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The BASES contained in succeeding pages summarize
the reasons for the Specifications in Section 2.0,
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2.1 SAFETY LIMITS
BASES

2.8 INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping are the
principle barriers to the release of radioactive materials to the environs.
Safety Limits are established to protect the integrity of these barriers during
normal plant operations and anticipated transients. The Tech Spec Safety Limit is
set generically on a fuel product Minimum Critical Power Ratio (MCPR) correlation
basis as the MCPR which corresponds to a 95% probabiiity at a 95% confidence level
that transitfon boiling will not occur, referred to as SLMCPR(95/95). The fuel
cladding integrity Safety Limit 1s set such that no significant fuel damage is
calculated to occur if the 1imit is not violated. Because fuel damage is not
directly observable, a step-back approach is used to establish a Safety Limit such
that the MCPR 1s not less than the 1imit specified in Specification 2.1.2 MCPR
greater than the specified 1imit represents a conservative margin relative to the

.conditions required to maintain fuel cladding integrity. The fuel cladding is one

of the physical barriers which separate the radioactive materials from the
environs. The integrity of this cladding barrier 1s related to its relative
freedom from perforations or cracking. Although some corrosion or use related
cracking may occur during the 1ife of the cladding, fission product migration from
this source 1s incrementally 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 from cladding perforation is
just as measurable as that from use related cracking, the thermally caused
cladding perforations signal a threshold beyond which still greater thermal
stresses may cause gross rather than incremental cladding deterioration.
Therefore, the fuel cladding Safety Limit 1s defined with a margin to the
conditions which would produce onset of transition boiling, MCPR of 1.8. These
conditions represent a significant departure from the condition intended by design
for planned operation. This 1s accomplished by having a Safety Limit Minimum
Critical Power Ratio (SLMCPR) design basis, referred to as SLMCPR(95/95), which
corresponds to a 95% probability at a 95% confidences level (the 95/95 MCPR
criterion) that transition boiling will not occur.

2.1.1 THERMAL POWER, Low Pressure or Low Flow

The use of the (GEXL) correlation 1s not valid for all critical power
calculations at pressures below 788 psia for GNF2 [Ref. 2] and 688 psia for GNF3
[Ref. 3] or core flows less than 18% of rated flow. Therefore, the fuel cladding
integrity Safety Limit is established by other means. This is done by
establishing a 1imiting 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 lTow power and flows will always be greater than 4.5 psi.
Analyses show that with a bundle flow of 28 x 1#® 1b/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 driving head will be greater than 28 x 1@ 1b/hr. Full scale

ATLAS test data taken at pressures from 14.7 psia to 80@ psia indicate that the
fuel assembly critical power at this flow 1s approximately 3.35 MWt. With the
design peaking factors, this corresponds to a THERMAL POWER of more than 58% of
RATED THERMAL POWER. Thus, a THERMAL POWER 1imit of 25% of RATED THERMAL POWER
for reactor pressure below 788 psia 1s conservative.

LIMERICK - UNIT 2 B 2-1 Amendment No. 14, 83, 8%, 87, 114,
127, 162, EGRLG-12-3@36, 183

Associated with Amendment 199

EC 629259



SAFETY LIMITS

BASES

2.1.2 THERMAL PQWER, High Pressure and High Flow

The fuel cladding integrity Safety Limit 1s set such that no fuel damage
is calculated to occur 1f the 1imit is not violated. Since the parameters
which result in fuel damage are not directly observable during reactor operation,
the thermal and hydraulic conditions resulting in a departure from nucleate
boi1ing 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 1s calculated to occur has been adopted as a convenient
1imit. The Technical Specification Safety Limit value 1s dependent on the fuel
product 1ine and the corresponding MCPR correlation, which is cycle independent.
The value 1s based on the Critical Power Ratio (CPR) data statistics and a 95%
probability with 95% confidence that rods are not susceptible to boiling
transition, referred to as MCPR(95/95).

The Safety Limit 1s based on GNF2 and/or GNF3 fuel. For cores with a single
fuel product 11ne, the SLMCPR(95/95) 1s the MCPR(95/95) for the fuel type. For
cores loaded with a mix of applicable fuel types, the SLMCPR(95/95) is based on
the largest (1.e., most 11miting) of the MCPR values for the fuel product 1lines
that are fresh or once-burnt at the start of the cycle.

Reference:

1, "General Electric Standard Application for Reactor Fuel,” NEDE-24811-P-A
(1atest approved revision). ' -

2. “GEXL17 Correlation for GNF2 Fuel,” NEDC-33292P Rev. 3, April 2889

3. “GEXL21 Correlation for GNF3 Fuel,” NEDC-33888P Rev. 1, November 2817

; . ECR-LG-12-03335
Associated with Amendment 199
: EC 629259
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SAFETY LIMITS
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2.1.3 REACTOR COOLANT SYSTEM PRESSURE

The Safety Limit for the reactor coolant system pressure has been
selected such that it is at a pressure below which it can be shown that the
integrity of the system is not endangered. The reactor pressure vessel is
designed to Section III of the ASME Boiler and Pressure Vessel Code 1968
Edition, including Addenda through Summer 1969, which permits a maximum pres-
sure transient of 110%, 1375 psig, of design pressure 1250 psig. The Safety
Limit of 1325 psi?, as measured by the reactor vessel steam dome pressure
indicator, is equivalent to 1375 psig at the lowest elevation of the reactor
coolant system. The reactor coolant system is designed to the ASME Boiler
and Pressure Vessel Code, 1977 Edition, 1nc1udin? Addenda through Summer 1977
for the reactor recirculation piping, which permits a maximum pressure transient
of 110%, 1375 psig of design pressure, 1250 psig for suction piping and 1500
psig for discharge piping. The ?ressure Safety Limit s selected to be the
lowest transient overpressure allowed by the ASME Boiler and -Pressure Vessel Code

Section III, Class I.
2.1.4 REACTOR VESSEL WATER LEVEL

with fuel in the reactor vessel during periods when the reactor is
shutdown, consideration must be given to water level requirements due to the
effect of decay heat. If the water level should drop below the top of the
active frradiated fuel during this period, the ability to remove decay heat is
reduced. This reductfon in coo]in? capability could lead to elevated cladding
temperatures and clad perforation in the event that the water level became less
than two-thirds of the core height. The Safety Limit has been established at
the top of the active irradiated fuel to provide a point which can be monitored
and also provide adequate margin for effective action. .
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES , ,
2,2,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPQINTS (

The Reactor Protection System instrumentation setpoints specified in
Table 2.2.1-1 are the values at which the reactor trips are set for each para-
meter. The Trig Setpoints have been selected to ensure that the reactor core
and reactor coolant system are prevented from exceeding their Safety Limits
during normal operation and design basis anticipated operational occurrences
and to assist in mitigating the consequences of accidents. Operation with a
trip set less conservative than its Trip Setﬁoint but within its specified
Allowable Value is accegtab]e on the basis that the difference between each
Trip Setpoint and the Allowable Value is equal to_or less than the drift
allowance assumed for each trip in the safety analyses.

1. Intermediate Range Monitor, Neutron Flux - High

The IRM system consists of 8 chambers, 4 in each of the reactor trig
systems. The I is a 5 decade 10 range instrument. The trip setpoint ot 120
divisions of scale is active in each of the 10 ranges. Thus as the IRM is
ranged up to accommodate the increase in power level, the trip setpoint is
also ranged up. The IRM instruments provide for overlap with both the APRM
and SRM systems.

The most significant source of reactivity changes during the power

increase is due to control rod withdrawal. In order to ensure that the IRM
rovides the required protection, a range of rod withdrawal accidents have

Been analyzed. The results of these analyses are in Section 15.4 of the
FSAR. The most severe case involves an initial condition in which THERMAL
POWER is at apﬁroximate1y 1% of RATED THERMAL POWER. Additional conservatism
was taken in this analysis by assuming the IRM channel closest to the control
rod being withdrawn is bypassed. The results of this analysis_show that the .
reactor is shutdown and ?eak power is limited to 21% of RATED THERMAL POWER ¢
with the peak fuel enthalpy well below the fuel failure threshold of 170 cal/gm. -
Based on this analysis, the IRM provides protection against local control rod
errors and continuous withdrawal of control rods in sequence and provides backup
protection for the APRM.

~
—

2. Average Power Range Monitor

The APRM system is divided into four APRM channels and four 2-Out-0f-4 Voter
channels. The four voter channels are divided into two groups of two each, with
each group of two providing inputs to one RPS trip system. A1l four voters will
trip (full scram) when any two unbypassed APRM channels exceed their trip |
setpoints.

APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from
OPRM Upscale Function 2.f. Therefore, any Function 2.a, 2.b, 2.c, or 2.d trip
from any two unbypassed APRM channels will result in a full trip in each of the
four voter channels. Similarly, a Function 2.f trip from any two unbypassed APRM
channels will result in a full trip from each of the four voter channels.

For operation at low pressure and low flow during STARTUP, the APRM Neutron
Flux-Upscale (Setdown) scram setting of 15% of RATED THERMAL POWER provides adequate
thermal margin between the setpoint and the Safety Limits. The margin accommodates
the anticipated maneuvers associated with power plant startup. Effects of increasing
pressure at zero or low void content are minor and cold water from sources available
during startup is not much colder than that already in the system. Tempera-
ture coefficients are small and control rod patterns are constrained by the
RWM. Of all the possible sources of reactivity input, uniform control rod -
withdrawal is the most probable cause of significant power increase. ‘\%;>
N
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LIMITENG SAFETY SYSTEM SETTINGS
BASES

REACTOR PROTECTIQN SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Average Power Range Monitor (Continued)

Because the flux distribution associated with uniform rod withdrawals does not
involve high 1ocal peaks and because several rods must be moved to change power
by a significant amount, the rate of power rise is very slow. Generally the
heat flux is in near equilibrium with the fission rate. In an assumed uniform
rod withdrawal approach to the trip level, the rate of power rise is not more
than 5% of RATED THERMAL POWER per minute and the APRM system would be more
than adequate to assure shutdown before the power could exceed the Safety Limit.
The 15% Neutron Flux - Upscale (Setdown) trip remains active until the mode
switch is placed in the Run position.

The APRM trip system is calibrated using heat balance data taken during
steady state conditions. Fission chambers provide the basic input to the
system and therefore the monitors respond directly and quickly to changes due
to transient operation for the case of the Neutron Flux - Upscale setpoint; 1.e.,
for a power increase, the THERMAL POWER of the fuel will be less than that
indicated by the neutron flux due to the time constants of the heat transfer
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint,
a time constant of 6 £ 0.6 seconds is introduced into the flow-biased APRM in
order to simulate the fuel thermal transient characteristics. A more conservative
maximum value is used for the flow-biased setpoint as shown in Table 2.2.1-1.

A reduced Trip Setpoint and Allowable Value is provided for the Simulated
Thermal Power - Upscale Function, applicable when the plant is operating in Single
Loop Operation (SLO) per LCO 3.4.1.1. In SLO, the drive flow values (W) used in
the Trig Setpoint and Allowable Value equations is reduced by 7.6%. The 7.6% value
is established to conservatively bound the inaccuracy created in the core
flow/drive flow correlation due to back flow in the Jet pumps associated with the
inactive recirculation loop. The Trip Setpoint and Allowable Value thus maintain
thermal margins essentially unchanged from those for two-loop operation. The Trip
Setpoint and Allowable Value equations for single 1oog operation are only valid for
flows down to W = 7.6%. The Trip Setpoint and Allowable Value do not go below
61.5% and 62.0% RATED THERMAL POWER, respectively. This is acceptable because back |
flow in the inactive recirculation loop is only an issue with drive flows of
approximately 40% or greater (Reference 1).

The APRM setpoints were selected to provide adequate margin for the Safety
Limits and yet allow operating margin that reduces the possibility of unneces-
sary shutdown.

The APRM channels also include an Oscillation Power Range Monitor (OPRM)
Upscale Function. The OPRM Upscale Function provides compliance with GDC 10 and
GDC 12, thereby providing protection from exceeding the fuel MCPR Safety Limit due
to anticipated thermal-hydraulic power oscillations. The OPRM Upscale Function
recetives input signals from the Tocal power range monitors (LPRMs) within the
reactor core, which are combined into “cells” for evaluation by the OPRM
algorithms.

References 2, 3 and 4 describe three algorithms for detecting thermal-
hydraulic instability related neutron flux oscillations: the period based
detection algorithm, the amplitude based algorithm, and the growth rate algorithm.
A11 three are implemented in the OPRM Upscale Function, but the safety analysis
takes credit only for the period based detection algorithm. The remaining
algorithms provide defense in depth and additional protection against unanticipated
oscillations. 'OPRM Upscale Function OPERABILITY for Technical Specification
purposes is based only on the period based detection algorithm.
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REACTOR PROTECTION SYSIEM INSTRUMENTATION SETPQINTS (Continued)
Average Power Range Monitor (Continued)

The OPRM Upscale trip output shall be automatically enabled (not bypassed)
when APRM Simutated Thermal Power is 2 29.5% and recirculation drive flow is |
< 60% as indicated by APRM measured recirculation drive flow. (NOTE: 60%
recirculation drive flow is the recirculation drive flow that corresponds to 60%
of rated core flow. Refer to TS Bases 3/4.3.1 for further discussion concerning
the recirculation drive flow/core flow relationship.) This is the operating
region where actual thermal-hydraulic instability and related neutron flux
oscillations may occur. See Reference 5 for additional discussion of OPRM
Upscale trip enable region limits. These setpoints, which are sometimes referred
to as the “auto-bypass” setpoints, establish the boundaries of the OPRM Upscale
trip enabled region. The APRM Simulated Thermal Power auto-enable setpoint has
1% deadband while the drive flow setpoint has a 2% deadband. The deadband for
these setpoints is established so that it increases the enabled region.

An OPRM Upscale trip is issued from an APRM channel when the period based
detection algorithm in that channel detects oscillatory changes in the neutron
flux, indicated by the combined signals of the LPRM detectors in a cell, with
period confirmations and relative cell amplitude exceeding specified setpoints.
One or more cells in a channel exceeding the trip conditions will result in a
channel trip. An OPRM Upscale trip is also issued from the channel if either the
growth rate or amplitude based algorithms detect oscillatory changes in the
neutron flux for one or more cells in that channel. -

There are four “sets” of OPRM related setpoints or adjustment parameters: N
a) OPRM trip auto-enable setpoints for APRM Simulated Thermal Power (29.5%) and [ ( )
recirculation drive flow (60%); b) period based detection algorithm (PBDA) -
confirmation count and amplitude setpoints; c) period based detection algorithm
tuning parameters; and d) growth rate algorithm (GRA) and amplitude based
algorithm (ABA) setpoints.

The first set, the OPRM auto-eriable region setpoints, are treated as
nominal setpoints with no additional margins added as discussed in Reference 5.
The settings, 29.5% APRM Simulated Thermal Power and 60% recircutation drive flow, |
are defined (1imit values) in a note to Table 2.2.1-1. The second set, the OPRM
PBDA trip setpoints, are established in accordance with methodologies defined in
Reference 4, and are documented in the COLR. There are no allowable values for
these setpoints. The third set, the OPRM PBDA “tuning” parameters, are
established or adjusted in accordance with and controlled by station procedures.
The fourth set, the GRA and ABA setpoints, in accordance with References 2 and 3,
are established as nominal values only, and controlled by station procedures.

3. Reactor Vessel Steam Dome Pressure-High

High pressure in the nuclear system could cause a rupture to the nuclear
system process barrier resulting in the release of fission products. A pressure
increase while operating will also tend to increase the power of the reactor by
compressing voids thus adding reactivity. The trip will quickly reduce the
neutron flux, counteracting the pressure increase. The trip setting is slightiy
higher than the operating pressure to permit normal operation without spurious
trips. The setting provides for a wide margin to the maximum allowable design
pressure and takes into account the location of the pressure measurement compared
to the highest pressure that occurs in the system during a transient. This trip
setpoint is effective at low power/flow conditions when the turbine stop valve RN
and control fast closure trips are bypassed. For a turbine trip or load rejection \\/)
under these conditions, the transient analysis indicated an adequate margin to A
the thermal hydraulic Timit.

LIMERICK - UNIT 2 B 2-7a Amendment 48, 189, 139,
Associated with Amendment 163



INTENTIONALLY LEFT BLANK



S (Continued)

- The reactor vessel water level trip setpoint has been used in transient
analyses dealing with coolant inventory decrease. The scram setting was chosen
far enough below the normal operating level to avoid spurious trips but high
enough above the fuel to assure that there {is adequate protection for the fuel

and pressure limits.

The main steam 1ine isolation valve closure trip was provided to 1imit
the amount of fission product reledse for certain postulated events. The MSIVs
are closed automatically from measured parameters such as high steam flow, low l
reactor water level, high steam tunnel erature, and Tow steam line pressure.
The MSIVs closure scram anticipates the pressure and flux transients which
could follow MSIV closure and thereby protects reactor vessel pressure

and fuel thermal/hydraulic Safety Limits.
6.  DELETED ]
7.  Drywell Pressure-High

High pressure in the drywell could indicate a break in the primary pressure .

boundary systems or a loss of drywell cooling. The reactor is tripped in order ‘
to minimize thg‘?ossibi11ty of fuel damage and reduce the amount of energy being (‘,)

added to the coolant and to the primary containment. The trip setting was
selected as Tow as possible without causing spurious trips.

i. FEB 1 6 1995
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LIMITING SAFETY SYSTEM SETTING

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

8. Scram Discharge Volume Water Level-High

The scram discharge volume receives the water displaced by the motion of
the control rod drive pistons during a reactor scram. Should this volume fill
up to a point where there is insufficient volume to accept the displaced water
at pressures below 65 psig, control rod insertion would be hindered. The reactor
is therefore tripped when the water level has reached a point high enough to
indicate that it is indeed filling up, but the volume is still great enough to
accommodate the water from the movement of the rods at pressures below 65 psig
when they are tripped. The trip setpoint for each scram discharge volume is
equivalent to a contained volume of 25.58 gallons of water.

9. Turbine Stop Valve-Closure

The turbine stop valve closure trip anticipates the pressure, neutron
flux, and heat flux increases that would result from closure of the stop
valves. With a trip setting of 5% of valve closure from full open, the
resultant increase in heat flux is such that adequate thermal margins are
maintained during the worst design basis transient.

10. Turbine Control Valve Fast Closure, Trip 0il Pfe§sure-Low

The turbine control valve fast closure trip anticipates the pressure, neutron
flux, and heat flux increase that could result from fast closure of the turbine
control valves due to load rejection with or without coincident failure of the
turbine bypass valves. The Reactor Protection System initiates a trip when fast
closure of the control valves is initiated by the fast acting solenoid valves and
in less than 30 milliseconds after the start of control.valve fast closure. This
is achieved by the action of the fast acting solenoid valves in rapidly reducing
hydraulic_trip oil pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose contacts form
the one-out-of-two-twice logic input to the Reactor Protection System. This trip
setting, a faster closure time, and a different valve characteristic from that of
the turbine stop valve, combine to produce transients which are very similar to
that for the stop valve.. Relevant transient analyses are discussed in Section
15.2.2 of the Final Safety Analysis Report.

11. Reactor Mode Switch Shutdown Position

The reactor mode switch Shutdown position is a redundant channel to the
automatic protective instrumentation channels and provides additional manual
reactor trip capability.

12. Manual Scram

The Manual Scram is 5 redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capability.
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LIMITING SAFETY SYSTEM SETTING

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)
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3/4.0 APPLICABILITY
BASES

establish the general requirements
appticable to L1m1t1ng Conditions for Operation. These requirements are based
on the requirements for Limiting Conditions for Operation stated in the Code
of Federa1 Regulations, 10 CFR 50.36(c)(2):

"Limiting Conditions for operation are the lowest functional capability
or performance levels of equipment required for safe operation of the
facility. When a 1imiting condition for operation of a nuclear reactor
is not met, the licensee shall shut down the reactor or follow any
remedial action permitted by the technical specification until the
condition can be met."

establishes the Applicability statement within each
individual specificatijon as the requirement for when (i.e., in which
OPERATIONAL CONDITIONS or other specified conditions) conformance to the
Limiting Conditions for Operation is required for safe operation of the
facility. The ACTION requirements establish those remedial measures that must
be taken within specified time 1imits when the requirements of a Limiting
Condition for Operation are not met. The ACTIONS for not meeting a single LCO
adequately manage any increase in plant risk, provided any unusual external
conditions (e.g., severe weather, offsite power instability) are considered.
In addition, the increased risk associated with simultaneous removal of
multiple s$tructures, systems, trains or components from service is assessed and
managed in accordance with 10 CFR 50.65(a)(4).

There are two basic types of ACTION requirements. The first specifies the
remedial measures that permit continued operation of the facility which 1s not
further restricted by the time 1imits of the ACTION requirements. In this.
case, conformance to the ACTION requirements provides an acceptable level of
safety for uniimited continued operation as long as the ACTION requirements
continue to be met. The second type of ACTION requirement specifies a time
Timit in which conformance to the conditions of the Limiting Condition. for
Operation must be met. This time Timit 1s the allowable outage time to
restore an 1noperable system or component to OPERABLE status or for restoring
parameters within specified 1imits. If these actions are not complieted within
the allowable outage time 1imits, a shutdown is required to place the facility
in an OPERATIONAL CONDITION or other specified cond1t10n in which the
spec1f1cat1on no longer’ app11es

The specified time 1imits of the ACTION requirements are applicable from the
point of time it 1s Ydentified that a Limiting Condition for Operation is not
met. The time 1imits of the ACTIQN requirements are also applicable when a
system or component is removed fromvwservice for surveillance testing or
investigation of operational problems. Individual specifications may include
a specified time 1imit for the completion of a Surveillance Requirement when
equipment 1s removed from service. In this case, the allowable outage time
1imits of the ACTION requirements are applicable when this 1imit expires 1f
the surveillance has not been completed. When a shutdown is required to
comply with ACTION requirements, the plant may have entered an OPERATIONAL
CONDITION in which a new specification becomes applicable. In this case, the
time 11mits of the ACTION requirements would apply from the point in time that
‘the new specification becomes applicable 1f the requirements of the Limiting
Condition for Operation are not met.
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Specification 3.0.2 establishes that noncompliance with a specification exists
when the requirements of the Limiting Condition for Operation are not met and
the assocliated ACTION requirements have not been implemented within the
specified time interval, unless otherwise specified. The purpose of this
specification 1s to clarify that (1) implementation of the ACTION requirements
within the specified time interval constitutes compiiance with a specification
and (2) completion of the remedial measures of the ACTION requirements is not
required when compliance with a Limiting Condition of Operation is restored
within the time interval specified in the associated ACTION requirements.

Specification 3.0.3 establishes the shutdown ACTION requirements that must be
implemented when a Limiting Condition for Operation is not met and the

condition is not specifically addressed by the associated ACTION requirements.
The purpose of this specification 1s to delineate the time 1imits for placing
the unit in a safe shutdown CONDITION when -plant operation cannot be maintained
within the 1imits for safe operation defined by the Limiting Conditions for
Operation and 1ts ACTION requirements. Planned entry into LCO 3.0.3 should be
avoided. If it 1s not practicable to avoid planned entry into LCO 3.0.3, plant
risk should be assessed and managed in accordance with 10 CFR 50.65(a)(4); and
the planned entry into LCO 3.0.3 should have less effect on plant safety than
other practicable alternatives. One hour is allowed to prepare for an orderly
shutdown before initiating a change in plant operation. This time permits the
operator to coordinate the reduction in electrical generation with the load
dispatcher to ensure the stability and availability of the electrical grid. The.
time 1imits spec1f1ed to enter lower CONDITIONS of operat1on permit the shutdown
to proceed in a controlled and orderly manner that is well within the specified
maximum cooldown rate and within the cooldown capabilities of the facility
assuming only the minimum required equipment is OPERABLE. This reduces thermahs
stresses on components of the primary coolant system and the potential for a
piant upset that could challenge safety systems under conditions for which this
specification applies.

If remedial measures permitting limited continued operation of the facility
under the provisions .of the ACTION requirements are completed, the shutdown may
be terminated. The time 1imits of the ACTION requirements are applicable

from the point in time there was a fallure to meet a Limiting Condition for
Operation. Therefore, the shutdown may be terminated if the ACTION requirements
have been met, the ACTION is no longer applicable, or time 1imits of the ACTION
requirements have not expired, thus providing an allowance for the completion of
the required actions.

The time Timits of Specification 3.0.3 allow 37 hours for the plant to be in
COLD SHUTDOWN when a shutdown 1s required during POWER operation. If the
plant is in a Tower CONDITION of operation when a shutdown is required, the
time 11imit for entering the next Tower CONDITION of operation applies.
However, if a lower CONQITION of operation is entered in less time than
allowed, the total ‘allowable time to enter COLD SHUTDOWN, or other OPERATIONAL
CONDITION, is not reduced. For example, 1f STARTUP is entered in 2 hours, the
time allowed to enter HOT SHUTDOWN is the next 11 hours because the total time
to enter HOT SHUTDOWN 1s not reduced from the allowable 1imit of 13 hours.
Therefore, 1f remedial measures are completed that would permit a return to
POWER operation, a penalty i1s not incurred by having to enter a lower
CONDITION of operaticn in Tess than the total time allowed.
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The same principle applies with regard to the allowable outage time limits of
the ACTION requirements, if compliance with the ACTION requirements for one
specification results in entry into an OPERATIONAL CONDITION or conditjion of
operation for another specification in which the requirements of the Limiting
Condition for Operation are not met. If the new specification becomes
applicable in less time than specified, the difference may be added to the
allowable outage time 1limits of the second specification. However, the
allowable outage time of ACTION requireménts for a higher CONDITION of
operation may not be used to extend the allowable outage time that is
applicable when a Limiting Condition for Operation is not met in a lower
CONDITION of operation. T ' )

The shutdown réquirements of Specifﬁcation 3.0.3 do not apply in CONDITIONS 4
and 5, because the ACTION requirements of individual specifications define the
remedial measures to be taken.

Specification 3,0.4 establishes Timitations on changes in OPERATIONAL CONDITIONS
or other specified conditions in the Applicability when a Limiting Condition for
Operation is not met. It allows placing the unit in an OPERATIONAL CONDITION or
other specified condition stated in that Applicability (e.g., the Applicability
desired to be entered) when unit conditions are such that the requirements of the
Limiting Condition for Operation would not be met, in accordance with either
Specification 3.0.4.a, Specification 3.0.4.b, or Specification 3.0.4.c.

Specification 3.0.4.a allows entry into an OPERATIONAL CONDITION or- other
specified condition in the Applicability with the Limiting Condition for Operation

'not met when the associated ACTION requirements to be entered following entry into

the OPERATIONAL CONDITION or other specified condition in the Applicability will
permit cohtinued operation within the MODE or other specified condition for an
unlimited period of time. Compliance with ACTIONS requirements that permit
continued operation of the unit for an unlimited period of time in an OPERATIONAL
CONDITION or other specified condition provides an acceptable level of safety for
continued operatiori. This is without regard to the status of the unit before or
after the OPERATIONAL CONDITION change. Therefore, in such cases, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability may be

made and the Required Actions followed after entry into the Applicability.

For example, LCO 3.0.4.a may be used when the Required Action to be entered states
that an jnoperable instrument channel must be placed in the trip condition within
the Completion Time. Transition into a MODE or other specified condition in the
Applicability may be made in accordance with LCO 3.0.4 and the channel is
subsequently placed in the tripped condition within the Completion Time, which
begins when the Applicability is entered. If the instrument channel cannot be
placed in the tripped condition and the subsequent default ACTION ("Required
Action and associated Completion Time not met") allows the OPERABLE train to be

“placed in operation, use of LCO 3.0.4.a is acceptable because the subsequent

ACTIONS to be. entered following entry into the MODE include ACTIONS (place the
OPERABLE train in operation) that permit safe plant operation for an unTimited
period of time in the MODE or other specified condition to be ertered.

Specification 3.0.4.b allows entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for Operation
not met after performance of a risk assessment addressing inoperable systems and
components, consideration of thé results, determination of the acceptability of
entering the OPERATIONAL CONDITION or other specified condition in the '
Applicability, and establishment of risk management actions; if appropriate.

LIMERICK ~ UNIT 2 o B 3/4 0-3 Amendment No. 124, 132,
‘ ] Associated with Amendment No. 189




APPLICABTLITY
BASES

The risk assessment may use quantitative, qualitative, or blended approaches,
and the risk assessment will be conducted using the plant program, procedures,
and criteria in place to implement 10 CFR 50.65(a)(4), which requires that
risk impacts of maintenance activities be assessed and managed. The risk
assessment, for the purposes of Specification 3.0.4.b, must take into account
all inoperable Technical Specification equipment regardless of whether the
equipment is included in the normal 10 CFR 50.65(a) (4) risk assessment scope.
The risk assessments will be conducted using the procedures and guidance
endorsed by Regulatory Guide 1.182, “Assessing and Managing Risk Before
Maintenance Activities at Nuclear Power Plants.” Regulatory Guide 1.182
endorses the guidance in Section 11 of NUMARC 93-01, “Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants.” These
documents address general guidance for conduct of the risk assessment,
guantitative and qualitative guidelines for establishing risk management
actions, and example risk management actions. These include actions to plan
and conduct other activities in a manner that controls overall risk, increased
risk awareness by shift and management personnel, actions to reduce the
duration of the condition, actions to minimize the magnitude of risk increases
(establishment of backup success paths or compensatory measures), and
determination that the proposed OPERATIONAL CONDITION change is acceptable.
Consideration should also be given to the probability of completing
restoration such that the requirements of the Limiting Condition for Operation
would be met prior to the expiration of the ACTION requirement’s specified
time interval that would require exiting the Applicability.

Specification 3.0.4.b may be used with single, or multiple systems and
components unavailable. NUMARC 93-01 provides guidance relative to
consideration of simultaneous unavailability of multiple systems and components.

The results of the risk assessment shall be considered in determining the
acceptability of entering the OPERATIONAL CONDITION or other specified condition
in the Applicability, and any corresponding risk management actions. The
Specification 3.0.4.b risk assessments do not have to be documented.

The Technical Specifications allow continued operation with equipment
unavailable in OPERATIONAL CONDITION 1 for the duration of the specified time
interval. Since this is allowable, and since in general the risk impact in that
particular OPERATIONAL CONDITION bounds the risk of transitioning into and
through the applicable OPERATIONAL CONDITIONS or other specified conditions in
the Applicability of the Limiting Condition for Operation, the use of the
Specification 3.0.4.b allowance should be generally acceptable, as long as the
risk is assessed and managed as stated above. However, there is a small subset
of systems and components that have been determined to be more important to risk
and use of the Specification 3.0.4.b allowance is prohibited. The Limiting
Conditjon for Operations governing these system and components contain Notes
prohibiting the use of Specification 3.0.4.b by stating that

Specification 3.0.4.b is not applicable. :

Specification 3.0.4.c allows entry into a OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for
Operation not met based on a Note in the Specification which states
Specification 3.0.4.c is applicable. These specific allowances.permit entry
into OPERATIONAL CONDITIONS or other specified conditions in the Applicability
when the associated ACTION requirements to be entered do not provide for
continued operation for an unlimited period of time and a risk assessment has
not been performed. This allowance may apply to all the ACTION requirements or
to a specific ACTION requirement of a Specification. The risk assessments
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performed to justify the use of Specification 3.0.4.b usually only consider
systems and components. For this reason, Specification 3.0.4.c is typically
applied to Specifications which describe values and parameters (e.g., Reactor
Coolant Specific Activity), and may be applied to other Specifications based on
NRC plant-specific approval.

The provisions of this Specification should not be interpreted as endorsing the
failure to exercise the good practice of restoring systems or components to
OPERABLE status before entering an associated OPERATIONAL CONDITION or other
specified condition in the Applicability.

The provisions of Specification 3.0.4 shall not prevent changes in OPERATIONAL
CONDITIONS or other specified conditions in the Applicability that are required
to comply with ACTION requirements. In addition, the provisions of
Specification 3.0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other
specified conditions in the Applicability that result from any unit shutdown.

In this X

LIMERICK - UNIT 2 B 3/4 0-3al Amendment No. 124, 132,
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context, a unit shutdown is defined as a change in OPERATIONAL CONDITION or
other specified condition in the Applicability associated with transitioning
from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2
to OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION
4,

Upon entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability with the Limiting Condition for Operation not met, Specification
3,0.1 and Specification 3.0.2 require entry into the applicable Conditions and
ACTION requirements until the Condition is resolved, until the Limiting
Condition for Operation is met, or until the unit is not within the
Applicability of the Technical Specification.

Surveillances do not have to be performed on the associated inoperable equipment
(or on variables outside the specified 1imits), as permitted by Specification
4.0.1. Therefore, utilizing Specification 3.0.4 is not a violation of
Specification 4.0.1 or Specification 4.0.4 for any Surveillances that have not
been performed on inoperable equipment. However, SRs must be met to ensure
OPERABILITY prior to declaring the associated equipment OPERABLE (or variable
within limits) and restoring compliance with the affected Limiting Condition for
Operation.

Specification 3.0.5 establishes the allowance for restoring equipment to service
under administrative controls when it has been removed from service or declared
inoperable to comply with ACTIONs. The sole purpose of this Specification is to
provide an exception to Specifications 3.0.1 and 3.0.2 (e.g., to not comply with
the applicable ACTION(s)) to allow the performance of required testing to
demonstrate: :

a. The OPERABILITY of the equipment being returned to service, or
b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to service
in conflict with the requirements of the ACTIONs is Timited to the time
necessary to perform the required testing to demonstrate OPERABILITY. This
Specification does not provide time to perform any other preventive or
corrective maintenance. LCO 3.0.5 should not be used in lieu of other
practicable alternatives that comply with Required Actions and that do not
require changing the MODE or other specified conditions in the Applicability 1in
order to demonstrate equipment is OPERABLE. LCO 3.0.5 is not intended to be
used répeatedly.

An example of demonstrating equipment is OPERABLE with the Required Actions not
met is opening a manual valve that was closed to comply with Required Actions to
isolate a flowpath with excessive Reactor Coolant System (RCS) Pressure
Isolation Valve (PIV) leakage in order to perform testing to demonstrate that
RCS PIV leakage is now within limit.

LIMERICK - UNIT 2 B 3/4 0-3b Amendment No. 324, 132,
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Examples of demonstrating equipment OPERABILITY include instances in which it is
necessary to take an inoperable channel or trip system out of a tripped
condition that was directed by a Required Action, if there is no Required Action
Note for this purpose. An example of verifying OPERABILITY of equipment removed
from service is taking a tripped channel out of the tripped condition to permit
the logic to function and indicate the appropriate response during performance
of required testing on the inoperable channel.

Examples of demonstrating the OPERABILITY of other equipment are taking an
inoperable channel or trip system out of the tripped condition to 1) prevent the
trip function from occurring during the performance of required testing on
another channel in the other trip system, or 2) to permit the logic to function
and indicate the appropriate response during the performance of required testing
on another channel in the same trip system.

The administrative controls +in LCO 3.0.5 apply in all cases to systems or
components in Chapter 3 of the Technical Specifications, as long as the testing
could not be conducted while complying with the Required Actions. This includes
the realignment or repositioning of redundant or alternate equipment or trains
previously manipulated to comply with ACTIONS, as well as equipment removed from
service or declared inoperable to comply with ACTIONS.

LIMERICK - UNIT 2 B 3/4 0-3bl Amendment No. 124, 132,
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3/4.Q0 APPLICABILITY

BASES

Specification 3.0.6 establishes an exception to Specifications 3.0.1 and 3.0.2 for
supported systems that have a support system Limiting Condition for Operation
specified in the Technical Specifications (TS). The exception to Specification
3.0.1 §s provided because Specification 3.0.1 would require that the ACTIONs of
the associated inoperable supported system Limiting Condition for Operation be
entered solely due to the inoperability of the support system. This exception is
justified because the actions that are required to ensure the plant is maintained
in a safe condition are specified in the support system Limiting Condition for
Operation's ACTIONs. These ACTIONs may include entering the supported system's
ACTIONs or may specify other ACTIONs. The exception to Specification 3.0.2 is
provided because Specification 3.0.2 would consider not entering into the ACTIONs
for the supported system within the specified time intervals as a TS
noncompliance.

When a support system is inoperable and there is a Limiting Condition for
Operation specified for it in the TS, the supported system(s) are required to be
declared inoperable if determined to be inoperable as a result of the support
system inoperability. However, it is not necessary to enter into the supported
systems' ACTIONs unless directed to do so by the support system's ACTIONs. The
potential confusion and -inconsistency of requirements related to the entry into
multiple support and supported systems' Limiting Condition for Operations' ACTIONs
are eliminated by providing all the actions that are necessary to ensure the plant
is maintained in a safe condition in the support system's ACTIONs.

However, there are instances where a support system's ACTION may either direct a
supported system to be declared inoperable or direct entry into ACTIONS for the
supported system. This may occur immediately or after some specified delay to
perform some other ACTION. Regardless of whether it is immediate or after some
delay, when a support system's ACTION directs a supported system to be declared
inoperable or directs entry into ACTIONs for a supported system, the applicable
ACTIONs 'shall be entered in accordance with Specification 3.0.1.

