oEeration of the jeakage detection systems or not to

be PRESSURE BOUNDARY LEAKAGE.

1SOLATION SYSTEM RESPONSE TIME
1.19 The ISOLATION SYSTEM RESPONSE TIME shall be that time interval from when
the monitored parameter exceeds its isolation actuation setpoint at the
channel sensor until the isolation valves travel to their required
ositions. Times shall include diesel generator starting and sequence
oading delays wnere applicable. The response time may ge
series of sequential, overlapping or tota steps such that the entire

response time is measured.

1.20 DELETED

arte A 1-3 Amendment No. 95
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REFINITIOND

I R P

1.21 A LIMITING CONTROL ROD PATTERN shall be a pattern which results in the
core being on a thermal hydraulic limit, i.e., operating on a limiting
value for APLHGR, LHGR, or MCPR.

LINEAR HEAT GENERATION RATE

1.22 LINEAR HEAT GENERATION RATE (LHGR) shall be the heat generation per unit
length of fuel rod.1 It is the ;nteg:allof the 2;:2?f1ux qxfr he ﬁ;at /
transfer area associated with the unit length. ({HER 15 acasore He =7 <
cf‘[ﬁzgé’io;f;-ﬁnygAaw 7 2 ng 4

LOGIC SYSTEM FUNCTIONAL TEST PERAT.

1.23 A LOGIC SYSTEM FUNCTIONAL TEST shall be a test of all logic components,
i.e., all relays and contacts, all trip units, solid state logic elements,
etc. of a logic circuit, from sensor through and including the actuated
device to verify OPERABILITY. THE LOGIC SYSTEM FUNCTIONAL TEST may be
performed by any series of sequential, overlapping or total system steps

such that the entire logic system is tested. w
. | /) '

1.24 [The MAXIMUM FRACTION OF LIMITING POWER DENSITY (MFLPD) shall be the
highest value of the FLPD which exists in the core.

MEMBER(S) OF THE PUBLIC

1.25 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupation-
ally associated with the plant. This category does not include employees
of the licensee, its contractors, or vendors. Also excluded from this
category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the
site for recreational, occupational, or other purposes not associated with
the plant.

MINIMUM CRITICAL POWER RATIO

1.26 The MINIMUM CRITICAL POWER RATIO (MCPR) sha'll be the smallest CPR which
‘ exists in the core.

QFFSITE DOSE CALCULATION MANUAL

1.27 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculatior of gaseous
and 1iquid effluent monitoring Alarm/Trip Setpoints, and in the conduct of
the Environmental Radiological Monitoring Program. The ODCM shall also
contain (1) the Radioactive Effluent Controls and Radiological
Environmental Monitoring Programs required by Technical Specification
Section 6.2.F.4 and (2) descriptions of the information that should be
included in the Annual Radio]o?ical Environmental Operating and Semi-
Annual Radioactive Effluent Release Reports required by Technical
Specification Sections 6.6.A.3 and 6.6.A.4.
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BASES .

The fuel cladding, reactor pressure vessel, and prisary systes piping
are the principal barriers to the release of radicactivie materials to the
environs. Safety Lisits are established to protect the integrity of thess
barriers during norma) plant operations and anticipated transients. The fue)
cladding integrity Safety Limit is set such that no fue| dasage is calculated
to occur 1f the 1imit 1s not violated. Because fuel danage 15 not directly
observabia, & stap-back spproach is used to estadlish a Safety Limit such that
the MCPR 15 not Jess than 1.07 for two recirculation ‘laizontion and 1.08 fo
single »ecirculation leop operstion. MCPR Tuur than for two recircule~
tion Toop operation and 1.08 for single recirculation loop operation represents
& conservative margin relative to the conditions required to maintain fusl
claading integrity. The fuel cladding 1s one of the physica) barriers which
separate the radicactive matorials from the environs. The integrity of this
cladding barrier 1s relsted to 1ts relative freedon froa perforstions er
cracking. A) sose corrosion or use related cracking may occur during
the 1ife of the cladding, fissien

-5

‘mmaﬂ fen froa this source 1s incre~.
mentally cumuistive and comtinuously msasurable. Fue) ¢lodding perforations,

howsver, can result from therma) stresses which occur from resctor operstion
sf?nmcmly above design conditions and the Liaiting Ssfety System Settings.
While fission product migr—fon from cladding perforation s just as msasuradle
as that from use related crecking, the thermally caused cladding perforations
signal a threshold beyond which still r therna] stresses may cause gross
rather than incresental cladding oration. Therefors, the fuel cladding
Safety Limit 15 defined with & margin to the conditions which would produce
onset of transition bofling, MCPR of 1.0. These conditions represent @ signif-
fcant departure froa the condition intended by dasign Tor planned operation.

Flow

—— - .
The use of the GEXL correlation 1s not valid for al) critical

calculations st pressures below 785 psig or core Tlows less than of rated
flow. Thersfors, the fus! cladding integrity Safety Lisit 1s established

other means. This s done m.zmmg a Viwiting condition en core

POWER with the following basis. Since the pressure drop in the bypass mﬂm
is essentially a1 elevation head, the core prassure édrop 22 Jow powsr

fows will ﬂw\ be than 4.5 psi. Analyses shor that with & bundle
flow of 280 x Ibs bundie pressure drop 15 nearly indspendent of bundle
powsr and has- & value of 1§ psi. Thus, the bundle fow with a 4.5 psi driving
head will be grester than 28 x 10° 1bs/lir. Full scale ATLAS test dats taken

at oruw::: frg- 11.7 psis to m p;i;s 1'v=it‘ut=1 ‘u':':n th:.:n’nl us?lyf%iul
powsr at this flow s we . | ng s,
this umspmist.oaM'M‘ﬁnnmmﬂn TE:N.PMI.
Thus, & THERMAL POMER Vimit of 25X of RATED THERMAL POWER for reactor pressure
below 785 psig s conservative.
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Insert #1

For certain conditions of pressure and flow, the ANFB rorrelation is not
valid for all critical power calculations. The ANFB correlation is not valid for
bundle mass velocities less than 0.10 X 10° ibs/hr-f¢ (equivalent to & cOr® flow of
less than 10%) of pressures less than 590 psia. Therefore, the tue! cladding
integrity Safety Limitis established by other means. This is done by establishing
a limiting condition on core THERMAL POWER with the following basis. Since
the pressure drop in the bypass region is essentially all elevation head, ue core
pressure drop at low power and flows will always be greater than 4.5 psi.
Analyses show that with & bundie flow of 28 X 10° Ibs/hr (approximately & mass
velocity uf 0.25 X 10° ibs/hr-ft), bundle pressure drop is nearly independent of
bundle power and has a value of 3.5 psl. Thus, the bundie flow with & 4.5 psi
driving head will be greater than 28 X 10° Ibs/hr. Eull-scale ATLAS test data taken
at pressures from 14.7 to 800 psia indicate that the fuel assembly critical power at
this flow is approximatsly 3.35 Mwt With the design peaking factors, this
comcpondswaTHERHALPOWERdmonM §0% of RATED THERMAL
POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER for
reactor pressure below 785 psig is conservative.



SAFETY LIMITS

BASES

2.1.2 THERMAL POWER, Wigh Pressure and High Flow

The fuel cladding integrity safety Limit is set such that no fuel damape
{s calculated to occur if the limit is not violated. Since the parameters
which result in fue! damage are not directly observable during reactor operation,
the thermal and hydraulic conditions resulting in a departure froo nucleate
boiling have been used to mark the peginning of the region where fue! damage
could occur. Although it is recognized that 2 departure from nucleate boiling
would not necessarily result in damage to BWR fuel rods, the critical power at
which boiling transition is calculated to occur has been adopted as & convenient
limit. However, the uncertainties in monitoring the core operating state and

in the procedures used to calculate the critical power result in an uncertainty
in the value of the critical power. Therefore, the fuel cladding integrity
safety Limit is defined as the CPR in the limiting fuel assembly for which

pore than 99.9% of the fuel rods in the core are expected 0 avoid boiling
transition considering the power distribution within the core and all
uncertainties.

———

The Safety Linit.ﬁt?k is determined using the General Electric Thermal
Analysis Basis, GETAB®, which is & statistical model that combines 211 of the
uncertainties in operating parapeters snd the procedures used to calculate
critical power. The probabi\ity of the occurrence of boiling transition is
determined using the General Electric Critical Quality (X) Boiling Length (L)
GEXL correlation.

@sserf ¥ 7 Aerc}

/

(EE:; TGeneral TTectric BWR Thermal Analysis Bases (GETAB) Data, Correlation

and Design App\ication.' NEDO-10958-A.
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insert #2

The Safety Limit MCPR is determined using the ANF Critical Power
Methodology for boiling water reactors (Reference 1) which is a statistical modei that
combines ail 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, 3-5. 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 Reactors/Advanced Nuclear Fuels Corporation Critical Power ‘
for Analysis of Assembly

Methodology for Boiling Water Reactors: Methodology lys
Channel Bowing Effects/NRC Correspondence, XN-NF-524 (P)(A) Revision 2 (as

supplemented) November 1880.
2 Process Computer Performance Evaluation Accuracy, NEDO-20340, General
Electric Company, June 1874.

3. ANFB Critical Power Correlation, ANF/EMF-1125 (P) (A), (as supplemented),”
Advanced Nuclear Fuels Corporation, April 1990.

4. Advanced Nuclear Fuels Methodology for Boiling Water Reactors, XN-NF-80-18
(P)(A) Volume 1 Supplement 3, Supplement 3 Appendix F, and Supplement 4,

November 1880,
5 Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods for
aesr::ghn1agr§13Analysis. XN-NF-80-19(P)(A) Volume 1 (as supplemented)
E v

*Until ANF/EMF-1125 Supplement 1 Appendix C (ANFB Critical Power
Correlation Application for Co-Resident Fuel) is approved by the NRC, cycle
specific evaluations are submitted (e.g. EMF-86-021, Application of the ANFB
Critical Power Correlation to Co-Resident Fuel for LaSalle Unit 2 Cycle 8).



SAFETY LIMITS

BASES

ERMAL POWER Kigh Pressure and High Flow (Continued) .

L
The bgses for the uncertainties {n the core paramcters are given in
NEDO- 20340 and‘th! pasis for the uncertainty in the GEXL correlation is
in NEDO-10958-A". The power distribution 1s based on & typical 764 assembly
core in which the rod pattern was arbitrarily chosen to produce & skewed power
distribution having the gre
levels. The worst distribution during

as the distribution used in the analysis.

/
2. "General Eiectric BWR Thermal Analysis Bases (GETAB) Data, torrelation
and Design App\iation.' NEDO-10958-A.

General Electric “Process Computer Performance Evaluation Accuracy”
NEDO-20340 and Admendment 1, NEDO-20340-1 gated June 1974 and

December 1974, respectively.
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REACT1VITY CONTRO

3/6.1.2 REACTIVITY Mﬁ

LIMITING CONDITION FOR OPERATION

Cr ""“/rfan‘o.r
. re¥ (afigra?dsy
3.1.2 e reactivity squivalence of the difference batween the actual -RBb— s
pENSTPY and the predi Msnn not exceed 1% delts Wk

Critics 78d foatiyrra D -

APPLICABILITY: OPERATIONAL CONDITIONS } and 2.
ACTION: .
vith the reactivity different by more than 1% delta Wk

a. Within 12 hours perfors an analysis to determine and explain the cause
of the reactivity differencs; operation say continue if the difference
{s explained and corrected. ,

p. Otherwise, be in at least WOT SHUTDOWN within the next 1 hours.

M__M_EM—
erntice (.fr./
my--.{:o-
4.1.2 The resctivity equivalence of the difference between the actua) RE6-
HENSTTY and the 'ml‘lbonﬂfhdtobclusmnor

sgual to 1% delts 7 % | re (.‘ur«yurc}:n '
a. During the first startup following CORE ALTERATIONS, and

b. At least once per 31 effective full power days during POWER
OPERATION.

LA SALLE = UNIT 2 V4 1-2



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1 REACT N =

BASES "

3/4.1.1 SHUTDOWN_MARGIN

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor can be made
subcritical from al) operating conditions, (2) the reactivity transients
associsted with postulated accident conditions are controllable within
acceptable 1imits, and (3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.

Since core reactivity values will vary through core life as a function of
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN. will be
performed in the cold, xenon-free condition and shall show the core to be
subcritical by at least R + 0.38% delta Kor R+ 0.28% delta K, as appropriate.
The value of R in units of % delta K is the difference petween the calculated
value of maximsum core reactivity during the operating cycle and the calculated
beginning-of-1ife core reactivity. The value of R must be positive or zero and
gust be deterwmined for each fuel loading cycle.

Two different values ave supplied in tie Limiting Condition for Operation
to provide for the different methods of demonstration of the SHUTDOWN MARGIN.
The highest worth rod ®ay be determined analytically or by test. The SHUTDOWN
MARGIN is demonstratad by an {nsequence control rod withdrawal at the
beginning-of-11fe fue! cycle conditions, and, {7 necessary, at any future time
in the cycle if the first demonstration indicatas that the required margin could
be reduced as a function of axposurs. Observation of subcriticality in this
c:ndition assures subcriticality with the most reactive contrel rod fully
withdrawn.

This reactivity characteristic has been & pasic assumption in the
analysis of plant performance and can be best desonstrated at the time of fuel
loading, but the sargin must also be determined anytime & control rod is

incapable of insertion. f@/ﬂ ;.«'f/ [ﬂ(ﬁ”"é’
/4,\ on o} Faser 7~
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~BASES _(continued—

The reactivity anomaly 1imit is established to ensure plant
operation is maintained within the assumptions of the safety
analyses. Large differences between monitored and predicted
core reactivity may indicate that the assumptions of the DBA
and transient analyses are no longer valid, or that the
uncertainties in the Nuclear Design Methodology are larger
than expected. A limit on the difference between the
monitored core and the predictad core of 1% Ak/k
has been established based on engimeering judgment > 1%
deviation in reactivity from that predicted is larggr than
expected for normal operation and should therefore
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POWER DISTRIBUTION LIMITS

3/4.2.3 M

[NIMUM CRITICAL POWER RATIO

SURVE) ' LANCE REQUIREMENTS

L3 WCP
423!

with:

-

1 = 0.86 prior to performance of the initial scram time measurement

ave

for the cycle in accordance with Specification 4.1.3.2, or

Tave deternined within 72 hours of the conclusion of each scram time
surveillance test required by Specification 4.1.3.2,

shall be determined to De equal to or

specifiec
3.

b.

in the CORE OPERATING LIMITS
At least once per 24 hours,

Within 12 hours after comple
at least 15% of RATED THE

Initially and at least once
with @ LIMITING CONTROL ROD

greater than the |pp11cab\c MCPR limit

REPORT.

tion of a THERMAL POWER increase of

RMAL POWER, and

per 12 hours when the reactor is operating
PATTERN for MCPR.

{Iu'orf' #3 '{9"51

« UNIT 2 3/4 2-4 Amendment No. 54



Insert #3

y.2.3 3

The applicable MCPR limit shall be determined from the COLR based on:
a. Technical Specification Scram Speed (TSSS) MCPR limits, or

b. Nominal Scram Speed (NSS) MCPR limits if scram insertion times
determined per surveillance 4.1.3.2 meet the NSS insertion times
identified in the COLR.

Within 72 hours of completion of each set of acram tasting, the results will be
compared against the nominal scram speed (NSS) insertion times specified in the
COLR, to verify the applicability of the transient analyses. Prior to initial scram
time testing for an operating cycle, the MCPR operating limits used shall be
based on the Technical Specification Scram Speeds (TSSS).