Specification 6.17, "Safety Function Determination Program (SFDP)," ensures 1loss
of safety function is detected and appropriate actions are taken. Upon entry into
Specification 3.0.6, an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial actions, or
compensatory actions may be identified as a result of the support system
inoperability and corresponding exception to entering supported system ACTIONS.
The SFDP implements the requirements of Specification 3.0.6.

The following examples use Figure B 3.0-1 to illustrate loss of safety function
conditions that may result when a TS support system is inoperable. 1In this
figure, the fifteen systems that comprise Train A are independent. and redundant to
the fifteen systems that comprise Train B. To correctly use the figure to
i1lustrate the SFDP provisions for a cross train check, the figure establishes a
relationship between support.and supported systems as follows: the figure shows
System 1 as a support system for System 2 and System 3; System 2 as a support
system for System 4 and System 5; and System 4 as a support system for System 8
and System 9. Specifically, a Tloss of safety function may exist when a support
system is inoperable and:

a. A syétem redundant to system(s) supported by the inoperable support
system is also inoperable (EXAMPLE B 3.0.6-1),
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3/4.0  APPLICABILITY
BASES

When loss of safety function is determined to exist, and the SFDP requires entry (;
into the appropriate ACTIONs of the Limiting Condition for Operation in which the
loss of safety function exists, consideration must be given to the specific type
of function affected. Where a Toss of function is solely due to a singie
Technical Specification support system (e.g., loss of automatic start due to
inoperable instrumentation, or loss of pump suction source due to low tank level)
the appropriate Limiting Condition for Operation is the Limiting Condition for
Operation for the support system. The ACTIONs for a support system Limiting
Condition for Operation adequately address the inoperabilities of that system
without relfance on entering its supported system Limiting Condition for
Operation. When the loss of function is the result of multiple support systems,
the appropriate Limiting Condition for Operation is the Limiting Condition for
Operation for the supported system.

Specification 3,0,.7 - Not Used

Specification 3,0,8 establishes conditions under which systems are considered to
remain capable of performing their intended safety function when associated
snubbers are not capable of providing their associated support function(s).

This Specification states that the supported system is not considered to be
inoperable solely due to one or more snubbers not capable of performing their
assoctated support function(s). This is appropriate because a 1imited length of
time is allowed for maintenance, testing, or repair of one or more snubbers not
capable of performing their associated support function(s) and appropriate
compensatory measures are specified in the snubber requirements, which are
located outside of the Technical Specifications (TS) under licensee control.

The snubber requirements do not meet the criteria in 10 CFR 50.36(c)(2)(i1), '
-and, as such, are appropriate for control by the licensee. L

If the allowed time expires and the snubber(s) are unable to perform their
associated support function(s), the affected supported system's Limiting
Condition for Operation must be declared not met and the associated ACTION
requirements shall be met in accordance with Specification 3.0.1.

Specification 3.0.8.a applies when one or more snubbers are not capable of
providing their associated support function(s) to a single train or subsystem
of a multiple train or subsystem supported system or to a single train or
subsystem supported system. Specification 3.0.8.a allows 72 hours to restore
the snubber(s) before declaring the supported system inoperable. The 72-hour
Completion Time is reasonable based on the low probability of a seismic event
concurrent with an event that would require operation of the supported system
occurring while the snubber(s) are not capable of performing their associated
support function and due to the availability of the redundant train of the
supported system,

Specification 3.0.8.b applies when one or more snubbers are not capable of
providing their associated support function(s) to more than one train or
subsystem of a multiple train or subsystem supported system. Specification
3.0.8.b allows 12 hours to restore the snubber(s) before declaring the
supported system inoperabie. The 12-hour Completion Time is reasonable based
on the lTow probability of a seismic event concurrent with an event that would
require operation of the supported system occurring while the snubber(s) are
not capable of performing their associated support function.

LIMERICK - UNIT 2 . B 3/4 0-3e Amendment No. 124, 132,
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The following configuration restrictions shall be applied to the use of
Specification 3.0.8:

(1) Specification 3.0.8.a can only be used if one of the following two
means of heat removal 1is available:

a. At least one high pressure makeup path (e.g., using High Pressure
Coolant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC)
or 1ts equivalent) and heat removal capability (e.g., suppression
pool cooling), including a minimum set ‘of, supporting equipment
required for success, not associated with the inoperable
snubber(s), or

b. At least one low pressure makeup path (e.g., Low Pressure Coolant
Injection (LPCI) or Core Spray (CS)) and heat removal capability
(e.g., suppression pool cooling or shutdown cooling), including a
minimum set of supporting equipment required for success, not
assoc1ated with the inoperable snubber(s).

(2) Specification 3.0.8.b can only be used following verification that at
least one success path exists, using equipment not associated with the
inoperable snubber(s), to provide makeup and core cooling needed to
mitigate Loss of Offsite Power (LOOP) accident sequences (i.e.,

"initiated by a seismically-induced LOOP event with concurrent 16ss of
all safety system trains supported by the out-of-service snubbers).

Specification 3.0.8 only applies to the seismic function of snubbers; it
does not apply to the non-seismic functions of snubbers. Therefore, each use
of Specification 3.0.8 for seismic snubbers that also have non-seismic
functions requires confirmation that at Teast one train (or subsystem) of
systems supported by the inoperable snubbers would remain capable of
performing their required safety or support functions for postulated design
"Toads other than seismic loads. In addition, a record of the design function
of the inoperable snubber (i.e., seismic vs. non-seismic), impTlementation
and compliance with the conf1gurat1on restrictions def1ned above, and the
associated plant configuration shall be available on a recoverab]e basis for
NRC inspection.

Specification 3.0.8 requires that risk be assessed and managed. Industry and
NRC guidance on the Tmplementation of 10 CFR 50.65(a)(4) (i.e., the
Maintenance Rule) does not address seismic risk. However, use of
Specification 3.0.8 should be considered with respect to other plant
maintenance activities, and integrated into the existing Maintenance Rule
process to the extent possible so that maintenance on any unaffected train
or subsystem is properly controlled, and emergent issues are properly
addressed. The risk assessment need not be quantified, but may be a
qualitative awareness of the vulnerability of systems and components when
one or more snubbers are not able to perform their associated support
function.

ifi ' estab11shes conditions under which systems described in
the Technica] Specifications are considered to remain OPERABLE when required
barriers are not capable of providing thelr related support function(s).

Barriers are doors, walls, floor piugs, curbs, hatches, installed structures
or components, or other devices, not explicitly described in Technical
Specifications, that support the performance of the safety function of systems
described 1n the Technical Specifications. This Limiting Condition for
“Operation states that the supported system is not considered to be inoperable

LIMERICK - UNIT 2 B 3/4 0-3f Associated with Amendment No. 209
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solely due to required barriers not capable of performing their related
support function(s) under the described conditions. Limiting Condition for
Operation 3.0.9 allows 30 days before declaring the supported system(s)
inoperable and the Limiting Conditions for Operation associated with the
su?ported system(s) not met. A maximum time is placed on each use of this
allowance to ensure that as required barrjers are found or are otherwise made
unavailable, they are restored. However, the allowable duration may be less
than the specified maximum time based on the risk assessment.

If the allowed time expires agd the barriers are unable to perform their
related support function(s), the supported system's Limiting Conditjons for
Operation must be declared not met and the Conditions and Required Actions
entered 1n accordance with Limiting Condition for Operation 3.0.2.

This provision does not apply to barriers which support ventilation systems or
to fire barriers. The Tecnnical Specifications for ventilation systems provide
specific Conditions for inoperable barriers. Fire barriers are addressed by
other regulatory requirements and associated plant programs. This provision
does not'a$p1y to barriers which are not required to support system

OPERABILITY (see NRC Regulatory Issue Summary 2001-09, "Control of Hazard
Barriers," dated April 2, 2001).

The ﬁrovisions of Limiting Condition for Operation 3.0.9 are justified because
of the Tow risk associated with required barriers not being capable of
performing their related support function. This provision 1s based on
consideration of the following initiating event categories:

Loss of coolant accidents;
High energy line breaks;
Feedwater 1ine breaks;
Internal flooding;

External flooding;

Turbine missile eJection; and
Tornado or high wind. '

The risk impact of the barriers which cannot perform their related support
function(s) must be addressed pursuant to the risk assessment and management
provision of the Maintenance Rule, 10 CFR 50.65 (a)(4), and the associated
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness

of Maintenance at Nuclear Power Plants." Regulatory Guide 1.160 endorses the
uidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the
ffectiveness of Maintenance at Nuclear Power Plants." This guidance provides

for the consideration of dynamic plant configuration issues, emergent
conditions, and other aspects pertinent to plant operation:with the barriers
unable to perform thelr related support function(s). These considerations may
result in risk management and other compensatory actions being required during

?he p$r1?d)that barriers are unable to perform their related support
unction(s).

Limiting Condition for Operation 3.0.9 may be applied to one or more trains or
subsystems of a system supported by barriers that cannot provide their related
support function(s), provided that risk is assessed and managed (including
consideration of the effects on Large Early Release and from external events).
If applied concurrently to more than one train or subsystem of a multiple
train or subsystem supported system, the barriers supporting each of these
trains or subsystems must provide their related support function(s) for
different categor1es of inttiating events. For example, Limiting Condition
for Operation 3.0.9 may be applied for ug to 30 days for more than one train
of a multiple train supported system if the affected barrier for one train
protects against internal flooding and the affected barrier for the other
train protects against tornado missiles. In this example, the affected barrier
mayhbe the same physical barrier but serve different protection functions for
each train.
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The HPCI and RCIC systems are single train systems for injecting makeup water
into the reactor during an accldent or transient event. For the purposes of

Limiting Condition for Operation 3.0.9, the HPCI system, the RCIC system, and
the ADS are considered independent subsystems of a single system and Limiting
Condition for Operation 3.0.9 can be used on these single train systems in a

manner similar to multiple train or subsystem systems.

If during the time that Limiting Condition for Operation 3.0.9 is being used,
the required OPERABLE train or subsystem becomes inoperable, 1t must be
restored to OPERABLE status within 24 hours. Otherwise, the train(s) or
subsystem(s) supported by barriers that cannot perform their related support
function(s) must be declared inoperable and the associated Limiting Conditions
for Operation declared not met. This 24 hour period provides time to respond
to emergent conditions that would otherwise 1ikely lead to entry into Limiting
Condition for Operation 3.0.3 and a rapid plant shutdown, which is not
Justified given the lTow probability of an initiating event which would require
the barrier(s) not capable of performing their related support function(s).
During this 24 hour period, the plant risk associated with the existing
conditions is assessed and managed in accordance with 10 CFR 50.65(a)(4).
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io . t establish the general requirements applicable
to Surveillance Requirements. SR 4.0.2 and SR 4.0.3 apply in Section 6,
Administrative Controls, only when invoked by a Section 6 Specification. These
requirements are based on the Surveillance Requirements stated in the Code of
Federal Regulations 10 CFR 50.36(c)(3):

"Surveillance requirements are requiremeénts relating to test, calibration;
or inspection to ensure that the necessary quality of systems and components
1s matntained, that facility operation will be within safety 1imits, and that
the 1imiting conditions of operation will be met."

Specification 4.0.1 establishes the requirement that SRs must be met during the
OPERATIONAL CONDITIONS or other specified conditions in the Applicability for
which the requirements of the Limiting Condition for Operation apply, unless
otherwise specified in the individual SRs. This Specification is to ensure that
Surveillances are performed to verify the OPERABILITY of systems and components,
and that variables are within specified 1imits: Failure to meet a Surveillance
within the specified Surveillance time interval and allowed extension, in
accordance with Specification 4.0.2, constitutes a failure to meet the Limiting
Condition for Operation: :

Systems and components are assumed to be OPERABLE when the associated SRs have
been met. Ngthing in this Specification, however, is to be construed as implying,
thatsystems or components are OPERABLE when: h )

a. The systems or components are known to be 1noperab1e, although sti11
meeting the SRs; or

b. The requirements of the Surveillance(s) are known to be not met
between required Surveillance performances.

Surveillances do not have to be performed when the unit is in an OPERATIONAL
CONDITION or other specified condition for which the requirements of the
associated Limiting Condition for Operation are rnot applicable, unless otherwise
specified. The SRs associated with a Special Test Exception Limiting Condition
for Operation are only applicable when the Special Test Exception Limiting
Condition' for Operation 1s used as an allowable exception to the requ1rements of a
Specification.

UnpTlanned events may satisfy the requirements (including applicable acceptance
criteria) for a glven SR. In this case, the unplanned event may be credited as
fulfilling the performance of the SR. This allowance includes those SRs whose
performance is normally prec]uded in a given OPERATIONAL CONDITION or other
specified condition.

Surveillances, including Surveilldnces invoked by ACTION requirements, do not
have to be performed on inoperable equipment because the ACTIONS define the
remedial measures that apply. Surveillances have to be met and performed in
accordance with Specification 4.0.2, prior to return1ng equipment to OPERABLE
status.

T . * .
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BASES .

Upon completion of maintenance, appropriate post maintenance testing is required
to declare equipment OPERABLE. This includes ensuring applicable Surveillances
are not failed and their most recent performance is in accordance with
Specification 4.0.2. Post maintenance testing may not be possible in the
current OPERATIONAL CONDITION or other specified conditions in the Applicability
due to the necessary unit parameters not having been established. 1In these
situations, the equipment may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the equipment 1s not
otherwise believed to be incapable of performing its functifon. This will allow
operation to proceed to an OPERATIONAL CONDITION or other specified condition
where other necessary post maintenance tests can be completed.

Some examples of this process are:

a. Control Rod Drive maintenance during refueling that requires scram
testing at > 950 psi. However, if other appropriate testing 1s
satisfactorily completed and the scram time testing of
Specification 4.1.3.2 is satisfied, the control rod can be
considered OPERABLE. This allows startup to proceed to reach
950 psi to perform other necessary testing. i

b. High pressure coolant injection (HPCI) maintenance during shutdown
that requires system functional tests at a specified pressure.
Provided other appropriate testing is satisfactorily completed,
startup can proceed with HPCI considered OPERABLE. This allows

operation to reach the specified pressure to complete the necessary
post maintenance testing.

LIMERICK - UNIT 2 B 3/4 0-3h Amendment No. 124, 132,
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. surve111ance 1nterva1 S B e

:»
1 \.,,-

IR

R

P3O

spgg]fjgat1og &, i3 estab11shes the f1ex1b111ty 5 defer dec1ar1ng affected . iief S
equipment. 1noperab1e or: an.affected variable oltside the specified Timits. when a -, .
..Surveillanceé -has, not. been performed within thé, spec1f1ed -Surveillance. time -
jnterval-and a11owed extension. - A:delay" per1od of up' to 24 hours-or.up to: the

" Tintit oft the spec1f1ed Surve111ance time: intervatl,. whichever is. greater; ap p11es
from the point.in,time. that it.is discovered .that the Surveillance has‘not-been .
_performed in° accordancé with Specif1cat1on 4.0:2,- and not at:the: time. that the

, spec1fﬂed Surve111ance time 1nterva1 and allowed .extension: was; not met U ,
When a Sectwn 6. 8 "Procedures and. Programs, “spec'lf'lcatwn states that the S Q(/\'
provisions of SR:4.0.3-.are app11cab1e it permits.- “the f1ex1b111ty 1o defer, ~ = .0
declaring the: test1ng requirement. not met in :accordance with SR 4.0.3; when" the o T
“testing .has: not: been completed within the testing interval’ (including’ the ST T
a]1owance of. SR 4 0.2 1f 1nvoked by the Sect1on 6 8 specifﬁcation) R - o

Th1s de]ay per1od prov1des adequate time to perform Surve111ances that have. = .

"been missed. This delay per1od permits the performance of a Surveillance before I

complying with. ACTION. requirements' or- other- remedial- ‘measures that might . R

prec]ude performance of: the Surve11]ance Ce e e L ]

The ‘basis for th1s de1ay per1od 1nc1udes cons1derat10n of unit cond1t1ons,\

_adequate planning, availabiTity of personnel, the time required to perform the f .

o Surveillance; the safety. sagn1fﬁcance -of ‘the delay. in‘completing’ the requ1red ','.""'- :
. Surveillance,- and-the: recognition -that. the most probable result of any-- gL ,
part1cu1ar Surve111ance be1ng performed is the;verification-of: conformance with— - - -~
" the requirements., * When a' Surveillance with.a Sufveillance time interval based

‘not on- time intervals, but upon spec1fﬁed unit cond1t1ons, operating situations,

»or requirements of regu1atﬁons (e.g.; prior to entering OPERATIONAL -CONDITION 1

after, each, fuel loading, or in accordance with 10 CFR 50, Appendix J, as- o -
modified by approved exemptions, etc.) is discovered to have. not been performed

when specified, .Specification 4.0.3 allows for the full delay period of up to

. the specified Surve111ance time interval.to perform the Surveillance. However,

‘since there is.not a time interval specified, the missed Surve111ance shou1d be

performed at the f1rst reasonab1e opportunity §

" Specification 4.0. 3 prov1des a time Timit for, and}a11owances for the

performance of, -Surveillances that become applicable as a consequence of ‘ ‘ (1 ~
OPERATIONAL CONDIT.[ON changes imposed by ACI‘ION requ1 rements. ‘ ey

LIMERICK - UNIT 2 - ‘ B3/40-4  Amendment No. 5, 34, 124,



3/4.0 APPLICABI

BASES

Specification 4.0,3 (Continued)

SR 4.0.3 is only applicable if there is a reasonable expectation the associated
equipment is OPERABLE or that variables are within limits, and it is expected that
the Surveillance will be met when performed. Many factors should be considered,
such as the period of time since the Surveillance was last performed, or whether
the Surveillance, or a portion thereof, has ever been performed, and any other
indications, tests, or activities that might support the expectation that the
Surveillance will be met when performed. An example of the use of SR 4.0.3 would
be a relay contact that was not tested as required in accordance with a particular
SR, but previous successful performances of the SR included the relay contact; the
adjacent, physically connected relay contacts were tested during the SR
performance; the subject relay contact has been tested by another SR; or
historical operation of the subject relay contact has been successful. It is not
sufficient to infer the behavior of the associated equipment from the performance
of similar equipment. The rigor of determining whether there is a reasonable
expectation a Surveillance will be met when performed should increase based on the
length of time since the last performance of the Surveillance. If the Surveillance
has been performed recently, a review of the Surveillance history and equipment
performance may be sufficient to support'a reasonable expectation that the
Surveillance will be met when performed. For Surveillances that have

not been performed for a long period or that have never been performed, a rigorous
evaluation based on objective evidence should provide a high degree of confidence
that the equipment is OPERABLE. The evaluation should be documented in sufficient
detail to allow a knowledgeable individual to understand the basis for the
determination.

Failure to comply with specified Surveillance time intervals and allowed
extensions for SRs is expected to be an infrequent occurrence. Use of the delay
period established by Specification 4.0.3 is a flexibility which is not intended
to be used repeatedly to extend Surveillance intervals.

LIMERICK - UNIT 2 B 3/4 0-4a Associated with Amendment No. 188,
189



-

N

ANVIE 1437 ATIVNOLINGINT 3Dvd STHL



APPLICABTLITY
BASES

While up to 24 hours or the 1imit of the specified Surveillance time interval is
provided to perform the missed Surveillance, it is expected that the missed
Surveillance will be performed at the first reasonable opportunity. The
.determination of the first reasonable opportunity should include consideration
of the impact on plant risk (from delaying the Surveillance as well as any plant
configuration changes required or shutting the plant down to perform the
Surveillance) and impact on an{ analysis assumptions, in addition to unit
conditions, planning, availability of personnel, and the time required to
perform the Surveillance. This risk impact should be managed through the
program in E]ace to implement 10 CFR 50.65(a)(4) and its implementation
guidance, NRC Regulatory Guide 1.182, "Assessing and Managing Risk Before
Maintenance Activities at Nuclear Power Plants.’ This Regulatory Guide
addresses consideration of temporary.and aggregate risk impacts, determination
~of risk management action thresholds, and risk management action up to and
including plant shutdown. The missed Surveillance should be treated as an
. emergent condition as discussed in the Regulatory Guide. The risk evaluation
may use quantitative, qualitative, or blended methods. The degree of depth and
rigor of the evaluation should be commensurate with the importance of the
component. Missed Surveillances for important components should be analyzed
quantitatively. If the results of the risk evaluation determine the risk -
increase is significant, this evaluation should be used to determine the safest
- course of action. A1l missed Surveillances will be placed in the Corrective
Action Program.

If a Surveillance is not completed within the allowed delay period, then the
equipment is considered inoperable or the varfable is considered outside the
specified 11mits and the ACTION requirements for the applicable Limiting
.Condition for Operation begin immediately upon expiration of the delay period.
If a Surveillance is failed within the delay period or the variable is outside
the specified 1imits, then the equipment is inoperable and the Completion Times
of the Required Actions for the applicable LCO Conditions begin immediately
upon the failure of the Surveillance.

Completion of the Surveillance within the delay period allowed by this
Specification, or within the allowed times specified in the ACTION requirements,
restores compliance with Specification 4.0.1.

- Specification 4.0.4 establishes the'requirement that all applicable SRs must be
met before entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability. , o

This Specification ensures that system and component OPERABILITY requirements and
variable 11mits are met before entry into OPERATIONAL CONDITIONS or other
specified conditions in the Applicability for which these systems and components
ensure safe operation of the unit. The provisions of this Specification should
not be interpreted as endorsing the failure to exercise the good practice of
restoring systems or components to OPERABLE status before entering an associated
OPERATIONAL CONDITIQN or other specified condition in the Applicability.

A provision is included to allow entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability when a Limiting Condition for Operation
is not met due to a Surveillance not being met in accordance with Specification
3.0.4. :

However, in certain circumstances, failing to meet an SR will not result in
Specification 4.0.4 restricting an OPERATIONAL CONDITION change or other specified

LIMERICK - UNIT 2 B 3/4 0-5 Amendment No. 32, 89, 124, 132




APPLICABILITY

BASES

condition change. When a system, subsystem, division, component, device, or
variable 1s inoperable or outside its specified 1imits, the associated SR(s) are
not required to be performed, per Specification 4.0.1, which states that
surveillances do not have to be performed on inoperable equipment. When equipment
is inoperable, Specification 4.0.4 does not-apply to the assoclated SR(s) since
the requirement for the SR(s) to be performed is removed. Therefore, failing to
perform the Surveillance(s) within the specified Surveillance time interval does
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS
or other specified conditions of the Applicability.. However, since the Limiting
Condition for Operation is not met in this instance, Specification 3.0.4 will
govern any restrictions that may (or may not) apply to OPERATIONAL CONDITION or
other specified condition changes. Specification 4.0.4 does not restrict changing
OPERATIONAL CONDITIONS or other specified conditions of the Applicability when a
Surveillance has not been performed within the specified Surveillance time
interval, provided the requirement to declare the Limiting Condition for Operation
not met has been delayed in accordance with Specification 4.0.3.

The provisions of Specification 4.0.4 shall not prevent entry into OPERATIONAL
CONDITIONS or other specified conditions in the App11cab111ty that are required to
comply with ACTION requirements. In addition, the provisions of Specification
4.0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other specified
conditions in the Applicability that result from any unit shutdown. In this
context, a unit shutdown is defined as a change in OPERATIGNAL CONDITION or other
specified condition in the Applicability associated with transitioning from
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4.

Specification 4.0.5 establishes the requirement that inservice inspection of ASME
Code Class 1, 2 and 3 components and inservice testing of ASME Code Class 1, 2 and
3 pumps and valves shall be performed in accordance with a ?er1od1ca11y updated
version of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda, and
the ASME Code for Operation and Maintenance of Nuclear Power Plants (ASME OM Code) and
applicable Addenda as required by 10 CFR 50.55a. The provisions of SR 4.0.2 and SR
4.0.3 do not apply to the INSERVICE TESTING PROGRAM unless there is a specific SR
referencing usage of the program.

Limerick Generating Station has recelved a license amendment to implement 10 CFR
50.69, “Risk-Informed Categorization and Treatment of Structures, Systems and
Components for Nuclear Power Reactors,” and may voluntarily comply with the
requirements of 10 CFR 50.69 as an a1ternat1ve to compliance with the following
requirements for structures, systems, and components (SSCs) that have a Risk-
Informed Safety Class (RISC) of RISC-3:

(1) The INSERVICE TESTING PROGRAM requirements of 10 CFR 50.55a(f), and

(2) The inservice Inspection, and repalr and replacement (with the exception of
fracture toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR
50.55a(g).

Therefore, SSCs that have been categorized as RISC-3 in accordance with 10 CFR
50.69 may be removed from the INSERVICE TESTING [IST] PROGRAM and the Inservice
Inspection (ISI) Program in accordance with 10 CFR 50.69(b)(1)(v). ’

RISC-3 SSCs with technical specification survéillance requirements referencing
Technical Specification 4.0.5, which have been removed from the IST/ISI programs,
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2). The
SSCs must continue to meet the acceptance criteria specified in associated technical
specification surveillance requirements, as applicable; however, the surveillance
frequency is determined as part of the alternative treatment.

LIMERICK - UNIT 2 B 3/4 0-6 : Amendﬁent No. 132, 333, 165
Associated with Amendment No. 388, 210
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BASES

3/4,1.1 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor can be made
subcritical from all operating conditions, (2) the reactivity transients
associated with postu]ated 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% A k/k or R + 0.28% A k/k, as appropriate.

The 0.38% A k/k Includes uncertainties and calculation biases. The value of R
in units of ¥ A k/k is the difference between the calculated value of minimum
shutdown margin during the operating cycle and the calculated shutdown margin

at the time of the shutdown margin test at the beginning of cycle. The value

of R must be positive or zero and must be determined for each fuel Toading 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 s demonstrated by (an insequence) control rod withdrawal at the
beginning of 1ife fuel cycle conditions, and, i1f necessary, at any future time
in the cycle 1f the first demonstration indicates that the required margin could
be reduced as a function of expgosure. Observation of subcriticality in this
condition 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 locading,
but the margin must also be determined anytime a control rod is incapable of
insertion.

3/4,1.2 REACTIVITY ANOMALIES

Since the SHUTDOWN MARGIN reguirement for the reactor is small, a careful
check on actual conditions to the predicted conditions is necessary, and the
changes in reactivity can be inferred from these comparisons of core Kesrective
(Kes). Since the comparisons are easily done, frequent checks are not an
imposition on normal operations. A 1% change is larger than is expected for
normal operation so a change of this magnitude should be thoroughly evaluated.

A change as large as 1% would not exceed the design conditions of the reactor
and 1s on the safe side of the postulated transients.

LIMERICK - UNIT 2 B 3/4 1-1 Associated with Amendment No. 168



REACTIVITY CONTROL SYSTEMS
BASES

3/4.1.3 CONTROL RODS

The specification of this section ensure that (1) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consistent with
those used in the accident analysis, and (3) the potential effects of the rod
drop accident are 1imited. The ACTION statements permit variations from the basic
requirements but at the same time impose more restrictive criteria for continued
operation. A limitation on inoperable rods is set such that the resultant effect
on total rod worth and scram shape will be kept to a minimum. The requirements
for the various scram time measurements ensure that any indication of systematic
problems with rod drives will be investigated on a timely basis.

Damage within the control rod drive mechanism could be a generic problem,
therefore with a control rod immovable because of excessive friction or
mechanical interference, operation of the reactor is 1imited to a time period
which is reasonable to determine the cause of the inoperability and at the same
time prevent operation with a large number of fnoperable control rods.

Control rods that are inoperable for other reasons are permitted to be
taken out of service provided that those in the nonfully-inserted position are
consistent with the SHUTDOWN MARGIN requirements.

The number of control rods permitted to be inoperable could be more than
the eight allowed by the specification, but the occurrence of eight inoperable
rods could be indicative of a generic problem and the reactor must be shutdown
for investigation and resolution of the problem.

The control rod system is designed to bring the reactor subcritical at a
rate fast enough to prevent the MCPR from becoming less than the fuel cladding
safety 1imit during the 1imiting power transient analyzed in Section 15.2 of
the FSAR. This analysis shows that the negative reactivity rates resulting
from the scram with the average response of all the drives as given in the
specifications, provided the required protection and MCPR remains greater than
the fuel cladding safety 1imit. The occurrence of scram times longer then
those specified should be viewed as an indication of a systemic problem with
the rod drives and therefore the surveillance interval is reduced in order to
prevent operation of the reactor for long periods of time with a potentially
serious problem.

Scram time testing at zero psig reactor coolant pressure is adequate to
ensure that the control rod will perform its intended scram function during startup
of the plant until scram time testing at 950 psig reactor coolant pressure 1is
performed prior to exceeding 40% rated core thermal power,

The scram discharge volume 1s required to be OPERABLE so that it will be
available when needed to accept discharge water from the control rods during a
reactor scram and will 1solate the reactor coolant system from the containment
when required.

The OPERABILITY of all SDV vent and drain valves ensures that the SDV vent
and drain valves will close during a scram to contain reactor water discharged to
the SDV piping. The SDV has one common drain 1ine and one common vent 1ine.
Since the vent and drain 1ines are provided with two valves in series, the single
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REACTIYITY CONTROL SYSTEMS

BASES

CONTROL RODS  (Continued)

failure of one valve in the open position will not impair the isolation function
of the system. Additionally, the valves are required to open on scram reset to
ensure that a path is available for the SDV piping to drain freely at other
times.

. When one SDV vent or drain valve is inoperable in one or more lines, the
valves must be restored to OPERABLE status within 7 days. The allowable outage
time is reasonable, given the level of redundancy in the 1ines and the Tow
probability of a scram occurring while the valve(s) are inoperabie. The SDV is
sti1l isolable since the redundant valve in the affected 1ine is OPERABLE. During
these periods, the single failure criterion may not be preserved, and a higher
risk exists to allow reactor water out of the primary system during a scram.

If both valves in a line are inoperable, the line must be isolated to
contain the reactor coolant during a scram. When a line is isolated, the
potential for an inadvertent scram due to high SDV level is increased.

ACTION “e” is modified by a note (“*****) that allows periodic draining and
venting of the SDV when a line is isolated. During these periods, the line may be
unisolated under administrative control. This allows any accumulated water in the
line to be drained, to preclude a reactor scram on SDV high level. This is
acceptable since the administrative controls ensure the valve can be closed
quickly, by a dedicated operator, if a scram occurs with the valve open. The 8
hour allowable outage time to isolate the 1ine is-based on the low probability of
a scram occurring while the line is not isolated and the unlikelihood of
significant CRD seal leakage.

Control rods with inoperable accumulators are declared inoperable and
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable
accumulators that would result in less reactivity insertion on a scram than
has been analyzed even though control rods with inoperable accumulators may
still be inserted with normal drive water pressure. The drive water pressure
normal operating range is specified in system operating procedures which provide
ranges for system alignment and control rod motion (exercising). Operability of
the accumulator ensures that there is a means available to insert the control
rods even under the most unfavorable depressurization of the reacter. A control
rod is considered trippable if it is capable of fully inserting as a result of a

scram signal.
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REACTIVITY CONTROL SYSTEMS
BASES _ ‘ ' o ]

CONTROL RODS  (Continued)

Control rod coupling integrity is required to ensure compliance 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 be performed prior-to achieving criticality. after
completing CORE ‘ALTERATIONS that.could have-affected the control rod coupling.
integrity.- The subsequent check is performed as.a backup to the initial.demon-
stration. - ST T ) S - )

In order to ensure that the cdhtro]’fod'patterﬁé can be\foliowed and4there--
fore that other parameters are within their 1imits, 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 inches in the event of a housing failure.’ The_dmount 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 coolant system: The support is not required when there is no )

" pressure to act as a driVing'fprce to.rapidly eject a drive hou;ing,,

The required surveillances are adequate- to determine that the rods are OPERAELE
and not so frequent as to ‘cause excessive-wear on the.system components.

-3 TRQ P

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 fuel enthalpy greater than 280 cal/gmin the event of a contrg] -
rod-drop accident. The specified sequences are characterized by homogeneous,
scattered patterns of control rod withdrawal. When THERMAL POWER is greater
than 10% of RATED THERMAL POWER, there is no possible rod worth which, if )
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 is less than or equal to 10% of RATED. THERMAL POWER provides

" . adequate control.

The RWM provides automatic supefvisibn td’assuré:thaonutaof‘
sequence rods will not be withdrawn or-inserted. - o

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 a topical report,
Reference 1, and two supplements, References'2 and 3. Additional pertinent
analysis is also contained in Amendment 17 to the Reference 4 Topical Report..

The RBM is designed to automatically prevent fuel damage in the event of
erroneous rod withdrawal from locations of high power density over the range of
power operation. Two channels are provided. Tripping one of the channels will
block erroneous rod withdrawal to prevent fuel damage. This system backs up the
written sequence used by the operator for withdrawal of control rods. RBM OPERA-
BILITY is required when the 1imiting condition described in Specification-3.1.4.3 exists.

LIMERICK - UNIT 2 ~ '83/41-3  Amendment No. 48,147



BASES

3/4.1.5 STANDBY |, QUID CONTRQL 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 it is necessary to inject a quantity of boron which produces a concen-
tration of 660 ppm in the reactor core and other piping systems connected to the
reactor vessel. To &@llow for potential leakage and improper mixing, this con-
centration is increased by 25%. The required concentration is achiéved by having
available a minimum quantity of 3,160 gallons of sodium pentaborate solution
containng a minimum of 3,754 1bs of sodium pentaborate having the requisite Boron-
10 atom %.enrichment of 29% as determined from Reference 5. This quantity of
sotution 15 a net ameunt which is above the pump suction shutoff level setpoint
thus allowing for the portion which cannot be injected.

The above quantities calculated at 29% ‘Boron-10 enrichment have been
demonstrated by analysis to provide a Boron-10 weight equivalent of 185 1bs in
the sodium pentaborate solution. Maintaining this Boron-10 weight in the net
tank contents ensures a sufficient quantity of boron to bring the reactor to a
cold, Xenon-free shutdown.

The pumpirig rate of 37.0 gpm provides a negative reactivity insertion rate over
the permissible solution volume range, which adequately compensates for the
positive reactivity effects due to elimination of steam voids, increased water
density from hot to cold, reduced doppler effect in uranium, reduced neutron
leakage from boiling to cold, decreased control rod worth as the moderator cools,
and xenon decay. The temperature requirement ensures that the sodium pentaborate
always remains in sotution.

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

The SLCS system consists of three separate and independent pumps and
explosive vaives. Two of the separate and independent pumps and explosive valves
are reguired to meet the minimum requirements of this technical specification and,
where applicable, satisfy the single failure criterion. To ensure that SLCS pump
discharge pressure does not exceed the SLCS relief valve setpoint during operation
following an anticipated transient without scram (ATWS) event, no more than two
pumps shall be aligned for automatic operation in OPERATIONAL CONDITIONS 1, 2, and
3. This maintains the equivalent control capacity to satisfy 10 CFR 50.62
(Requirements for reduction of risk from anticipated transients without scram
(ATWS). With three pumps aligned for automatic operation, the system is inoperable
and ACTION statement (b) applies.

The SLCS must have an equivalent control capacity of 86 gpm of 13% weight
sodium pentaborate in order to satisfy 10 CFR 50.62. As part of the ARTS/MELLL
program the ATWS analysis was updated to reflect the new rod 1ine. As a result
of this it was determined that the Boron 10 enrichment was required to be
increased to 29% to prevent exceeding a suppression pool temperature
of 190°F. This equivalency requirement is fulfilled by having a system
which satisfies the equation given in 4.1.5.b.2.

The upper 1imit concentration of 13.8% has been established as a reasonable
11mit to prevent precipitation of sodium pentaborate in the event of a loss of
tank heating, which allow the solution to cool. A SLCS Pump flowrate of 37.0 gpm
(minimum) and a Sodium Pentaborate Solution concentration of 9% by weight
(minimum) will require a Boron-10 enrichment of 49 -atom % to be added to the tank,
The decreased pump flowrate and increased solution enrichment are acceptable
because the results of the ATWS Rule Equation will remain > 1.0.

LIMERICK - UNIT 2 B 3/4 1-4 . Amendment No. 48, 146,
Associated with Amendment 163, 195
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REACTIVITY CONTROL SYSTEMS

BASES

STANDBY LIQUID CONTROL SYSTEM (Continued)

Surveillance requirements are éstablished on a frequency that assures a high
reliability of the system. Once the solution is established, boron concentration
will not vary unless more boron or water is added, thus a check on the temperature f
and volume assures that the solution is avallable for use. '

Replacement of the explosive charges in the valves will assure that these vdives
will not fail because of deterioration of the charges. '

The Standby Liquid Control System atso has a post-DBA LOCA safety function to
buffer Suppression Pool pH in order to maintain bulk pH above 7.0. The buffering of
Suppression Pool pH is necessary to prevent fodine re-evolution to satisfy the
methodology for Alternative Source Term. Manual initiation is used, and the minimum
amount 'of total borom required for Suppression Pool pH buffering is 256 1bs. Given |
that at least 185 1bs of Boron-10 is maintained in the tank, the total boron in the
tank will be greater than 256 1bs for the range of enrichments from 29% to 62%. g

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because a
single pump can satisfy both the reactor control function and the post-DBA LOCA
function to control Suppression Pool pH since boron injection is not required until
13 hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 1, 2 and
3 to address the post-LOCA safety function of the SLC system.