.| 3.3.7.7. The traversing {n-core probe (TIP) system shall be OPERABLE with:

AEE.LMM‘ When the traversing in-core probe is

#3. Recalibration of the LPRM detectors, and
ep. Monitoring the APLHGR, LHMGR, MCPR, or

ACTION:

a. With one or more TIP measurement locations
ments may be performed as described in 1 4nd 2 pbelow, P
core is operating in an octant symetri control rod

total core TIP uncsrtainty for the ent cycle has
less than 8.7 percent.

1. TIP data for an inoperable Asurement location may be replaced by
data obtained from that stying’s redundant (sy-.trtc) counterpart if
%ho st:bstituto TIP data obtained from an operable peasurement

ocation.

2. TIP data for an inop able measurement location may be replaced by
data obtained from 3.dimensional BWR core simulator code normalized
with available © ating measurements, provided the total number of

simulated channgis (measurement locations) does not exceed:

a) A1l cha els of a single TIP machine, or

b) A topfl of five channels {f more than one TIP machine is
invglved.

b. Otherwise ith the TIP system inoperable, suspend uste of the system for
the abov applicable monitoring or calibration functions.

c. The pybvisions of Specification 3.0.3 are not applicable.

\ 4.7 The traversing in-core probe system shall be demonstrated OPERABLE by

1izing each of the above required detector outputs within 72 hours prior
\ use for the above applicable sonitoring or calibration functions.

*Only the detector(s) in the required measurement location(s) are required
to be OPERABLE.

'8 SALLE - "™ 2 3/4 3-73 Amendment No. 7%
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a/4,4,1 RECIRCULATION SYSTEM
RECIRCULATION LOOPS

L uriNG CONDITION. FOR OPERATION e

‘1.4.1.1 Two reactor coolant system recirculation loops shall be in gperation.
APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2

ACTION

a. With only enme (1) reactor coolant recirculation loop in
operation, comply with Specification 3.4.1.5 and:

1. Within four (4) hours:

a) Place the recirculation flow control system in the Master
Ranual mode or lower, and

ENERATION Increase the Ml CRITICAL POMER RATIO (MCPR) Safety
’[Aﬂ//éﬂ)u.:*:»; ’ Limit by 0.01 per Specification 2.1.2, and
] Co»l: fior e Increase the MINIMUW CRITICAL POMER RATIO PR) Limiting

by e % /i 5;‘,‘#” candi1on for Gperation by 0.01 par Speci cation 3.2.3,

5i £ -
(;;_70) fuc l.dua‘&c Average Power Range Monitor (APRM) Scram and
CORE OFPERATY, Rod Block and Rod Block Monitor Trip Setpoints gnd
v The RORT. Allowable Values to those applicable to sing\c
I# s RE ) ;-gi;eu'latim Joop operation per Specifications 2.2.1 and

erwise, be in at least HOT SHUTDOWN within the next twelve
(12) hours.

b. With no reactor coolant recirculation loops in cperation:
1. Take the ACTION required by Specification 3.4.1.5, and
2. Be in at least HOT SHUTDOWN within the next six (6) hours.

LA SALLE - UNIT 2 3/4 &1 Apandment No. B8



REACTIVITY CONTROL SYSTEMS
BASES ———
3/4.1,3 CONTROL RODS (Continued)

In addition, the automatic CRD charging water header low pressure scram
(see Table 2.2.1-1) initiates well before any accumylator loses its full capa-
bility to insert the control rod. With this added automatic scram feature,
the surveillance of each individual accumylator check valve is no longer
necessary to demonstrate adequate stored energy {s available for normal scram
action.

Contrel rod coupling integrity 1is required to ensure liance with the
analysis of the rod drop accident in the FSAR. The overtravel position feature
provides the only positive means of determining that a rod is properly coupled
and therefore this check must pe performed prior to achieving criticality after
completing CORE ALTERATIONS that could have affected the control rod drive
coupling integrity. The subsequent check 1s performed as 3 packup to the
initial demonstration.

In order to ensure that the control rod patterns can be followed and
therefore that other parameters are within their limits, the control rod
position indication system must be OPERABLE.

The control rod housing support restricts the outward movement of a
control rod to less than 3.65 inches in the event of a housing failure. The
amount of rod reactivity which could be added by this small amount of rod
withdrawal is less than 2 normal withdrawal increment and will not contribute
to any damage to the primary coolant system. The support {s not required when
:hcr: {s no pressure to act as 2 driving force to rapidly eject a drive
“OuUsSing.

The required surveillance intervals are adequite to determine that the
rads are OPERABLE and not sO frequent as to cause excessive waar on the system
components.

3/6.1.¢ CONTROL ROD PROGRAM CONTROLS

Control rod withdrawal and insertion seguences are established to assure
 that the maximum insequence individual control rod or contrel rod segments
which are withdrawn at any time during the fuel cycle could not be worth enough
to result in a peak fuel enthalpy greater than 280 cal/gm in the event of a
control rod drop accident. ‘he specified sequences are characterized by
howogeneous, scattered patterns of control rod witidrawal. When THERMAL PONTR
i{s greater than 10% of RATED THERMAL PONMER, there is no possible rod worth
which, 1f dropped at the design rate of the velocity limiter, could result in a
peak enthalpy of 280 cal/gn. Thus requiring the RWM to be OPERABLE when
THERMAL POWER is less than or equal to 10% of RATED THERMAL POWER provides
adequate control.

The RWM provide automatic supervision to assure that out-of-sequence rods
will not be withdrawn or inserted.

The analysis of the rod drop accident is presented in Section 15.4.9 of
the FSAR and the techniques of the analysis are presented

a-topieat-Teporiy—

. , XA/~ NE = §0-19, "Exxon
Nuc/c«-r J}}/y f./ &7{77 D‘?LQ' lﬁ:ﬁa_[ﬁr’m“ 7 &w/)'
for Desiyn %4 Aanﬂvfrs. Fe
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REACTIVITY CONTROL SYSTEMS

_"

BASES . JERR
3/4.1.4 CONTROL ROD PROGRAM CONTROLS (Continued)

The RBM 1s designed to automatically prevent fuel damage in the event of
erroneous rod withdrawal from locations of high power density during high power
operation. Two channels are provided. Tripping one of the channels will block
erroneous rod withdrawal soon enough to prevent fuel damage.  This system backs
up the written sequence used by the operator for withdrawal of control rods.

MMMM

The standby 1iquid control system provides a backup capability for
bringing the reactor from full power to a cold, Xenon-free shutdown, assuming
that the withdrawn control rods remain fixed in the rated power pattern. To
meet this objective it is necessary to inject a quantity of boron which
produces a concentration of 660 ppm in the reactor core in approximately 50 to
125 winutes. A normal quantity of 4587 gallons net of solution having a 13.4%
sodium pentaborate concentration is requ red to meet & shutdown requirement of
3%. There is an additional allowance of 25% in the reactor core to account for
imperfect mixing. The time requirement was selected to override the reactivity
insertion rate due to cooldown following the Xenon poison peak and the required
pumping rate is 41.2 gpm. The ginimum storage volume of the solution is
established to allow for the portion below the pump suction that cannot be
1nsnr§od and the filling of other piping systems connected to the reactor
vessel.

The temperature requirement on the sodium pentaborate solution is

necessary to maintain the solubility of the solution as it was initially mixed

to the appropriate concentration. Checking the volume of fluid and the

:cgperature once each 24 hours assures that the solution is available for
njection.

With redundant pumps and explosive injection valves and with a highly
reliable control rod scram system, operztion of the reactor is permitted to
continue for short periods of time with the system inoperable or for longer
periods of time with one of the redundant components inoperable.

Surveillance requirements are established on a freguency that assures a
‘high reliability of the system. Once the solution 1s established, boron
concentration will not vary unless more boron or water is added, thus a check
on *he temperature and volume once each 24 hours assures that the solution is
available for use.

Replacement of the rxplosive charges in the valves at regular intervals
v;11 assure that these valves will not fail because of deterioration of the
charges.

© aupm— —

1. C. J. Paone, R. C. stirn and J. A. Woolley, *Rod Drop Accident Analysis
for Large BWR's,® 6. E. Topical Report NEDO-10527, March 1872

2. €. J. Paone, R. C. stirn and R. M. Young, Supplement 1 to NEDO-10527,
July 1972

\ 3. J. M. Haun, C. J. Paone and R. C. Stirn, Addendum 2, *Exposed Cores,”

Supplement 2 %O NEDO-10527, January 1873
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3/4,2 POWER DISTRIBUTION LIMIIS

AL e ——————————

The specifications of this section assure that the peak cladding
temperature following the postulated design basis loss-of-coolant accident
will not exceed the 2200°F 1imit specified in 10 CFR 50.46.

?ﬁ%s:gpioc:ﬂuﬁn assures that the peak cladding temperature following

the postulated design basis loss-of-coolant accident will mot exceed the limit
specified in 10 CFR 50.46. This specification also assures that fuel rod
mechanical integrity is saintained during normal and transient operations.

The peak cladding temperature (PCT) following a postulated loss-of-
coolant accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial lecation and is dependent only
secondarily on the rod to rod power distribution within an assembly. The peak
clad temperature is calculated assuming a LHGR for the highest powered rod
which is equal to or less than the design LHGR corrected for densification.
This LHGR times 1.02 is used in the heatup code along with the exposure
dependent steady-state gap conductance and rod-to-rod local pnkina‘factor.
The Technical Specification AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) 1s this LHGR of the highest red. rod divided by its local peaking

factor. or GE fue/

However, the Géneral El ¢ (6E) calculational -odcis
(SAFER/GESTR descri in Reference @y, which are consistent with the :
requirements of Ap ix K to 10 CFR 50, have established that APLHGR values
are not expected limited by LOCA/ECCS considerations. APLHGR limits are
sti1) required, to assure that fuel rod mechanical integrity is
maintained. They are specified for all fuel types in the Lore COLE
WW based on the fuel chanical design amalysis.
OPERATING LIMIT REPORT 4

The purpose of the power- and flow-d LHGR factors specified in
. the CORE OPERATING LIMITS REPORT s to define operating limits at nther than
rated core flow and core power conditions. At less than 100% of rated flow or
rated power, the required MAPLHGR is the minimum of either (a) the product of
the rated MAPLHGR 1imit and the power-dependent MAPLHGR factor or (b) the
product of the rated MAPLHGR 1imit and the flow-dependent MAPLHGR factor. The
power- and flow-dependent MAPLHGR factors assure that the fuel remains within
the fuel design basis during transients at off-rated conditions. Methodology
for establishing these factors is described in Reference 47 & :

[Iaserf H & /efg)
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SPC Fuel

This specification assures that the peak cladding temperature of
SPC fuel following a postulated design basis loss-of-coolant
accident will not exceed the peak cladding temperature (PCT) and
maximum oxidation limits specified in 10CFR50.46. The
caiculational procedure used to establish the AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR) limits ic based on a
loss-of-coolant accident analysis. The analysis is performed using
calculational models vrhich are consistent with the requirements of
APPENDIX K to 10CFR50. The modeis are described in Reference 1.

The PCT following a postulated loss-of-coolant 2scident is primarily
a function of the average heat generaion rate of all the rods of a fuel
assembly at any axial location an is not strongly influenced by the
rod-to rod power distribution witnin the assembly.

The AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) limits for two-loop operation are specified in the CORE
OPERATING LIMITS REPORT (COLR).

For single-loop operation, an APLHGR iimit corresponding to the
product of the two-loop limit and a reduction factor specified in the
COLR can be conservatively used to ensure that the PCT for single-
loop operation is bound by the PCT for two-loop operation.



3/8.2.7" DELETED
3/4.2.3 MINIMUM CRITICAL POWE3 RATIO

The required operating 1iwit 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 Limic
MCPR at any time during the ~ansient assuming instrument trip setting given
in Specification 2.2.

To assure that the fuel cladding integrity Safety Limit 1s not exceeded
during any anticipated abnormal operational transient, the most 1imiting
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 gounr. positive reactivity insertion,
and coolant temperature decrease. The limiting transient yields the largest
delta MCPR. When added to the Safety Limit MCPR, the required =inimum
operating 1imit MCPR of Specification 3.2.3 is ebtained and presente. ‘o the
CORE OPERATING LIMITS REPORT.

Analyses have been performed to determine the effects on CRITICAL POWER
T10 (CPR) dur1n1 a transient assuming that certain equipment {is out of
service. A detaiied description of the analyses is provided in Reference 5.
The 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:

1. main turbine bypass system out of service,

2. recirculation pump trip system out of service,

/IASe/f # 5 4./13]
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Inser #5

The purpose of the power- and flow-dependent MCPR limits (MCPR, and MCPRt
respectively) specified in the CORE OPERATING LIMITS REPORT (COLR) is to
define operating limits dependent on core ficw and core power. At a given power
and flow operating condition, the required MCPR is the maximum of either the
power-dependent MCPR limit or the flow-dependent MCPR limit. The required
MCPR limit assures that the Safety Limit MCPR will not be violated.

The flow dependent MCPR limits CPRy are established to protect the core from
inadvertent core flow increases. core flow increase event used to establish the
umitsisulowﬂowrunoummxknumﬂowmtdoamtmumnammﬂum
neutron flux overshoot exceeding the APRM neutron fiux-high ievel (Table 2.2.1-1,
item 2). A conservative flow control line is used to define several core power/fiow
state points at which the analyses are performed. MCPR limits are established to
support both the automatic and manual modes of operation. In the automatic mode,
MCPR! limits are established to protect the operating limit MCPR. For the manual
mode, the limits are set to protect against vioiation of the safety limit MCPR.

The power-dependent MCPR limits, (MCPRy), are established to protect the core
from plant transients other than core flow increases, including pressurization and the
localized control rod withdrawal error events.

Analyses havebunporfom\odtodobmthooﬂmamumingnﬁom
equipment out-nf-service scenarios on the (CPR) during transient events. Scenarios
were performed to allow continuous pllntoporlﬁonmm:ystamoutcf
service. Appropriate MCPR limits and/or penalties are included in the COLR for

Rmmnmzaammmwwqy-ndmwmmmmmmmw
bounding non-LOCA transient events identified in Chapter 15 of the UFSAR.

MCPR limits are presented in the CORE OPERATING LIMITS REPORT (COLR) for
both Nominal Scram Speed (NSS) and Technical Specification Scram Speed (TSSS)
insertion times. The negative reactivity insertion rate resulting from the scram plays
a maijor role in providing the roqulrodpmcﬁonagahstvlohﬁng the Safety Limit
MCPR during transient events. Faster scram insertion times provide greater
protection and allow for improved MCPR performance. The application of NSS
MCPR limits takes advantage of improved scram insertion rates, while the TSSS
MCPR limits pmvide the necessary pro*ection for the slowest allowable average
scram insertion times identified in Specification 3.1.3.3. If the scram insertion times
determined per surveillance 4.1.3.2 meet the NSS insertion times, the appropriate
NSS MCPR limits identified in the COLR are applied. if the scram insertion times do
not meet the NSS insertion criteria, the TSSS MCPR limits are applied.



POWER DISTRIBUTION SYSTEMS
BASES

o ——
MINIMUM CRITICAL POWER RATIO (Continued) ,,/52”

3.  safety/relief valve (5/RV) out of service, and

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

For the main turbine bypass and recirculation pump trip systems specific
cycle-independent MINIMUM CRITICAL POWER RATID (MCPR) Limiting Condition for
Operation (LCO) values are established to allow continuous plant cperation
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 limits bound the cycle specific results.

The analysis for main turbine bypass and recirculation pump trip systems

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

For operation with the feedwater hester-out of service, & cycle specific
analysis will be performed. With reduced feecwater temperature, the Load
Reject Without Bypass zvent will be less severa because of the reduced core
steaming rate and lcwer initial void fraction. Conseguently, no further
analysis is needer 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

CEUR for that event will then be used in determining 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 value. The change
in CPR for tiis operating condition will be bounded by reloac licensing
calculations 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 giun 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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POWER_DISTRIBUTION $YSTEMS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)

in NEDE-24011-P-A-US (Reference 4). The outputs of these programs along with
the initial MCPR form the input for further analyses of the thermally limiting
bundle (Reference 4). The principal result of this evaluation is the reduction
in MCPR caused by the transient.