1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis
for large BWR's," G. E. Topical Report NED0D-10527, March 1972.
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.
4. Amendment 17 to General Electric Licensiné Topical Report NEDE-24011-P-A,
nGeneral Electric Standard Application for Reactor Fuel". .
5, “Maximum Extended Load Line Limit and ARTS Improvement Program Analyses for
Limerick Generating St@tion Units 1 and 2," NEDC-32193P, Revision 2, October
19G3. - ) ‘
LIMERICK . UNIT 2 B 3/4 1-5 _ Amendment No. 48,146,147,
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3/4.2 POWER DISTRIBUTION LIMITS
BASES :

3/4.2.1 AVERAGE PLANAR LINFAR HEAT GENERATION RATE

: This specification assures that the peak cladding temperature (PCT)
following the postulated design basis Loss-of-Coolant Accident (LOCA) will not
exceed the 1imits specified in 10 CFR 50.46 and that the fuel design analysis
1imits specified in NEDE-24011-P-A (Reference 2) will not be exceeded, |

Mechanical Design Analysis: NRC approved methods (specified in
Reference 2) are used to demonstrate that all fuel rods in a Tattice operating
at the bounding power history, meet the fuel design limits specified in ’
Reference 2. No single fuel rod follows, or is capable of following, this
bounding power history. This bounding power history is used as the basis for
the fuel design analysis MAPLHGR Timit.

LOCA Analysis: A LOCA analysis is performed in accordance with 10CFR50
Appendix K to demonstrate that the permissible planar power (MAPLHGR) limits
comply with the ECCS 1imits specified in 10 CFR 50.46. The analysis is performed
for the most 1imiting break size, break location, and single failure combination
for the plant, using the evaluation mode] described in Reference 9.

The MAPLHGR 1imit as showm in the CORE OPERATING LIMITS REPORT is the
most limiting composite of the fuel mechanical design anaylsis MAPLHGR and the

ECCS MAPLHGR 1limit.

7 Only the most 1imiting MAPLHGR values are shown in the CORE OPERATING
LIMITS REPORT for multiple lattice fuel. Compliance with the specific lattice
MAPLHGR operating 1imits, which are available in Reference 3, is ensured by use

of the process computer.

As a result of no longer utilizing an APRM trip setdown requirement,
additional constraints are placed on the MAPLHGR 1imits to assure adherence
to the fuel-mechanical design bases. These constraints are introduced through
the MAPFAC(P) and MAPFAC(F) factors as defined in the COLR.

‘ JAN 3 7 1995
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POWER DISTRIBUTION LIMITS
BASES

3/4.2,3 MINIMUM CRITICAL POWER RATIO

The required operating limit MCPRs at steady-state operating conditions
as specified in Specification 3.2.3 are derived from the established fuel
cladding integrity MCPR(99.9%), 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 1imit, it
is required that less than 8.1% of fuel rods in the core are susceptible to
transition boiling of that the resulting MCPR does not decrease below the
operating 1imit MCPR at any time during the transient assuming instrument trip
setting given 1n Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operational transient, the most 1imiting tran-
sients have been analyzed to determine which result in the largest reduction
in CRITICAL POWER RATIO (CPR). The type of transients evaluated were Toss of
flow, increase 1n pressure and power, positive reactivity insertion, and
coolant temperature decrease.

The evaluation of a given transient begins with the system initial para-
meters shown in FSAR Table 15.8-2 that are input to a BWR system dynamic
behavior transient computer program. The codes used to evaluate transients are
discussed 1n Reference 2.

MCPR(99.9%) 1s determined to ensure more than 99.9% of the fuel rods in
the core are not susceptible to boiling transition using a statistical model
that combines all the uncertainties in operating parameters and the procedures
used to calculate critical power. The probability of the occurrence of boiling
transition is determined using the approved Critical Power correlations.
Details of the MCPR(99.9%) calculation are given in Reference 2. Reference 2
also includes a tabulation of the uncertainties and the nominal values of the
parameters used in the MCPR399.9% statistical analysis.

The MCPR operating 1imits are derived from the MCPR(99.9%) value and the
transient analysis, and are dependent on the operating core flow and power state
(MCPR(F), and MCPR(P), respectively) to ensure adherence to fuel design Timits
during the worst transient that occurs with moderate frequency (Ref. 6). Flow
dependent MCPR 1imits (MCPR(F)) are determined by steady state thermal hydraulic
methods with key physics response inputs benchmarked using the three dimensional
BWR simulator code (Ref. 7) to analyze slow flow runout transients.

Power dependent MCPR 1imits (MCPR(P)) are determined by approved transient
analysis (Reference 2). Due to the sensitivity of the transient response to
initial core flow levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams are bypassed, high
and Tow flow MCPR(P), operating 1imits are provided for operating between 25%
RTP and 36% RTP.

The MCPR operating 1imits specified in the COLR (MCPR(99.9%) value
MCPR(F), and MCPR(P) values are the result of the Design Basis Accident (DBA)
and transient analysis. The operating 1imit MCPR is determined by the larger of
the MCPR(F), and MCPR(P) 1imits which are based on the MCPR(99.9%) 1imit
specified in the COLR.

LIMERICK - UNIT 2 B 3/4 2-4 Amendment No. 4, 48
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POWER DISTRIBUTION LIMITS
BASES ,
MINIMUM CRITICAL POWER RATIQ  (Continued) .

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER,
the reactor will be operating at minimum recircuiation pump speed and the moderator
void content will be very small. For all designated control rod patterns which may
be employed at this peint, operating plant experience indicates that the resulting
MCPR value is in excess of requirements by a considerable margin. During initial
startup 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 future MCPR evaluation below this power level will be shown to
be unnecessary. The daily requirement for calculating MCPR when THERMAL POWER is
greater than or equal to 25% of RATED THERMAL POWER is sufficient since power
distribution shifts are very slow when there have not been significant power or
control rod changes. The requirement for calculating MCPR when a 1imiting 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 Timit.
3/4.2.4 LINEAR HEAT GENERATION RATE

This specificétion assures that the Linear Heat Generation Rate (LHGR)
~in any rod is less than the design linear heat generation even if fuel pellet
densification is postulated.

rence:
1. Deleted.

2. "General Electric Standard Application for Reactor Fuel,” NEDE-24011-P-
A (Tatest approved revision).

3. "Basis of MAPLHGR Technical Specifications for Limerick Unit 2," NEDC-
31930P (as amended).

4. Deleted

5. Increased Core Flow and Partial Feedwater Heating Analysis for Limerick

Generating Station Unit 2 Cycle 1, NEDC-31578P, March 1989 including
Errata and Addenda Sheet No. 1 dated May 31, 1989.

6. NEDC-32193P, "Maximum Extended Load Line Limit and ARTS Improvement .
Program Analyses for Limerick Generating Station Units 1 and 2,"
Revision 2, October 1993. T :

7. NEDO-30130-A, "Steady State Nuclear Methods,” May 1985.

8. NEDO-24154, "Qualification of the One-Dimensional Core Transieﬁt Model for
Boiling Water Reactors," October 1978. ‘

9. NEDC-32170P, "Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA
Loss-of-Coolant Accident Analysis," June 1993.
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3/4.3 INSTRUMENTATION
BASES. i _ _ .
31&;3¢l_,BEAQIQB_ERQIEQIlQN_SXSIEMLlﬂSIBQMEﬂIAIlQN

The reactor protection system automatically initiates a reactor scram to:

a. Preserve the integrity of the fuel cladding.
b. Preserve the 1nte§rity of the reactor coolant system.
G. Minimize the energy which must be adsorbed following a

Toss-of-coolant accident, and
d. Prevent inadvertent criticality.

This specification provides the 1imiting conditions for operation
necessary to preserve the ability of the system to perform its intended .
function éven during periods when instrument channels may be out of service
because of maintenance. When necessary, one channel may be made Tnoperable
for brief intervals to conduct required surveillance.

The reactor protection system is made Uﬁ of two independent trip systems.
There are usually four channels to monitor .each parameter with two channels in each
trip system. The outputs of the channels in a tr1% system are combined in a logic so
that either channel will trip that trip system. The tripping of both trip systems
will produce a reactor scram. The APRM system is divided into four APRM channels and
four 2-0ut-0f-4 Voter channels. Each APRM channel provides inputs to each of the
four voter channels. The four voter channels are divided into two grougs of two
each, with each group of two providing fnputs to one RPS trip system. The system is
designed to allow one APRM channel, but no voter channels, to be bypassed.

The system meets the intent of IEEE-279 for nuclear power plant protection

" systems. Surveillance intervals are determined in accordance with the Surveillance

Frequency Control Program and maintenance outage times have been determined in
accordance with NEDC-30851P-A, “Technical Specification Improvement Analyses for BWR
Reactor Protection System" and NEDC-32410P-A, "Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Optien III Stapility
Trip Function.” The bases for the trip settings of the RPS are discussed in the
bases for Specification 2.2.1.

A successful test of the required contact(s) of a channel relay may be
gerformed b¥ the verification of the change of state of a s1n?1e contact of
the re]a%, his clarifies what is an accegtab]e‘CHANNEL,FUNCT ONAL TEST of a
relay. This is acceptable because all of the other required contacts_of the
relay are verified by other Technical Specification and non-Technical
gpeq fications tests as determined by tne Survelllance Frequency Control

rogram. ‘

The APRM Functions include five Functions accomplished by the four APRM
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accompiished by the four 2-
Qut-0f-4 Voter channels (Function 2.e). Two of the five Functions accomplished by
the APRM channels are based on neutron flux only (Functions 2.a _and 2.c), one
Function is based on neutron flux and recirculation drive flow (Function 2.b) and one
is based on_equipment status (Function 2.d). The fifth Function accomplished by the
APRM channels {s the Oscillation Power_Range Monitor (OPRM) Upscale trip Function
2.f, which is based on detecting oscillatory characteristics in the neutron flux.
The OPRM Upscale Function is also dependent” on average neutron flux (Simulated
Thermal Power) and recirculation drive flow, which are used to automatically-enable
the output trip.

The Two-0Qut-0f-Four_Logjc Module includes 2-0ut-0f-4 Voter hardware and the
APRM Interface hardware. The 2-0Out-0f-4 Voter Function 2.e votes APRM Functions 2.a,
2.b, 2.c, and 2.d 1ndependent1% of Function 2.f. This voting is accomg11shed by the
2-0ut-0f-4 Voter hardware in the Two-Out-Of-Four Logjc Module. The voter includes
separate outputs to RPS for the two independently voted sets of Functions, each of
which is redundant (four total outputs). The analysis_in Reference 2 took credit for
this redundancy in the justification of the 12-hour allowed out-of-service time for

LIMERICK - UNIT 2 B 3/4 3-1 Amendment No. 17,52,93,309,139 147,
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3/4.3 INSTRUMENTATION
BASES. , , ,
3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued)

Action b, so the voter Function 2.e must be declared inoperable if any of its
functionality is inoperable. The voter Function 2.e dees not need to be declared
inoperable dué to an{ failure affecting only the APRM Interface hardware portion of
the Two-0Out-0f-Four Logic Module.

Three of the four APRM channels' and.all four of the voter:channels are
required to be OPERABLE to ensure that no single failure will preclude a scram on a
valid signal. To provide adequate coverage of the entire core, consistent with the
‘design bases for the APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs,
with at least three LPRM inputs from each of the four axial levels at which the
LPRMs are located, must be operable for each APRM channel. In addition, no more
than ‘9 LPRMs may be bypassed between APRM calibrations (weekly gain adjustments).
For the OPRM Upscale Function 2.f, LPRMs are assigned to “celis” of 3 or 4
detectors. A minimum of 23 cells (Reference 9), each with a minimum of 2 OPERABLE
LPRMs, must be OPERABLE for each APRM channel for the OPRM Upscale Function 2.f to
be OPERABLE in that channel. LPRM gain settings are determined from the Tocal flux
profiles measured by the TIP system. This establishes the relative local flux
profile for agpropr1ate representative input to the APRM System. The 2000 EFPH
frequency is based on operating experience with LPRM sensitivity changes.

References 4, 5 and 6 describe three algorithms for detecting thermal-
hydraulic instability related neutron flux oscillations: the period based
detection algorithm, the amplitude based algorithm, and the growth rate algorithm.
A1l three are implemented in the OPRM Upscale Function, but the safety analysis
takes credit only for the period based detection algorithm. The remaining
algorithms provide defense in depth and additional protection against unanticipated
oscillations. OPRM Upscale Function OPERABILITY for Technical Specification
purposes is based only on the period based detection algorithm.

An OPRM Upscale trip is issued from an APRM channel when the period based
detection algorithm in that channel detects oscillatory changes in the neutron flux,
indicated by the combined signals of the LPRM detectors in any cell, with period

confirmations and relative cell amplitude exceeding specified setpoints. One or more

cells in a channel exceeding the trip conditfons will result in a channel trip. An
OPRM Upscale trip is also issued from the channel if either the growth rate or

amplitude based algorithms detect growing oscillatory changes in the neutron flux for

one or more cells in that channel.

The OPRM Upscale Function is req#ired to be OPERABLE when the plant is at
> 25% RATED THERMAL POWER. The 25% RATED THERMAL POWER level is selected to
provide margin in the unlikely event that a reactor power increase transient
occurring while the plant is operating below 29.5% RATED THERMAL POWER causes a
power increase to or beyond the 29.5% RATED THERMAL POWER OPRM Upscale trip auto-
enable point without operator action. This OPERABILITY reguiremeht assures that
the OPRM Upscale trip automatic-enable function will be OPERABLE when required.

Actions a, b and c define the Action(s) required when RPS channels are
discovered to be inoperable. For those Actions, separate entry condition is allowed
for each inoperable RPS channel. Separate entry means that the allowable time
clock(s) for Actions a, b or ¢ start upon discovery of 1no?erab111ty for that
specific channel. Restoration of an inoperable RPS channel satisfies only the
action statements for that Bart1cular channel. Action .statement(s) for remaining
inoperable channel(s) must be met according to their original entry time.

A Note has béen provided to modify the Actions when Functional Unit 2.b and
2.c channels are inoperable due to failure of SR 4.3.1.1 and gain adjustments are
necessary. The Note allows entry into associated Actions to be delayed for up to
2 hours 1f the APRM is indicating a lower power value than the calculated power
(i.e., the gain adjustment factor (GAF) is high (non-conservative)). The GAF for

any channel is defined as the power valué determined by the heat balance divided by

the APRM reading for that channel. Upon completion of the gain adjustment, or

LIMERICK - UNIT 2 ) B 3/4 3-1la Amendment No. 1#,52,93,1069,139,1b66,
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3/4,3 INSTRUMENTATION
BASES

(— 3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) .

expiration of the allowed time, the channel must be returned to OPERABLE status
or the applicable Actions taken. This Note 1is based on the time required to
perform gafn adjustments on multiple channels.

Because of the diversity of sensors available to provide trip signals and the
redundancy of the RPS design, an allowable out of service time of 12 hours has been
shown to be acceptable (NEDC-30851P-A and NEDC-32410P-A) to permit restoration of any
inoperable channel to OPERABLE status.- However, this out of service time is only
acceptable provided that the associated. Function's (identified as a "Functional Unit"
in Table 3.3.1-1) inoperable channel is in one trip system and the Function still ‘
maintains RPS trip capability. Alternatively, an allowable out-of-service time can be
determined in accordance with the Risk Informed Completion Time Program.

The requirements of Action a are intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same trip system for
the same Function result in the Function not maintaining RPS trip capability. A
Function is considered to be maintaining RPS trip capability when sufficient channels
are OPERABLE or in trip (or the associated trip system is in trip), such that both
trip systems will generate a trip signal from the given Functionm on a.valid signal.
For the typical Function with one-out-of-two taken twice logic, including the IRM
Functions and APRM Function 2.e (trip capability associated with APRM Functions 2.a,
2.b, 2.c, 2.d, and 2.f are discussed below), this would require both trip systems to
have one channel OPERABLE or in trip (or the associated trip system in trip).

For Function 5 (Main Steam Isolation Valve--Closure), this would require both
trip systems to have each channel associated with the MSIVs in three main steam 1ines

(/ (not necessarily the same main steam lines for both trip systems) OPERABLE or in trip
. (or the associated trip system in trip). :

For Function 9 (Turbine Stop Valve-Closure), this would require both trip
systems to have three channels,, each OPERABLE or in trip (or the associated trip
system in trip).

The completion time to satisfy the requirements of Action a is intended to
allow the operator time to evaluate and repair any discovered inoperabilities. The 1
hour Completion Time is acceptable because it minimizes risk while allowing time for
restoration or tripping of channels. Alternatively, the completion time can be
determined in accordance with the Risk Informed Completion Time Program.

With trip capabiiity maintained, 1.e., Action a satisfied, Actions b and ¢ as
applicable must still be satisfied. If the inoperable channel cannot be restored to
OPERABLE status within the allowable out of service time, Action b requires that the
channel or, the associated trip system-must be placed in the tripped condition.
Placing the inoperable channel in trip (or the associated trip system in trip) would
conservatively compensate for the inoperabiiity, restore capability to accommodate a
single failure, and allow operation to continue.

As noted, placing the trip system in trip is not appiicable to satisfy Action
b for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required APRM
channel affects both trip systems. For that condition, the Action b requirements can
only be satisfied by placing the inoperable APRM channel in trip. Restoring ’
«OPERABILITY or placing the inoperable APRM channel in trip are the only actions that
will restore capability to accommodate a single APRM channel failurfe. TInoperability
of more than one required APRM channel of the same trip function results in Toss of

(\ trip capability and the requirement to satisfy Action a.

LIMERICK - UNIT 2 ’ B 3/4 3-1b Amendment No. 189139
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. .- -Completing the-actions:required by Actio :c:restores. RPS to a reliability "
Tevél equivalent:'tothatievaluated: in NEDC-30851P-A; which. justified: a-12 hour .

* allowable out of service time-as-allowed by Action b: - To satisfy the-requirements of -
Action c; the trip system in the more:-degraded-.state should be placed. in.trip.or;: .
alternatively, all the.inoperable channels- in that:trip-system.shoulid;be placed-in-. -
trip (e.g., a-trip System:with two inoperable channels.could be.in a.more: degraded:

state than a,tr1g‘system with four 1noperable channels 1f the two.-inoperable channels . .
unction-whilé-the four- inoperdble channels are all. in’different - - .

are in the.same: ' } :
Functions).. ~The decision of. 'which trip system:is in.the more dégraded: state should

be- based. on prudent 'judgment  and: take into account:current plant. conditions (i.e., . -

what OPERATIONAL CONDITION .the plant.is 4n).. If this:action would résult*in'a scram -

or RPT, it 1s'permissible-to place-the other:trip system or:its
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". .. The 6 hour-allowable.out of service time’is.Judged acceptable-based ori the. -
remaining capability to trip, the diversity of the sensors available to provide the
trip signails, the Tow probabi11ty of extensive numbers of. inoperabilities affecting
all ‘diverse Functions, and the Tow. probabi1ity of an“event:requiring the initiation
of a scram, o B . O - C oy o

. . As'noted, Action c-is not applicable for APRM Functions2.a, 2.b, 2.c, 2.d; or
2.f. Inoperability of .an APRM. channel affects both trip systems and is not associated
with a specific trip .system as are the APRM 2-Qut-0f-4 voter and other non-APRM =~ -
channels for- which Action c applieés.. For an. inoperable.APRM channel, the requirements
of Action b can-only be satisfied by tripping the inoperable APRM ‘channel.' Restofring
OPERABILITY or placing the inoperable APRM channel in trip are the only actions that
will restore capability .to,accommodate a singlée APRM channel failure. S

If 1t is not desired to'place the channel, (or trip system) in trip to satisfy
the requirements of Action a,; Action b or Action c (e.g., as in the case where
placing the inoperable channel in trip would result in a full scram); Action d
requires that the Action defined by Table 3.3.1-1 for the applicabie Function be
initiated immediately upon expiration of the allowable out of service time.

required if OPRM Upscale trip capability is not maintained.  Action 10b ‘is
required to address identified equipment failures. Action 10a is to address
common mode vendor/industry identified issues that render all four OPRM channels
inoperable at once. For this condition, References 2 and 3 justified use of
alternate methods to detect and suppress oscillations for.a limited period of

* Table 3.3.1-1, ‘Function 2.f, references Action 10, which defines the action
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3/4.3 INSTRUMENTATION
BASES

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued)

time, up to 120 days. The alternate methods are procedurally established
consistent with the guidelines identified in Reference 7 requiring manual
operator action to scram the plant if certain predefined events occur. The 12-
hour allowed completion time to implement the alternate methods is based on
engineering judgment to allow orderly transition to the alternate methods while
Timiting the period of time during which no automatic or alternate detect and
suppress trip capability is formally in place. The 120-day period during which
use of alternate methods is allowed 1s intended to be an outside 1imit to allow
for the case where design changes or extensive analysis might be required to
understand or correct some unanticipated characteristic of the instability
detection algorithms or equipment. The evaluation of the use of alternate
methods concluded, based on engineering judgment, that the likelihood of an
instabi1ity event that could not be adequately handled by the alternate methods
during the 120-day period was negligibly small. Plant startup may continue while
operating within the allowed completion time of Action 10a. The primary purpose
of this is to allow an orderly completion, without undue impact on plant
operation, of design and verification activities in the event of a required ,
design change to the OPRM Upscale function. This exception 1s not intended as an

alternative to restoring inoperable equipment to OPERABLE status in a timely
manner.

Action 10a 1s not intended and was not evaluated as a routine alternative
to returning failed or inoperable equipment to OPERABLE status. Correction of
routine equipment failure or inoperability s expected to be accomplished within
the completion times allowed for LCO 3.3.1 Action a or Action b, as applicable.
Action 10b applies when routine equipment OPERABILITY cannot be restored within
the allowed completion times of LCO 3.3.1 Actions a or b, or if a common mode
OPRM deficiency cannot be corrected and OPERABILITY of the OPRM Upscale Function
restored within the 120-day allowed completion time of Action 10a.

The OPRM Upscale trip output shall be automaticaily enabled (not-bypassed)
when APRM Simulated Thermal Power {is > 29.5% and recirculation drive flow is < 60%
as indicated by APRM measured recirculation drive flow. NOTE: 60% recirculation
drive flow is the recirculation drive flow that corresponds to 60% of rated core
flow. This is the operating region where actual thermal-hydraulic instability and
related neutron flux oscillations may occur. As noted in Table 4,3.1.1-1, Note
c, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includes confirming
that the auto-enable (not-bypassed) setpoints are correct. Other surveillances
ensure that the APRM Simulated Thermal Power properly correlates with THERMAL
POWER (Table 4.3.1.1-1, Note d) and that recirculation drive flow properly
correlates with core flow (Table 4.3.1.1-1, Note g).

If-any OPRM Upscale trip auto-enable setpoint is exceeded and the OPRM
Upscale trip is not enabled, i.e., the OPRM Upscale trip 1s bypassed when APRM
Simulated Thermal Power is = 29.5% and recirculation drive flow is < 60%, then the
affected channel is considered inoperable for the OPRM Upscale Function.
Alternatively, the OPRM Upscale trip auto-enable setpoint(s) may be adjusted to
place the channel in the enabled condition (not-bypassed). If the OPRM Upscaie
trip 1s placed 1n the enabled condition, the surveillance requirement is met and
the channel is considered OPERABLE.

LIMERICK - UNIT 2 B 3/4 3-1d Amendment No. 139,
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3/4.3 INSTRUMENTATION
BASES

3/4,3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued)

As noted in Table 4.3.1.1-1, Note g, CHANNEL CALIBRATION for the APRM
Simulated Thermal Power - Upscale Function 2.b and the OPRM Upscale Function 2.f,
includes the recirculation drive flow input function. The APRM Simulated Thermal
Power - Upscale Function and the OPRM U?sca1e Function both require a valid drive
flow signal. The APRM Simulated Thermal Power - Upscale Function uses drive flow
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to
automatically enable or bypass the OPRM Upscale trip output to RPS. A CHANNEL
CALIBRATION of the APRM recirculation drive flow input function requires both
calibrating the drive fiow transmitters and establishing a valid drive flow /
core flow relationship. The drive flow / core flow relationship 1s established
once per refuel cycle, while operating within 10% o¢f rated core flow and within
10% of RATED THERMAL POWER. Plant operational experience has shown that this
flow correlation methodology is consistent with the guidance and intent in
Reference 8. Changes throughout the cycle in the drive flow / core flow
relationship due to the changing thermal hydraulic operating conditions of the
core are accounted for in the margins included in the bases or analyses used to
establish the setpoints for the APRM Simulated Thermal Power - Upscale Function
and the OPRM Upscale Function.

For the Simulated Thermal Power - Upscale Function (Function 2.b), the
CHANNEL CALIBRATION surveiilance requirement is modified by two Notes. The
first Note requires evaluation of channel performance for the condition where
the as-found setting for the channel setpoint 1s outside 1ts as-found tolerance
but conservative with respect to the Allowable Value. Evaluation of channel
performance will verify that the channel will continue to behave in accordance
with safety analysis assumptions and the channel performance assumptions in the
setpoint methodology. The purpose of the assessment is to ensure confidence in
the channel performance prior to returning the channel to service. For channels
determined to be OPERABLE but degraded, after returning the channel to service
the performance of these channels will be evaluated under the plant Corrective
Action Program. Entry into the Corrective Action Program will ensure required
review and documentation of the condition. The second Note requires that the
as-left setting for the channel be within the as-left tolerance of the Tri
Setpoint. The as-left and as-found tolerances, as applicable, will be app?1ed
to the surveillance procedure setpoint. This will ensure that sufficient margin
to the Safety Limit and/or Analytical Limit 1is maintained. If the as-left
channel setting cannot be returned to a setting within the as-left tolerance of
the Trip Setpoint, then the channel shall be declared inoperable. The as-left
tolérance for this function is calcuiated using the square-root-sum-of-squares
of the reference accuracy and the measurement and test equipment error
(including readability). The as-found tolerance for this function is calculated
using the square-root-sum-of-squares of the reference accuracy, instrument
drift, and the measurement and test equipment error (including readability).

To ensure that the APRMs are accurately indicating the true core
average power; the APRMs are adjusted to the reactor power calculated from
a heat balance if the heat balance calculated reactor power exceeds the
APRM channel output by more than 2% RTP.

This Surveillance does not preclude making APRM channel adjustments,
if desired, when the heat balance calculated reactor power is less than the
APRM channel output. To provide close agreement between the APRM indicated
power and to preserve operating margin, the APRM channels are normally
adjusted to within +/- 2% of the heat balance calculated reactor power.
However, this agreement 1s not required for OPERABILITY when APRM output

indicates a higher reactor power than the heat balance calculated reactor
power.
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3/4.3 INSTRUMENTATION
BASES

3/4,3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued)

As noted in Table 3.3.1-2, Note “*”, the redundant outputs from the
2-0ut-0f-4 Voter channel are considered part of the same channel, but the
OPRM and APRM outputs are considered to be separate channels, so N =8 to
determine the interval between tests for application of Specification
4.3.1.3 (REACTOR PROTECTION SYSTEM RESPONSE TIME). The note further
requires that testing of OPRM and APRM outputs shall be alternated.

Each test of an OPRM or APRM output tests each of the redundant outputs
from the 2-0ut-0f-4 Voter channel for that function, and each of the
corresponding relays in the RPS. Consequently, each of the RPS relays is tested
every fourth cycle. This testing frequency is twice the frequency justified by
References 2 and 3.

Automatic reactor trip upon receipt of a high-high radiation signal
from the Main Steam Line Radiation Monitoring System was removed as the result
of an analysis performed by General Electric in NEDO-31400A. The NRC approved
the results of this analysis as documented in the SER (letter to George J. Beck,
BWR Owner's Group from A.C. Thadani, NRC, dated May 15, 1991).

The measurement of response time at the frequencies specified in the
Surveillance Frequency Control Program provides assurance that the protective
functions associated with each channel are completed within the time Timit
assumed in the safety analyses. No credit was taken for those channels with
response times indicated as not applicable except for the APRM Simulated Thermal
Power - Upscale and Neutron Flux - Upscale trip functions and the OPRM Upscale
trip function (Table 3.3.1-2, Items 2.b, 2.c, and 2.f). Response time may be
demonstrated by any series of sequential, overlapping or total channel test
measurement, provided such tests demonstrate the total channel response time as
defined. Sensor response time verification may be demonstrated by either (1)
inplace, onsite or offsite test measurements, or (2) utilizing replacement
sensors with certified response times. Response time testing for the sensors as
noted in Table 3.3.1-2 1s not required based on the analysis in NEDO-32291-A,
Response time testing for the remaining channel components is required as noted.
For the digital electronic portions of the APRM functions, performance
characteristics that determine response time are checked by a combination of
automatic self-test, calibration activities, and response time tests of the 2-0Out-
0f-4 Voter (Table 3.3.1-2, Item 2.e).
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INSTRUMENTATION
BASES

3/4.3.2 ISQLATION ACTUATION INSTRUMENTATION
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INSTRUMENTATION
BASES

3/4,3.3 EMERGENCY CORE COQLING SYSTEM ACTUATION INSTRUMENTATION (Continued)

Surveillance intervals are determined in accordance with the Surveillance,
Frequency Control Program and maintenance outage times have been determined in
accordance with NEDC-30936P, Parts 1 and 2, "Technical Specification Improvement
Methodology (with Demonstration for BWR ECCS Actuation Instrumentation)," as
approved { the NRC and documented in the SER (letter to D. N. Grace from A. C.
Thadani dated December 9, 1988 (Part 1) and Tetter to D. N. Grace from C. E.
Rossi dated December 9, 1988 (Part 2)).

A successful test of the required contact(s) of a channe] relay may be
erformed b¥ the verification of the change of state of a single contact of
he re]a%. his cTarifies what is an_ acceptable CHANNEL FUNCTIONAL TEST of a

relay. This is acceptable because all of the other required contacts_of the
relay are verified by other Technical Specification and non-Technical

gpec fications tests as determined by the Surveillance Frequency Control
rogram.

Successful operation of the required safety functions of the Emergency Core
Cooling Systems (ECCS) is dependent upon the availability of adeguate power for
energ1z1n8 various components such as pump motors, motor operated valves, and the
associated control components. If the loss of power instrumentation detects that
voltage leyels are too low, the buses are_disconnected from the offsite power
sources and_connected to the onsite diesel ?enerator (DG) power sources. The Toss
of power relays in each channel have suffjcient overlapping detection
characteristics and funct1ona11tg to germwt operation subject to the conditions 1in
Action Statement 37, Bases 3/4.8.1, 3/4.8.2, and 3/4.8.3 provide djscussion
regarding parametric bounds for determining operability of the offsite sources.
Those Bases assume that the loss of power relays are operable. With an inoperable
1277-11X0X re]ag the grid vo]ta?e 1s monitored to 230kV (for the 101 Safeguard
Bus Source) or 525KV i or the 201 Safeguard Bus Source) to increase the margin for
the operation of the 127Z-11X0X relay.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on_the basis that the
difference between each Trip Setpoint and the Allowable Value is an allowance
for11nstrument drift specifically allocated for each trip in the safety
analyses.

WATER INVENTORY CONTROL

The RPV contains penetrations below the top of the active fuel (TAF) that
have the potential to drain the reactor coolant inventory to below the TAF, If
the water level should drog below the TAF, the ability to remove decay heat is
reduced, which could lead to_elevated c]add1ng temperatures_and clad
perfora£1on. Safety Limit 2.1.4 requires the RPV water Tevel to be above the top
of the active irradiated fuel at all times to prevent such elevated cladding
temperatures.

Technical Specificatijons are required by 10 CFR 50.36 to include Timiting
safety system settings (LSSS) for variables that have significant safety
functions. LSSS are defined b¥ the regulation as "Where a LSSS is specified for
a variable on which a safety 1imit has been placed, the sett1n% must be chosen so
that automatic protective actions_will correct_the abnormal situation before a
Safetg Limit (SL) is exceeded." The Analytical Limit is the 1imit of the process
variable at which a safety action is initiated to ensure that a SL is not .
exceeded. Any automatic protection action that occurs on reaching the Analytical
Limit_therefore ensures that the SL is not exceeded. However, in practice, the
actual settings for automatic protection channels must be chosen to be more
conservative than the Analytical Limit to account for instrument Toop
uncertainties related to the setting at which the automatic protective action
would actually occur. The actual seftings for the automatic isolation channels
are the same as those established for the same functions in OPERATIONAL
gg¥gé¥§9§5"1, 2, and 3 in Table 3.3.2-2, "ISOLATION ACTUATION INSTRUMENTATION

With the unit jn OPERATIONAL CONDITION 4 or 5, RPV water 1nventor¥ contro} 1is
not required to mitigate any events or accidents_evaluated in the safety analyses.
RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5 to
protect Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of
radioactive material should'a draining event occur. Under the definition of DRAIN
TIME, some penetration flow paths may be excluded from the DRAIN TIME calculation

LIMERICK - UNIT 2 B 3/4 3-2a Amendment No. 37, 32, 33, 120, 147
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INSTRUMENTATION
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3/4,3,3.A RPV WATER INVENTQRY CONTROL (WIC) INSTRUMENTATION (Continued)

if they will be isolated by valves that will close automatically without offsite
power prior to the RPV water level being equal to the TAF when actuated by RPV
water level isolation instrumentation.

The purpose of the RPV Water Inventory Control Instrumentation is to support
the requirements of LCO 3.5.2, “Reactor Pressure Vessel (RPV) Water Inventory
Control (WIC),” and the definition of DRAIN TIME. There are functions that
support automatic isolation of Residual Heat Removal (RHR) subsystem and Reactor
Water Cleanup (RWCU) system penetration flow path(s) on Tow RPV water level.

A double-ended guillotine break of the Reactor Coolant System (RCS) is not
considered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure,
reduced piping stresses, and ductile piping systems. Instead, an event is
considered postulated in which an initfating event allows drajning of the RPV
water inventory through a single penetration flow ?ath‘with the highest flow
rate, or the sum of the drain rates through multiple penetration flow paths
susceptible to a common mode failure. It is assumed, based on engineering
judgment, that while in OPERATIONAL CONDITIONS 4 and 5, one Tlow pressure ECCS
injection/spray subsystem can be manually initiated to maintain adequate reactor
vessel water level.

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown
RPV water inventory to be significant to public health and safety. Therefore,
RPV Water Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(i1).

Permissive and interlock setpoints are generally considered as nominal values
without regard to measurement accuracy.

The specific Applicable Safety Analyses, LCO, and Applicability discussions
are Tisted below on a Function-by-Function basis.
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3/4.3,3.A RPV WATER INVENTORY CONTROL (WIC) INSTRUMENTATION (Continued)

RHR System Isolation - Reactor Vessel Water Level Low - level 3

The definition of DRAIN TIME allows crediting the closing of penetration flow
paths that are capable of being isolated by valves that will close automatically
without offsite power prior to the RPV water level being equal to the TAF when
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water
Level Low - Level 3 Function associated with RHR System isolation may be credited
for automatic isolation of penetration flow paths associated with the RHR System.

Reactor Vessel Water Level Low - Level 3 signals are initiated from four level
transmitters that sense the difference between the pressure due to a constant
column of water (reference leg) and the pressure due to the actual water level
(variable Teg) in the vessel. While four channels (two channels per trip system)
of the Reactor Vessel Water Level Low - Level 3 Function are available, only two
channels (all in the same trip system) are required to be OPERABLE.

The Reactor Vessel Water Level Low - Level 3 Allowable Value was chosen to be
the same as the Primary Containment Isolation Instrumentation Reactor Vessel Water
Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to cool
the fuel may be threatened.

The Reactor Vessel Water Level Low - Level 3 Function is only required to be
OPERABLE when automatic isolation of the associated penetration flow path is
credited in calculating DRAIN TIME. This Function isolates the Group 2 valves.

Reactor Water Cleanup (RWCU) System Isolation - Reactor Vessel Water Level -
Low, low - Level 2 :

The definition of DRAIN TIME allows crediting the closing of penetration flow
paths that are capable of being isolated by valves that will close automatically
without offsite power prior to the RPV water level being equal to the TAF when
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water
Level - Low, Low - Level 2 Function associated with RWCU System isolation may be
credited for automatic isolation of penetration flow paths associated with the
RWCU System. .
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3/4.3.3.A RPV WATER INVENTOQRY CONTROL (WIC) INSTRUMENTATION (Continued) ’ (T“\

Reactor Vessel Water Level - lLow, Low - Level 2 signals are initiated from four
Jevel transmitters that sense the difference between the pressure due to a
constant column of water (reference leg) and the pressure due to the actual water
level (variable Teg) in the vessel. While four channels (two channels per trip
system) of the Reactor Vessel Water Level - Low, Low - Level 2 Function are
available, only two channels (all in the same trip system) are required to be
QPERABLE. |

The Reactor Vessel Water Level - Low, Low - Level 2 AlTowable Value was chosen
to be the same as the Primary Containment Isolation Instrumentation Reactor Vessel
Water Level - low, Low Level 2 Allowable Value (Table 3.3.2-2), since the
capability to cool the fuel may be threatened. '

The Reactor Vessel Water Level - Low, Low - Level 2 Function is only required
to be OPERABLE- when automatic isolation of the associated penetration flow path is
credited in calculating DRAIN TIME. This Function isolates the Group 3 valves.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specification and non-Technical
Specifications tests as determined by the Surveillance Frequency Control
Program.