The need to adjust the MCPR operating limit as a function of scram time
arises from the statistical approach used in the implementation of the ODYN
computer code for aralyzing rapid pressurization events. Generic statistical
&nalyses were performed for plant growings of similar dcsign which considered
the statistical variation in severa) parameters, i.e., initial power leve),

D scram insertion time, and mode) uncertainty. These analyses, which are
described further in Reference 2, produced generic Statistical Adjustment
Factors which have been applied to plant and cycle specific ODYN results to
yield operating limits which provide a2 95% probability with 95X confidence
that the limiting pressurization event will not cause MCPR to fall below the
fuel clagding integrity Safety Limit.

As a result of this 95/95 approach, the average 20X insertion scram time
Must be monitored to assure compliance with the assumed statis.ical distribu-
tion. If the mean value on a cycle cumulative, running average, basis were to
exceed a 5% significance leve! compared to the distribution assumed in the
ODYN statistical analyses, the MCPR limit must be increased linearly, as a
function of the mean 20% scram time, to a more conservative value which reflects
an NRC determined uncertainty penalty of 4.4%. This penalty is applied to the
plant specific ODYN results, i.e. without statistical adjustment, for the limit-
ing single failure pressurization event eccurring at the limiting point in the
Cycle. It is not applied in full until the mean of all current cycle 208 scram
times reaches the 0.86 seconds value of Specification 3.1.3.3. In practice,
however, the requirements of 3.1.3.3 would most 1ikely be reached, i.e., ingdivi-
dual cata set average > 0.86 secs, and the reguired actions taken weil before
the running average exceeds 0.8 secs.

The 5% sigrificance leve) is defined in Reference 4 as:

n
tg® b L6 (N/IN)VE g
4=

where ® mean value for statistical scram time distribution
to 20% inserted = 672
o ®=  standard deviation of above distribution = 016
“1 ® number of rods tested at BOC, 1.s., al) cperadle
! rods

n
b N' ® total number of cperable rods tested in the
f=1 current cycle
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PONER DISTRIBUTION SYSTEMS

WINIMM CRITICAL POMER RATIO (Continued)

The value for 1, used in Specification 3.2.3 is 0.687 seconds which is
conservative for the following reason:

For simplicity t» formulating and implementing the LCO, 2 conservative
n
value for ‘Ill, of 598 was used. This represents one full core data set

at BOC plus one full core data set following a 120 day outage plus twelve
10% of core, 19 rods, data sets. The 12 data sets are equivalent to

24 operating mosths of surveillance at the increased surveillance
frequency of one set per 60 days required by the action statements of
Specifications 3.1.3.2 and 3.1.3.4.

That 1s, a cycle length was assumed which is longer than any past or
contemplated refueling interval and the number of rods tested was maximized in
order to simplify and conservatively reduce the criteria for the scram time at
which MCPR penalizatien is necessary. .

The purpose of the power- and flow-dependent MCPR limits specified in the
CORE OPERATING LIMITS REPORT is to define operating limits at other than rated
core flow and core poser conditions. At a given power and flow operating
condition, the required MCPR is the maximum of either the power-dependent MCP
limit or the flow-d t MCPR 1imit. The required MCPR assures that the
Safety Limit MCPR will not ‘be violated. Methodology for establishing the
power- and flow-dependent MCPR 1imits is described in Reference 6.

At THERMAL POWER Jevels less than or equal to 25% of RATED THERMAL POWER,
the reactor will be eperating at minimum recirculation pump speed and the
moderator void contest will be very small. For all designated control rod
patterns which may be employed at this point, operating plant experience
indicates that the resulting MCPR value is in excess of requirements by a
considerable margin. During initial start-up testing of the plant, a MCPR
evaluation will be made at 25% of RATED THERMAL POWER level with minimum
recirculation pump speed. The MCPR margin will thus be demonstrated such that
viture MCPR evaluation below this power level wil® be shown to be u'necessary.
The daily requirement for calculating MCPR when THERMAL POWER {s greater than
or equal to 25% of RATED THERMAL is sufficient since power distribution
shifts are very slow when there have not been significant power or control rod
changes. The requiresent for calculating MCPR when a limiting control rod
pattern is approached ensures that MCPR will be known following a change in
THERMAL POWER or power shape, regardless of magnitude, that could place
operation at a thermal limit.
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POWER_DISTRIBUTION SYSTEMS
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The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod is less than the design linear hest gensratior n_{f fuel peliet
dens on_ §

piking

DOS] 4.l power spike penatfy specified 45 Dased on
serted in fon4.2.1 of the 8f topjcal reps

Ssupes a lip€arly iicreasing varidtion axia
i a 95% confidehce ti
] dxceeds the deptgn LINEAR GENERATION RS

g

2.

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

"Qualificatien of the One-Dimensional Core Transient Model for
Boiling ¥ater Reactors,® General Electric Co. Liconsiny Topical
Report NEDO 24154 Vols. ! and II and NEDE-24154 Vol. III as sup-
plemented by letter dated September 5, 1980, from R. H. Buchhoi:z
(GE) to P. S. 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,®

“Extended Operating Domain and Equipment Out-of-Service for LaSalle

NEDE-24011-P-A (latest approved revision).
County Muclear Station Units 1 and 2,* NEDC-31455, November 1987. /

Units 1 and 2," General Electric Co. Report NEDC-31531P,
December 1993. ‘

nSer?! o# D bere

*ARTS Improvement Program Analysis for LaSalle County Sutiy l

e fr el On Qrp dISCasSCoS Ia
TA 7 of fwe/ dens:¥ice e
ﬂ{: eég,.::a/f Electrrc Stondecd J”A‘rc/-'o-. Sor Ceacr-
Fue) (GE STAR), NEDE =290 ~F4. The 6ESTIR discweses
e ae7Lods vsed v enswe LHER remains belon e

Jes,’ - /u'ﬂ:*o
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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 AOO 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 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 fuel
pellet. One percent plastic strain of the fue! 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 inciludes
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 LHGRFA C, multipliers are used to protect the core
during slow flow runout ‘ransients. 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.



Insert #7

. Advanced Nuclear Fueils Corporetion Methodology for Boiling Water Reactors
EXEM BWR ECCS Evaluation, ANF-81-048(P)(A), Advanced Nuclear Fuels
Corporation, January 1983,

Exxon Nuclear Methodology for Water Reactors, Neutronic Methods for
Design and Analysis, XN-NF-80-18 (P)(A), Volume 1 (as supplemented), Exxon
Nuciear Company, March 1883,

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

. Exxon Nuciear Plant Transient Methodology for Bolling Water Reactors, XN-NF-
;'8-8761 Revision 2 (P)(Ar).(u supplemented), Exxon Nuclear Company, March

. COTRANSA2: A Computer Program for Boiling Water Reactor Transient
Analyses, ANF-913(P)(A) Volume 1 Revision 1 supplemented), Advanced
Nuclear Fuels Corpt(::gb)n.mw1m. - :

. XCOBRA-T: A Computer Code for BWR Transient raulic Core

, XN-NF-84-1 Voiume 1
Analysis y - 1%?)(& ' (a.s supplemented), Nuciear

. Generic Mechanical Criteria for BWR Fuel ns, ANF A)
g fohenionl Design G v Designa, ANF-20-2800A)
. LaSalle County Station Units 1 and 2 SAFER/GESTR - LOCA Loss-of-Cooolant
Accident Analysis, NEDC-32258P, General Electric Company, October 1893.

. ARTS Improvement Program ana for LaSalle County Station Units 1 and 2,
NEDC-31531P, General Electric C%ny. December 1883



(continued)

Specified surveillance intervals and surveillance and maintenance outage
timer have been detarmined in accordance with NEDC-30936P~A, “"Technical
‘Spacification Improvemsant Methodology (With Demonstration for BWR ECCS
Actuation Instrumentation)®, Parts 1 and 2, Decsmber 1988, and RE-025 Revision
1, "Technical Specification lsprovement Analysis for the Emergency Core
Cooling System Actuation Instrumentation for Lasalle County Station, Units 1
and 2%, April 1991. When a channal is placed in an incparable status solely
for performance of required surveillances, antry into LCO and required ACTIONS
Gay be dalayed, provided the associated function maintains BCCS initiation
capability.