Actions
A note has been provided to modify the ACTIONs related to RPV Water Inventory
Control instrumentation channels. The ACTIONs for inoperable RPV Water Inventory

Control instrumentation channels provide appropriate compensatory measures for : (lj)
each inoperable RPV Water Inventory Control instrumentation channel. ~

ACTION a. directs taking fhe appropriate ACTION referenced in Table 3.3.3.A-1.
The applicable ACTION referenced in the table is Function dependent.

RHR System Shutdown Cooling Mode Isolation, Reactor Vessel Water Level Low -
Level 3, and Reactor Water Cleanup System Isolation, Reactor Vessel Water Level -
Low, Low - Level 2 functions are applicable when automatic isolation of the
associated penetration flow path is credited in calculating DRAIN TIME. If the
instrumentation is inoperable, ACTION 38 directs immediate action to place the
channel in trip. With the inoperable channel in the tripped condition, the
remaining channel will isolate the penetration flow path on low water Jevel. If
both channels are inoperable and placed in trip, the penetration flow path will
be isolated. Alternatively, ACTION 38 requires the associated penetration flow
path(s) are incapable of automatic isolation and calculation of DRAIN-TIME. The
ca]ﬁulation cannot credit automatic isolation of the affected penetration flow
paths. ;

LIMERICK - UNIT 2 B 3/4 3-2d Associated with Amendment No. 199,
) Associated with Amendment 214, 218

9



INSTRUMENTATION
o BASES

3/4.3,3.A RPY WATER INVENTORY CQNTROL (WIC) INSTRUMENTATIQN (Continued)
REFERENCES

1. Information Notice 84-81 "Inadvertent Reduction in Primary Coolant

Inventory in Boiling Water Reactors During Shutdown and Startup,"
November 1984.

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because
of Misalignment of RHR Valves," August 1986.

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel
Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August
1992. .

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water
Level Instrumentation in BWRs," May 1993.

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor
Vessel Draindown at Millstone 1," July 1994.

3/4.3.4 RECIRCULATION PUMP TRIP ACTUATIQN INSTRUMENTATION

The anticipated transient without scram (ATWS) recirculation pump trip
system provides a means of 1imiting the consequences of the unlikely occurrence
of a failure to scram during an anticipated transient. The response of the
plant to this postulated event falls within the envelope of study events in
General Electric Company Topical Report NED0-10349, dated March 1971, NEDO-
24222, dated December 1979, and Section 15.8 of the FSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is a supplement to
the reactor trip. During turbine trip and generator load rejection events, the
EOC-RPT will reduce the Tikelihood of reactor vessel level decreasing to level
2. Each EDC-RPT system tr1$s both recirculation pumps, reducing coolant flow in
order to reduce the void collapse in the core during two of the most Timiting
pressurization events. The two events for which the EOC-RPT protective feature
will function are closure of the turbine stop valves and fast closure of the
turbine control valves.

A fast closure sensor from each of two turbine control valves provides input
to the EOC-RPT system; a fast closure sensor from each of the other two turbine
control 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; a position switch from each of the other two stop valves provides
input to the other EOC-RPT system. For each EOC-RPT system, 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 Togic for the turbine stop valves. The
operation of either logic will actuate the EOC-RPT system and trip both
recirculation pumps.
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o 3/4.3.4 RECIRCULATION PUMP TRIP'ACTUATION”INSTRUMENTATION (Continued) -

Each EOC-RPT system may Bé‘ﬁanua]ly bypassed by use of a- keyswitch which is
, administratively controlled. The manual.bypasses and:the automatic Operating
- Bypass: at less than 29.5%-of RATED THERMAL-POWER are annunciated in the control [
room. - oL o . . o . .. T
" The EOC-RPT" system: response time is the time -assumed in the analysis between
initiation of valve motion and completé suppression of the electric arc, i.e.,

175 ms. “Included 1n -this time are: the response time of the' sensor, the time
allotted for breaker arc suppression, and.the response t1me_of the system logic.
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The OPERABILITY of the radiation monitoring instrumentation ensures that:
(1) the radiation levels are continually measured in the areas served by the
individual channels, and (2) the alarm or automatic action is initiated when the
radiation Jevel trip setpoint is exceeded, and (3) sufficient information is
available on selected plant parameters to monitor and assess these variables
following an accident. This capability is consistent with 10 CFR Part 50,
Appendix A, General Design Criteria 19, 41, 60, 61, 63, and 64.

The surveillance 1nter§al for the Main Control Room Normal Fresh Air Supply
Radiation Monitor 1s determined in accordance with the Surveillance Frequency Control
Program.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the
relay. Thls clarifies what is an acceptabie CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests
as determined by the Surveillance Frequency Control Program.

3/4.3,7.2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR.
3/4.3.7.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.
3/4.3.7.4 REMOTE SHUTDOWN SYSTEM INSTRUMENTATION AND CONTROLS

The OPERABILITY of the remote shutdown system instrumentation and controls
ensures that sufficient capability is available to permit shutdown and maintenance of
HOT SHUTDOWN of the unit from locations outside of the control room. This capability
is required in the event control room habitabi1ity 1s Tost and 1s consistent with
General Design Criterion 19 of 10 CFR Part 50, Appendix A. The Unit 1 RHR transfer
switches are included only due to their potential impact on the RHRSW system, which 1s
common to both units.

3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION

The OPERABILITY of the accident monitoring instrumentation ensures that
sufficient information is available on selected plant parameters to monitor and
assess important variables following an accident. This capability is consistent with
the recommendations of Regulatory Guide 1.97, "Instrumentation for Light Water Cooled
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident,”
December 1975 and NUREG-0737, "Clarification of TMI Action Plan Requirements,"
November 1980.

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Ltem 2, requires two
OPERABLE channels of Reactor Vessel Water Level monitoring from each of two
overlapping instrumentation loops to ensure monitoring of Reactor Vessel Water Level
over the range of -350 inches to +60 inches. Each channel 1s comprised of one
OPERABLE Wide Range Level instrument Toop (-150 inches to +60 inches) and one OPERABLE
Fuel Zone Range instrument loop (-350 Inches to -100 inches). Both instrument loops,
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide
sufficient overlap to bound the required range as described in UFSAR Section 7.5.
Action 80 is applicable if the required number of instrument loops per channel (Wide
Range and Fuel Zone Range) is not maintained.

LIMERICK - UNIT 2 B 3/4 3-5 Amendment No. 11,1+4,33,36,115,
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4. TI (continued)

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 13, requires two
OPERABLE c¢hannels of Neutron Flux monitoring from each of three overlapping
instrumentation loops to ensure monitoring of Neutron Flux over the range of 107%% to
100% full power. Each channel is comprised of one OPERABLE SRM (10°% to 107% power),
one OPERABLE IRM (10*% to 40% power) and one OPERABLE APRM (0% to 125% power). All
three instrument loops, SRM, IRM and APRM, are required by Tech. Spec. 3.3.7.5 to
provide sufficient overlap to bound the required range as described in UFSAR Section
7.5. Action 80 is applicable if the required number of instrument Toops per channel
(SRM, IRM, and APRM) is not maintained.

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 during startup and
shutdown. At these power levels, reactivity additions shall not be made without this
flux level information available to the operator. When the intermediate range
monitors are on scale, adequate information is available without the SRMs and they
can be retracted.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the
relay. This clarifies what 1s an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests
as determined by the Surveillance Frequency Control Program:

LIMERICK - UNIT 2 - B 3/4 3-5a Amendment No. 1%+,34,33,36,116
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3/4,3.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.

3/4.3,7.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.

3[4.3,2,9 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.
LIMERICK - UNIT 2 B 3/4 3-6 Amendment No. 11,25,33,45,68,79,H47
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3/4,3,7,.10 (Deleted)

3/4.3,7.11 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.

3/4.3.7.12 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM AND
THE TRM.

3/4.3.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR.
3/4.3.9 FEEDWATER/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION

The feedwater/main turbine trip system actuation instrumentation is
provided to inftiate action of the feedwater system/main turbine trip system
in the event of fallure of feedwater controller under maximum demand.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This 1s acceptable because all of the other required contacts of the
relay are verified by other Technical Specification and non-Technical
Specifications tests as determined by the Surveillance Frequency Control
Program.
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3/4.4 REACTOR COQLANT SYSTEM
BASES

3/4.4.1 RECIRCULATION SYSTEM

The impact of single recirculation 1oop operation upon plant safety is
assessed and shows that single-loop operation is permitted 1f the MCPR(99.9%) is
increased as noted in the COLR, APRM scram and control rod block setpoints are
adjusted as noted 1n Tables 2.2.1-1 and 3.3.6-2, respectively.

An inoperable jet pump is not, in itself, a sufficient reason to declare
a recirculation 10op inoperable, but 1t does, in case of a design-basis-accident,
increase the blowdown area and reduce the capability of reflooding the core; thus,
the requirement for shutdown of the facility with a jet pump inoperable. Jet pump
failure can be detected by monitoring Jjet pump performance on a prescribed
schedule for significant degradation.

Additionally, surveillance on the pump speed of the operating
recirculation loop 1s imposed to exclude the possibility of excessive
internals vibration. The surveillance on differential temperatures below 38%
RATED THERMAL POWER or 58% rated recirculation loop flow 1s to mitigate the
undue thermal stress on vessel nozzles, recirculation pump and vessel bottom
head during the extended operation of the single recirculation locop mode.

Surveillance of recirculation lToop flow, total core flow, and diffuser-to-
lTower plenum differential pressure 1s designed to detect significant degradation in
jet pump performance that precedes jet pump failure. This surveillance is required
to be performed only when the 1oop has forced recirculation flow since surveillance
checks and measurements can only be performed during jet pump operation. The jet
pump failure of concern is a complete mixer disptacement due to jet pump beam
failure. Jet pump plugging 1is also of concern since it adds flow resistance to the
recirculation 1oop. Significant degradation 1s indicated if the specified criteria
confirm unacceptable deviations from established patterns or relationships. Since
refueling activities (fuel assembly replacement or shuffle, as well as any
modifications to fuel support orifice size or core plate bypass flow) can affect
the relationship between core flow, jet pump flow, and recirculation Toop flow,
these relationships may need to be re-established each cycle. Similarly, initial
entry into extended single loop operation may also require establishment of these
relationships. During the initial weeks of operation under such conditions, while
base-11ning new "established patterns,” engineering judgment of the daily
surveillance results is used to detect significant abnormalities which could
indicate a jet pump failure.

The recirculation pump speed operating characteristics (pump flow and Toop
flow versus pump speed) are determined by the flow resistance from the loop
suction through the Jjet pump nozzles. A change in the relationship indicates a
plug, flow restriction, loss in pump hydraulic performance, leakage,-or new flow
path between the recirculation pump discharge and jet pump nozzle. For this
criterion, the pump flow and lToop flow versus pump speed relationship must be
verified.

LIMERICK - UNIT 2 B 3/4 4-1 Amendment No. 48,139,
' . Associated with Amendment 1B6Z, 199
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BASES _

3/4.4.1 RECIRCULATION SYSTEM (continued)

Individual jet pumps in a recirculation loop normalily do not have the same
flow. The unequal flow 1s due to the drive flow manifold, which does not
distribute flow equally to all risers. The flow (or jet pump diffuser to lower
plenum differential pressure) pattern or relationship of one jet pump to the Toop
average is repeatable. An appreciable change in this relationship 1s an
indication that increased (or reduced) resistance has occurred in one of the jet
pumps. This may be indicated by an increase in the relative flow for a jet pump
that has experienced beam cracks.

The deviations from normal are considered indicative of a potential problem
in the recirculation drive flow or jet pump system. Normal flow ranges and
established jet pump flow and differential pressure patterns are established by
plotting historical data.

Recirculation pump speed mismatch Timits are in compliance with the ECCS
LOCA analysis design criteria for two recirculation loop operation. The Timits
will ensure an adequate core flow coastdown from either recirculation loop
following a LOCA. In the case where the mismatch 1imits cannot be maintained
during two loop operation, continued operation is permitted in a single
recirculation Toop mode.

In order to prevent undue stress on the vessel nozZles and bottom head
region, the recirculation loop temperatures shall be within 58°F of each other
prior to startup of an idle loop. The Toop temperature must also be within
5@°F of the reactor pressure vessel coolant temperature to prevent thermal shock
to the recirculation pump and recirculation nozzles. Sudden equalization of a
temperature difference > 145°F between the reactor vessel bottom head coolant
and the coolant in the upper region of the reactor vessel by increasing core
flow rate would cause undue stress in the reactor vessel bottom head.

3/4.4.2 SAFETY/RELIEF VALVES

The safety valve function of the safety/relief valves operates to prevent
the reactor coolant system from being pressurized above the Safety Limit of
1325 psig in accordance with the ASME Code. A total of 12 OPERABLE safety/
relief valves is required to 1imit reactor pressure to within ASME III allow-
able values for. the worst case upset transient.

Demonstration of the safety/relief valve 1ift settings will occur only
during shutdown. The safety/relief valves will be removed and either set
pressure tested or replaced with spares which have been previously set pres-
sure tested and stored in accordance with manufacturers recommendations at the
frequency specified in the Surveillance Frequency Control Program.

LIMERICK - UNIT 2 B 374 4-2 Amendment No. 98,138,147,
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UFSAR Safet¥‘Desi n Basis (Ref. 1), requires means for detecting and, to the extent
Bract1ca1 dentitying the location of the source of Reactor Coolant System (RCS)

RESSURE BOUNDARY LEARAGE. Regulatory Guide 1.45, Revision 0, (Ref. 2) describes
acceptable methods for selecting leakage detection systems.

Limits on leakage from the reactor coolant pressure boundary (RCPB) are required so
that appropriate action can be taken before the integrity of the RCPB 1s impaired (Ref.
2). Leakage detection systems for the RCS_are provided to alert the operators when
lTeakage rates above normal background levels are detected and also to suBEAX
quantitative measurement of leakage rates. In addition to meeting the OPERABILITY
requirements, the monitors are typically set to provide the most sensitive response
without caus{ng an excessive number of spurious alarms.

Systems for quantifying the leakage are necessary to provide prompt and quantitative |
information to the operators to permit them to take immediate corrective action.
Leakage from the RCPB inside the drﬁwe11 is_detected by at least one of four (4)
independently monitored variables which include drywell sump flow mon1tor1n$ equipment
with the required RCS leakage detection instrumentation (1.e., the drywell floor drain
sumﬁ flow monitoring system, or, the dr¥we11 equ1¥ment drain sum? monitoring system
with the drywell floor drain sump overflowing to the drywell egu pment drain sump)
drywell 9aseous radioactivity, drywell unit cooler condensate flow rate and drywe11<
?ressure temperature levels. The gr1mary means of quantifyin 1eakage in the drywell

s the drywell sump m0n1t0r1n? system for UNIDENTIFIED LEAKAGE and the d§¥we11
equipment drain tank flow monitorin %%stem for IDENTIFIED LEAKAGE. IDENTIFIED leakage

is not ?ermane to this Tech Spec an e associated drywell equipment drain tank flow
monitoring system 1s not included.

The dr¥we11 floor drain sump flow mon1tor1n? 5{stem monitors UNIDENTIFIED LEAKAGE
- collected in the floor drain_sump. UNIDENTIFIED LEAKAGE consists of leakage from RCPB
comgonents inside the drywell which are not norma11¥ subject to 1eaka$e and otherwise
routed to the drywell equ1?ment draln‘sumg. The 'primary containment floor drain sump
has transmitters that sup? y level indication_to the main control room via the plant
mon1tor1n? system. The floor drain_sump level transmitters are associated with
High/Low level switches that open/close the sump tank drain valves automatically. The
level instrument processing unit calculates an average leak rate (gpm) for a given
measurement period which resets whenever the sump drain valve closes. The level
processing unit provides an alarm to the main control room each_time the average leak
rate chan?es by a predetermined value since the last time the alarm was reset. For the

drywell floor drain sump flow monitoring system, the setpoint basis is a 1 gpm change
in UNIDENTIFIED LEAKAGE.

An alternate to the drywell floor_drain sump flow monitoring system for quantif{1ng
UNIDENTIFIED LEAKAGE is the drywell equ1gment drain sump monitoring system, if the
drywell floor drain sump is overflowing to the drywell equ1?ment drain sumg. In this
configuration, the drywell equipment drain sump collects all leakage into the drywell
equipment_drain sump and the overflow_ from the drywell floor drain sump. Therefore, 1f -
the drywell floor-drain sump 1s overflowing to the drywell equipment drain sum? the
drywell equipment drain sump monitoring system can be used to ?uant1fy UNIDENTIFIED
LEAKAGE. In this condition, all 1eaka8e‘measured by the drywell equipment drain sump
,mon1tor1n$ 5{stem is assumed to be UNIDENTIFIED LEAKAGE. The 1eaka8e determination
process, Including the transition to and use of the alternate method is described 1in
station procedures. The alternate method would only be used when the drywell floor
drain sump flow monitoring system is unavailable.

In addition to the drywell sump monitor1n% system described above, the discharge of |
each sump is monitored by an independent flow element. The measured flow rate from the
flow element is integrated and recorded. A main control room alarm is also provided to
indicate an excessive sum? discharge rate measured via the flow element. This system,
referred to as the_“drywell floor drain flow totalizer”, is not credited for drywell
floor drain sump flow monitoring system operability.

LIMERICK - UNIT 2 B 3/4 4-3 . Amendment No. 12, 183,
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BACKGROQUND (Continued)

The rimar{ containment atmospheric gaseous radioactivity monitoring system
continuously monitors the primary containment atmosphere for gaseous radioactivity

Jevels. A sudden increase of radfoactivity, which may be attributed to RCPB steam or
reactor water leakage, is annunciated in the main control room.

Condensate from the elght drywell air coolers is routed to the drywell floor drain sump
and is monitored by a series of flow transmitters that provide indication and alarms in
the main control room. The outputs from the flow transmitters are added together b
summing units to provide a total continuous condensate drain flow rate. The high flow
alarm setpoint is based on condensate drain flow rate in excess of 1 gpm over the
currently fidentified preset leak rate. The drywell air cooler condensate flow rate
TER&XEE1?% ?ysz§m serves as an added indicator, but not quantifier, of RCS UNIDENTIFIED
ef. 4).

The drywell tem?erature and pressure monitoring systems provide an indirect method for
detecting RCPB leakage. A temperature and/or pressure rise in the drywell above normal
Tevels may be indicative of a reactor coolant or steam leakage (Ref. 5).

APPLICABLE SAFETY ANALYSES

A threat of significant compromise to the RCPB exists if the barrier contains a crack
that 1s 1ar?e enough to propagate rapidly. Leakage rate 1imits are set low enough to
detect the leakage emitted from a single crack in the RCPB (Refs. 6 and 7).

A control room alarm allow the operators to evaluate the significance of the indicated
leakage and, if necessary, shut down the reactor for further investigation and
corrective action. The allowed 1eaka%e rates are well below the rates gred1cted for
critical crack sizes (Ref. 7). Therefore, these actions provide adequate response
before a significant break in the RCPB can occur.

RCS leakage detection instrumentation satisfles Criterion 1 of the NRC Policy
Statement. ' .

LIMITING CONDITION FOR OPERATION (LCO)

This LCO requires instruments of diverse mon1tor1n? Brincip1es to be OPERABLE to
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in time to
allow actions to place the plant in a safe condition, when RCS leakage indicates
possible RCPB degradation.

The LCO requires four instruments to be OPERABLE.

The required instrumentation to quantify UNIDENTIFIED LEAKAGE from the RCS consists of
efther the drywell floor drain sumg flow monitoring system, or, the drywell equipment
drain sump monitoring system with the drywell floor drain sump overflowing to the
drywell equipment drain sump. For either system to be congidered operable, the flow
monitorin Eort1on of the 5{stem must be operable. The identification of an increase
in UNIDENTIFIED LEAKAGE will be delayed by the time required for the UNIDENTIFIED
LEAKAGE to travel to the drywell floor drain sumE and 1t may take longer than one hour
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and
83%3&5%E%T$f the leakage. This sensitivity is acceptable for containment sump monitor

The reactor coolant contains radioactivity that, when released to the primary
containment, can be detected by the gaseous primary containment_atmospheric
radioactivity monitor. A radioactivity detection system is included for monitoring
ﬂaseous activities because of its sensitivity and rapid response to RCS leakage, but it
as recognized limitations. Reactor coolant radiocactivity levels will be low during
initial reactor startup and for a few weeks thereafter, until activated corrosion
products have been formed and fission products appear from fuel element cladding [
contamination or cladding defects. If there are few fuel element cladding defects and
Tow levels of activation products, 1t may not be possible for the gaseous primary
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containment atmospheric radiocactivity monitor to detect a 1 gpm increase within 1 hour
during normal operation. However, the gaseous primary containment atmospheric
radioactivity monitor i1s OPERABLE when it is capable of detecting a 1 gpm increase in
UNIDENTIFIED LEAKAGE within 1 hour given an RCS activity equivalent to that assumed in
the design calculations for the monitors (Reference 9).

The LCO is satisfied when monitors of diverse measurement means are available. Thus,
the drywell -floor drain sump monitoring system in combination with a gaseous primary
containment atmospheric radioactivity monitor, a primary containment air cooler
condensate flow rate monitoring system, and a primary containment pressure and
temperature monitoring system provides an acceptable minimum.

APPLICABILITY

In OPERATIONAL CONDITIONS 1, 2, and 3, leakage detection systems are required to be

OPERABLE to support LCO 3.4.3.2. This applicability is consistent with that for LCO
3.4.3.2.

ACTIONS

A. With the primary containment atmosphere gaseous monitoring system inoperable, grab
samples of the primary containment atmosphere must be taken and analyzed to provide
periodic leakage information. [Provided a sample is obtained and analyzed once every
12 hours, the plant may be operated for up to 30 days to allow restoration of the
radioactivity monitoring system. The plant may continue operation since other forms
of drywell leakage detection are available.]

The 12 hours interval provides péf1od1c information that is adequate to detect

leakage. The 30 day Compietion Time for Restoration recognizes other forms of
leakage detection are available.

B. With required drywell sump monitoring system {inoperable, no other form of sampling
can provide the equivalent information to quantify leakage at the required 1
gpm/hour sensitivity. However, the primary containment atmospheric gaseous
monitor [and the primary containment air cooler condensate flow rate monitor] will
provide indication of changes in leakage.

With required drywell sump monitoring system inoperable, drywell condensate flow
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED
LEAKAGE and total leakage being determined every 8 hours (Ref: SR 4.4.3.2.1.b)
operation may continue for 30 days. To the extent practical, the surveillance
frequency change associated with the drywell condensate flow rate monitoring system,
makes up for the loss of the drywell floor drain sump monitoring system which had a
normal surveillance requirement to monitor leakage every 8 hours. Also note that in
this instance, the drywell floor drain tank flow totalizer will be used to comply
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION is

acceptable, based on operating experience, considering the multiple forms of leakage
detection that are still avallable.

C. With the required primary containment air cooler condensate flow rate monitoring
system inoperable, SR 4.4.3.1.a must be performed every 8 hours to provide periodic
{nformation of activity in the primary containment at a more frequent interval than
the routine frequency of every 12 hours. The 8 hour interval provides periodic
information.that is adequate to detect leakage and recognizes that other forms of
leakage detection are available. The required ACTION has been clarified to state

LIMERICK - UNIT 2 B 3/4 4-3b ) Amendment No. 183, 132,
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that the additional surveillance requirement is not applicable if the required
primary containment atmosphere gaseous radioactivity monitoring system is also
inoperable. Consistent with SR 4.0.3, surveillances are not required to be
performed on inoperable equipment. In this case, ACTION Statement A. and E.
requirements apply. ‘

D. With the primary containment pressure and temperature monitoring system
1noperable, operation may continue for up to 30 days given the system’s indirect
capability to detect RCS leakage. However, other more 1imiting Tech Spec
requirements associated with the primary containment pressure/temperature
monitoring system will sti11 apply.

E. With both the primary containment atmosphere gaseous radicactivity monitor and the
primary containment air cooler condensate flow rate monitor inoperable, the only
means of detecting leakage is the drywell floor drain sump monitor and the drywell
pressure/temperature instrumentation. This condition does not provide the required
diverse means of Teakage detection. The required ACTION is to restore either of the
inoperable monitors to OPERABLE status within 30 days to regain the intended leakage
detection diversity. The 30 day Completion Time ensures that the plant will not be
operated in a degraded configuration for a lengthy time period. While the primary
containment atmosphere gaseous radioactivity monitor is INOPERABLE, primary
containment atmospheric grab samples will be taken and analyzed every 12 hours since
ACTION Statement A. requirements also apply.

F. With the.drywell floor drain sump monitoring system inoperable and the drywell unit ( i
coolers condensate flow rate monitoring system inoperable, one of the two remaining - -
means of detecting leakage 1s the primary containment atmospheric gaseous radiation
monitor. The primary containment atmospheric gaseous radiation monitor typically
cannot detect a 1 gpm leak within one hour when RCS activity is Tow. Indirect
methods of monitoring RCS leakage must be implemented. Grab samples of the primary
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by
administrative means must be performed every 12 hours to provide alternate periodic
information.

Administrative means of monitoring RCS leakage include monitoring and trending
parameters that may indicate an increase in RCS leakage. There are diverse
alternative mechanisms from which appropriate indicators may be selected based on .
plant conditions. It is not necessary to utilize all of these methods, but a
method or methods should be selected considering the current plant conditions and
historical or expected sources of UNIDENTIFIED LEAKAGE. The administrative methods
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump
temperature indicator, drywell equipment drain tank hi temperature indicator, and
drywell equipment drain tank flow indicator. These indications, coupled with the
atmospheric grab samples, are sufficient to alert the operating staff to an
unexpected increase in UNIDENTIFIED LEAKAGE.

In addition to the primary containment atmospheric gaseous radiation monitor and
indirect methods of monitoring RCS leakage, the primary containment pressure and
temperature monitoring system is also available to alert the operating staff to an
unexpected increase in UNIDENTIFIED LEAKAGE.

-,
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ACTIONS (Continued)

The 12 hour interval is sufficient to detect increasing RCS leakage. The Required
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status
to regain the intended leakage detection diversity. The 7-day Completion Time
ensures that the plant will not be operated in a degraded configuration for a
Tengthy time period.

G. If any required ACTION of Conditions A, B, C, D, E or F cannot be met within the
assoclated Completion Time, the plant must be brought to an OPERATIONAL CONDITION
“in which the LCO does not apply. To achieve this status, the plant must be brought
to at least HOT SHUTDOWN within 12 hours. and COLD SHUTDOWN within the next 24
hours. The allowed Completion Times.are reasonable, based on operating experience,
to perform the ACTIONS in an orderly manner and without challenging plant systems.

SURVEILLANCE REQUIREMENTS

SR4.43.1.a :

This SR 15 for the performance of a CHANNEL CHECK of the required primary containment
atmospheric.monitoring system. The check gives reasonable confidence that the channel
is operating properly.

SR 4.4.3.1.b .
This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the required RCS leakage
detection Instrumentation. The test ensures that the monitors can perform their
function in the desired manner. The test also verifies the alarm setpoint and relative
accuracy of the Instrument string. A successful test of the required contact(s) of a
channel relay may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests as
determined by the Surveillance Frequency Control Program.

SR 4.4,3.1.¢

This SR is for the performance of a CHANNEL CALIBRATION of required leakage detection
instrumentation channels. The calibration verifies the accuracy of the instrument
string, including the instruments located inside containment.

This SR provides a routine check of primary containment pressure and temperature for
indirect evidence of RCS leakage.

REFERENCES

LGS UFSAR, Section 5.2.5.1.

Regulatory Guide 1.45, Revision 0, "Reactor Coolant Pressure Boundary Leakage

Detection Systems," May 1973.

. LGS UFSAR, Section 5.2.5.2.1.3
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3/4.4.3,2 QPERATIONA| LEAKAGE

The allowable Teakage rates from the reactor coolant system have been based on the
predicted and experimentally observed behavior of cracks in pipes. The normally -
expected background leakage due to equipment design and the detection capability of the
instrumentation for determining system leakage was also considered. The evidence
obtained from experiments suggests that for leakage somewhat greater than that
specified for UNIDENTIFIED LEAKAGE the probability is small that the imperfection or
crack associated with such leakage would grow rapidly. However, in all cases, if the
leakage rates exceed the values specified, the reactor will be shutdown to allow further
investigation and corrective action. The limit of 2 gpm increase in UNIDENTIFIED
LEAKAGE over a 24-hour period and the monitoring of drywell floor drain sump and drywell
equipment drain tank flow rate at Teast once every eight (8) hours conforms with NRC
staff positions specified in NRC Generic Letter 88-01, "NRC Position on IGSCC 1n BWR
Austenitic Stainless Steel Piping," as revised by NRC Safety Evaluation dated March 6,
1990. The ACTION requirement for the 2 gpm increase in UNIDENTIFIED LEAKAGE Timit
ensures that such leakage is identified or a plant shutdown is initiated to allow
further investigation and corrective action. Separating the sources of LEAKAGE (i.e.,
LEAKAGE from an identified source versus LEAKAGE from an unidentified source) 1is
necessary for prompt identification of potentially adverse conditions, assessment of the
safety significance, and corrective action. Once identified, reactor operation may
continue dependent upon the impact on total leakage.

PPRESSURE BOUNDARY LEAKAGE is prohibited as the leak itself could cause further
reactor coolant pressure boundary deterioration, resulting in higher leakage. If
PRESSURE BOUNDARY LEAKAGE exists, the affected component, pipe, or vessel must be
isolated from the reactor coolant system by a closed manual valve, closed and de-
activated automatic valve, blind flange, or check valve within 4 hours. While in this
condition, structural integrity of the system should be considered because the
structural integrity of the part of the system within the isolation boundary must be
maintained under all licensing basis conditions, including consideration of the
potential for further degradation of the isolated Tocation. Normal leakage past the
isolation device is acceptable as it will 1imit reactor coolant system lTeakage and is
included in the IDENTIFIED LEAKAGE or UNIDENTIFIED LEAKAGE. This ACTION is necessary to
prevent further deterioration of the reactor coolant pressure boundary. If the ACTION
cannot be completed in the required time, then the reactor will be shutdown to allow
~ further investigation and corrective action.

The function of Reactor Coolant System Pressure Isolation Valves (PIVs) is to
separate the high pressure Reactor Coolant System from an attached low pressure system.
The ACTION requirements for pressure isolation valves are used in conjunction with the
system specifications for which.PIVs are 1isted in The Technical Requirements Manual
and with primary containment isolation valve requirements to ensure that plant
operation 1s appropriately limited. )

The Surveillance Requirements for the RCS pressure isolation valves provide added
assurance of valve integrity theréby reducing the probability of gross valve fallure
and consequent intersystem LOCA. Leakage from the RCS pressure isolation valves is
not included in any other allowable operational leakage specified in Section 3.4.3.2.

3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM
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REACTOR CQOLANT SYSTEM

BASES

3/4.4,5 SPECIFIC ACTIVITY

The limitations on the specific activity of the primary coolant ensure
that the 2-hour thyroid and whole body doses resulting from a main steam line
fallure outside the containment during steady state operation will not exceed
small fractions of the dose guidelines of 10 CFR Part 100. The values for the
1imits on specific activity represent interim 1imits based upon a parametric
evaluation by the NRC of typical site locations. These values are conservative
in that ‘specific site parameters, such as SITE BOUNDARY location and meteoro-
Togical conditions, were not considered in this evaluation.

The ACTION statement permitting POWER QPERATION to continue for Timited
time periods with the primary coolant's specific activity greater than 0.2
microcurie per gram DOSE EQUIVALENT I-131, but Tess than or equal to 4 micro-
curies per gram DOSE EQUIVALENT I-131, accommodates possible 1odine spiking
phenomenon which may occur following changes in THERMAL POWER. This action is
modified-by a Note that permits the use of the provisions of Specification
3.0.4.c. This allowance permits entry into the applicabie OPERATIONAL CONDITION
(S) while relying on the ACTION requirements. Operation with specific activity
levels exceeding 0.2 microcCurie per gram DOSE EQUIVALENT I-131 but less than or
equal to 4 microcuries per gram DOSE EQUIVALENT I-131 must be restricted since
these activity levels increase the 2-hour thyroid dose at the SITE BOUNDARY
following a postulated steam 1ine rupture.

Closing the main steam 1ine isolation valves prevents the release of
activity to the environs should a steam line rupture occur outside containment.
The survelllance requirements provide adequate assurance that excessive specific
activity levels in the reactor coolant will be detected in sufficient time to
take corrective action.

3/4.4.6 PRESSURE/TEMPERATURE LIMITS

A11 components in the reactor coolant system are designed to withstand
the effects of cyclic loads due to system temperature and pressure changes.
These cyclic loads are introduced by normal load transients, reactor trips,
and startup and shutdown operations. The various categories of load cycles
used for design purposes are provided in Section 3.9 of the FSAR. During
startup and shutdown, the rates of temperature and pressure changes are limited
so that -the maximum specified heatup and cooldown rates are consistent with
the design assumptions and satisfy the stress 1imits for cyclic operation.
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PRESSURE/TEMPERATURE LIMITS  (Continued)

The operating 1imit curves specified in the PTLR are derived from the fracture |
toughness requirements of 10 CFR 50 Appendix G and ASME Code Section XI,

Appendix G. The curves are based on the RTwr and stress intensity factor

information for the reactor vessel components. Fracture toughness 1imits and

the basis for compliance are more fully discussed in FSAR Chapter 5, Para-

graph 5.3.1.5, "Fracture Toughness."

The reactor vessel materials have been tested to determine their initial
RTwr. The results of these tests are specified in the PTLR. Reactor |
operation and resultant fast neutron, E greater than 1 MeV, irradiation will
cause an increase in the RTwr. Therefore, an adjusted reference temperature,
based upon the fluence, nickel content and copper content of the material
in question, can be predicted using the PTLR and the recommenda- |
tions of Regulatory Guide 1.99, Revision 2, "Radiation Embritttement of Reactor
Vessel Materials." The pressure/temperature 1imit curves specified in the PTLR
include an assumed shift in the RTwr for the conditions at 57 EFPY.

The pressure-temperature 1imit 1ines specified in the PTLR for reactor |
criticality and for inservice leak and hydrostatic testing have been provided to
assure compliance with the minimum temperature requirements of Appendix G to 10
CFR Part 50 for reactor criticality and for inservice leak and hydrostatic
testing.
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BASES

1/4.4,7 MAIN STEAM LINE ISOLATION VALVES

Double isolation vaives are provided on each of the main steam lines to
minimize the potential leakage paths from the containment in case of a 1ine break.
Only one valve in each 1ine is required to maintain the integrity of the
containment, however, single failure considerations require that two valves be
OPERABLE. The survetllance requirements are based on the operating history of
this type valve. The maximum closure time has been salaected to contain fission
products and to ensure the core is not uncovered following 1line breaks. The
minimum closure time is consistent with the assumptions in the safety analyses to
prevent pressure surges.

1/4.4.8 (DELETED)

3/4.4.9 RESIDUAL HEAT REMOVAL

The RHR system is required to remove decay heat and sensible heat in order to
maintain the temperature of the reactor coolant. RHR shutdown cooling fis comprised of
four (4) subsystems which make two (2) loops. Each loop consists of two (2) mator
driven pumps, 2 heat exchanger, and associated piping and valves. Both loops have a
common 'suction from the same recirculation loop. Two (2) redundant, manually
controlled shutdown cooling subsystems of the RHR System can provide the required decay
heat removal capability. Each pump discharges the reactor coolant, after 1t has been
coaled by circulatton through the respective heat exchangers, to the reactor via the
associated recirculation loop or to the reactor via the Tow pressure coolant injection

pathway. The RHR heat exchangers transfer heat to the RHR Service Water System. The
RHR shutdown cooling mode s manually controlled.

An OPERABLE RHR shutdown cooling subsystem consists of an RHR pump, a heat
exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path.
In HOT SHUTDOWN condition, the requirement to maintain OPERABLE two (2) independent RHR
shutdown cooling subsystems means that each subsystem considered OPERABLE must be
associated with a different heat exhanger loop, i.e., the "A" RHR heat exchanger with
the "A" RHR pump or the "C" RHR pump, and the "B* RHR heat exchanger with the "B"” RHR
pump or the "D° RHR pump are two (2) independent RHR shutdown cooling subsystems. Only
one (1) of the two (2) RHR pumps associated with each RHR heat exchanger loop is
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BASES

3/4.4.9 RESIDUAL HEAT REMOVAL (Continued) . ( |

required to be OPERABLE for that independent subsystem to be OPERABLE. During COLD
SHUTDOWN and REFUELING conditions, however, the subsystems not only have a common
suction source, but are allowed to have a common heat exchanger and common discharge
piping. To meet the LCO of two (2) OPERABLE subsystems, both pumps in one (1) loop or
one (1) pump in each of the two (2) loops must be OPERABLE. Since the piping and heat
exchangers are passive components, that are assumed not to fail, they are allowed to
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is
considered OPERABLE if it can be manually aligned (remote or local) in the shutdown
cooling mode for removal of decay heat. Operation (either continuous or intermittent)
of one (1) subsystem can maintain and reduce the reactor coolant temperature as
required. However, to ensure adequate core flow to allow for accurate average reactor
coolant temperature monitoring, nearly continuous operation {is required. Management of
gas voids is important to RHR Shutdown Cooling System OPERABILITY.