The anticipated transiest without scram (ATWS) recirculatiom pump trip
System provides a means of limiting the consequances of the unliksly
Occurrence of a failurs to scram during an anticipated transient. The
Tesponse of the plant to this postulatad event falls within the envelope of
study events in Genaeral Rlectric Company Topical Report NEDO-10349, dated
March 1971 and WNEDO-24222, dated December, 1979, and Appendix G of the PSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is & part of
mu-mxmmmmunummmml—mum
Feactor trip. The purpose of the EOC-RPT is to recover the loss of thermal
BArgin which occurs at the end-of-cycls. The physical phencmencs involved is
m:mnumcuvuy:mmucmmmummtmw
poutinmivtwummmult“nummml
rods eadd negative scram reactivity. Each POC-RPY systsm trips both recircula~
:xmm.mmmmzmumummnumpuum

l!mcloommmtmuchummmlumem
Wtumtoc-m'ym:n!mchnnmkuuche!mm :
turbine control valves provides input to the second BOC-RPT systea.
Similarly, & positicn switch tcu&dmmmmm provides
uwgummc-m-m-a.puunutmu—-uummmm
vun-mm.mumm:m-mm Por each BOC-RPT systeam,
thomnhymummmoﬁnha.:-uz-.!-z logies for the fast
closure of turbines control valves and & I-out-af-2 logic for the turbine stop
valves. mmuutmuqu-mmmm-mmm

uum-mm-yuwymnmuamxmm
is administratively conmtyolled. The manual bypasses and the automacic
m-mm..:u-.m:munmmm.:-mamu
the control room.
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Insert #8

Analyses were performed to support continued operation with one or both
trip systems of the EOC-RPT inoperable. The analyses provide MINIMUM
CRITICAL POWER RAT!O (MCPR) values which must be used If the EOC-RPT
system is inoperable. These MCPR limits are included in the COLR and ensure
that adequate margin to the MCPR safety limit exists with the EOC-RFT function
inoperable. Application of these limits are discussed further in the bases for
Specification 3.2.3.



INSTRUMENTATION

BASES

MONITORING IMSTRUMENTATION (Continued)
3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION

The OPERABILITY of the accident monitoring instrumentation ensures that
sufficient information is available on sel plant parameters to monitor
and assess important variables following an accident. This capability is con-
sistent with the recommsendations of Rc?ulatory Guide 1.97, "Instrumentation
for Light Water Cooled Nuclear Power Plants to Assess Plant Conditions During
and Following an Accident,® December 1975 and NUREG-0578, "TMI-2 Lessons
Learned Task Force Status Report and Short-Ters Recommendations®.

3/4.3.7.6 SOURCE RANGE MONITORS

The source range monitors provide the operator with information of the
status of the neutron level in the core at very low power levels duringestartup
and shutdown. At these r levels, reactivity additions should not be made
without this flux level information available to the operator. When the inter-

/)‘\ mediate range monitors are on scale adequate informaticn is available without
% and they can tracted.

'y 3/4.3.7.7 /TRAVERSING IN-CORE PROBE SYSTEM

he OPERABILITY of the traversing in-core probe (TIP) system with the
specified minimum complement of equipment ensures that the measurements obtained
from use of this equipment accurately represent the spatial neutron flux dis-
tribution of the reactor core.

The specification allows use of substituted TIP data from symmetric
channels {f the control rod pattern is symmetric since the TIP data is
adjusted by the plant computer to remove machine dependent and power leve)
dependent bias. The source of data for the substitution may also be a
3-dimensional BWR core simulator calculated data set which is normalized to
available real data. Since uncertainty could be introduced by the simulation
and normalization process, an evaluation of the specific contro] rod pattern

| and core operating state must be performed to ensu~ that adequate margin to

core operating limits is maintained.
3/8.3.7.8 DELETED

3/4.3.7.9 FIRE DETECTION INSTRUMENTATION

OPERABILITY of the fire detection instrumentation ensures tha: adequate
warning capability is available for the prompt detection of fires. This
capabi 1t¥ is ng:iud in order to detect and locate fires in their early
stages. Prompt detection of fires will reduce the potential for damage to
safety-related equipment and is an integral element in the overall facility
fire protection progras.

In the event that a portion of the fire detection instrumentation is
inoperable, increasing the frequency of fire watch patrols in the affected
areas is required to provide detect on&ﬁwﬂity until the inoperable
instrumentation is restored to OPERABI A

3/4.3.7.10 DELETED
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Core Operating Limits Report (Continued)

(1) The Average Planar Linear Heat Gene
Technical Specification 3.

(2) The minimum Critical/Power Ratio (MCPR) <imetuding—20%—"
(Mdependent MCPR limits, and power and '

flow dependent 'Hlits) for Technical Specification

on Rate (APLHGR) for

E ffects of

analyzed

Gguipnér?
o.-f of S€rvice
areé int/- €o,

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

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

b. The analytical methods used to determine the core opcntingh
1imits shall be those previousiy reviewed and approved by the
NRC in the latest .g roved revision or supplement of the topical
Lasert reports describing the methodology. For LaSalle County Station

#9 Unit 2, the topical reports are:

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

42y Cosmonwealth Edison Topical R.?ort NFSR-0085, "Benchmark of
(/7) BWR Nuclear Design Methods,® (latest approved revision).

A3 Commonwealth Edison Topical Report NFSR-0085, Sugp'lnont 1,
(20) ‘“Benchmark of BWR Nuclear Design Methods - Quad Cities
Gamma Scan Comparisons,” (latest approved revision).

A4 Commonwealth Edison Topical Report NFSR-0085, Supplement 2,
(3;) [Benchmark of BWR Nuclear Design Methods - Neutronic
Licensing Analyses,® (latest approved nvision\.

c. e core operating limits shall be determined so that all
n:pliahlo 1imits (e.g., fuel thermal-mechanical limits, core
thermal-hydraulic Timits, ECCS Limits, nuclear limits such as
shutdown margin, and transient and accident analysis limits) of

the safety analysis are met,

d. The CORE OPERATING LIMITS REPORT, including any mid-cycle
revisions or supplements thereto, shall be provided upon
issuance, for each reicad cycle, to the U.S. Nuclear go?uhtory
Commission Document Control Desk with copies to the Regional
Administrater anc Resident Inspector.

(2

B. Deleted. _ \
2) (ommonwea/74 Edise. 7'0/7“/ l’f/off NFsk-207;

Benchoark o F CHSIO/NICROBORN BUR Mictear
M€ //aa/:/ "(’ /e Fes? a/olp/m/é/ /96//:/’0—-,1

De S:;v' -
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1. ANFB Critical Power Correlation, ANF/EMF-1125(P)(A), (as supplemented).

2. Letter, Ashok C. Thadani (NRC) to R. A. Copeland (SPC), “Acceptance for
Roforencigg of ULTRAFLOW™ Spacer on 8x8-1X/X BWR Fuel Design,
July 28, 1983,

3. Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling
Water Reactors, ANF-524(P)(A) Revision 2 (as supplemented).

4. COTRANSA 2: A Computer Program for Boiling Water Reactor Transient
Analysis, ANF-813(P)(A), Volume 1, Revision 1 (as supplemented).

5. HUXY: A Generalized Multirod Heatup Code with 10 CFR 50, Appendix K
Heatup Option, ANF-CC-33(P)(A) (as supplemented).

€. Advanced Nuclear Fuel Methodology for Boiling Water Reactors,
XN-NF-80-18(P)(A), Volume 1, Supplement 3, Supplement 3 Appendix F, and
Supplement 4.

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

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

9. Generic Mechanical Design for Exxon Nuclear Jet Pump BWR Reload Fuel,
XN-NF-85-67(P)(A).

10. Advanced Nuclear Fueis Corporation Generic Mechanical Design for Advanced
Nuclear Fuels Corporation 9x8-1X and 9x8-9X BWR Reload Fuel,
ANF-88-014(P)(A), Revision 1 (as supplemented).

11. Volume 1 - STAIF - A Computer Program for BWR Stability in the Frequency
Domain, Volume 2 - STAIF - A Computer Program for BWR Stability in the
Frequency Domain, Code Qualification Report, EMF-CC-074(P)(A).

12. RODEX2 Fuel Rod Thermal-Mechanical Response Evaluation Model,
XN-NF-81-58(P)(A), Revision 2 (as supplemented).

13. XCOBRA-T. A computer Code for BWR Transient Thermal-Hydraulic Core
Analysis, XN-NF-84-105(P)(A), Volume 1 (as supplermnented).

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

15. 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, Richland, WA 99352, March 1983,



Insert #9 (continued)

16. Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors,
XN-NF-78-71(P).

17. Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-89-88(P)(A).



DESIGN FEATURES

$.3 REACTOR CORE f?‘eg y,'f(
FUEL ASSEMBLIES o Fuser ' #F ()
75.3.1 /The reactor core shall contain 764 fuel assemblies Each assemdly

s1sts of a matrix of Zircalloy clad fuel rods with an initial composition
of sligntly enriched uranium dioxide, UDy. Fuel assemblies shall be limite
‘0 those fuel designs approved for use in BWR's.,

CONTROL ROD ASSEMBLIES

$.3.2 The reactor core shall contain 185 cruicform shaped control rod
assemblies. The control material shall be boron carbide powder (B,C) and/or
hafnium metal. The control rod assembly shall have a nominal axial absorper
length of 143 inches.

5.4 REACTOR COOLANT SYSTEM
DESIGN PRESSURE AND TEMPERATURE

5.4.1 The resctor coolant system is designed and shall be maintained:
8. In accordance with the code requirements specified in Section $.2
of the FSAR, with allowance for normal degradation pursuant to the
applicadble Surveillance Requirements,

b. For a pressure of:
1. 1250 psig on the suction side of the recirculation pumps .

2. 1650 psig from 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.
¢c. Fer a temperature of S75°F,
LUME

S

$.4.2 Th» tota: water and steas volume of the reactor vesse! and recirculation
system is ~ 21,000 cubic feet at a nominal Tavo of 533°F,

5.5 METEOROLOGICAL TOWER LOCATION

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

4.0
4.0 DESIGH-FEATURES

Site LoCation [Text-i6cation of s bcation]

4.2. 8] _Assemd
2.1 7y
The reactor shall contain fuel assemblies.
shall consist of a matrix of 1!’@110{
an initial composition of natural or slightly enriched uranium
dioxide (U0,) as fuel materia = Limited
or stainless stec) filler rods
approved lications of fuel

substitutions of zirconium al
for fuel rods, in accordance wi

rod confi tions, may be used.\ Fuel assemblies shall be limited
to those fuel designs that have analyzed with applicable NRC
staff approved codes and methods shown by tests or analyses to
comply with all safety design bases.\ A limited number of lead
test assemblies that have not comp) representative testing may

be placed in nonlimiting core regions. > —
e /n//é-f ‘Z T,
bater reds or we rbaces,

Each assembly
1 rods with

rol rod
carbide, hafn

s
’,
/

are designed and shall be
T

a. Fuel assemblies paCing a maximm [K<infinity of {1.31] in

normal rea core confi wéﬁu. at ¢ J,_égltim]
[average U-235 enrichment of k(.S] weight y P

1 / b if fully with unborated water, which
/ inc an allowance uncertainties’ as described in
/ [Sectfon 9.1 of the ; /
l/ ,/
‘ : g (eontinued)

1, 04/07/9%

BWR/6 STS 4.0-7-""
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Attachment C

Evaluation of Significant Hazards Evaluation



C. Evaluation of Significant Hazards Considerations
References:

1. ANF-89-014(P)(A) Rev. | Supplement 1, Generic Mechanical Design for Advanced Nuclear
Fuels 9X9-IX and 9X9-9X BWR Reload Fuel

2. EMF-94-217(P) Rev. 1, Siemens Boiling Water Reactor Licensing Methodology Summary .

The fuel supplier for LaSalle is being changed from General Electric (GE) to Siemens Power
Corporation (SPC). As a result, certain items in the Technical Specifications are being revised. These
changes can be classified in three categories: (a) fuel thermal limits, (b) miscellaneous, and (¢) minor
changes not related to the SPC transition Each is discussed below.

a. Fuel thermal limits

The fuel thermal limits in the Technical Specifications are LHGR, APLHGR, and MCPR. Each fuel
vendor provides LHGR and APLHGR limits for their fuel As required by the Teclnical
Specification Surveillance Requirements (SR's), each fuel type will continue to be monitored via its
vendor supplied LHGR and APLHGR limits. As such, the change to the Technical Specifications
Bases for LHGR and APLHGR will be the addition of background information related to the SPC
LHGR and APLHGR. The Limiting Conditions for Operation (LCO), Action Statements and SR's
are unaffected since they refer to the Core Operating Limits Report for the fuel type dependent
limits,

The CPR is calculated using a Nuclear Regulatory Commission (NRC) approved CPR correlation.
The GE correlation (GEXL) is being replaced by the SPC correlation, ANFB. The co-resident GE
fuel will be monitored by the ANFB correlation supplemented with bundle geometry dependent
facto™s to ensure the calculated CPR data is conservative with respect to that which would have been
calculated by the GEXL correlation. This mixed core treatment of CPR is being documented in
EMF-1125(P) Supplement | Appendix C, “ANFB Critical Power Correlation Application for Co-
Resident Fuel,” November 1995. In light of the requested schedule for the approval of these
Technical Specification changes, a LaSalle Unit 2 Cycle 8 specific document, EMF-96-021,
“Application of the ANFB Critical Power Correlation to Co-resident GE Fuel for LaSalle Unit 2
Cycle 8, has been submitted to the NRC for interim approval. The Technical Specifications and
Bases related to the GE methods for determining the operating limit for MCPR are replaced by the
SPC methods.

b Miscellaneous change

The Reactivity Anomaly surveillance is being upgraded to be consistent with SPC methods and
NUREG-1434.

¢. Miner Changes Not related te SPC Transition

'he Traversing In-core Probe (TIP) uncertainty limits (Specification 3.3.7.7) is being re-located from
the Technical Specifications as a line item improvement from the Improved Technical Specifications
(NUREG-1434). The same is true for the fuel description in Specification 5. A typographical error
1s being corrected in the Bases (page B 2-9) related to the power level at wkich the IRM system
terminates the low power control rod withdrawa! error event.

ComEd has evaluated the proposed Technical Specification amendment and determined that it does not
represent a significant hazards consideration. Based on the criteria for defining a significant hazard



consideration established in 10CFRS50.92 (¢c), operation of LaSalle Units | and 2 in accordance with the
proposed amendment(s) will not represent a significant hazards consideration for the following reasons:

These changes do not:

1. lInvolve a significant increase in the probability or consequences of an accident
previously evaluated.

The probability of an evaluated accident is derived from the probabilities of the individual
precursors to that accident. Tue consequences of an evaluated accident are determined by the
operability of plant systems designed to mitigate those consequences. Limits will be established
consistent with NRC approved methods 1o ensure that fuel performance during normal, transient, and
accident conditions is acceptable. The proposed Technical Specifications amendment reflects
previously approved SPC methodology used to analyze normal operations, including anticipated
operational occurrences (AOOs), and to determine the potential consequences of accidents.