Alternate decay heat removal methods are available to operators. These alternate
methods of decay heat removal can be verified available either by calculation {which
includes a review of component and system availability to verify that an alternate
decay heat removal method is available) or by demonstration, and that a method of
coolant mixing be operational. Oecay heat removal capability by ambient losses can be
considered in evaluating alternate decay heat removal capability.

RHR Shutdown Cooling System piping and components have the potential to develop
voids and pockets of entrained gases. Preventing and managing gas intrusion and -
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems ( ]
and may also prevent water hammer, pump cavitation, and pumping of non-condensable gas
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling
System piping is sufficiently filled with water prior to initially placing the system in
operation during reactor shutdown. The RHR Shutdown Cooling System is OPERABLE when it
is sufficiently filled with water to ensure that it can reliably perform its intended
function.

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System
whose use is typically preceded by system piping flushes that disturb both the RHR pump
suction and discharge piping. RHR Shutdown Cooling System is flushed.and manually
aligned for service using system operating procedures that ensure the RHR shutdown
cooling suction and discharge flow paths are sufficiently filled with water. 1In the
event that RHR Shutdown Cooling is required for emergency service, the system operating
procedures that align and start the RHR System in shutdown cooling mode include the
flexibility to eliminate piping flushes while maintaining minimum requirements to ensure
that the suction and discharge flow paths are sufficiently filled with water. The RHR
Shutdown Cooling System surveillance is met through the performance of the operating
procedures that initially place the RHR shutdown cooling sub-system in service.

This surveillance requirement is modified by a Note allowing sufficient time (12
hours) to align the RHR System for Shutdown Cooling operation after reactor dome
pressure is less than the RHR cut-in permissive set point.

LIMERICK - UNIT 2 B 3/4 4-6a Amendment No. 82,
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The core spray system (CSS), together with the LPCI mode of the RHR system,
is provided to assure that the core is adequately cooled following a 1oss-of-
coolant accident and provides adequate core cooling capacity for all break
sizes up to and incliuding the double-ended reactor recirculation line break,
and for smaller breaks following depressurization by the ADS. Management of gas
voids is important to ECCS injection/spray subsystem OPERABILITY.

The CSS is a primary Source of emergency core cooling after the reactor .
vessel 1s depressurized and a source for flooding of the core in case of
accidental draining.

. The surveillance requirements provide adequate assurance that the CSS will
be OPERABLE when required. Although all active components are testable and
full . flow can be demonstrated by recirculation through a test Toop during
reactor operation, a complete functional test requires reactor shutdown.

The Tow pressure cooiant injection (LPCI) mode of the RHR system is
provided to assure that the core is adequately cooled following a Toss-of-
coolant accident. Four subsystems, each with one pump, provide adequate core
flooding for all break sizes up to and inciuding the double-ended reactor
recirculation 1ine break, and for small breaks following depressurization by
the ADS.

The surveillance requirements provide adequate assurance that the LPCI
system wil) be OPERABLE when required. Although all active components are

* testable and full flow can be demonstrated by recirculation thréugh a test

loop during reactor operation, a complete functional test requires reactor
shutdown. -

The high pressure coolant injection (HPCI) system is provided to assure
that the reactor core is adequately cooled to 1imit fuel clad temperature in
the event of a small break in the reactor coolant system and loss of coolant
which does not result in rapid depressurization of the reactor vessel. The
HPCI system permits the reactor to be shut down while maintaining sufficient
reactor vessel water level inventory until the vessel is depressurized. The
HCPI system continues to operate until reactor vessel pressure is below the
pressure at -which CSS operation or LPCI mode of the RHR system operation
maintains core cooling.

The capacity of the system is selected to provide the required core cooling.
The HPCI pump is designed to deliver greater than or equal to 5600 gpm at reactor
pressures between 1182 and 200 psig and is capable of delivering at least 5000 gpm
between 1182 and 1205 psig. In the system’s normal alignment, water from the
condensate storage tank is used instead of injecting water from the suppression
pool into the reactor, but no credit is taken in the safety analyses for
the condensate storage tank water.
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EMERGENCY CORE COOLING SYSTEM
BASES

ECCS - QPERATING (Continued) (’ﬁ\

With the HPCI system inoperable, adequate core cooling is assured by the
OPERABILITY of the redundant and diversified automatic depressurization system
and both the CS and LPCI systems. In addition, the reactor core isolation
cooling (RCIC) system, a system for which no credit 1s taken in the safety
analysis, will automatically provide makeup at reactor operating pressures on
a reactor low water level condition. The HPCI out-of-service period of 14 days
is based on the demonstrated OPERABILITY of redundant and diversified Tow
pressure core cooling systems and the RCIC system. The HPCI system, and one LPCI
subsystem, and/or one CSS subsystem out-of-service period of 8 hours ensures that
sufficient ECCS, comprised of a minimum of one CSS subsystem, three LPCI subsystems,
and all of the ADS will be available to 1) provide for safe shutdown of the facility,
and 2) mitigate and control accident conditions within the facility. Alternatively,
the out-of-service times described above can be determined in accordance with the
Risk Informed Completion Time Program. A Note prohibits the application of
Specification 3.0.4.b to an inoperable HPCI subsystem. There is an increased risk
associated with entering an OPERATIONAL CONDITION or other specified condition in the
Appiicability with an inoperable HPCI subsystem and the provisions of Specification
3.0.4.b, which allow entry into an OPERATIQONAL CONDITION or other specified condition in
the AEplicab11ity with the Limiting Condition for Operation not met after performance of
a risk assessment addressing inoperable systems and components, should not be applied in
this circumstance.

The surveillance requirements provide adequate assurance that the HPCI '
system will be OPERABLE when required. Although all active components are
testable and full flow can be demonstrated by recirculation through a test Toop
during reactor operation, a complete functional test with reactor vessel
injection requires reactor shutdown.

During plant-startup, when the HPCI surveillance test is being performed, HPCI is (”)
required to be tested within 12 hours of changing modes. The intent of this requirement -
is to verify operability prior to reaching any significant power. If HPCI is not
successfully demonstrated operable within the 12-hour period, the reactor steam dome
pressure must be reduced to less than 200 psig within the following 72 hours. The intent
of the action is to hold pressure at a point where sufficient steam is available to test
the pump; it does not permit power ascension to continue.

The ECCS injection/spray subsystem flow path piping and components have the
potential to develop voids and pockets of entrained gases. Preventing and managing gas
intrusion and accumulation is necessary for proper operation of the ECCS injection/spray
subsystems and may also prevent a water hammer, pump cavitation, and pumping of -
noncondensible gas into the reactor vessel.

Selection of ECCS injection/spray subsystem locations susceptible to gas
accumulation is based on a review of system design information, including piping and
instrumentation drawings, isometric drawings, plan and elevation drawings, and
calculations. The design review is supplemented by system walk downs to validate the
system high points and to confirm the locatien and orientation of important components
that can become sources of gas or could otherwise cause gas to be trapped or difficult to
remove during system maintenance or restoration. Susceptible locations depend on plant
and system configuration, such as stand-by versus operating conditions.

The ECCS injection/spray subsystem is OPERABLE when it is sufficiently filled with
water. Acceptance criteria are established for the volume of accumulated gas at
susceptible locations. If accumulated gas is discovered that exceeds the acceptance
criteria for the susceptible location (or the volume of accumulated gas at one or more
susceptibie Tocations exceeds an acceptance criteria for gas volume at the suction or
discharge of a pump), the Surveillance 1s not met. Accumulated gas should be eliminated
or brought within the acceptance criteria l1imits. ’
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EMERGENCY CORE COOLING SYSTEM
BASES

ECCS - OPERATING (Continued)

ECCS injection/spray subsystem locations susceptible to gas accumulation are
monitored and, if gas is found, the gas volume is compared to the acceptance criteria
for the locatlon. Susceptible locations in the same system flow path which are subject
to the same gas intrusion mechanisms may be verified by monitoring a representative
subset of susceptible locations. Monitoring may not be pract1cé1 for locations that are
inaccessible due to radiological or environmental conditions; ‘the plant configuration,
or personnel safety. For these Tocations alternative methods (e.g., operating
parameters, remote monitoring) may be used to monitor the susceptible location.
Monitoring 1s not redquired for susceptible locations where the maximum potential
accumulated gas void volume has been evaluated and determined to not challenge system
OPERABILITY. The accuracy of the method used for monitoring the susceptible locations
and trending of the results should be sufficient to assure system OPERABILITY during the
Surveillance interval. '

Surveillance 4.5.1.a.1.b 1s modified by a Note which exempts system vent flow
paths opened under administrative control. The administrative control should be
proceduralized and include stationing a dedicated individual at the system vent flow
path who is in continuous communication with the operators in the control room. This
individual will have a method to rapidly close the system vent flow path if directed.

Upon fatlure of the HPCI system to function properly after a small break
loss-of-coolant acclident, the automatic depressurization system (ADS) automa-
tically causes selected safety/relief valves to open, depressurizing the reactor
so that fiow from the low pressure core cooling systems can enter the core in
time to 1imit fuel cladding temperature to less than 22@0B°F. ADS is conserva-
tively required to be OPERABLE whenever reactor vessel pressure exceeds 180 psig.
This pressure 1s substantially below that for which the low pressure core cool-
ing systems can provide adequate core cooling for events requiring ADS.

ADS. automatically controls five selected safety-relief valves. The safety
analysis assumes all five are operable. The aliowed out-of-service time for one
valve for up to fourteen days is determined in a similar manner to other ECCS
subsystem out-of-service time allowances. Alternatively, thé allowed out-of-
service time can be determined in accordance with the Risk Informed Completion
Time Program. ) .

Verification that ADS accumulator gas supply header pressure is 296

~ psig ensures adequate gas pressure for reliable ADS operation. -The accumulator

on each ADS valve provides pneumatic pressure for valve actuation. The design
pneumatic supply pressure requirements for the accumulator are such that,
following a fallure of the pneumatic supply to the accumulator at least two
valve actuations can occur with the drywell at 78% of design pressure. The
ECCS safety analysis assumes only one actuatior to achieve the
depressurization required for operation of the Tow pressure ECCS. This minimum
required pressure of 298 psig is provided by the PCIG supply.
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BASES. :
3/4,5.2 = REACTOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC)

Background: ;

The RPV contains penetrations below the top of the active fuel (TAF) that have
the potential to drain the reactor coolant inventory to below the TAF. If the water
Tevel should drop below the TAF, the ability to remove decay heat 1s reduced, which
could lead to elevated cladding! temperatures and clad perforation. Safety Limit
2.1.4 requires the RPV water level to be above the top of the active irradiated fuel
at all times to prevent such elevated cladding temperatures. -

Applicable Safety Analysis:

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is
not required to mitigate any events or accidents evaluated in the safety analyses.
RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5 to protect
Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of
radioactive material to the environment should an unexpected draining event occur.

A double-ended guillotine break of the Reactor Coolant System (RCS) is not
considered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure,
. reduced piping stresses, and ductile piping systems. Instead, an event is
considered in which an initiating event allows draining of the RPV water inventory
through a single penetration flow path with the highest flow rate, or the sum of the
drain rates through multiple penetration flow paths susceptible to a common mode
fallure (an event that creates a drain path through multiple vessel penetrations
located below top of active fuel, such as loss of normal power or a single human
error). It is assumed, based on engineering judgement, that while in OPERATIONAL
CONDITIONS 4 and 5, ornie Tow pressure ECCS injection/spray subsystem can maintain
adequate reactor vessel water tevel. i

) As discussed in References 1, 2, 3, 4, and 5, operating experience has shown
RPV water inventory to be significant to public health and safety. Therefore, RPV
Water Inventory Control satisfies Criterion 4 of 18 CFR 58.36(c)(2)(i1).

Limiting Condition for Operation:

The RPV water level must be controlled 1n OPERATIONAL CONDITIONS 4 and 5 to
ensure that 1f an unexpected draining event should occur, the reactor coolant water
Tevel remains above the top of the active irradiated fuel as required by Safety
Limit 2.1.4.

The Limiting Condition for Operation (LCO) requires the DRAIN TIME of RPV
water inventory to the TAF to be 2 36 hours. A DRAIN TIME of 36 hours is considered
reasonable to identify and initiate action to mitigate unexpected draining of
reactor coolant. An event that could cause loss of RPV water inventory and result
in the RPV water level reaching the TAF in greater than 36 hours does not represent
a significant challenge to Safety Limit 2.1.4 and can be managed as part of normal
plant operation. ' .

One Tow pressure ECCS injection/spray subsystem is required to be OPERABLE and
capable of being manually alignéd and started from the control ' room to provide
defense-in-depth should an unexpected draining event occur. OPERABILITY of the ECCS
injection/spray subsystem includes any necessary valves, instrumentation, or
controls needed to manually align and start the subsystem from the control room. A
Jow pressure ECCS injection/spray subsystem consists of either one Core Spray System
(CSS) subsystem or one Low Pressure Coolant Injection (LPCI) subsystem. Each CSS
subsystem consists of two motor driven pumps, piping, and valves to transfer water
from the suppression pool or condensate storage tank (CST) to the RPV. Each LPCI
subsystem consists of one motor driven pump, piping, and valves to transfer water
from the suppression pool to the RPV. .
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EMERGENCY CORE COOLING SYSTEM
BASES _

RPV _WATER INVENTORY CONTROL (WIC) (Continued)

The LCO {s modified by a note which allows a required LPCI subsystem to be
considered OPERABLE during alignment and operation for decay heat removal if .capable
of being manually realigned (remote or Tocal) to the LPCI mode and is not otherwise
inoperable. Alignment and operation for decay heat removal includes when the
required RHR pump is not operating or when the system is realigned from or to the
RHR shutdown cooling mode. This allowance is necessary since the RHR System may be
required to operate in the shutdown cooling mode to remove decay heat and sensible
heat from the reactor. Because of the restrictions on DRAIN TIME, sufficient time
will be available following an-unexpected draining event to manually align and
initiate LPCI subsystem operation to maintain RPV water inventory prior to the RPV
water level reaching the TAF.

Applicability:

RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5.
Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR
PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3.5.2,
REACTOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC). RPV water inventory
control is required to protect Safety Limit 2.1.4 which is applicable whenever
irradiated fuel 1s in the reactor vessel.

Actions:

Action a. - If none of the required low pressure ECCS injection/spray
subsystems are OPERABLE, one subsystem must be restored to OPERABLE status within 4
hours. In this condition, the LCO controls on DRAIN TIME minimize the possibility
that an unexpected draining event could necessitate the use of the ECCS
Injection/spray subsystem; however, the defense-in-depth provided by the ECCS
injection/spray subsystem is lost. The 4-hour allowed outage time for restoring the
required low pressure ECCS injection/spray subsystem to OPERABLE status is based on
engineering judgment that considers the LCO controls on DRAIN TIME and the 1ow
probability of an unexpected draining event that would result in loss of RPV water
inventory.

If the 1noperable ECCS injection/spray subsystem is not restored to OPERABLE
status. within 4 hours, action must be initiated immediately to establish a method of
water injection capable of operating without offsite electrical power. The method of
water injection includes the necessary instrumentation and controls, water sources,
and pumps and valves needed to add water to the RPV or refueling cavity should an
unexpected draining event occur. The method of water injection may be manually
initiated and may consist O0f one or more systems or subsystems, and must be able to
access water inventory capable of maintaining the RPV water level above the TAF for
2 36 hours. If recirculation of injected water would occur, it may be credited in
determining the necessary water volume.

A¢t1on b. - Deleted

Action c. - With the DRAIN TIME Tess than 36 hours but greater than or equal to
8 hours, compensatory measures should be taken to ensure the abjlity to implement
mitigating actions should an unexpected draining event occur. Should a draining
event Tower the reactor coolant level to below the TAF, there is potential for damage
to the reactor fuel cladding and release of radioactive material. Additional actions
are taken to ensure that radioactive material will be contained, diluted, and ‘

processed prior to being released to the environment.




EMERGENCY CORE COOLING SYSTEM
BASES

RPY_WATER INVENTORY CONTROL (WIC) <(Continued)

The secondary containment provides a controiled volume in which fission
products can be contained, diluted, and processed prior to release to the
environment. Verification of the capability to establish SECONDARY CONTAINMENT
INTEGRITY 1n Tess than the DRAIN TIME is required. The required verification
confirms actions to establish SECONDARY CONTAINMENT INTEGRITY are preplanned and
necessary materfals are available. SECONDARY CONTAINMENT INTEGRITY is considered
established when one Standby Gas Treatment (SGT) subsystem is capable of maintaining
a negative pressure in the secondary containment with respect to the environment.
Verification that SECONDARY CONTAINMENT INTEGRITY can be established must be
performed within 4 hours. The required verification is an administrative activity
and does not require manipulation or testing of equipment.

Secondary containment penetration flow paths form a part of SECONDARY
CONTAINMENT INTEGRITY. Verification of the capability to isolate each secondary
containment penetration flow path in less than the DRAIN TIME is required. The
required verification confirms actions to isolate secondary containment penetration
flow paths are preplanned and necessary materials are available. Power operated

valves are not required to recefve automatic isolation signals if they can be closed

manually within the required time. Verification that secondary containment
penetration flow paths can be isolated must be performed within 4 hours. The
required verification is an administrative activity and does not require
manipulation or testing of equipment.

One SGT subsystem is capable of maintaining the secondary contajnment at a
negative pressure with respect to the environment and filter gaseous releases.
Verification of the capability to place one SGT subsystem in operation in less than
the DRAIN TIME is required. The required verification confirms actions to place a
SGT subsystem in operation are preplanned and necessary materials are available.
Verification that a SGT subsystem can be placed in operation must be performed
within 4 hours. The required verification is an administrative activity and does
not require manipulation or testing of equipment.

Action d. - With the DRAIN TIME less than 8 hours, mitigating actions are
implemented in case an unexpected draining event should occur. Note that if the
DRAIN TIME {is Jess than 1 hour, the required Action e. to restore DRAIN TIME to 36
hours or greater is also applicable.

Immediate action to establish an additional method of water injection
augmenting the ECCS injection/spray subsystem required by the LCO 1s required. The
additional method of water injection inciudes the necessary instrumentation and
controls, water sources, and pumps and vaives needed to add water to the RPV or
refueling cavity should an unexpected draining event occur. Thé note states that
elther the ECCS injection/spray subsystem or the additional method of water injection
must be capable of operating without offsite electrical power. The additional method
of water injection may be manually initiated and may consist of one or more systems
or subsystems. The additional method of water injection must be able to access water
Inventory capable of being injected to maintain the RPV water level above the TAF for
2 36 hours. The additional method of water injection and the ECCS injection/spray
subsystem may share all or part of the same water sources. If recirculation of
Tnjected water would occur, it may be credited in determining the required water
volume. ’

should a draining event lower the reactor coolant Tevel to below the TAF, there
s potential for damage to the reactor fuel cladding and release of radioactive
material. Additional actions are taken to ensure that radioactive material will be
contained, diluted, and processed prior to being released to the environment.
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RPY WATER INVENTQRY CONTROL (WIC) (Continued)

The secondary containment provides a control volume into which fission products
can be contained, diluted, and processed prior to release to the environment.
- Actlons to 1mmed1ate1y estab11sh SECONDARY CONTAINMENT INTEGRITY are required. With
SECONDARY CONTAINMENT INTEGRITY established, one SGT subsystem is capable of
maintaining a negative pressure in the secondary containment with respect to the
environment. , .

The secondary containment penetrations form a part of SECONDARY CONTAINMENT
INTEGRITY. Actions to immediately verify that each secondary containment penetration
flow path 1s 1soldted or to verify that it can be automatically of manually isolated |
from the control room are required.

One SGT subsystem 1s capable of maintaining the sécendary containment at a
negative pressure with respect to the environment and filter gaseous releases.
Actions to 1mmediately verify that at least one SGT subsystem 1s capable of being
placed in opération are required. The required verification is an administrative
activity and does not require manipulation or testing of equipment.

Action e. - If the ACTIONs and associated allowed outage times are not met
or if the DRAIN TIME {s less than 1 hour, actions must be initiated immediately to
restore the DRAIN TIME to > 36 hours. In this condition, there may be .
insufficient time to respond to an unexpected draining event to prevent the RPV
water inventory from reaching the TAF. Note that ACTIONs are also.applicable when
DRAIN TIME 1s less than 1 hour,

Surveillance Requirements:

Surveillance Requirement (SR) 4.5.2.1 verifies that the DRAIN TIME of RPV
water inventory to the TAF 1is > 36 hours. The period of 36 hours is considered
reasonable to identify and initiate action to mitigate draining of reactor coolant.
Loss of RPV water inventory that would result in the RPV water level reaching the
TAF i1n greater than 36 hours does not represent a significant challenge to Safety
Limit 2.1.4 and can be managed as part of normal plant operation.

The definition of DRAIN TIME states that realisti¢ cross-sectional areas and-
drain rates are used in the calculation. A realistic drain rate may be determined
using a single, step-wise, or integrated calculation considering the changing RPY
water level during a draining event. For a control rod RPV penetration flow path
with the control rod drive mechanism removed and not replaced with a blank flange,
the realistic cross-sectional area is based on the control rod blade seated in the
control- rod guide tube. If thé control rod blade will be raised from the )
penetration to adjust or verify seating of the blade, the exposed cross-sectional
area of the RPY penetrat1on flow path 1s used.

The definition of DRAIN TIME excludes from the calculation those penetration:
flow paths connected to an intact closed system, or isolated by manual or automatic
valves that are closed and administrativély controlled, blank flanges, or other .
.devices that prevent flow of reactor coolant through the penetration flow paths. A
blank flange or other bolted device must be connected with a sufficient number of
bolts to prevent draining. Normal or expected leakage from closed systems or past I
isolation devices is permitted. Determination that a system is intact and closed
or isolated must consider the status of branch 1ines. - . |

The Residual Heat Removal (RHR) Shutdown Cooling System is only considered an
Intact closed system when misalignment 1ssues (Reference 6) have been prectuded by
functional valve interlocks or by-isolation devices,; such that redirection of RPV

water out of an RHR subsystem 1s precluded. Further, the RHR Shutdown Cooling
- System is only considered an intact closed system if {ts controls have not been
transferred to Remote Shutdown, which disables the interlocks and isolation signals.

LiMERICK - UNIT 2 : 4 B 3/4 5=36 Associated with Amendmenf No. 198, 214
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BASES 7 , 7
RPY WATER INVENTOQRY CONTROL (WIC) (Continued) ("3

The exclusion of a single penetration flow path, or multiple penetration
flow paths susceptible to a common mode failure, from the determination of DRAIN
TIME should consider the effects of temporary alterations in support of
maintenance (rigging, scaffolding, temporary shielding, piping plugs, freeze
seals, etc.). If reasoriable controls are implemented to prevent such temporary .
alterations from causing a draining event from a closed system or between the RPV
and the isolation device, the effect of the temporary alterations on DRAIN TIME
need not be considered. Reasonable contfols include, but are not 1imited to;
controls consistent with the guidance in NUMARC 93-81, “Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants,” Revision 4,
NUMARC 91-86, “Guidelines for Industry Actions to Assess Shutdown Management,” or
commitments to NUREG-@612, “Control of Heavy Loads at Nuclear Power Plants.”

TS 4.8.1 requires SRs to be met between performances. Therefore, any changes
in plant conditions that would change the DRAIN TIME requires that a new DRAIN TIME
be determined. R

SRs 4.5.2.2 and 4.5.2.3 - The minimum water level of 16 feet required for the
suppression pool 1is periodically verified to ensure that the suppression pool will
provide adequate net positive suction head (NPSH) for the CSS subsystem or LPCI
subsystem pumps, recirculation volume, and vortex prevention. With the suppression
pool water level less than the required 1imit, the required ECCS injection/spray
subsystem 1s inoperable untess aligned to an OPERABLE CST. .

The required CSS subsystem i1s OPERABLE if it can take suction from the CST,
and the CST water level is sufficient to provide the required NPSH for the CSS
pumps. Therefore, a verification that either the suppression pool water Tevel is
greater than or equal to 16 feet @ inches or that a CSS subsystem 1s aligned to take
suction from the CST and the CST contains greater than or equal to 135,088 available (f ™
gallons of water, equivalent to a level of 29 feet @ inches, ensures that the CSS ‘\w)
subsystem can supply the required makeup water to the RPV.

SR 4.5.2.4 - The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge lines of the required ECCS
injection/spray subsystems full of water ensures that the ECCS subsystem will
perform properly. This may also prevent a water hammer following an ECCS actuation. |
One acceptable method of ensuring that the 1ines are full is to vent at the high
points.

SR 4.5.2.5 - DELETED

SR 4.5.2.6 - Verifying that the required ECCS injection/spray subsystem can be
manually aligned, and the pump started and operated for at least 18 minutes
demonstrates that the subsystem is availabTle to mitigate a draining event. This
surveillance requirement is modified by two footnotes. The first states that
testing the ECCS injection/spray subsystem may be done through the test return 1ine
to avoid overfilling the refueling cavity. The second states that credit for
meeting the surveillance requirement may be taken for normal system operation that
satisfies the surveillance requirement, such as using the RHR mode of LPCI for
greater than or equal to 1@ minutes. The minimum operating time of 18 minutes was
based on engineering judgement. . :

SR 4.5.2.7 - Verifying that each valve credited for automatically isolating .
a penetration flow path actuates to the isolation position on an actual or B {
simulated RPV water level isolation signal 1s required to prevent RPV water : \_H)
inventory from dropping below the TAF should an unexpected draining event occur.

LIMERICK - UNIT 2 B‘3/i 5-3e Associated with Amendment No. 193, 214



EMERGENCY CORE COOLING SYSTEM

BASES

RPV WATER INVENTORY CONTROL (MWIC) (Continued)

SR 4.5.2.8 - This surveillance verifies that a required CSS subsystem or LPCI

subsystem can be manually aligned and started from the control room, including any
necessary valve alignment, instrumentation, or controls, to transfer water from the
suppression pool or CST to the RPV.

The Surveillance Frequencies in the above SRs are controlled under the

Surveillance Frequency Controlled Program.

REFERENCES

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory
in Boiling Water Reactors During Shutdown and Startup,” November 1984.

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of
Misalignment of RHR Valves,™ August 1986.

3. Generic Letter 92-@4, "Resolution of the Issues Related to Reactor Vessel Water
Level Instrumentation in BWRs Pursuant to 18 CFR 5@.54(f)," August 1992.

4. NRC Bulletin 93-83, "Resolution of Issues ReTated to Reactor Vessel Water Level
Instrumentation in BWRs," May 1993. '

5. Information Notice 94-52, "Inadvertent Containment Spray and Reéactor Vessel
Draindown at Millstone 1,™ July 1994.

6. General Electric Service Information Letter No. 388, "RHR Valve Misalignment

During Shutdown Cooling Operation for BWR 3/4/5/6,% February 1983.
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EMERGENCY CQRE COOLING SYSTEM
BASES

3/4,5.3 SUPPRESSION CHAMBER

The suppression chamber is required to be OPERABLE as part of the ECCS to
ensure that a sufficient supply of water is available to the HPCI, CS and
LPCI systems in the event of a LOCA. This 1imit on suppression chamber minimum
water volume ensures that sufficient water is available to permit recirculation
cooling flow to the core. The OPERABILITY of the suppression chamber 1in
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1.

TN
~\\--—/”I
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3/4.6.1 PRIMARY CONTAINMENT
3/4.6.1.1 PRIMARY CONTAINMENT INTEGRITY

PRIMARY CONTAINMENT INTEGRITY ensures that the release of radioactive mate-
rials from the containment atmosphere will be restricted to those leakage paths
and associated leak rates assumed in the safety analyses. This restriction,

in conjunction with the leakage rate Timitation, will 1imit the SITE BOUNDARY -
radiation doses to within the limits of 10 CFR Part 100 during accident conditions.

3/4.6.1.2 PRIMARY CONTAINMENT |EAKAGE

The limitations on primary containment leakage rates ensure that the total

‘containment leakage volume will not exceed the value calculated in the safety

analyses at the design basis LOCA maximum peak containment pressure of 44 psig, Pa. As
an added conservatism, the measured overall integrated leakage rate (Type A Test) is
further 1imited to less than or equal to 0.75 La during performance of the periodic

.tests to account for possible degradation of the containment leakage barriers between

Teakage tests.

Operating experience with the main steam Tine isolation valves has
indicated that degradation has occasionally occurred in the leak tightness of
the valves; therefore the special requirement for testing these valves.

The surveillance testing for measuring leakage rates is consistent with-
the Primary Containment lLeakage Rate Testing Program.

Limerick has an approved Ticense amendment to implement 10 CFR 50.69, “Risk-
Informed Categorization and Treatment of Structures, Systems and Components for
Nuclear Power Reactors”, and may voluntarily comply with the treatment requirements
of 10 CFR 50.69 as an alternative to compliance with the Type B and Type C leakage
testing requirements of 10 CFR 50, Appendix J for Risk-Informed Safety Classification
(RISC) RISC-3 or RISC-4 penetrations and valves meeting the following criteria:

A. Containment penetrations that are either 1-inch nominal size or less, or
continuously pressurized.
B. Contalnment isolation valves that meet one or more of the following criteria.
1. The valve is required to be open under accident conditions to prevent or
mitigate core damage events; .
2. The valve is normally closed and in a physically closed, water-filled system;
3. The valve is in a physically closed system whose piping pressure rating
exceeds the containment design pressure rating and is not connected to the
reactor coolant pressure boundary; or ‘
4. The valve is 1-inch nominal size or less.

RISC-3 penetrations and valves that meet the criteria above may be removed from
the scope of the Primary Containment Leakage Rate Testing Program, as implemented by
Technical Specifications 3.6.1, 4.6.1 and 6.8.4.g9. Alternative Treatment will be
implemented in accordance with the requirements of 10 CFR 50.69(d).

LIMERICK - UNIT 2 B 3/4,6-1 Amendment No. 5%, 53, 81
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3/4.6 CONTAINMENT SYSTEMS

BASES

3/4,6,1.3 PRIMARY CONTAINMENT AIR LQCK ) (’!\

The 1imitations on closure and leak rate for the primary containment air
Tock are required to meet the restrictions on PRIMARY CONTAINMENT INTEGRITY
and the Primary Containment Leakage Rate Testing Program. Only one closed door 1n
- the air lock is required to maintain the integrity of the contafnment.

3/4,6,1.4 MSTV LEAKAGE ALTERNATE DRAIN PATHWAY

Calculated doses resulting from the maximum leakage allowances for the )
main steamline isolation valves in the postulated LOCA situations will not N
exceed the criteria of 10 CFR Part 100 guidelines, provided the main steam line
system from the isolation valves up to and including the turbine condenser remains
intact. Operating experience has indicated that degradation has occasionally
occurred in the leak tightness of the MSIVs such that the specified Teakage
requirements have not always been continuously maintained. The requirement for
the MSIV Leakage Alternate Drain Pathway serves to reduce the offsite dose.

N
.
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.This limitation ensures that the structural integrity of the containment
will be maintained comparable to the original design standards for the life of
the unit. Structural integrity is required to ensure that the containment will
withstand the maximum calculated pressure in the event of a LOCA. A visual
inspection in accordance with the Primary Contalnment Leakage Rate Testing
Program is sufficient to demonstrate this capability.

The 1imitations on drywell and suppression chamber internal pressure ensure
that the calculated containment peak pressure does not exceed the design
pressuré of 55 psig during LOCA conditions or that the external pressure differ-
ential does not exceed the design maximum external pressure differential of
5.0 psid. The Timit of - 1.0 to + 2.0 psig for initial containment pressure
will 1imit the total pressure to < 44 psig which is less than the design
pressure and 1s consistent with the safety analysis..

3/4.6,1.7 ORYWELL AVERAGE AJR TEMPERATURE
The limitation on drywell average ajr temperature ensures that the con-

tainment peak air temperature does not exceed the design temperature of 340°F
during steam 1ine break conditions and is consistent with the safety analysis.

' 3/4.6.1.8° DRYWELL AND SUPPRESSION CHAMBER PURGE SYSTEM

The drywell and suppression chamber purge supply and exhaust isolation
valves are required to be closed during plant operation except as required for
inerting, deinerting, pressure control; ALARA or air quality considerations for
personnel entry, .or Surveillances that require the valves to be open. Limiting
the use of the drywell and suppression chamber purge system to specific criteria
is imposed to protect the integrity of the SGTS filters. Analysis indicates
that should a LOCA occur while this pathway 1s being utilized, the associated
pressure surge through the (18 or 24") purge lines will adversely affect the
integrity of SGTS. This condition is not imposed on the 1 and 2 inch valves used
for pressure control since a surge through these 1ines does not threaten the
operability of SGTS.

Surveéillance requirement 4.6.1.8 ensures that the primary containment purge
valves are closed as required or, 1f open, open fof an allowable reason. If
a purge valve is open in violation of this SR, the valve is considered inoperable.
The SR 1s modified by a Note stating that primary containment purge valves
are only required to be closed 1n- OPERATIONAL CONDITIONS 1, 2 and 3. The SR
1s also modified by a Note stating that the SR 1s not required to be met when
the purge valves are open for the stated reasons. The Note states that these
valves may be opened for inerting, deinerting, pressure control, ALARA or air
quality considerations for personnel entry, or Surveillances that require the
valves to be open. The 18 or 24 inch purge valves are capable of closing in
the environment following a LOCA. Therefore, these-valves are allowed to be
open for 1imited periods of time.

LIMERICK - UNIT 2 B 374 6-2 Amendment No. £%,77,8%,91, 147
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CONTAINMENT SYSTEMS

BASES

3/4.6.2  DEPRESSURIZATION SYSTEMS

The specifications of this section ensure that the primary containment
pressure will not exceed the design pressure of 55 psig during primary system
blowdown from full operating pressure. Management of gas voids is important to
Suppression Pool Cooling/Spray Subsystem OPERABILITY.

The suppression chamber water provides the heat sink for the reactor coolant
system energy release following a postulated rupture of the system. The
suppression chamber water volume must absorb the associated decay and structural
sensible heat released during reactor coolant system bYowdown from rated conditions.
Since all of the gases in the drywell are purged into the suppression chamber air
space during a loss-of-coolant accident, the pressure of the suppression chamber
air space must not exceed 55 psig. The design volume of the suppression chamber,
water and air, was obtained by considering that the total volume of reactor
coolant is discharged to the suppression chamber and that the drywell volume is
purged to the suppression chamber.

Using the minimum or maximum water volumes given in this specification,
suppression pool pressure during the design basis accident is below the design
pressure. Maximum water volume of 134,600 ft* results in a downcomer submergence
of 12'3" and the minimum volume of 122,120 ft3 results in a submergence approximately
2'3" less. The majority of the Bodega tests were run with a submerged length of 4
feet and with complete condensation. Thus, with respect to the downcomer submergence,
this specification is adequate. The maximum temperature at the end of the
blowdown tested during the Humboldt Bay and Bodega Bay tests was 170°F and this
is conservatively taken to be the 1imit for complete condensation of the reactor
coolant, although condensation would occur for temperature above 170°F.

Should it be necessary to make the suppressioh chamber inoperable, this shall
only be done as specified in Specification 3.5.3.

Under full power operating conditions, blowdown through safety/relief valves
assuming an initial suppression chamber water temperature of 95°F results 1n a
bulk water temperature of approximately 140°F immediately following blowdown
which is below the 190°F bulk temperature 1limit used for complete condensation
via T-quencher devices. At this temperature and atmospheric pressure, the
available NPSH exceeds that required by both the RHR and core spray pumps, thus
there is no dependency on containment overpressure during the accident injection
phase. If both RHR loops are used for containment cooling, there is no dependency
on containment overpressure for post-LOCA operations.

LIMERICK - UNIT 2 B 3/4 6-3 Amendment No. 23,48,51,
Associated with Amendment 178
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BASES

3/4.6.2  DEPRESSURIZATIQN SYSTEMS (Continued)

RHR Suppression Pool Cooling/Spray subsystem piping and components have the
potential to develop voids and pockets of entrained gases. Preventing and managing
gas intrusion and accumulation is necessary for proper operation of the RHR
suppression pool subsystems and may also prevent water hammer and pump cavitation,

Selection of RHR Suppression Pool Cooling/Spray subsystem locations
susceptible to gas accumulation is based on a review of system design information,
including piping and instrumentation drawings, isometric drawings, plan and
elevation drawings, and calculations. The design review is suppliemented by system
walk downs to validate the system high points and to confirm the location and
orientation of important components that can become sources of gas or could
otherwise cause gas to be trapped or difficult to remove during system maintenance
or restoration. Susceptible Tocations depend on plant and system configuration,
such as stand- by versus operating conditions.

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is
sufficiently filled with water. Acceptance criteria are established for the voiume
of accumulated gas at susceptible Tocations. If accumulated gas is discovered that
exceeds the acceptance criteria for the susceptible location (or the volume of
accumulated gas at one or more susceptible locations exceeds an acceptance criteria
for gas volume at the suction or discharge of a pump), the Surveillance is not met.
Accumulated gas should be eliminated or brought within the acceptance criteria
Timits.

RHR Suppression Pool Cooling/Spray subsystem locations susceptible to gas _
accumulation are monitored and, if gas is found, the gas volume is compared to the
acceptance criteria for the location. Susceptible locations in the same system
flow path which are subject to the same gas intrusion mechanisms may be verified by
monitoring a representative subset of susceptible locatifons. Monitoring may not be
practical for locations that are inaccessible due to radioclogical or environmental
conditions, the plant configuration, or personnel safety. For these locations
alternative methods (e.g., operating parameters, remote monitoring) may be used to
menitor the susceptible location. Monitoring is not required for susceptible
locations where the maximum potential accumulated gas void volume has been
evaluated and determined to not challenge system OPERABILITY. The accuracy of the
method used for monitoring the susceptible locations and trending of the results
should be sufficient to assure system OPERABILITY during the Surveillance interval.

One of the surveillance requirements for the suppression pool cooling (SPC)
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate
310,000 gpm while operating in the SPC mode with flow through the heat
exchanger and its associated closed bypass valve, ensuring that pump performance
has not degraded during the cycle and that the flow path is coperable. This test
confirms one point on the pump design curve and is indicative of overall
performance. Such inservice inspections confirm component operability, trend
performance and detect incipient failures by indicating abnormal performance. The
RHR heat exchanger bypass valve is used for adjusting flow through the heat
exchanger, and is not designed to be a tight shut-off valve. With the bypass
valve closed; a portion of the total flow still travels through the bypass, which

LIMERICK - UNIT 2 B 3/4 6-3a Amendment No. 23,3%,
Associated with Amendment 178




T TEM

BASES

3/4.6.2  DEPRESSURIZATION SYSTEMS (Continued)

can affect overall heat transfer. However, no heat transfer performance
requirement of the heat exchanger is intended by the current Technical
Specification surveillance requirement. This {is confirmed by the lack of any flow
requirement for the RHRSW system in Technical Specifications Section 3/4.7.1.
Verifying an RHR flowrate through the heat exchanger does not demonstrate heat
removal capability in the absence of a requirement for RHRSW flow. LGS does
perform heat transfer testing of the RHR heat exchangers as part of its response
to Generic Letter 89-13, which verified the commitment to meet the requirements of
GDC 46.

Experimental data indicate that excessive steam condensing loads can be
avoided if the peak local temperature of the suppression pool is maintained below
200°F during any period of relief valve operation for T-quencher devices.
Specifications have been placed on the envelope of reactor operating conditions so
that the reactor can be depressurized in a timely manner to avoid the regime of
potentially high suppression chamber loadings.

Because of the large volume and thermal capacity of the suppression pool,
the volume and temperature normally changes very slowly and monitoring these
parameters daily is sufficient to establish any temperature trends. By requiring
the suppression pool temperature to be frequently recorded during periods of
significant heat addition, the temperature trends will be closely followed so
that appropriate action can be taken.

In addition to the Timits on temperature of the suppression chamber pocl
water, operating procedures define the action to be taken in the event a safety-
relief valve inadvertently opens or sticks open. As a minimum this action shall
include: (1) use of all available means to close the valve, (2) initiate suppres-
sion pool water cooling, (3) initiate reactor shutdown, and (4) 1f other safety-
relief valves are used to depressurize the reactor, their discharge shall be
separated from that of the stuck-open safety/relief valve to assure mixing and
uniformity of energy insertion to the pool.

During a LOCA, potential leak paths between the drywell and suppression chamber
airspace could result in excessive containment pressures, since the steam flow into
the airspace would bypass the heat sink capabilities of the chamber. Potential sources
of bypass leakage are the suppression chamber-to-drywell vacuum breakers (VBs),
penetrations in the diaphragm floor, and cracks in the diaphragm floor and/or 11ner plate and
downcomers located in the suppression chamber airspace. The containment pressure response
to the postulated bypass leakage can be mitigated by manually actuating the suppre ion
chamber sprays. An analysis was performed for a design bypass leakage area of A/ equa]
to 0.0500 ftz to verify that the operator has sufficient time to initiate the sprays prior
to exceeding the containment design pressure of 55 psig. The 1imit of 10% of the design
value of 0.0500 ft? ensures that the design basis for the steam bypass analysis is met

LIMERICK - UNIT 2 B 3/4 6-3b Amendment No. 23,3%, I
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CONTAINMENT SYSTEMS
BASES._

DEPRESSURIZATION SYSTEMS " (Continued)

. The drywell-to-suppression chamber .bypass test-at a differential pressure of
at ‘least' 4.0 psi verifies'the overall bypass Teakage.area for _simulated LOCA
conditions is less than. the-specified- 1imit.: For:those outages:where:the - .
drywell-to-suppréssion”chamber. bypass:Teakage testin“not conducted;-the-VB- Teakage -

test verifies.-that the VB‘leakage'.area-1i$:less' thanthe bypass: Timit, withia =

.76% margin:to: the:bypass.limit to accdmmodate;the=remaining-potgntiqii1eakagewarea_3"—
- througlr the-passive<structural. components.: .Previous: drywellsto:suppression-chamber

‘suppression .chamber:

bypa;s~testfdata‘1nditates:thhtithe;bygassxleakagebthrough;thEﬁpa551Ve;struqtﬁra]?u’ :
comJonent;:wil]fbé-mugh;TQgsathahzthealBz;mgrgin;ZJTheiVB}1eakagebijmit,i;omhined',f‘ -
witﬁnthesnegligib]e;gass1vé'struqtura]41epkagq;area;aensurésgthat{theadryWe]1-tq-' '
‘ ypass' leakage!-1imit:1s met-for those-'outages: for' which the .- .
drywell-to-suppression chamber- bypdss:test is not.scheduled.. ~--" 00

- L R A T S A B T e e T .-

" " The OPERABILITY of- the 'fima}y:ébntéiﬁhent 1§o1gtioﬁ'va1ves‘en§ﬁre§ that" .
the.containment.atmosphere will be isolated from the outside ‘environment..in-..
the.event.of'a release of radioactive.materjal to.thé containment-atmosphere .

'drxgressur1zation:of’the:cdnta1nmentaand is consistent with the-requirements. -
of .

DC 54 through 57 'of Appendix-A.of.10° CFR Part 50. Containment isolation: ..
within:the:time:1limits specified for‘those i{solation valves.designed, to.close .-
automatically ensuresthat.the reléase.of radioactive material to-the:environ-
ment:wi1l be consistent with-the assumptions.used in the analyses.for-a LOCA:

. - ’The, scram discharge’ voTuite vent -and drain:valves serve ‘a dual -function, one of

which. 1s. primary containment -isolation. Since-the othen-safety:functions of the scram -
. discharge volume vent and drain.valves. would not be available 4f the normal PCIV
" actions:were-taken,.actions are provided to direct the user .to. the.scram discharge.
- volume vent and.drain operability requirements contained in:SpEcification.3.1.3.1

However;. since the-scram discharge'vo]ume'vent.and“dra1n:va]yesAare;PCIVs;ithey‘A

.‘§urvei]]aqcexRequifemeﬁtsiof‘Spécjficapjoh 4.6;3'sti11:§pplxﬂto¢§hgse;va}ves.:

.~ .The-opening of-a containment jsolation.valve that was,locked or sealed closed’
to satisfy Technical Specification 3.6.3 Action statements, may bé reoperied on an
intermittent basis under administrative controls.. These controls consist of
stationing a dedicated individual at the controls of the valve,.who is in continuous
communication with the control room. In this wa{, the penetration can be rapidly
isolated when a need for primary containment isolation is indicated.

Primary containment jsolation valves governed by this Technical Specification
are identified in Table 3.6.3-1.0f the TRM. ' ) .

This Surveillance Requirement requires a demonstration that a representative
sample of reactor instrument 11ne excess flow check valves (EFCVs) is OPERABLE by
verifying that the valve actuates to the isolation position on a simulated instrument
Tine greak signal. The reEresentative sample  consists of an approximately equal number
of EFCVs, such that each EFCV is tested in accordance with the gurve111anCe_ requency
Control Program. .In addition, the EFCVs in the sample-are representative of the
various plant configurations, models, sizes; and operating environments. This ensures
that any potentially common problem with a.specific type or application of EFCV is
detected at the earliest possible time. This Surveillance Requirement provides
assurance that the instrumentation line EFCVs will perform so that predicted
radiological consequences will not be exceeded during a postulated instrument line
break event. Furthermore, any EFCV failures will be evaluated to determine if
additional testing in the test interval is:warranted.to ensure overall reliability is
maintained. 0 eratin? experience has demonstrated that these components are highly
reliable and that failures to jsolate are very infrequent. Therefore, testing of a
representative sample was concluded to be acceptable from a reliability standpoint.
For some EFCVs, this Surveillance can be performed with the reactor at power.
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3/4.6.4 VACUUM RELIEF
A \l
Vacuum relief valves are provided to equalize the pressure between the )
‘suppression chamber and drywell. This system will maintain the structural

integrity of the primary containment under conditions of large differential
pressures.

The vacuum breakers between the suppression chamber and the drywell must
not be inoperable 1n the open position since this would allow bypassing of the
suppression pool in case of an accident. Two pairs of valves are required to
protect containment structural integrity. There are four pairs of valves
(three to provide minimum redundancy) so that operation may continue for up to
72 hours or in accordance with the Risk Informed.Completion Time Program with no
more than two pairs of vacuum breakers inoperable in the closed position.

Each vacuum breaker valve's position indication system is of great enough
sensitivity to ensure that ;he maximum steam bypass leakage coefficient of

A
Jk = 0.05 ft?

for the vacuum relief system (assuming one valve fully open) will not be exceeded.

S
% - "/‘

\‘\_/
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3/4.6.5 SECONDARY CONTAINMENT

Secondary containment is designed to minimize any ground level release of
radioactive material which may result from an accident. The Reactor Enclosure
and associated structures provide secondary containment during normal operation
when the drywell is sealed and in service. At other times the drywell may be
open and, when required, secondary containment integrity is specified.

Establishing and maintaining a vacuum in the reactor enclosure secondary
containment with the standby gas treatment systém in accordance with the Surveillance
Frequency Control Program, along with the surveillance of the doors, hatches, dampers

and valves, is adequate to ensure that there are no violations of the integrity of
the secondary containment.

The OPERABILITY of the reactor enclosure recirculation system and the standby
gas treatment systems ensures that sufficient iodine removal capability will
be available 1n the event of a LOCA. The reduction in containment iodine inventory
reduces the resulting SITE BOUNDARY and Control Room radiation doses associated with
containment leakage. The operation of these systems and resultant iodine removal
capacity are consistent with the assumptions used in the LOCA analysis. Provisions
have been made to continuously purge the filter plenums with instrument air when the

fllters are not in use to prevent buiidup of moisture on the adsorbers and the HEPA
filters.

As a result of the Alternative Source Term (AST) project, secondary
containment integrity of the refueling area is not required during certain
conditions when handling irradiated fuel or during CORE ALTERATIONS and alignment
of the Standby Gas Treatment System to the refueling area is not required. The
control room dose analysis for the Fuel Handling Accident (FHA) 1s based on
unfiltered releases from the South Stack and therefore, does not require the
Standby Gas Treatment System to be aligned to the refueling area.

However, when handling RECENTLY IRRADIATED FUEL, secondary containment
integrity of the refueling area is required and alignment of the Standby Gas
Treatment System to the refueling area is required. The AST fuel handling analysis
does not include an accident involving RECENTLY IRRADIATED FUEL or an accident
involving draining the reactor vessel.

The Standby Gas Treatment System is required to be OPERABLE when handling
irradiated fuel, handling RECENTLY IRRADIATED FUEL and during CORE ALTERATIONS.
Fuel Handling Accldent releases from the North Stack must be filtered through the
Standby Gas Treatment System to maintain control.room doses within regulatory
1imits. The OPERABILITY of the Standby Gas Treatment System assures that releases,
if made through the North Stack, are filtered prior to release.

LIMERICK - UNIT 2 B 3/4 6-5 Amendment No. 34.51.86.146.147.
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fH;SEQQNDABfTCQNfAINMEN (Cont1nued) » ‘ o
'Surve111ances 4 6 5.1.1.a and 4.6.5. 1 2.a are each mod1f1ed by a footnote (*)
. which-states. the surveillance: 1s not required to be met for up.to 4 hours:if an .-
analysis demonstrates that one- standby gas treatment subsystem‘remains capable of
estab115h1ng ‘the requ1red secondary containment -vacuum. - Use of" the footnote' is

expected-to be" 1nfrequent but-may-be necessitated by situations in which’ secondary";‘ .

'conta1hment vacuum may be.less than- the requ1red containment vacuum, “such”as, but:
~not-1imited. to w1nd ‘gusts or fa11ure or change of - operating normal. ventilation -

Subsystems “Theseé' conditians-do- not indicate any change in the Jeak tightness of -
. the-secondary containment "boundary.. The. andlysis should consider the actual
conditions (equipment configurat1on temperature, atmospheric pressure, wind -
cond1t1ons measured”’ secondary containment: Vacuum ‘etc.) to.determine whether 1f
an accwdent requiring secondary containment to be OPERABLE were-to occur, one
tra1n of standby-gas treatment could- establish the assumed secondary containment -
. vacuum within the time ‘dssumed’ in the accident analysis.. If so, the.surveillance
may be considered met for a period'up to 4 hours: The 4: hour 11m1t is based on -
the expetted short durat1on of the s1tuat10ns when the footnote wou]d be app11ed

Surve111ances 4, 6 5. 1 1 b 2 and 4 6.5.1.2.b. 2 requ1re ver1fy1ng that one -
secondary containment personne] access door.in each ‘access.opening 1s closed which
'provides adequate assurance that- exf11trat1on from the secondary conta1nment will™

not: occur An accéss opening “contains at least one inner and one outer door. The.

intent is to not breach the secondary containment, which 1s achjeved by -
maintaining the 1nner or. outer personne] access ‘door closed. Surveillances’
4.6.5.1.1.b.2 and'4.6.5.1.2.b:2 provide an allowance for brief, inadvertent,

simultarieous- Open1ngs of redundant secondary containment personne] access doors ’
‘for norma1 entry and ex1t cond1t1ons

A]though the safety ana]yses assumes that the reactor-enclosure secondary
conta1nment draw down time will take 930 séconds, these surveillance _require=
ments specify a .draw down ‘timé:.of 916 seconds: . This 14 second d1fference is
due to the diesel generator starting and sequence loading delays wh1ch 15" not
part of this surve111ance requ1rement

The reactor enclosure secondary conta1nment draw down time analyses assumes -

a starting point of 0.25 inch of vacuum water: gauge and worst case SGTS dirty
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as--
sumption by starting.the drawdown from ambient -conditions and connecting the
adjacent reactor enclosure and refueling area to the SGTS to sp1it the exhaust
flow between the three zZones and verifying a minimum flow rate of 2800 cfm from
the test zone. This simulates the.worst case flow alignment and verifies ade-
quate. flow 15-available to drawdown ‘the test zone.within the required time.

The Technical Specification Surveillance-Requirement 4.6.5.3.b.3 is intended

to be a multi- -zone air ba1ance verification without isolating any test zone.

The SGTS 1s common to Unit 1 and 2 and consists of two independent
‘subsystems. The power supplies for the common portions of the subsystems are
from Unit 1 safeguard busses, therefore the inoperability of these Unit 1
supplies are addressed in the SGTS ACTION statements in order to ensure adequate
onsite power sources to SGTS for its Unit 2 function during a loss of offsite
power event. "The allowable out of serviceé times are consistent with those in

the Unit 1 Technical Specifications for SGTS and AC. electrical power supply out
of service condition combinations.

LIMERICK - UNIT 2 B 374 6-5a Amendment No. 34,51,86,146,147,
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SECONDARY CONTAINMENT (Continued)

The SGTS fans are sized for three zones and therefore, when aligned to a
single zone or two zones, will have excess capacity to more quickly drawdown
the affected zones. There is no maximum flow T1imit to individual zones or
pairs of zones and the air balance and drawdown time are verified when all
three zones are connected to the SGTS.

The three zone air balance verification and drawdown test will be done
after any major system alteration, which is any modification which will have
an effect on the SGTS flowrate such that the abi1ity of the SGTS to drawdown
the reactor enclosure to greater than or equal to 0.25 inch of vacuum water
gage 1n less than or equal to 916 seconds could be affected.

The field tests for bypass leakage across the SGTS charcoal adsorber and
HEPA filter banks are performed at a flow rate of 5764 + 10% cfm. The laboratory
analysis performed on the SGTS carbon samples will be tested at a velocity of
66 fpm based on the system residence time.

The SGTS filter train pressure drop is a function of air fiow rate and
filter conditions. Surveillance testing is performed using either the SGTS or
drywell purge fans to provide operating convenience.

Each reactor enclosure secondary containment zone and refueling area
secondary containment zone is tested independently to verify the design leak
tightness. A design leak tightness of 2500 cfm or Tess for each reactor
enclosure and 764 cfm or less for the refueling area at a 0.25 inch of vacuum
water gage will ensure that containment integrity is maintained at an acceptable
Tevel 1f all zones are connected to the SGTS at the same time.

The Reactor Enclosure Secondary Containment Automatic Isolation Valves
and Refueling Area Secondary Containment AutomaticaIso1at1on Valves can be
found 1n the UFSAR.

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary
containment post-draw down leakage rate of 2500 cfm and certain post-accident
X/Q values. While the post-accident X/Q values represent a statistical inter-
pretation of historical meteorological data, the highest ground level wind
speed which can be associated with these va]ues is 7 mph (Pasquill-Gifford
stability Class G for a ground level release). Therefore, the surveillance
requirement assures that the reactor enclosure secondary contalnment is verified
under meteoroltogical conditions consistent with the assumptions utilized in the
design basis analysis. Reactor Enclosure Secondary Containment leakage tests
that are successfully performed at wind speeds in excess of 7 mph would also
satisfy the leak rate surveillance requirements, since 1t shows compliance
with more conservative test ‘conditions.

LIMERICK - UNIT 2 B 3/4 6-6 Amendment No. &%, €9, 86
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3/4,6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL (/~\}

The primary containment atmospheric mixing system is provided to ensure
adequate mixing of the containment atmosphere to prevent localized accumulations
of hydrogen and oxygen from exceeding the Tower flammability Timit during post-
LOCA conditions.

A11 nuclear reactors must be designed to withstand events that generate
hydrogen either due to the zirconium metal water reaction in the core or due to
radiolysis. The primary method to control hydrogen is to inert the primary
containment. With the primary containment inert, that is, oxygen concentration <4.0
volume percent (v/0), a combustible mixture cannot be present in the primary
containment for any hydrogen concentration. The capability to inert the primary
containment and maintain oxygen <4.0 v/o0 works together with Drywell Hydrogen Mixing
System to provide redundant and diverse methods to mitigate events that produce
hydrogen.

If oxygen concentration is = 4.0 v/o at any time while operating in OPERATIONAL
CONDITION 1 or 2, oxygen concentration must be restored to < 4.0 v/0 within 72 hours.
The 72 hour Completion Time is allowed when oxygen concentration is > 4.0 v/o because
of the low probability and Tong duration of an event that would generate significant
amounts of hydrogen occurring during this period. .

The provision of Specification 3.0.4.c is applicable. Thts allowance permits
entry into the applicable OPERATIONAL CONDITION(S) while relying on the Actions. This
allowance i1s acceptable because inerting the primary containment prevents containment
access without an appropriate breathing apparatus. Therefore, the primary containment
is inerted as late as possible in the plant startup, after entering OPERATIONAL (' )
CONDITIONS 1 and 2, and deinerted as soon as possible in the plant shutdown. It is
acceptable to intentionally enter the Action prior to a shutdown in order to begin
deinerting the primary containment gr1or to exiting the Applicability.-

If oxygen concentration cannot be reStored to within the 1imit within the
required Completion Time, the plant must be brought to a OPERATIONAL CONDITION in which
the LCO does not apply. To achieve this status, power must be reduced to HOT SHUTDOWN
within 12 hours. The 12 hour Completion Time is reasonable, based on operating
experience, to reduce reactor power from full power conditions in an orderly manner and
without challenging plant systems.

LIMERICK - UNIT 2 B 3/4 6-7 Amendment No.
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The OPERABILITY of the service water systems ensures that sufficient cooling
capacity is avaiiable for continued operation of safety-related equipment during
normal and accident conditions. The redundant cooling capacity of these systems,

* assuming a single failure, is consistent with the assumptions used in the accident

conditions within acceptable Timits.

The RHRSW and ESW systems are common to Units 1 and 2 and consist of two
independent subsystems each with two pumps. One pump per subsystem (Toop) is -
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2
safeguard bus. In order to ensure adequate onsite power sources to the systems

during a loss of offsite power event, the inoperability of these supplies are
restricted in system ACTION statements.

RHRSW is a manually operated system used for core and containment heat
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiting
operation with less than three OPERABLE RHRSW pumps with OPERABLE Diesel
Generators, each unit is ensured adequate heat removal capablility for the design

scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the other
unit. ;

Each ESW pump provides adequate flow to the cooling loads in its associated
Toop. With only two divisions of power required for LOCA mitigation of one
unit and one division of power required for safe shutdown of the other unit,
one ESW pump provides sufficient capacity to fulfill design requirements. ESH
pumps are automatically started upon start of the associated Diesel Generators.
Therefore, the allowable out of service times for OPERABLE ESW pumps and their
associated Diesel Generators is Timited to ensure adequate cooling during a
loss of offsite power event. Alternatively, the allowable out-of-service times

can be determined in accordance with the Risk Informed Completion Time
Program.

3/4,7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM

The OPERABILITY of the control room emergency fresh a1r supp1y system
ensures that the control room will remain habitable for occupants during and
following an uncontrolled release of radioactivity, hazardous chemicals, or smoke.
Constant purge of the system at 1 cfm is sufficient to reduce the bu11dup of
moisture on the adsorbers and HEPA filters. The OPERABILITY of this system in
conjunction with controt room design provisions is based on limiting the radiation
exposure to personnel occupying the control room to 5 rem or less Total Effective
Dose Equivalent. This limitation is consistent with the requirements of 10 CFR

Part 50.67, Accident Source Term.

Since the Contrb1 Room Emergency Fresh Air Supply System 1s not credited for
filtration in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 1s only
required to support the Chlorine and Toxic Gas design basis isolation requirements.

The CREFAS 1s common to Units 1 and 2 and consists of two independent
subsystems. The power supplies for the system are from Unit 1 Safeguard
busses, therefore, the inoperability of these Unit 1 supplies are addressed in
the CREFAS ACTION statements in order to ensure adequate onsite power sources .
to CREFAS during a loss of offsite power event. The allowable out of service

LIMERICK - UNIT 2 . B 3/47-1 Amendmerit No. 1464149,
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CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued)

" times are consistent with those in the Unit 1 Techn1da]‘$pecif1cat10ns for -
CREFAS- and AC electrical power supply out of service condition comb1nat1ohs.

The: Control’ Room: EnveTope (CRE) {s, the area within the-confines of thé CRE .-

boundaryathat,conta1nszthe‘space5~that»contro1 room.occupants inhabit: to- control . .
the unit during. normal and.accident conditions.. This-area encompasses the.control .

room, and other noncritical areas including adjacent.support offices, toilet and
utility rooms. - The CRE-1s protected during normal- operation, natural events, and
accident conditions. The CRE boundary-1s the combination of walls, floor,

ceiling, ducting, .valves, doors, penetrations and equipment that physically ‘form
the. CRE. The OPERABILITY of the CRE boundary must be maintained to ensure that
the inleakage of unfiltered air into the CRE will not exceed the inleakage assumed
in the 1icensing basis analysis of design basis accident (DBA) consequences to CRE
occupants. The CRE and-.1ts boundary are-defined-in the Control Room Envelope
Habitabil1ty-Program. - s PR . " :

_In addition, the CREFAS' System provides protection from radiation, smoke and
hazardous chemicals to the CRE occupants. The analysis of hazardous chemical
releases demonstrates that the toxicity 1imits are not exceeded in the CRE
following a hazardous chemical release (Ref. 1).. The evaluation of a smoke
chalienge demonstrates that it will not result in the inability of the CRE
occupants to control the reactor-either from the control room or from the remote
shutdown panels (Ref. 2). ' ‘ . "

'In- order for the CREFAS subsystems to be considered OPERABLE, the CRE-
boundary must be maintained such that the CRE occupant dose from a large -
radioactive release does not exceed the calculated dose in the 1icensing basis

consequence analyses for DBAs, and that CRE occupants are protected from hazardous
chemicals and smoke. -

The LCO 1s modified by a Note allowing the CRE boundary to be opened
intermittently under administrative controls. This Note only applies to openings
in the CRE boundary that can be rapidly restored to the design condition, such as
doors, hatches, floor plugs, and access panels. For entry and exit through doors,
the administrative control of the opening is performed by the person(s) entering
or exiting the area. For other openings, these controls should be proceduralized
and consist of stationing a dedicated individual at the opening who is in

continuous communication with the operators in the CRE. This {individual will have -

a method to rapidly close the opening and to restore the CRE boundary to a
condition equivalent, to the design condition when a need for CRE isolation is
indicated. .

If the unfiltered inleakage of potentially contaminated air past the CRE
boundary and into the CRE can result in CRE 'occupant radiological dose greater
than the calculated dose of the 11censing basis analyses of DBA consequences
(allowed to be up to 5 rem TEDE), or inadequate protection of CRE occupants from
hazardous chemicals or smoke, the CRE boundary is inoperable. Actions must be
taken to restore an OPERABLE CRE boundary within 90 days.
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During the per1od that the CRE boundary is considered 1noperable, actlon
must be 1nitiated immediately to implement mitigating actions to lessen the effect
on CRE occupants from the potential hazards of a radiological or chemical event or
a challenge from smoke. Actions must be taken within 24 hours to verify that in
the event of a DBA, the mitigating actions will ensure that CRE occupant
radiological exposures will not exceed the calculated dose of the 1icensing basis
analyses of DBA consequences, and that CRE occupants are protected from hazardous
chemicals and smoke. These mitigating actions (i.e., actions that are taken to
offset the consequences of the inoperable CRE boundary) should be preplanned for
implementation upon entry into the condition, regardless of whether entry 1s
intentional or unintentional. The 24 hour Comp1et1on Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use of
mitigating actions. The 90 day Completion Time is reasonable based on the
determination that the m1t1gat1ng actions will ensure protection of CRE occupants
within analyzed 1imits while 1imiting the probability that CRE occupants will have
to ifmplement protective measures that may adversely affect their ability to
control the reactor and maintain it in a safe shutdown condition in the event of a
DBA. In addition, the 98 day Completion Time is a reasonable time to diagnose,
plan and possibly repair, &nd test most problems with the CRE boundary.

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing for
unfiltered air inleakage past the CRE boundary and into the CRE. The details of
the testing are specified in the Control Room Envelope Habitability Program.

The CRE 1s considered habitable when the radiological dose to CRE occupants
calculated in the 1icensing basis analyses of DBA consequences is no more than 5
rem Total Effective Dose Equivalent and the CRE occupants are protected from
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the unfiltered air
inTeakage into the CRE 1s no greater than the flow rate assumed in the 1icensing
basis analyses of DBA consequences. When unfiltered air inleakage is greatér than
the assumed flow rate, Required Action 3.7.2.a.2 must be entered. Required Action
3,7.2.a.2.c allows time to restore the CRE boundary to OPERABLE status provided
mitigating actions can ensure that the CRE remains within the 1icensing basis
habitability 1imits for the occupants following an accident. Compensatory

measures are discussed in Regulatory Guide 1.196, Section C.2.7.3,. (Ref. 3) which

endorses; with exceptions, NEI 99-83, Section 8.4 and Appendix F (Ref. 4). These
compensatory measures may also be used as mitigating actions as required by
Required Action 3.7.2.a:2.b. Temporary analytical methods may also be used as
compensatory measures to restore OPERABILITY (Ref. 5). Options for restoring the
CRE boundary to OPERABLE status include changing the 1icensing basis DBA
consequence analysis, repairing the CRE boundary, or a combination of these
actions. Depending upon the nature of the problem and the corrective action, a
full scope inleakage test may not be necessary to establish that the CRE boundary
has been restored to OPERABLE status.

" LIMERICK - UNIT 2 . . B 3/47-1b : Amendment No. 149
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CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued)

&. UFSAR Section 6.4

2 UFSAR Section 9.5

3 Regulatory Guide 1.196 ‘

4. NEI 99-83, "Control Room Hab1tab11ity Assessment Guidance,” June 2@81.

5 Letter from Eric J. Leeds (NRC) to James W. Davis (NEI) dated January
309, 2084, "NEI Draft White Pa?grf Use of Generic Letter 91-18 Process

and Alternative Source Terms he Context of Control Room
Habitabitity.™ (ADAMS Accession No. ML@42388694).

3/4.7.3 REACTOR CORE ISOIATION COOLING SYSTEM

The reactor core isolation cooling (RCIC) system is provided to assure
adequate core_cooling in the event of reactor isolation from its primary heat
sink and the loss of feedwater flow to the_reactor vessel without requiring
actuation of any of the emergency core coo11ng system equipment. The RCIC )
system is conservatively required to be OPERABLE whenever reactor pressure ex-ceeds
1508 psig. This pressure is substantially below that for which low pressure core
cooling systems can proyide ade?uate core cooling. Management of gas voids is
important” to RCIC System OPERABILITY. ’

The RCIC system specifications are applicable during OPERATIONAL CONDITIONS
1, 2, and 3 when reactor vessel pressure exceeds 150 ps1g because RCIC 1s the
pr1mary1nog-ECCS source of emergency core cooling when the reactor 1is
pressurized. '

With the RCIC igstem inoperable, adequate core cooling is assured by the
OPERABILITY of the HPCI system and Justifies the specified 14 day out-of-service
period. Alternatively, out-of-service time can be determined in accordance

with the Risk Informed Completion Time Program. A Note prohibits the application
of Specification 3.8.4.b to an inoperable RCIC system. There 1s an increased risk
associated with entering an OPERATIONAL CONDITION or other specified condition in
the A¥?11cab111t with an inoperable RCIC subsystem and the provisions of
Specification 3.8.4.b, which allow entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for Operation
not met after performance of a risk assessment addressing inoperable systems and
components, should not be appiied 1in this circumstance.

The surveillance requirements provide adequate assurance that RCIC will
be OPERABLE when required. Although all_active components are testable and ‘
full flow can be demonstrated by recirculation during reactor operation, a complete
functional test requires reactor shutdown.

Surveillance requirement 4.7.3.c.2 is normally met using reactor steam to
verify the system will develop a flow greater than or equal to 660 ggm in the test
flow path when steam is_supplied to the turbine in the range of 168 to 165 psig.
As an alternative, Auxiliary Steam can be used for the l1ow pressure RCIC testing
prior to reactor startup.

During plant startup, when the RCIC surveillance test 1s being performed
RCIC 1s required to be tested within 12 hours of chang1ng modes. The intent o
this requirement is to verify operability prior to reach ng any significant power.
If RCIC 1s not successfully demonstrated operable within the 12-hour Rer1od, the
reactor steam dome pressure must be reduced to less than 156 psig within the
following 72 hours. The intent of the actioh is to hold pressure at a point where
%uff1cl$nt steam 1s available to test the pump; it does not permit power ascension
0 continue. . '

LIMERICK - UNIT 2 ' B 3/4 7-1c . Amendment No. 132,149,
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3/4,7.3 REACTOR CORE ISOLATION COOLING SYSTEM (Continued)

The RCIC System flow path piping and components have the potential to
develop voids and pockets of entrained gases. Preventing and managing gas
intrusion and accumuiation is necessary for proper operation of the required RCIC
System and may also prevent water hammer, pump cavitation, and pumping of
noncondensible gas into the reactor vessel.

Selection of RCIC System locations susceptible to gas accumulation is based
on a review of system design information, including piping and instrumentation
drawings, isometric drawings, plan and elevation drawings, and calculations. The
design review is suppiemented by system walk downs to validate the system high
points and to confirm the Tocation and orientation of fmportant components that
can become sources of gas or could otherwise cause gas to be trapped or difficult
to remove during system maintenance or restoration. Susceptible locations depend
on plant and system configuration, such as stand-by versus operating conditions.

The RCIC System is OPERABLE when 1t is sufficiently filled with water.
Acceptance criteria are established for the volume of accumulated gas at
susceptible Tocations. If accumulated gas is discovered that exceeds the
acceptance criteria for the susceptible Tocation (or the voiume of accumulated gas
at one or more susceptible locations exceeds’' an acceptance criteria for gas volume
at the suction or discharge of a pump), the Surveillance is not met. Accumulated
gas should be eliminated or brought within the acceptance criteria 1imits.

RCIC System locations susceptible to gas accumulation are monitored and, if
gas is found, the gas volume is compared to the acceptance criteria for the
location. Susceptible locations in the same system flow path which are subject to
the same gas intrusion mechanisms may be verified by monitoring a representative
subset of susceptible locations. Monitoring may not be practical for locations
that are inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods
(e.g., operating parameters, remote monitoring) may be used to monitor the
susceptible location. Monitoring is not required for susceptible locations where
the maximum potential accumulated gas void volume has been evaluated and
determined to not challenge system OPERABILITY. The accuracy of the method used
for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent flow
paths opened under administrative control. The administrative control should be
proceduralized and include stationing a dedicated individual at the system vent
flow path who is in continuous communication with the operators in the control
room. This individual will have a method to rapidly close the system vent flow
path 1f directed.

LIMERICK - UNIT 2 B 3/4 7-1d  Associated with Amendment No. 178 |
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3/4.7.5 SEALED SQU‘BQE_QQNIAMLNAIM

The 1imitations on removable contaminatien for sources requiring leak testing,
including alpha emitters, is based on 10 CFR 70.39(c) limits for plutonium. This
limitation will ensure that leakage from byproduct, source, and special nuclear
material sources will not exceed allowable intake values. Sealed sources are
classified into three groups according to their use, with surveillance
requirements commensurate with the probability of damage to a source in that
group. Those sources which are frequently handled are required to be tested more
often than those which are not. Sealed sources which are continuously enclosed
within a shielded mechanism, 1.e,, sealed sources within radiation monitoring
devices, are considered to be stored and need not be tested unless they are
removed from the shielded mechanism.

LIMERICK - UNIT 2 B 374 7-3 Amendment No. 19, 42, 184
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3/4 7.8 MAIN TURBINE BYPASS SYSTEM

The required OPERABILITY of the main turbine bypass system is consistent with the
assumptions of the feedwater controller failure analysis in the cycle specific
transient analysis.

The main turbine bypass system is required to be OPERABLE to 1imit peak pressure
in the main steam lines and to maintain reactor pressure within acceptable limits
during events that cause rapid pressurization such that the Safety Limit MCPR is
not exceeded. MWith the main turbine bypass system inoperable, continued operation
js based on the cycle specific transient analysis which has been performed for the
feedwater controller failure, maximum demand with bypass failure.

"
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8.1, 3/4.8.2, and 3/4.8,3 A.C, SQURCES, 0.C, SQURCES, and ONSITE POWER

The OPERABILITY of the A.C. and D.C. power sources and associated
distribution systems during operation ensures that sufficient power will be
available to supply the safety-related equipment required for (1) the safe
shutdown of the facility and (2) the mitigation and control of accident
conditions within the facility. The minimum specified independent and
redundant A.C. and D.C. power sources and distribution systems satisfy the
requirements of General Design Criterion 17 of Appendix A to 10 CFR Part 50.

An offsite power source consists of all breakers, transformers, switches,
interrupting devices, cabling, and controls required to transmit power from the
offsite transmission network to the onsite Class lE emergency bus or buses. The
determination of the OPERABILITY of an offsite source of power is dependent upon
grid and plant factors that, when taken together, describe the design basis
calculation requirements for voltage reguiation. The combination of these factors
ensures that the offsite source(s), which provide power to the plant emergency
buses, wilt be fully capable of supporting the equipment required to achieve and
maintain safe shutdown during postulated accidents and transients.

The plant factors consist of the status of the Startup Transformer (#10 and
#20) load tap changers (LTCs), the status of the Safeguard Transformer (#101 and
#201) load tap changers (LTCs), and the alignment of emergency buses on the
Safeguard Buses (101-Bus and 201-Bus). For an offsite source to be considered
operable, both of 1ts respective LTCs (#10 AND #101 for the source to the 101-Bus,
#20 AND #201 for the source to the 201-Bus) must be in service, and in automatic.
For the third offsite source (from 66 kV System) to be considered operable, the
connected Safeguard Transformer (#101 or #201) LTC must be in service and in
automatic. There is a dependency between the alignment of the emergency buses and
the allowable post contingency voltage drop percentage.

The grid factors consist of actual grid voltage levels (real time) and the
post trip contingency voltage drop percentage value.

The minimum offsite source voltage levels are established by the voitage
regulation calculation. The transmission system operator (TSO) will notify LGS
when an agreed upon limit is approached.

The post trip contingency percentage voltage drop is a calculated value
determined by the TSO that would occur as a result of the tripping of one of the
Limerick generators. The TSO will notify LGS when an agreed upon limit is
exceeded. The voltage regulation calculation establishes the acceptable
percentage voltage drop based upon plant configuration; the acceptable value is
dependent upon plant configuration.