Siiiaies SALeLL: 2o s s

The proposed amendment is to support operation with NRC approved fue! and licensing methods
supplied from Siemens Power Corporation. In accordance with FSAR Chapter 15, the same
accidents and transients will be analyzed with the new fue! and methods as were analyzed by GE for
GE fuel. The analysis methods and models are NRC approved (Note the mixed core treatment of
CPR is being addressed under separate correspondence). These approved methods and models are
used to determine the fuel thermal limits. Traversing In-core Probe (TIP) uncertainty are
assumptions in the approved Siemens core monitoring methodologies. The SPC core monitering
code enables the site to monitor k a5 weil as rod density to perform the reactivity anomaly
surveillance. This is consistent with GE methodology. Therefore, the change in licensing analysis
methods and models does not significantly increase the probability of an accident or the
conseqrences of an accident previously identified. The support systems for minimizing the
consequences of transients and accidents are not affected by the proposed amendment.

New Fuel Design

The use of ATRIUM 9B fuel at LaSalle does not involve & significant increase in the probability or
consequences of any accident previously evaluated in the FSAR. The ATRIUM-9B fuel is
genenically approved for use as a reload BWR fuel type (See Reference 1). Limiting postulated
occurrences and normal operation have been enalyzed using NRC-approved methods for the

ATRIUM 9B fuel design to ensure that safety limits are protected and that acceptable transient and
accident performance is maintained.

The reload fuel has no adverse impact on the performance of in-core neutron flux instrumentation or
CRD response. The ATRIUM-9B fuel design will not adversely affect performance of neutron
instrumentation nor will it adversely affect the movement of control blades. The exterior dimensions
of the ATRIUM-9B fuel assembly are essentially identical to the GE9B; the ATRIUM-9B fuel
assembly for LaSalle uses a standard fuel channel and normel control cell positioning (i.e., no
offset). Thus, no adverse interactions with the adjacent control blade and nuclear instrumentation
are anticipated. Additionally, given the above mentioned overall envelope similarities, no problems
are anticipated with other station equipment such as the fuel storage racks, the new fuel inspection
stand and the spent fuel pool fuel preparation machine.

The ATRIUM 9B design is neutronically compatible with the existing fuel types and core
components in the LaSalle core. SPC tests have demonstrated that the ATRIUM-9B fuel design is
hydraulically compatible with the GE9 fuel. The bundle pressure drop characteristics of the



ATRIUM 9B bundle are similar to those of the GE9 fuel design, hence core thermal-hydraulic
stability characteristics are not edversely affected by the ATRIUM 9B design.

An evaluation of the Emergency Procedures is being performed to ensure that the use of the
ATRIUM-9B fuel at LaSalle does not alter any assumptions previously made in evaluating the
radiological consequences of an accident at LaSalle Station.

Methods approved by the NRC are being used in the evaluation of fuel performance during normal
and abnormal operating conditions. The ComEd and SPC methods to be used for the cycle specific
transient analyses have been previously NRC approved. The exception is the mixed core treatment
of CPR, which is being addressed under separate correspondence.

The description of the fuel is expanded to be consisient with NUREG-1434. The description of the
fuel materials, lead test assembly use, and stating that designs must have been analyzed with NRC
Staff approved codes does not change existing methods, it only describes them.

Review of the above concludes that the probability of occurrence and the consequences of an
accident previously evaluated in the safety analysis report have not been significantly increased.

ComEd has evaluated the proposed License amendment and determined that it does not represent a
significant hazards consideration. Based on the criteria for defining a significant hazard consideration
established in 10CFR50.92 (¢), operation of LaSalle Units 1 and 2 in accordance with the proposed
amendment(s) will not represent a significant hazards consideration for the following reasons:

These changes do not:

2. Create the possibility of a new or different kind of accident? from any accident
previously evaluated:

Creation of the possibility of a new or different kind of accideat would require the creation of one
or more new precursors of that accident. New accident precursors may be creat: d by modifications
of the plant configuration, including changes in allowable modes of operation.

Lisssai

The proposed Technical Specification amendment reflects previously approved SPC methodology
used to analyze normal operations, including AOOs, and to determine the potential consequences of
accidents As stated above, the proposed changes do not permit modes of reactor operation which
differ from those currently permitted.

New Fuel Design

The basic design concept of a 9x9 fuel pin array with an internal water box has been used in various
Iad assembly programs and in reload quantities in Europe since 1986 WNP-2 has loaded reload
Quantities since 1991, Approximately 650 water box assemblies have been irradiated in the United
States through 1995, with a substantially higher number being irragiated overseas. The NRC has
reviewed and approved the ATRIUM-9B fuel design (See Reference 1) The similarities in fuel
design and operation indicate there wouid be no expectation of introducing new or different types of
accidents than have been considered for the existing fuel. Therefore, the use of ATRIUM-9B fuel at

LaSalle does not create the possibility of a new or different kind of accident from any accident
previously evaluated.



ComEd has evaluated the proposed License amendment and determined that it does not represent a
significant hazards consideration. Based on the critenia for defining & significant hazard consideration
established in 10CFR50.92 (c), operation of LaSalle Units | and 2 in sccordance with the proposed
amendment(s) will not represent a significant hazards consideration for the following reasons:

These changes do not:

3. Involve a significant reduction in the margin of safety for the following
reasons.

The existing margin to safety is provided by the existing acceptance criteria (e.g., 10CFR50.46
limits). The proposed Technical Specification amendment reflects previously approved SPC
methodology used to demonstrate thut the existing acceptance criteria are satisfied. The revised
methodology has been previously reviewed and approved by the USNRC for application to reload
cores of GE BWRs. References for the Licensing Topical Reports which document this
methodology, and include the Safety Evaluation Reports prepared by the USNRC, are added to the
Reference section of the Technical Specifications as part of this amendment

Lisensins Mathods sad Model

The proposed amendment does not involve changes to the existing operability criteria. NRC
approved methods and established limits (implemented in the COLR) ensure acceptable margin is
maintained. The ComEd and SPC reload methodologies for the ATRIUM-9B reload design are
consistent with the Technical Specification Bases. The Limiting Conditions for Operation are taken
into consideration while performing the cycle specific and generic reload safety analyses. NRC
approved methods are listed in Specification 6 of the Technical Specifications.

Analyses performed with NRC-approved methodology have demonstrated that fuel design and
licensing criteria will be met during normal and abnormal operating conditions. Therefore, there is
not a significant reduction in the margin of safety.

New Fuel Design

The exterior dimensions of the ATRIUM-9B fuel assembly are essentially identical to the GE9B,
the ATRIUM-9B fuel assembly for LaSalle uses a standard fuel channe! and normal control cell
positioning, i.e. no offset. Thus, no adverse interactions with the adjacent control blade and nuclear

instrumentation are anticipated. The change does not adversely impact equipment important to
safety and, therefore does not reduce the margin of safety .

Guidance has been provided in “Final Procedures and Standards on No Significant Hazards
Considerations,” Final Rule, 51 FR 7744, for the application of standards to license change requests for
determination of the existence of significant hazards considerations. This document provides examples
of amendments which are and are not considered likely to involve significant hazards considerations.
This proposed amendment most closely fits the example of a change which may either result in some
increase to the probability or consequences of a previously analyzed accident or may reduce in some
way a safety margin, but where the results of the change are clearly within all acceptable criteria with
respect to the system or component specified in the Standard Review Plan.

This proposed amendment does not involve a significant relaxation of the criteria used to establish
safety limits, a significant relaxation of the bases for the limiting safety system settings or a significant
relaxation of the bases for the limiting conditions for operations. Therefore, based on the guidance



provided in the Federal Register and .+ criteria established in 10 CFR 50.92(c), the proposed cnange
does not constitute a significant hazards consideration.
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D. Environmental Assessment Applicability Review

ComEd has evaluated the proposed amendment against the criteria for identification of licensing and
regulatory actions requiring environmental assessment in accordance with 10 CFR 5121 It has been
determined that the proposed changes meet the criteria for categorical exclusion as provided for under
10 CFR 51.22(c)(9). This conclusion has been determined because the changes requested do not pose
significant hazards considerations or do not involve a significant increase in the amounts, and no
significant changes in the types of any effluents that may be released off-site. Additionally, this request
does not involve & significant increase in individual or cumulative occupational radiation exposure.
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Boiling Water Reactor Licensing Methodology Summary,
EMF-94-217