Due to the 20 Source being derived from the tertiary of the 4A and 4B
transformer, its operability 1is influenced by both the 230 kV system and the 500
kV system. The 10 Source operability is only influenced by the 230 kV system.

LIMERICK - UNIT 2 B 3/4 8-1 ECR-00-0937, EGR—99-00682,
ECR 05-00297
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3/4.8 EIECTRICAL POWER SYSTEMS
BASES

3/4.8.1, 3/4.8,2, and 3/4,8,3 A,C. SOURCES. D.C. SOURCES, and ONSITE POWER
DISTRIBUTION SYSTEMS

The anticipated post trip contingency voltage drop for the 66 kV Source
(Transformers BA/8B) is calculated to be less than the 230 kV and 500 kV systems.
This 1s attributed to the electrical distance between the output of the Limerick
generators and the input to the 8A/8B transformers. Additionally, the Unit
Auxiliary Buses do not transfer to the 8A/8B transformers; this provides margin to
the calculated post trip contingency voltage drop Timit.

There are various means of hardening the 10 and 20 Sources to obtain
additional margin to the post trip contingency voltage drop Timits. These means
include, but are not limited to, source alignment of the 4 kV buses, preventing
transfer of 13 kV buses, 1imiting transfer of selected 13 kV loads, and operation
with 13 kV buses on the offsite sources. The specific post trip contingency
voltage drop percentage limits for these alignments are identified in the voltage
requlation calculation, and controlled via plant procedures. There are also
additional restrictions that can be applied to these 1imits in the event that an
LTC is taken to manual, or if the bus alignment is outside the Two Source rute

set.

LGS unit post trip contingency voltage drop percentage calculations are
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a
primary and backup system. LGS will be notified if the real time contingency
analysis capability of PJM is lost. Upon receipt of this notification, LGS is to
request PJM to provide an assessment of the current condition of the grid based on
the tools that PJM has available. The determination of the operability of the
offsite sources would consider the assessment provided by PJM and whether the
current condition of the grid 1s bounded by the grid studies previously performed

for LGS.

Based on specific design analysis, variations to any of these parameters can
be determined, usually at the sacrifice of another parameter, based on plant
conditions. Specifics regarding these variations must be controlled by plant
procedures or by operability determinations, backed by specific design
calculations.

The ACTION requirements specified for the Tevels of degradation of the
power sources provide restriction upon continued facility operation commensurate
with the level of degradation. The OPERABILITY of the power sources are con-
sistent with the initial condition assumptions of the safety analyses and are
based upon maintaining at least two of the onsite A.C. and the corresponding
D.C. power sources and assoctated distribution systems OPERABLE during accident
conditions coincident with an assumed loss-of-offsite power and single failure
of the other onsite A.C. or D.C. source. At least two onsite A.C. and their
corresponding D.C. power sources and distribution systems providing power for
at least two ECCS divisions (1 Core Spray loop, 1 LPCI pump and 1 RHR rump in
suppression pool cooling) are required for design basis accident mitic.tion as
discussed in UFSAR Table 6.3-3.

LIMERICK - UNIT 2 B 3/4 8-1a ECRDO-0937, EGRO9-00682,
ECR 0B-00297,
Amendment No. 326, ECR 09-00284
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

A.C. SOURCES, D.C. SOURCES, and ONSITE PQWER DISTRIBUTION SYSTEMS (Continued)

Onsite A.C. operability requirements for common systems such as CREFAS, SGTS,
RHRSW and ESW are addressed in the appropriate system specification action
statements. .

As required by Specification 3.8.1.1, Action e, when one or more diesel generators
are jnoperable, there is an additional ACTION requirement to verify that all remaining
required systems, subsystems, trains, components, and devices, that depend on the
OPERABLE diesel generators as a source of emergency power, are also OPERABLE. The LPCI
mode of the RHR system is considered a four train system, of which only two trains are
required. The verification for LPCI is not required until two diesel generators are
inoperable. This requirement is intended to provide assurance that a loss-of-offsite
power. event will not result in a complete loss of safety function of critical systems
during the period when one or more of the diesel generators are inoperable. The term
verify as used in this contéxt means to administratively check by examining logs or
other information to determine if certain components are out-of-service for maintenance
or other reasons. It does not mean to perform the surveillance requirements needed to
demonstrate the OPERABILITY of the component.

Specification 3.8.1.1, Action i, prohibits the application of Specification
3.0.4.b to an inoperable diesel generator. There is an increased risk associated with
entering an OPERATIONAL CONDITION or other specified condition in the Applicability with
an inoperable diesel generator subsystem and the provisions of Specification 3.0.4.b,
which allow entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability with the Limiting Condition for Operation not met after performance of a
risk assessment addressing inoperable systems and components, should not be applied in
this circumstance.

If it can be determined that the cause of the inoperable EDG does not exist on the
remaining operable EDG(s), based on a common-mode evaluation, then the .EDG start test (SR
4.8.1.1.2.a.4) does not have to be performed. If it cannot otherwise be determined that
the cause of the initial inoperable EDG does not exist on the remaining EDG(S), then
satisfactory performance of the start test suffices to provide assurance of continued
operability of the remaining EDG(s). If the cause of the inftial inoperability exists on
the remaining operable EDG(s), the EDG(s) shall be declared inoperable upon discovery and
the appropriate action statement for multiple inoperable EDGs shall be entered. In the
event the inoperable EDG is restored to operable status prior to completing the EDG start
test (SR 4.8.1.1.2.a.4) or common-mode failure evaluation as required in Specification
3.8.1.1, the plant corrective action program shall continue to evaluate the common-mode
failure possibi1ity. However, this continued evaluation 1s not subject to the .time
constraint imposed by the action statement. The provisions contained in the inoperable
EDG action requirements that avoid unnecessary EDG testing are based on Generic lLetter
93-05, “Line-Item Technical Specifications Improvement to Reduce Surveillance
Requirements for Testing During Power Operation,” dated September 27, 1993.

LIMERICK - UNIT 2 B 3/4 8-1b ECR00-00937, £EGR-H9-00682,
Amendment No. 126,132,168,
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES

WSJJWW (Continued)

The time, voltage, and frequency acceptance criteria specified for the ED& single
largest post-accident load rejection test (SR 4.8.1.1.2.e.2) are derived from Regulatory
Guide 1.9, Rev. 2, December 1979, recommendat1ons The test is acceptable 1f the EDG
speed does not exceed the nominal (synchronous) speed plus 75% of the difference between
nominal speed and the overspeed trip, 'setpoint, or 115% of nominal, whichever is lower.
This computes to be 66.5 Hz for the LGS EDGs. The RHR pump motor represents the single
largest post-accident load. The 1.8 seconds specified is equal to 60% of the 3-second
load sequence interval associated w1th sequencing the next load following the RHR pumps
in response to an undervoltage on the electrical bus concurrent with a LOCA. This
provides assurance that EDG frequency does not exceed predetermined 1imits and that
frequency stability is sufficient to{support proper load sequencing following a rejection

of the largest single load. ‘
D.C. Sources :

With one division with one or two battery chargers inoperable (e.g., the voltage
1imit of 4.8.2.1.a.2 1s not maintained), the ACTIONS provide a tiered response that
focuses. on returning the battery to the fully charged state and restoring a fully
qualified charger to OPERABLE status in a reasonable time period. Action a.l requires
that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the
inoperable charger to OPERABLE status or providing an alternate means of restoring
battery terminal voltage to greater than or equal to the minimum established float
voltage. Restoring the battery terminal voltage to greater than or equal to the
minimum established float voltage provides good assurance that, within 18 hours, the
battery will be restored to its fully charged condition (Action a.2) from any discharge
that might have occurred due to the charger inoperability.

A discharged battery having terminal voltage of at least the minimum established
float voltage indicates that the battery is on the exponential charging current portion
(the second part) of its recharge cycle. The time to return a battery to its fully
charged state under this condition is simply a function of the amount of the previous
discharge and the recharge characteristic of the battery. Thus there is good assurance
of fully recharging the battery within 18 hours, avoiding a premature shutdown with its

own attendant risk.

If established battery terminal float voltage cannot be restored to greater than
or equal to the minimum established float voltage within 2 hours, and the charger is
not operating in the current-1imiting mode, a faulty charger is indicated. A faulty
charger that is incapable of maintaining established battery terminal float voltage
does not provide assurance that 1t can revert to and operate properly in the current
1imit mode that is necessary during the recovery period following a battery discharge
event that the DC system is designed for.
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3/4.8 ELECTRICAL PQOWER SYSTEMS
BASES

A.C. SQURCES. D.C, SOURCES, and ONSITE POWER DISTRIBUTIQN SYSTEMS (Continued)

If the charger is operating in the current 1imit mode after 2 hours that is an
indication that the battery is partially discharged and its capacity margins will be
reduced. The time to return the battery to its fully charged condition in this case is a
function of the battery charger capacity, the amount of loads on the associated DC
system, the amount of the previous discharge, and the recharge characteristic of the
battery. The charge time can be extensive, and there is not adequate assurance that it
can be recharged within 18 hours (Action a.2).

Action a.2 requires that the battery float current be verified for Divisions 1 and
2 as < 2 amps, and for Divisions 3 and 4 as < 1 amp. This indicates that, if the battery
. had been discharged as the result of the inoperable battery charger, 1t has now been
fully recharged. If at the expiration of the initial 18 hour period the battery float
current 1s not within 11mits this indicates there may be additional battery problems.

Action a.3 1imits the restoration time for the inoperable battery charger to 7
days or in accordance with the Risk Informed Completion Time Program. This action is
applicable if an alternate means of restoring battery terminal voltage to greater than
or equal to the minimum established float voltage has been used (e.g., balance of plant
non-Class 1E battery charger). The 7 days reflects a reasonable time to effect -
restoration of the qualified battery charger to OPERABLE status. Alternatively, the
allowable out-of-service time can be determined in accordance with the Risk Informed
Completion Time Program.

With one or more cells in one or more batteries in one division < 2.07 V, the -
battery cell is degraded. Per Action b.1, within 2 hours, verification of the required
battery charger OPERABILITY is made by monitoring the battery terminal voltage
(4.8.2.1.a.2) and of the overall battery.state of charge by monitoring the battery float
charge current (4.8.2.1.a.1). This assures that there is still sufficient battery
capacity to perform the intended function. Therefore, with one or more cells in one or

more batteries < 2.07 V, continued operation is permitted for a Timited period up to 24
hours. : .

Division 1 or 2 with float current > 2 amps, or Division 3 or 4 with float current
> 1 amp, indicates that a partial discharge of the battery capacity has occurred. This
may be due to a temporary loss of a battery charger or possibly due to one or more
battery cells in a lTow voltage condition reflecting some loss of capacity. Per Action
b.2, within 2 hours verification of the required battery charger OPERABILITY is made by
monitoring the battery terminal voltage. ' '

Since Actions b.1 and b.2 only specify "perform," a failure of 4.8.2.1.a.1 or
4.8.2.1.a.2 acceptance criteria does not result in this Action not being met. However,

if one of the Surveillance Requirements is failed the appropriate Action(s), depending on
the cause of the failures, is also entered.

If the Action b.2 condition is due to one or more cells in a low voltage condition
but sti11 greater than 2.07 V and float voltage is found to be satisfactory, this is not
fndication of a substantially discharged battery and 18 hours is a reasonable time prior
to declaring the battery inoperable.

~ With one or more batteries in one division with one or more cells electrolyte
level above the top of the plates, but below the minimum established design Timits, (i.e.,
greater than the minimum level indication mark), the battery still retains sufficient
capacity to perform the intended function. Per Action b.3, within 31 days the minimum’
established .design 1imits for electrolyte level must be re-established.

LIMERICK - UNIT 2 ‘ - B 3/4 8-1d ' Amendment No. 126,
- ’ Associated with Amendment 203



3/4.8 ELECTRICAL POWER SYSTEMS
BASES

A.C. SOURCES. D.C. SOURCES. and ONSITE PQWER DISTRIBUTION SYSTEMS (Continued) ' h

. With electrolyte level below the top of the plates .there is a potential for dryout
and plate degradation. Action b.3 addresses this potential (as well as provisions in
Specification 6.8.4.h, “Battery Monitoring and Maintenance Program”). Within 8 hours
level'is required to be restored to above the:top of the plates. The Action requirement
to verify that there {s no leakage by visual inspectijon and the Specification 6.8.4.h
item to inftiate action to equalize and test in accordance with manufacturer's °
recommendation are taken from Annex D of TEEE Standard 450-1995. .They are performed
following the restoration of the electrolyte level to above the top of the plates. Based
on the results of the manufacturer's recommended testing the battery may have to be
declared inoperable and the affected celi(s) replaced.

Per Action b.4, with one or more batteries in one division with pilot ceil
temperature less than the minimum established design 1imits, 12 hours is allowed to
restore the temperature to within 1imits. A low electrolyte temperature limits the
current and power available. Since the battery 1s sized with margin, while battery
capacity is degraded, sufficient capacity exists to perform the.intended function and the
affected battery -1s not required to be considered inoperable solely as a result of the
pilot cell temperature not met.

Per Action b.5, with one or more batteries in more than one division with battery
parameters not within 1imits there is not sufficient assurance that battery capacity has
not been affected to the degree that the batteries can still perform their required
function, given that multiple divisions are involved. With multiple divisions involved,
this potential could result in a total loss of function on multiple systems that rely
upon the batteries. The longer restoration times specified for battery parameters on one
division not within 1imits are therefore not appropriate, and the parameters must be
restored to within 1imits on all but one division within 2 hours.

When any battery parameter is outside the allowances of Actions b.1l, b.2, b.3,
b.4, or b.5, sufficient capacity to supply the maximum expected load requirement 1s not
ensured and a 2 hour restoration time is appropriate. Additionally, discovering one or
more batteries in one division with one or more battery cells float voltage less than
2.07 V and float current greater than 1imits indicates that the battery capacity may not
be sufficient to perform the intended functions. The battery must therefore be restored
within 2 hours. ’

The OPERABILITY of the minimum specified A.C. and D.C. power sources and
associated distribution systems during shutdown and refueling ensures that (1) the
facility can be maintained in the shutdown or refueling condition for extended time
periods and (2) sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status.

The surveillance requirements for demonstrating the OPERABILITY of the
diesel generators are 1n accordance with the recommendations of Regulatory
Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power

LIMERICK - UNIT 2 B 3/4 8-1e Amendment No. 126,
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES

A.C. SOURCES, D.C. SOURCES. and ONSITE PQOWER DISTRIBUTION SYSTEMS (Continued)

Supplies, March 10, 1971, Regulatory Guide 1.137 "Fuel-0i1 Systems for Standby
Diesel Generators," Revision 1, October 1979 and Regulatory Guide 1.108, "Periodic
Testing of Diesel Generator Units Used as Onsite Electric Power Systems at Nuclear
Power Plants,™ Revision 1, August 1977 except for paragraphs C.2.a(3), C.2.c(1),
€C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic testing will be performed in
accordance with the Surveillance Frequency Control Program. The exceptions to .
Regulatory Guide 1.108 allow for gradual loading of diesel generators during testing
and decreased surveillance test frequencies (in response to Generic Letter 84-15).
The single largest post-accident load on each diesel generator is the RHR pump.

The Surveillance Requirement for removal of accumulated water from the fuel oil
storage tanks is for preventive maintenance. The presence of water does not
necessarily represent failure of the Surveillance Requirement, provided the
accumulated water is removed during performance of the Surveillance.

Accumulated water in the fuel oil storage tanks constitutes a collection of water
at a level that can be consistently and reliably measured. The minimum Tevel at
which accumulated water can be consistently and reliably measured in the fuel

0il storage tank sump is 0.25 inches. Microbiological fouling is a major cause of
fuel o0il degradation. There are numerous bacteria that can grow in fuel oil and
cause fouling, but all must have a water environment in order to survive.

Removal of accumulated water from the fuel storage tanks once every (31) days
eliminates the necessary environment for bacterial survival. This is the most
effective means of controlling microbiological fouling. In addition, it eliminates
the potential for water entrainment in the fuel o1l during DG operation. Water may
come from any of several sources, including condensation, ground water, rain

water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria.
Frequent checking for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel oil system. The
Surveillance Frequencies are established by Regulatory Guide 1.137.

The surveillance requirements for demonstrating the OPERABILITY of the
units batteries are in accordance with the recommendations of IEEE Standard 450-1995,
"TEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented
Lead-Acid Batteries for Stationary Applications.”

Verifying battery float current while on float charge (4.8.2.1.a.1) is used to
determine the state of charge of the battery. Float charge is the condition in which
the charger is supplying the continuous charge required to overcome the internal losses
of a battery and maintain the battery in a charged state. The float current
requirements are based on the float current indicative of a charged battery. Use of
float current to determine the state of charge of the battery is consistent with IEEE-
450-1995.

This Surveillance Requirement states the float current requirement is not
required to be met when battery terminal voltage is less than the minimum established
float voltage of 4.8.2.1.a.2. When this float voltage is not maintained the Actions of
LCO 3.8.2.1, Action b., are being taken, which provide the necessary and appropriate
verifications of the battery condition. Furthermore, the float current 1imits are
established based on the float voltage range and is not directly applicable when this
voltage is not maintained.

LIMERICK - UNIT 2 , ) B 3/4 8-2 Amendment No. 34,85,88,426147
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3/4.8 ELECTRICAL POWER SYSTEMS

'

BASES
A.C, SOURCES, D,C. SOURCES, and QNSITE POWER DISTRIBUTION SYSTEMS (Continued)
Verifying, per 4.8.2.1.a.2, battery terminal voltage while on float charge for

the batteries helps to ensure the effectiveness of the battery chargers, which support
the abjlity of the batteries to.perform their intended function. Float charge is the
condition in which the charger is supplying the continuous charge required to overcome
the internal Tosses of a battery and maintain the battery in a fully charged state
while supplying the continuous steady state loads of the associated DC subsystem. On
float charge, battery cells will receive adequate current to optimally charge the
battery. The voltage requirements are based on the minimum float voltage established
by the battery manufacturer (2.20 Vpc, average, or 132 V at the battery terminals).
This voltage maintains the battery plates in a condition that supports maintaining the
grid Tife (expected to be approximately 20 years).

Surveillance Requirements 4.8.2.1.b.1 and 4.8.2.1.c require verification that the
cel]l float voltages are equal to or greater than 2.07 V.

- The limit specified in 4.8.2.1.b.2 for electrolyte level ensures that the plates
suffer no physical damage and maintains adequate electron transfer capability.

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature is
greater than or equal to the minimum established des1gn 1imit (i.e., 60 degrees
Fahrenheit). Pilot cell electrolyte temperature is maintained above this temperature
to assure the battery can provide the required current and voltage to meet the design
requirements. Temperatures lower than assumed in battery sizing calculations act to
inhibit or reduce battery capacity.

Surveillance Requirement 4.8.2.1.d.1 verifies the design capacity of the battery
chargers. According to Regulatory Guide 1.32, the battery charger supply is
recommended to be based on the largest combined demands of the various steady state
Toads and the charging capacity to restore the battery from the design minimum charge
state to the fully charged state, irrespective of the status of the unit during these
demand occurrences. The minimum required amperes and duration ensures that these
requirements can be satisfied.

Surveillance Requirement 4.8.2.1.d.1 requires that each battery charger be
capable of supplying the amps 1listed for the specified charger at the minimum
established fioat voltage for 4 hours. The ampere requirements are based on the output
rating of the chargers. The voltage requirements are based on the charger voltage
level after a response to a lToss of AC power. This time period is sufficient for the
charger temperature to have stabilized and to have been maintained for at least 2

hours.

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's
capability, as found, to sat1sfy the design requ1rements (battery duty cycle) of the DC
electrical power system The d1scharge rate and test length corresponds to the design
duty cycle requirements as specified in the UFSAR.

LIMERICK - UNIT 2 B 374 8-2a Amendment No. 88,126,147
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A.C, SQURCES, D.C, SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) ' (, |

A battery performance discharge test (4.8.2.1.e and f) is a test of constant
current capacity of a battery, normally done in the as found condition, after having
been in service, to detect any change in the capacity determined by the acceptance
test. The test is intended to determine overall battery degradation due to age and
usage. Degradation (as used in 4.8.2.1.f) is indicated when the battery capacity drops
more than 10% from its capacity on the previous performance test, or is below 90% of

the manufacturer’s rating.

Either the battery performance discharge test or the modified performance
discharge test is acceptable for satisfying 4.8.2.1.e and 4.8.2.1.f; however, only the
modified performance discharge test may be used to satisfy the battery service test

requirements of 4.8.2.1.d.2.




BASES

3/4,8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES

The RPS Electric Power Monitoring System is provided to isolate the RPS bus
from the RPS/UPS inverter or an alternate power supply in the event of
overvoltage, undervoltage, or underfrequency. This system protects the Toads
connected to the RPS bus from unacceptable voltage and frequency conditions. The
essential equipment powered from the RPS buses includes the RPS logic, scram
solenoids, and valve isolation logic.

The Allowable Values are derived from equipment design 1imits, corrected for
calibration and instrument errors. The trip setpoints are then determined,
accounting for the remaining instrument errors (e.g., drift). The trip setpoints
derived in this manner provide adequate protection and include allowances for
instrumentation uncertainties, calibration tolerances, and instrument drift.

The Allowable Values for the instrument settings are based on the RPS
providing power within the design ratings of the associated RPS components (e.g.,
RPS logic, scram solenoids). The most 1imiting voltage requirement and associated

Tine losses determine the settings of the electric power monitoring instrument
channels.
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QPERATI
BASES

3/4,9.1 REACTOR MODE SWITCH

Locking the OPERABLE reactor mode switch in the Shutdown or Refuel position,
as specified, ensures that the restrictions on control rod withdrawal and refueling
ptatform movement during the refueling operations are properly activated. These
conditions reinforce the refueling procedures and reduce the probability of
inadvertent criticality, damage to reactor internals or fuel assemblies, and
exposure of personnel to excessive radiocactivity.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the
relay. This clarifies what i1s an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests
as determined by the Surveillance Frequency Control Program.

3/4.9.2 INSTRUMENTATION

The OPERABILITY of at least two source range monitors ensures that redundant
monitoring capability is available to detect changes in the reactivity condition
of the core. The minimum count rate is not required when sixteen or fewer fuel
assemblies are in the core. During a typical core reloading, two, three or four
irradiated fuel assemblies will be loaded adjacent to each SRM to produce greater
than the minimum required count rate. Loading sequences are selected to provide
for a continuous multiplying medium to be established between the required oper-
able SRMs and the location of the core alteration. This enhances the ability
of the SRMs to respond to the loading of each fuel assembly. During a core un-
Toading, the last fuel to be removed is that fuel adjacent to the SRMs.

3/4.3.3 CONTROL ROD PQSITION

The requirement that all control rods be inserted during other CORE

ALTERATIONS ensures that fuel will not be Toaded into a cell without a control
rod.

3/4.9.4 DECAY TIME

The minimum requirement for reactor subcriticality prior to fuel movement
ensures that sufficient time has elapsed to allow the radiocactive decay of the
short 1ived fission products. This decay time is consistent with the assump-
tions used 1n the accident analyses.

4 ICAT

The requirement for communications capability ensures that refueling station
personnel can be promptly informed of significant changes in the facility status
or core reactivity condition during movement of fuel within the reactor pressure
vessel.

LIMERICK - UNIT 2 B 3/4 9-1 Associated with Amendment No.
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3/4,9 REFUELING QPERATIONS

BASES (Coptinued)

3/4.9.6 REFUELING PLATFORM

The OPERABILITY requirements ensure that (1) the refueling platform will
be used for handling control rods and fuel assemblies within the reactor pressure
vessel, (2) each hoist has sufficient Toad capacity for handling fuel assemblies
and control rods, (3) the core internals and pressure vessel are protected from
excessive 1ifting force in the event they are inadvertently engaged during
1ifting operations, and (4) inadvertent criticality will not occur due to fuel
bging loaded into a unrodded cell.

Inadvertent criticality is prevented by the refueling interlocks that block
unacceptable operations (e.g., loading fuel into a cell with a control rod withdrawn
or withdrawal of a rod from the core while the grapple is over the core and Toaded
with fuel). The hoist loaded values identified in Sections 4.9.6.1b and 4.9.6.1c
support the refueling interlock Togic by ensuring that the hoist fuel Toaded switches
function with a load 1ighter than the weight of a single fuel assembly in water.

Load values represent fuel (Toad) on the grapple. The values of 485 +/- 50 pounds
and 550 + 0, -115 pounds are both Tess than the weight of a single fuel assembly in
water attached to the grapple. These load values ensure that as soon as a fuel
assembly is grappled and lifted, the-refueling interlocks (control rod block and
bridge motion interlock) are enforced as required. The hoist Toad weighing system is
compensated for mast weight to ensure that 1ifting of components other than fuel

assemblies (e.g., blade guides) do not cause inadvertent control rod blocks or bridge

motion stops.

3/4.9.7 CRANE TRAVEL - SPENT FUEL STORAGE POQOL

The restriction on movement of loads in excess of the nominal weight of a
fuel assembly and associated 1ifting device over other fuel assemblies in the
storage pool ensures that in the event this load 1s dropped 1) the activity
release will be 1imited to that contained in a single fuel assembly, and 2) any
possible distortion of fuel in the storage racks will not result in a critical
array. This assumption is consistent with the activity release assumed in the
safety analyses.

3/4.9.8 and 3/4,9.9 WATER LEVEL - REACTOR VESSEL and WATER LEVEL - SPENT FUEL
STORAGE POQL

The restrictions on minimum water Tevel ensure that sufficient water depth
is avallable to remove 99% of the assumed 10% iodine gap activity released
from the rupture of an irradiated fuel assembly. This minimum water depth is
consistent with the assumptions of the accident analysis.

3/4.9.10 CONTROQL ROD REMOVAL

These specifications ensure that maintenance or repair of control rods or
control rod drives will be performed under conditions that 1imit the probability
of inadvertent criticality. The requirements for simultaneous removal of more
than one control rod are more stringent since the SHUTDOWN MARGIN specification
provides for the core to remain subcritical with only one control rod fully
withdrawn.

LIMERICK - UNIT 2 » B 3/4 9-2 Amendment No. ECR 06-00391
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3/4.9 REFUELING OPERATIONS

BASES (Continued)

3/4,9,11 RESIDUAL HEAT REMOQVAL AND COQLANT CIRCULATION

Irradiated fuel in the shutdown reactor core generates heat during the decay of
fission. products and increases the temperature of the reactor coolant. This decay heat
must be removed by the RHR system to maintain adequate reactor coolant temperature.

RHR shutdown cooling is comprised of four (4) subsystems which make two (2)
Joops. Each Toop consists of two (2) motor driven pumps, a heat exchanger, and
associated piping and valves. Both loops have a common suction from the same
recirculation loop. Two (2) redundant, manually controlled shutdown cooling subsystems
of the RHR system provide decay heat removal. Each pump discharges the reactor
coolant, after circulation through the respective heat exchanger, to the reactor via
' the associated recirculation loop. The RHR heat exchangers transfer heat to the RHR
Service Water System. )

An OPERABLE RHR shutdown cooling subsystem consists of one (1) OPERABLE RHR pump,
one (1) heat exchanger, and the associated piping and valves. The requirement for
having one (1) RHR shutdown cooling subsystém OPERABLE ensures that 1) sufficient
cooling capacity is available to remove decay heat and maintain the water in the
reactor pressure vessel below 140°F, and 2) sufficient coolant circulation would be
available through the reactor core to assure accurate témperature indication.
Management of gas voids is important to RHR Shutdown Cooling Subsystem OPERABILITY.

The requirement to have two (2) RHR shutdown cooling subsystems OPERABLE when
there is less than 22 feet of water above the reactor vessel flange ensures that a
single failure of the operating loop will not result in a complete loss of residual
heat removal capability. With the reactor vessel head removed and 22 feet
of water above the reactor vessel flange, a Targe heat sink is available for
core cooling. Thus, in the event of a failure of the operating RHR subsystem, adequate
time is provided to initiate alternate methods capable of decay heat removal or
emergency procedures to cool the core.

To meet the LCO of the two (2) subsystems OPERABLE when there is less than 22
feet of water above the reactor vessel flange, both pumps in one (1) Toop or one (1)
pump in each of the two (2) Toops must be OPERABLE. The two (2) sybsystems have a
common suction source and are allowed to have a common heat exchanger and common
discharge piping. Additionally, each shutdown cooling subsystem can provide the
required decay heat removal capability; however, ensuring operability of the other
shutdown cooling subsystem provides redundancy.

The required cooling capacity of an alternate method of decay heat removal should
be ensured by verifying its capability to maintain or reduce reactor coolant
. temperature either by calculation (which includes a review of component and system
availability to verify that an alternate decay heat removal method is available) or by
demonstration. Decay heat removal capability by ambient losses can be considered in
evaluating alternate decay heat removal capability.

LIMERICK - UNIT 2 ‘ B 3/4 9-2a ' Amendment No. 88, &%, 82,
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| 3/4.9 REFUELING OPERATIONS

BASES

3/4.9.11 RESIDUAL HEAT REMOVAL AND CQOLANT CIRCULATION (Continued)

RHR Shutdown Cooling System piping and components have the potential to develop
voids and pockets of entrained gases. Preventing and managing gas intrusion and
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems
and may also prevent water hammer, pump cavitation, and pumping of non-condensible gas
into the reactor vessel. This survelllance verifies that the RHR Shutdown Coo0ling
System piping is sufficiently filled with water prior to placing the system in
operation when in OPCON 5. The RHR Shutdown Cooling System is OPERABLE when it is
sufficiently filled with water to ensure that it can reliably perform its intended
function. ‘

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System
that is aligned for service using system operating procedures that ensure the RHR
shutdown cooling suction and discharge flow paths are sufficiently filled with water.
An RHR Shutdown Cooling sub-system that {is already in operation at the time of entry
into the APPLICABILITY is OPERABLE. For an idle RHR Shutdown Cooling subsystem, the
surveillance is met through the performance of the operating procedures that place the
RHR Shutdown Cooling subsystem in service.

With the required decay heat removal subsystem(s) inoperable and the required
alternate method(s) of decay heat removal not available in accordance with Action "a",
additional actions are required to minimize any potential fission product release to
the environment. This includes ensuring Refueling Floor Secondary Containment is
OPERABLE; one (1) Standby Gas Treatment subsystem is OPERABLE; and Secondary
Containment isolation capability (i.e., one (1) Secondary Containment isolation valve
and associated instrumentation are OPERABLE or other acceptable administrative controls
to assure isolation capability) in each associated penetration not isolated that is
assumed to be isolated to mitigate radicactive releases. This may be performed as an
administrative check, by examining logs or other information to determine whether the
components are out of service for maintenance or other reasons. It is not necessary
to perform the Surveillances needed to demonstrate the OPERABILITY of the components.
If, however, any required component is inoperable, then i1t must be restored to OPERABLE
status. In this case, the surveillance may need to be performed to restore the
" component to OPERABLE status. Actions must continue until all required components are
OPERABLE.

If no RHR subsystem is in operation, an alternate method of coolant circulation is
required to be established within one (1) hour. The Completion Time 1s modified such
that one (1) hour is applicable separately for each occurrence 1nvolving a loss of
coolant circulation.

LIMERICK - UNIT 2 B 3/4 9-3 Amendment No. 82
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3/4,10 SPECTIAL TEST EXCEPTIONS
BASES

3/4,10.1 PRIMARY CONTAINMENT INTEGRITY"

The requirement for PRIMARY CONTAINMENT INTEGRITY 1s not applicable during
the period when open vessel tests are being performed dur1ng the Tow power
PHYSICS TESTS.

3/4,10.2 ROD WORTH MINIMIZER

In order to perform the tests required in the technical specifications
it 1s necessary to bypass the sequence restraints on control rod movement. The
additional surveillance requirements ensure that the specifications on heat
generation rates and shutdown margin requirements are not exceeded during the
period when these tests are being performed and that individual rod worths do
not exceed the values assumed in the safety analysis.

3/4,.10.3 SHUTDOWN MARGIN DEMONSTRATIOQNS

Performance of shutdown margin demonstrations with the vessel head removed
requires additional restrictions in order to ensure that criticality does not
occur. These additional restrictions are specified in this LCO. )

3/4,10.4 RECIRCULATION LOOPS

This special test exception permits reactor criticality under no flow
conditions and is required to perform certaln startup and PHYSICS TESTS while
at Tow THERMAL POWER levels.

3/4.10.5 OXYGEN CONCENTRATION

Reljef from the oxygen concentration specifications 1is necessary in order
to provide access to the primary containment during the initial startup and
testing phase of operation. Without this access the startup and test program
could be restricted and delayed.

3/4.10.6 TRAINING STARTUPS

This special test exception permits training startups to be performed with
the reactor vessel depressurized at Tow THERMAL POWER and temperature while
controlling RCS temperature with one RHR subsystem aligned in the shutdown
cooling mode in order to minimize contaminated water discharge to the
radioactive waste disposal system.

4 ! ATION - T

This special test exception permits relief from the requirements for a
minfmum count rate while 1oading the first 16 fuel bundies to allow sufficient
source-to-detector coupling such that minimum count rate can be achieved on an
SRM. This 1s acceptable because of the significant margin to criticality
while Toading the initial 16 fuel bundles.

LIMERICK - UNIT 2 B 3/4 10-1



T _EXCEPT

BASES

3/4,10.8 INSERVICE LEAK AND HYDROSTATIC TESTING

This special test exception permits certain reactor coolant pressure tests to be
performed 1n OPERATIONAL CONDITION 4 when the metallurgical characteristics of the
reactor pressure vessel (RPV) or plant temperature control capabilities during these
tests require the pressure testing at temperatures greater than 200°F (normally
corresponding to OPERATIONAL CONDITION 3). The additionally imposed OPERATIONAL
CONDITION 3 requirements for SECONDARY CONTAINMENT INTEGRITY provide conservatism in
response to an operational event.

Invoking the requirement for Refueling Area Secondary Containment Integrity along

with the requirement for Reactor Enclosure Secondary Containment Integrity applies

the requirements for Reactor Enclosure Secondary Containment Integrity to an

extended area encompassing Zones 2 and 3. Core alterations and fuel handling are
prohibited in this secondary containment configuration. Drawdown and inleakage testing
performed for the combined zone system alignment shall be consideréd adequate to
demonstrate integrity of the combined zones.

Inservice hydrostatic testing and inservice leak pressure tests required by Section
XI of the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code are performed prior to the reactor going critical after a refueling outage. The
minimum temperatures (at the required pressures) allowed for these tests are
determined from the RPV pressure and temperature (P/T) 1imits required by LCO 3.4.6,
Reactor Coolant System Pressure/Temperature Limits. These 1imits are conservatively
based on the fracture toughness of the reactor vessel, taking into account
anticipated vessel neutron fluence. With increased reactor fluence over time, the
minimum allowable vessel temperature increases at a given pressure.

LIMERICK - UNIT 2 B 3/4 10-2 Amendment No. 96
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3/4.11 RADIOACTIVE EFFLUENTS
BASES

3/4.11.1.1 and 3/4.11.1.2 (Deleted)

THE INFORMATION FROM THESE SECTIONS
HAS BEEN RELOCATED TO THE ODCM.

e,
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RADIQACTIVE EFFLUENTS
BASES.

3/4.11.1.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.
3/4.11.1.4 LIQUID HOLDUP TANKS

The tanks 1isted in this specification include all those outdoor radwaste
tanks that are not surrounded by liners, dikes, or walls capable of holding
the tank contents and that do not have tank overflows and surrounding area
drains connected to the 1iquid radwaste treatment system.

) Restricting the quantity of radioactive material contained in the specified
tanks provides assurance that in the event of an uncontrolled release of the
tanks' contents, the resulting concentrations would be tess than 10 times the
1imits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potable
water supply and the nearest surface water supply in an UNRESTRICTED AREA.

3/4,11.2.1 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.
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RADIOACTIVE EFFLUENTS

e
- 4

BASES ' (-

3/4 11.2.2 through 3/4 11.2.4 (Deleted)

THE INFORMATION FROM THESE SECTIONS (
HAS BEEN RELOCATED TO THE ODCM.
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RADIQACTIVE EFFLUENTS

BASES

3/4.11.2.5 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.



BASES

3/4.11.2.6 MAIN CONDENSER

General Design Criteria 60 and 64 of ’Appendix A to 10 CFR Part 50. ..

3/4.11.2.7, 3/4.11.3, and 3/4.11.4 (Deleted) - INFORMATION FROM' THESE SECTIONS RELOCATED

TO THE ODCM OR PCP.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING
BASES

Section 3/4.12 (Deleted)

THE INFORMATION FROM THIS SECTION
HAS BEEN RELOCATED TO THE ODCM.
BASES PAGE B 3/4 12-2 HAS BEEN

INTENTIONALLY OMITTED.
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NOTE

The BASES qoﬁtained in succeeding pages summarize
the reasons for the Specifications in Section 2.0,

but in accordance with 10 CFR 50.36 are not part of

these Technical Specifications.
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TY I
BASES

2,8 INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping
gre 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
Technical Specification Safety Limit is set generically on a fuel product Minimum
Critical Power Ration (MCPR) correlation basis as the MCPR which corresponds to a
95% probability at a 95% confidence level that transition boiling will not occur,
referred to as SLMCPR(95/95). The fuel cladding integrity Safety Limit is set
such that no significant fuel damage is calculated to occur if the 1imit 1s not
violated. Because fuel damage tis not directly observable, a step-back approach
is used to establish a Safety Limit such that the MCPR is not less than the 1imit
specified in Specification 2.1.2. MCPR greater than the specified 1imit
represents & conservative margin relative to the conditions required to maintain
fuel cladding integrity. The fuel cladding 1s one of the phystcal barriers
which separate the radioactive materials from the environs. The integrity of
this cladding barrier is related to its relative freedom from perforations or
cracking. Although some corrosion or use related cracking may occur during
the 1ife of the cladding, fission product migration from this source is
incrementally cumulative and continuously measurable. Fuel cladding
perforations, however, can result from thermal stresses which occur from reactor
operation significantly gbove design conditions and the Limiting Safety System
Settings. While fission product migration from cladding perforation is just as
measurable as that from use related cracking, the thermally caused cladding
perforations signal a threshold beyond which still greater thermal stresses may
cause gross rather than incremental cladding deterioration. Therefore, the fuel
cladding Safety Limit is defined with a margin to the conditions which would
produce onset of transition boiling, MCPR of 1.8. These conditions represent a
significant departure from the condition intended by design for planned
operation. This {s accomplished by having a Safety Limit Minimum Critical Power
Ratio (SLMCPR) design basis, referred to as SLMCPR(95/95), which corresponds to a
95% probability at a 95% confidences level (the 95/95 MCPR criterion) that
transition boiling will not occur.

r r 1

The use of the (GEX[) correlation 1s not valid for all critical power
calculations at pressures below 78@ psia for GNF2 [Ref. 2] and 688 psia for GNF3
[Ref. 3] or core flows less than 18% of rated flow. Therefore, the fuel
cladding integrity Safety Limit is established by other means. This 1s done by
establishing a 1imiting 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 a1wa¥s be
greater than 4.5 psi. Analyses show that with a bundie flow of 28 x 18° 1b/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 driving head will be greater than
28 x 1@* 1b/hr. Full scale ATLAS test data taken at pressures from I4.7 psia to
800 psia 1ndicate that the fuel assembly criticai power at this flow is
approximatetly 3.35 MWt. With the desfgn peaking factors, this corresponds to a
THERMAL POWER of more than 58% of RATED THERMAL POWER. Thus, a THERMAL POWER
1imit of 25% of RATED THERMAL POWER for reactor pressure below 788 psia is
conservative.

LIMERICK - UNIT 1 B 2-1 Amendment No. Z, 38, 111, 127, 186
EGR-£3-83289, ECR-41-88855, 178, 183
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Associated with Amendment No. 236
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BASES
2.1,2 THERMAL POWER, High Pressure and High Flow

The fuel cladding integrity Safety Limit is set such that no fuel damage

is calculated to occur if the 1+mit 1s not viclated. Since the parameters
which result in fuel damage are not directly obsepvable during reactor operation,
thé thermal and hydraulic¢ conditions resulting in a departyre from nucleate
boiling have been used to mark the beginning of the region where fuel damage
could occur. Although 1t 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 1s ealcylated to occur has been adopted as a convenient
1imit. The Technical Specification Safety Limit value 1§ dependent on the fuel
product 1ine and the correspending MCPR correlatien, which 1s cycle independent.
The value i1s based on the Critical Power Ratio (CPR) data statistics and a 95%
probabi1ity with 95% confidence that rods are not susceptible to boiling
transition, referred to as MCPR(95/95).

The Safety Limit is based on GNF2 and/or GNF3 fuel. For Cores with a single
fuel product 1ine, the SLMCPR(95/95) is the MCPR(95/9%) for the fuel type. For
cores loaded with a mix of applicable fuel types, the SLMCPR(95/95) is based on the
Jargest (i.e., most 1imiting) of the MCPR values for the fuel preduct iines that
are fresh or once-burnt at the start of the cycle.

Referenge:

1. *general Electric Stapdard Application for Reactor Fuel," NEDE-24@11-P-A
(1atest approved revision).

2.  “GEXL17 Correlation for GNFZ Fuel,” NEDC-33292P Rev. 3, April 20089

3. “GEXL2} Correlation for GNF3 Fuel,” NEDC-33888P Rev. 1, November 2817

LIMERICK - UNIT 1 B 2.2 Amendment No. ¥, RCR-I11-88d92
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SAFETY LIMITS

BASES

2.1.3 REACTOR COOLANT SYSTEM PRESSURE

The Safety Limit for the reactor coolant system pressure has been
selected such that it is at a pressure below which it can be shown that the
integrity of the system is not endangered. The reactor pressure vessel is
designed to Section III of the ASME Boiler and Pressure Vessel Code 1968
Edition, including Addenda through Summer 1969, which permits a maximum pres-
sure transient of 110%, 1375 psig, of design pressure 1250 psig. The Safety
Limit of 1325 psig, as measured by the reactor vessel steam dome pressure
indicator, is equivalent to 1375 psig at the lowest elevation of the reactor
coolant system. The reactor coolant system is dasigned to the ASME Boiler
and Pressure Vesse) Code, 1977 Edition, including Addenda through Summer 1977
for the reactor recirculation piping, which permits a maximum pressure transient
of 110%, 1375 psig of design pressure, 1250 psig for suction piping and 1500
psig for discharge piping. The pressure Safety Limit is selected to be the
lowest transient overpressure allowed by the ASME Boiler and Pressure Vessel Code

Section III, Class I.
2.1.4 REACTOR VESSEL WATER LEVEL =

With fuel in the reactor vessel during periods when the reactor is
shutdown, consideration must be given to water level requirements due to the
effect of decay heat. If the water level should drop below the top of the
active irradiated fuel during this period, the ability to remove decay heat is
reduced. This reduction in cooling capability could lead to elevated cladding
temperatures and clad perforation in the event that the water level became less
than two-thirds of the core height. The Safety Limit has been established at
the top of the active irradiated fuel to provide a point which can be monitored
and also provide adequate margin for effective action.

LIMERICK - UNIT 1 B 2-5 DCT 30 1989  Amendment No. 33

-



2,2 UIMITING SAFETY SYSTEM SETTINGS

BASLS N

2.2.1 REACTQR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

Tha keactor Protection System instrumentation setpoints specified in
Table 2.2.1-1 are the values at which the reacter trips are set for each para-
meter. The Tri? Setpoints have been selected to ensure that the reactor core
and reactor coolant system are preverted from exceeding their Safety Limits
during narmal cperation and design basis anticipated operational occurrences
and to assist in mitigating the consequences of accidents. Operation with a
trip set less conservative than its Trip Setpoint but within its speci®ied
Allowable Value is acce?table on the basis that the difference between each
Trip Setpoint and the Allowable Value is equal to or less than the drift
allowance assumed for each trip in the safety analyses.

1. Intermediate Range Monitor, Neutron Flux - High

The IPM system consists of 8 chambers, 4 in each of the reactor trip
systems. The IRM is a 5 decade 10 range instrument. The trip setpoint of 120
divisions of scale is active in each of the 10 ranges. Thus as the [RM is
ranged up to accommodate the increase in power level, tne trip setpoint is
also ranged up. The IRM dinstruments provide for overlap with both the APRM
and SRM systems.

The most significant source of reactivity changes during the power

increase is due to control rod withdrawal. In order to ensure that the IRM

rovides the required protection, a range of rod withdrawal accidents have

een analyzed. The results of these analyses are in Section 15.4 of the
FSAR. The most severe case involves an initial condition in which THERMAL
POWER 15 at apﬁroximateTy 1% of RATED THERMAL POWER. Additional conservatism
was taken in this analysis by assuming the IRM channel closest to the control
rod being withdrawn is bypassed. The results of this analysis show that the
reactor is shutdown and ?eak power is limited to 21% of RATED THERMAL PCOWER
with the peak fuel enthalpy well below the fuel failure threshold of 170 cal/gm.
Based on this analysis, the IRM provides protection against local control rod
errors and continuous withdrawal of control rods in sequence and provides backup
protection for the APRM.

2. Average Power Range Monitgr

Tha APRM system is divided into four APRM channels and four 2-0ut-0f-4 Voter
channels. The four voter channels are divided into two groups of two each, with
each grou? of two providing inputs to one RPS trip system. All four voters will
trip (full scram) when any two unbypassed APRM channels exceed their trip |
setpoints.

AERM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from QOPRM
Upscale Function 2.f. Therefore, any Furcticn 2.3, 2.b. 2.c, or 2.d trip from
any two unbypassed APRM channels will result in a full trip in each of the four
voter chanrels. Similarly, a Function 2.f trip from any two unbypassed APRM
channals will result in a full trip from each of the fcur voter channels.

For ogeration at Tow pressure and low flow during STARTUP, the APRM Neutron
Flux-Upscale (Setdown) scram setting of 15% of RATED THERMAL POWER provides adequate
thermal margin between the setpoint and the Safety Limits., The margin accammodates
the anticipated maneuvers associated with power plant startup. Effects of increasing
pressu~e at zerc or low void content are minor and cold water from sources available
during startup is not much colder than that already in the system. Tempera-
ture coefficients are small and control rod patterns are constrained by the
RWM. Of all tne possible sources of reactivity input, uniform control rod
withdrawal is the most probable cause of significant power increase.

LIMERICK - UNIT 1 B 2-6 Lmendment No. 7, 4%, 177




LIMITING SAFETY SYSTEM SETTINGS

BRASES
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPQINTS (Continued)

Average Power Range Monitor (Continued)

Because the flux distribution associated with uniform rod withdrawals does not
involve high local peaks and because several rods must be moved to change power
by a significant amount, the rate of power rise is very slow. Generally the
neat flux is in near equilibrium with the fission rate. In an assumed uniform
rod withdrawal approach to the trip Jevel, the rate of power rise is not more
than 5% of RATED THERMAL POWER per minute and the APRM system would be more

than adequate to assure shutdown before the power could exceed the Safety Limit.
The 15% Neutron Flux - Upscale (Setdown) trip remains active until the mode
switch is placed in the Run position.

The APRM trip system is calibrated using heat balance data taken during
steady state conditions. Fission chambers provide the basic input to the
system and therefore the monitors respond directly and quickly to changes due
to transient operation for the case of the Neutron Flux - Upscale setpoint; i.e.,
for a power increase, the THERMAL POWER of the fuel will be less than that
indicated by the neutron flux due to the time constants of the heat transfer
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint,
a time constant of 6 + 0.6 seconds is introduced into the flow-biased APRM in
order to simulate the fuel thermal transient characteristics. A more conservative
maximum value is used for the flow-biased setpoint as shown in Table 2.2.1-1.

A reduced Trip Setpoint and Allowable Value is provided for the Simulated
Thermal Power - Upscale Function, applicable when the plant is operating in
Single Loop Operation (SLO) per LCO 3,4.1.1. In SO, the drive flow values (W)
used in the Trip Setpoint and Allowable Value equations is reduced by 7.6%. The
7.6% value is established to conservatively bound the inaccuracy created in the
core flow/drive flow correiation due to back flow in the Jet pumps associated
with the inactive recirculation loop. The Trip Setpoint and Allowable Value thus
maintain thermal margins essentially unchanged from those for two-loop operation.
The Trig Setpoint and Allowable Value equations for single loop aperation are
only valid for flows down to W = 7.6%. The Trip Setpoint and Allowable Value do
not go below 61.5% and 62.0% RATED THERMAL POWER, respectively. This is
acceptable because back flow in the inactive recirculation loop is only an issue
with drive flows of approximately 40% or greater (Reference 1).

The APRM setpoints were selected to provide adequate margin for the Safety
Limits and yet allow operating margin that reduces the possibility of unneces-
sary shutdown.

The APRM channels also include an Oscillation Power Range Monitor
(OPRM) Upscale Function. The OPRM Upscale Function provides compliance
with GDC 10 and GDC 12, thereby providing protection from exceeding the
fuel MCPR Safety Limit due to anticipated thermal-hydraulic power
oscillations. The OPRM Upscale Function receives input signals from the
local power range monitors (LPRMs) within the reactor core, which are
combined into “cells™ for evaluation by the OPRM algorithms.

References 2, 3 and 4 describe three algorithms for detecting thermal-
hydraulic instability related neutron flux oscillations: the period based
detection algorithm, the amplitude based algorithm, and the growth rate
algorithm. A1l three are implemented in the OPRM Upscale Function, but the safety
analysis takes credit only for the period based detection algorithm. The
remaining algorithms provide defense in depth and additional protection against
unanticipated oscillations. OPRM Upscale Function OPERABILITY for Technical
Specification purposes is based only on the period based detection algorithm.

LIMERICK - UNIT 1 B 2-7 Amendment No. 66,341 ,1F,
Associated with Amendment 201




LIMITING SAFETY SYSTEM SETTINGS
BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPQINTS (Continued)
Average Power Range Monitor (Continued)

The OPRM Upscale trip output shall be automatically enabled (not bypassed)
when APRM Simulated Thermal Power is 2 29.5% and recirculation drive flow is < 60% |
as indicated by APRM measured recirculation drive flow. (NOTE: 60% recirculation
drive flow is the recirculation drive flow that corresponds to 60% of rated core
flow. Refer to TS Bases 3/74.3.1 for further discussion concerning the
recirculation drive flow/core flow relationship.) This is the operating region
where actual thermal-hydraulic instability and related neutron flux oseillations
may occur. See Reference 5 for additional discussion of OPRM Upscale trip enable
region limits. These setpoints, which are sometimes referred to as the “auto-
bypass” setpoints, establish the boundaries of the OPRM Upscale trip enabled
region. The APRM Simulated Thermal Power auto-enable setpoint has 1% deadband
while the drive flow setpoint has a 2% deadband. The deadband for these
setpoints is established so that it increases the enabled region.

An OPRM Upscale trip is issued from an APRM channel when the period based
detection algorithm in that channel detects oscillatory chandes in the neutron
fiux, indicated by the combined signals of the LPRM detectors in a cell, with
period confirmations and relative cell amplitude exceeding specified setpoints.
One or more cells in a channel exceeding the trip conditions will result in a
channel trip. An OPRM Upscale trip is also issued from the channel if either the
growth rate or amplitude based algorithms detect oscillatory changes in the
neutron flux for one or more cells in that channel.

There are four “sets” of OPRM related setpoints or adjustment parameters:
a) OPRM trip auto-enable setpoints for APRM Simulated Thermal Power (29.5%) and |
recirculation drive flow (60%); b) period based detection algorithm (PBDA)
confirmation count and amplitude setpoints; c) period based detection algorithm
tuning parameters; and.d) growth rate algorithm (GRA) and amplitude based
algorithm (ABA) setpoints.

The first set, the OPRM auto-enable region setpoints, are treated as
nominal setpoints with no additional margins added as discussed in Reference 5.
The settings, 29.5% APRM Simulated Thermal Power and 60% recirculation drive flow, |
are defined (1imit values) in a note to Table 2.2.1-1. The second set, the OPRM
PBDA trip setpoints, are established in accordance with methodologies defined in
Reference 4, and are documented in the COLR. There are no allowable values for
these setpoints. The third set, the OPRM PBDA “tuning” parameters, are
established or adjusted in accordance with and controlled by station procedures.
The fourth set, the GRA and ABA seipoints, in accordance with References 2 and 3,
are established as nominal vailues only, and controlled by station procedures.

3.  Reactor Vessel Steam Dome Pressure-High

High pressure in the nuclear system could cause a rupture to the nuclear
system process barrier résulting in the release of fission products. A pressure
increase while operating will also tend to increase the power of the reactor by
compressing volds thus adding reactivity. The trip will quickly reduce the
neutron flux, counteracting the pressure increase. The trip setting 1is siightly
higher than the operating pressure to permit normal operation without spurious
trips. The setting provides for a wide margin to the maximum aliowable design
pressure and takes into account the location of the pressure measurement compared
to the highest pressure that occurs in the system during a transient. This trip
setpoint is effective at low power/flow conditions when the turbine stop valve
and control fast closure trips are bypassed. For a turbine trip or load rejection
under these conditions, the transient analysis indicated an adequate margin to
the thermal hydraulic Timit.

LIMERICK - UNIT 1 B 2-7a Amendment No. 66,343,177,
Associated with Amendment 201
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BASES
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)
4, or gl Water level-

The reactor vessel water level trip setpoint has been used in transient
analyses dealing with coolant 1nventor¥ decrease, The scram setting was chosen
far enough below the normal operating level to avoid spurious trips but hi$h
enough above the fuel to assure that there is adequate protection for the fuel

and pressure limits.
5. S i plati alve-C

The main steam line isolation valve cliosure trip was provided to 1imit
the amount of fission product release for certain postulated events. The MSIVs
are closed automatically from measured garameters such as high steam flow, low
reactor water level, high steam tunne! temperature, and low steam line pressure.
The MSIVs closure scram anticigates the pressure and flux transients which
could follow MSIV closure and thereby protects reactor vessel pressure and
fuel thermal/hydraulic Safety Limits.

6. DELETED

7.  Drywel] Pressyre-High

High pressure in_the dwae11 could indicate a break in the primary pressure
boundary systems or a loss of drywell cooling. The reactor is trigped in order
to minimize the ?ossibility of fuel damage and reduce the amount of energy being
added to the coolant and to the primary containment. The trip setting was
selected as low as possible without causing spurious trips.

FEB 1 6 193
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LIMITING SAFETY SYSTEM SETTING

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

8. Scram Discharge Volume Water Level-High

The scram discharge volume recejves the water displaced by the motion of
the control rod drive piston$ during a reactor scram. Should this volume fill
up to a point where there i5 insufficient volume to accept the dispTaced water
at pressures below €5 psig, control rod insertion would be hindered. The reactor
is therefore tripped when the watér level has reached a point high enough %o
indicate that it is indeed filling up, but the volume is still great enough to
accommodate the water from the movement of the rods at pressures below 65 psig
when they are tripped. The trip setpoint for each scram discharge volume is
equivalent to a contained volume of 25.45 gallons of water.

g, Turbine Stop Valve-Claosure

The turbine stop valve closure trip anticipates the pressure, neutron
flux, and heat flux increases that would result from closure of the stop
valves. With.a trip setting of 5% of valve closure from full-open, the
resultant increase in heat flux is such that adequate thermal margins are
maintained during the worst design basis transient.

10. Turbine'Contro1 Valve Fast Closure, Trip 0i1 Pressure-Low

The turbine control valve fast closure trip anticipates the pressure, nsutron
flux, and heat flux increase that could result from fast ciosure of the turbine

" control valves due to load rejection with or without coincident failure of the

turbine bypass valves. The Reactor Protection System initiates a trip when fast
closure of the control valves is fnitiated by the fast acting solenoid valves and
in 1mss than 30 milliseconds after the start of control valve fast closure. This
is achieved by the action of the fast acting solenoid valves in rapidly reducing
hydraulic trip oil pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sansed by pressure switches whose contacts form
the one~out-of-two-twice logic input to the Reactor Protection System, This trip
setting, a faster closure time, and a different valve characteristic from that of
the turbine stop valve, combine to produce transients which are very similar to
that for the stop valve. Relevant transient analyses are discussed in Section
15.2.2 of the Final Safety Analysis Report.

11. Reactor Mode Switch Shutdown Position

The reactor mode switch Shutdown position is a redundant channel to the
automatic protective instrumantation channels and provides additional manual

reactor trip capability.

12. Manual Scram

The Manual Scram is a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip cgpabi11ty.

LIMERICK - UNIT 1 B 2-9 NE 8186
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REACTQR PROTECTIQN SYSTEM INSTRUMENTATION SETPQINTS (Continued)
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4 AP 1

BASES

Specifications 3.0.1 through 3.0.9 establish the general requirements applicable
to Limiting Conditions for Operation. These reguirements are based on the
requirements for Limiting Conditions for Operation stated in the Code of

Federal Regulations, 10 CFR 50.36(c)(2):

“Limiting Conditions for operation are the lowest functional capability
or performance levels of equipment required for safe opération of the
facility. When a 1imiting condition for operation of a nuclear reactor
is not met, the Ticensee shall shut down the reactor or follow any
remedial action permitted by the technical specification until the
condition can be met."

Specification 3.0.1 establishes the Applicability statement within each
individual specification as the requirement for when (i.e., in which
OPERATIONAL CONDITIONS or cther specified conditions) conformance to the
Limiting Conditions for Operation is required for safe operation of the
facitity. The ACTION requirements establish those remedial measures that
must be taken within specified time 1imits when the requirements of a

Limiting Condition for Operation are not met. The ACTIONS for not meeting a
single LCO adequately manage any increase in plant risk, provided any unusual
external conditions (e.g., severe weather, offsite power instability) are
considered. In addition, the increased risk associated with simultaneous removal
of multiple structures, systems, trains or components from service is assessed
and managed in accordance with 10 CFR 50.65(a)(4).

There are twa basic types of ACTION requirements. The first specifies the
remedial measures that permit continued operation of the facility which is not
further restricted by the time Timits of the ACTION requirements. In this
case, conformance to the ACTION requirements provides an acceptable level of
safety for unlimited continued operation as long as the ACTION requirements
continue to be met. The second type of ACTION requirement specifies a time
1imit in which conformance to the conditions of the Limiting Condition for
Operation must be met. This time 1imit is the allowable outage time fo
restore an inoperable system or component to OPERABLE status or for restoring
parameters within specified 1imits. If these actions are not completed within
the allowable outage time 1imits, a shutdown is required to place the facility
in an OPERATIONAL CONDITION or other specified condition in which the specifi-
cation no longer applies.

The specified time 1imits of the ACTION requirements are applicable from the
point of time 1t 1s identified that a Limting Condition for Operation is not
met. The time 1imits of the ACTION requirements are also applicable when a
system or component is removed from service for surveillance testing or
investigation of operational probiems. Individual specifications may include

a specified time 1imit for the completion of a Surveillance Requirement when
equipment is removed from service. In this case, the allowable outage time
1imits of the ACTION requirements are applicable when this limit expires if
the surveillance has not been completed. When a shutdown is required to comply
with ACTION requirements, the plant may have entered an OPERATIONAL C€ONDITION
in which a new specification becomes applicable. In this case, the time 1imits
of the ACTION requirements would apply from the point in time that the new
specification becomes applicable if the requirements of the Limiting Condition
for Operation are not met.

LIMERICK - UNIT 1 B 3/4 0-1 Amendment No. %
Associated with Amendment No. 234, 247
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Specification 3.0,2 estabiishes that noncompliance with a specification exists
when the reguirements of the Limiting Condition for Operation are not met and
the associated ACTION requirements have not been implemented within the
specified time interval, unless otherwise specified. The purpose of this
specification is to clarify that (1) implementation of the ACTION requirements
within the specified time interval constitutes compliance with a specification
and (2) completion of the remedial measures of the ACTION requirements is not
required when compliance with a Limiting Condition of QOperation is restored
within the time intervail specified in the associated ACTION reguirements.

Specification 3,0.3 establishes the shutdown ACTION requirements that must be
implemented when a Limiting Condition for Operation 1§ not met and the condition
is not specifically addressed by the associated ACTION requirements. The purpose
of this specification is to delineate the time 1imits for placing the unit in a
safe shutdown CONDITION when plant operation cannot be maintained within the
1imits for safe operation defined by the Limiting Conditians for Operation and
its ACTION reguirements. Planned entry into LCO 3.0.3 should be avoided. If it
is not practicabie to avoid planned entry into LCO 3.0.3, plant risk shoula be
assessed and managed in accordance with 10 CFR 50.65(a)(4), and the planned entry
into LCO 3.0.3 should have less effect on plant safety than other practicable
alternatives. One hour 1s allowed to prepare for an orderly shutdown before
initiating a change in plant operation. This time permits the operator to
coordinate the reduction in electrical generation with the load dispatcher to
ensure the stability and availability of the electrical grid. The time T1imits
specified to enter Tower CONDITIONS of operation permit the shutdown to proceed
in a controlled and orderly manner that is well within the specified maximum
cooldown rate and within the cooldown capabilities of the facility assuming only
the minimum required equipment is OPERABLE. This reduces thermal stresses on
components of the primary coolant system and the potential for a plant upset that
could challenge safety systems under conditions for which this specification
applies.

If remedial measures permitting Timited continued operation of the facility
under the provisions of the ACTION requirements are completed, the shutdown
may be terminated. The time limits of the ACTION requirements are applicable
from the point In time there was a failure to meet a Limiting Condition for
Operation. Therefore, the shutdown may be terminated if the ACTION require-
ments have been met, the ACTION is no Tonger applicable, or time 1imits of the
ACTION requirements have not expired, thus providing an allowance for the
completion of the reguired actions.

The time Timits of Specification 3.0.3 allow 37 hours for the plant to be in

COLD SHUTDOWN when a shutdown is required during POWER operation. If the plant 1is
in a Tower CONDITION of operation when a shutdown is required, the time 1imit for
entering the next lower CONDITION of operation applies. However, If a lower
CONDITION of operation is entered in less time than allowed, the total allowable
time to enter COLD SHUTDOWN, or other OPERATIONAL CONDITION, is not reduced. For
example, if STARTUP is entered in 2 hours, the time allowed to enter HOT SHUTDOWN
is the next 11 hours because the total time to enter HOT SHUTDOWN is not reduced
from the allowable Timit of 13 hours. Therefore, if remedial measures are
completed that would permit a return to POWER operation, a penalty is not incurred
by having to enter a lower CONDITION of operation in less than the total time
allowed.

LIMERICK - UNIT 1 B 3/4 0-2 Amendment No. 1%,
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The same principle applies with regard to the allowable outage time limits of
the ACTION requirements, if compliance with the ACTION requirements for one
specification results in entry into an OPERATIONAL CONDITION or condition of
operation for another specification in which the requirements of the Limiting
Condition for Operatioh are not met. If the new specification becomes appli-
cable in less time than specified, the difference may be added to the allowable
outage time limits of the second specification. However, the allowable outage
time 1imits of ACTION requirements for a higher CONDITION of operation may not
be used to extend the allowable outage time that is applicable when a Limiting
Condition for Operation is not met in a Tower CONDITION of operation.

The shutdown requirements of Specification 3.0.3 do not apply in CONDITIONS 4
and 5, because the ACTION requirements of individual specifications define the
remedial measures to be taken.

Specification 3.0.4 establishes Timitations on changes in OPERATIONAL CONDITIONS

or other specified conditions in the Applicability when a Limiting Condition for
Operation is not met. It allows placing the unit in an OPERATIONAL CONDITION or
other specified condition stated in that Applicability (e.g., the Applicability
desired to be entered) when unit conditions are such that the requirements of the
Limiting Condition for Operation would not be met, in accordance with either |
Specification 3.0.4.a, Specification 3.0.4.b, or Specification 3.0.4.c.

Specification 3.0.4.a allows entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for
Operation not met when the associated ACTION requirements to be entered following
entry into the OPERATIONAL CONDITION or other specified condition in the
Applicability will permit continued operation within the MODE or other specified
condition for an unlimited period of time. Compliance with ACTIONS that permit
continued operation of the unit for an unlimited period of time in an OPERATIONAL
CONDITION or other specified condition provides an acceptable level of safety for
continued operation. This is without regard to the status of the unit before or
after the OPERATIONAL CONDITION change. Therefore, in such cases, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability may be
made and the Required Actions followed after entry into the Applicability. |

For example, LCO 3.0.4.a may be used when the Reguired Action to be entered states
that an inoperable instrument channel must be placed in the trip condition within
the Completion Time. Transition into a MODE or other specified condition in the
Applicability may be made in accordance with LCO 3.0.4 and the channel is
subsequently placed +in the tripped condition within the Completion Time, which
begins when the Applicability is entered. If the instrument channel cannot be
placed in the tripped condition and the subsequent default ACTION ("Required
Action and associated Completion Time not met") allows the OPERABLE train to be
placed in operation, use of LCO 3.0.4.a is acceptable because the subsequent
ACTIONS to be entered following entry into the MODE include ACTIONS (place the
OPERABLE train in operation) that permit safe plant operation for an unlimited
period of time in the MODE or other specified condition to be entered.

Specification 3.0.4.b allows entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for
Operation not met after performance of a risk assessment addressing inoperable
systems and components, consideration of the results, determination of the
acceptability of entering the OPERATIONAL CONDITION or other specified condition
in the Applicability, and establishment of risk management actions, if
appropriate.

LIMERICK - UNIT 1 B 3/4 0-3 Amendment No. 3%, 162, 169,
Associated with Amendment No. 226
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The risk assessment may use quantitative, qualitative, or blended approaches, and
the risk assessment will be conducted using the plant program, procedures, and
criteria in place to implement 10 CFR 50.65(a)(4), which requires that risk
impacts of maintenance activities be assessed and managed. The risk assessment,
for the purposes of Specification 3.0.4.b, must take into account all inoperable
Technical Specification equipment regardiess of whether the equipment is included
in the normal 10 CFR 50.65(a)(4) risk assessment scope. The risk assessments
will be conducted using the procedures and guidance endorsed by Regulatory Guide
1.182, “Assessing and Managing Risk Before Maintenance Activities at Nuclear
Power Plants.” Regulatory Guide 1.182 endorses the guidance in Section 11 of
NUMARC 93-01, “Industry Guideline for Monitoring the Effectiveness of Maintenance
at Nuclear Power Plants.” These documents address general guidance for conduct
of the risk assessment, quantitative and qualitative guidelines for establishing
risk management actions, and example risk management actions. These include
actions to plan and conduct other activities in a manner that controls overall
risk, increased risk awareness by shift and management personnel, actions to
reduce the duration of the condition, actions to minimize the magnitude of risk
increases (establishment of backup success paths or compensatory measures), and
determination that the proposed OPERATIONAL CONDITION change is acceptable.
Consideration should also be given to the probability of completing restoration
such that the requirements of the Limiting Condition for Operation would be met
prior to the expiration of the ACTION requirement’s specified time interval that
would require exiting the Applicability.

Specification 3.0.4.b may be used with single, or multiple systems and components
unavailable. NUMARC 93-01 provides guidance relative to consideration of
simultaneous unavailability of multiple systems and components.

The results of the risk assessment shall be considered in determining the
acceptability of entering the OPERATIONAL CONDITION or other specified condition
in the Applicability, and any corresponding risk management actions. The
Specification 3.0.4.b risk assessments do not have to be documented.

The Technical Specifications allow continued operation with equipment unavailable
in OPERATIONAL CONDITION 1 for the duration of the specified time interval.
Since this is allowable, and since in general the risk impact in that particular
OPERATIONAL CONDITION bounds the risk of transitioning into and through the
applicable OPERATIONAL CONDITIONS or other specified conditions in the
Applicability of the Limiting Condition for Operation, the use of the
Specification 3.0.4.b allowance should be generally acceptable, as long as the
risk is assessed and managed as stated above. However, there is a small subset
of systems and components that have been determined to be more important to risk
and use of the Specification 3.0.4.b allowance is prohibited. The Limiting
Condition for Operations governing these system and components contain Notes
prohibiting the use of Specification 3.0.4.b by stating that

Specification 3.0.4.b is not applicable.

Specification 3.0.4.c allows entry into a OPERATIONAL CONDITION or other specified
condition in the Applicability with the Limiting Condition for Operation not met
based on a Note in the Specification which states Specification 3.0.4.c is
applicable. These specific allowances permit entry jnto OPERATIONAL CONDITIONS or
other specified conditions in the Applicability when the associated ACTION
requirements to be entered do not provide for continued operation for an unlimited
period of time and a risk assessment has not been performed. This allowance may
apply to all the ACTION reguirements or to a specific ACTION requirement of a
Specification. The risk assessments performed to justify the use of

Specification 3.0.4.b usually only consider systems and components. For this

LIMERICK -~ UNIT 1 B 3/4 0-3a Amendment No. 31, 162, 169,
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1 reason, Specification 3.0.4.¢ is typically appiied to Specifications which

describe values and parameters (e.g., Reactor Coolant Specific Activity), and may
be applied to other Specifications based on NRC plant-specific approval.

The provisions of this Specification should not be interpreted as endorsing the
failure to exercise the good practice of restoring systems or ¢omponents to
OPERABLE status before entering an associatéd OPERATIONAL CONDITION or other
specified condition -in the Applicability.

The provisions of Specification 3.0.4 shall not pravent changes in OPERATIONAL
CONDITIONS or other specified conditions in the Applicability that are required
to comply with ACTION requirements. In addition, the provisions of Specification
3.0.4 shall not prevent changes ih OPERATIONAL CONDITIONS or other specified

LIMERICK - UNIT 1 B 3/40-3al Amendment No. 3%, 162, 369,
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BASES

conditions in the Applicability that result from any unit shutdown. In this
context, a unit shutdown is defined as a change in OPERATIONAL CONDITION or other
specified condition in the Applicability associated with transitioning from
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4.

Upon entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability with the Limiting Condition for Operation not met, Specification
3.0.1 and Specification 3.0.2 require entry into the applicable Conditions and
ACTION requirements until the Condition is resolved, until the Limiting Condition
for Operation is met, or until the unit is not within the Applicability of the
Technical Specification.

Surveillances do not have to be performed on the associated inoperable equipment
(or on variables outside the specified limits), as permitted by Specification
4.0.1. Therefore, utilizing Specification 3.0.4 is not a violation of
Specification 4.0.1 or Specification 4.0.4 for any Surveillances that have not
been performed on inoperable equipment. However, SRS must be met to ensure
OPERABILITY prior to declaring the associated equipment OPERABLE (or variable
within 1imits) and restoring compliance with the affected Limiting Condition for
Operation.

Specification 3.0.5 establishes the allowance for restoring equipment to service
under administrative controls when it has been removed from service or declared
inoperable to comply with ACTIONs. The sole purpose of this Specification 1is to
provide an exception to Specifications 3.0.1 and 3.0.2 (e.g., to not comply with
the applicable ACTION(s)) to allow the performance of required testing to
demonstrate:

a. The OPERABILITY of the equipment being returned to service, or
b. ' The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to service
in conflict with the requirements of the ACTIONs is limited to the time necessary
to perform the required testing to demonstrate OPERABILITY. This Specification
does not provide time to perform any other preventive or corrective maintenance.
LCO 3.0.5 should not be used in Tieu of other practicable alternatives that comply
with Required Actions and that do not require changing the MODE or other specified
conditions in the Applicability in order to demonstrate equipment is OPERABLE.

LCO 3.0.5 is not intended to be used repeatedly.

An example of demonstrating equipment is OPERABLE with the Required Actions not
met is opening a manual valve that was closed to comply with Required Actions to
isolate a flowpath with excessive Reactor Coolant System (RCS) Pressure Isolation
valve (PIV) Tleakage in order to perform testing to demonstrate that RCS PIV
Teakage is now within Timit,

LIMERICK - UNIT 1 B 3/4 0-3b Amendment No. #t,162,169,
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Examples of demonstrating equipment OPERABILITY include instances in which it is
necessary to take an inoperable channel or trip system out of a tripped condition
that was directed by a Reguired Action, if there is no Required Action Note for
this purpose. An example of verifying OPERABILITY of equiptient removed from
service is taking a tripped channel out of the tripped condition to perrit the
Togic to function and indicate the appropriate response during performance of
required testing on the inoperable channel.

Examples of demonstrating the OPERABILITY of other equipment are taking an
inoperable channel or trip system out of the tripped condition 1) to prevent the
trip function from occurring during the performance of required testing on another
channel in the other trip system, or 2) te permit the logic to function and
indicate the appropriate response during the performance of required testing on
another channel in the same trip system.

The administrative controls in LCO 3.0.5 apply in all cases to systems or
components in Chapter 3 of the Technical Specifications, as long as the ‘testing
could not be conducted while complying with the Required Actions. This includes
the realignment or repositioning of redundant or alternate equipment or trains
previously manipulated to comply with ACTIONS, as well as equipment removed from
service or declared inoperable to comply with ACTIONS.

LIMERTICK = UNIT 1 B 3/4 0-3b1 Amendment No. 1*,162,3693,
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Specification 3.0.6 establishes an exception to Specifications 3.0.1 and 3.0.2 for
supported systems that have a support system Limiting Condition for Operation
specified in the Technical Specifications (TS). The exception to Specification
3.0.1 is provided because Specificaticon 3.0.1 would require that the ACTIONs of
the associated inoperable supported system Limiting Condition for Operation be
entered solely due to the inpoperability of the support system. This exception is
justified because the actions that are required to ensure the plant is maintained
in a safe condition are specified in the support system Limiting Condition for
Operation's ACTIONs. These ACTIONs may include entering the supported system's
ACTIONs or may specify other ACTIONs. The exception to Specification 3.0.2 is
provided because Specification 3.0.2 would consider not entering into the ACTIONs
for the supported system within the specified time intervals as a TS
noncompliance.

When a support system is inoperable and there is a Limiting Condition for
Operation specified for it in the TS, the supported system(s) are required to be
declared inoperable if determined to be inoperable as a result of the support
system inoperability. However, it is not necessary to enter into the supported
systems' ACTIONs unless directed to do so by the support system's ACTIONS. The
potential confusion and inconsistency of requirements related to the entry into
multiple support and supported systems' Limiting Condition for Operations' ACTIONs
are eliminated by providing all the actions that are necessary to ensure the plant
is maintained in a safe condition in the support system's ACTIONs.

However, there are instances where a support system's ACTION may either direct a
supported system to be declared inoperable or direct entry into ACTIONS for the
supported system. This may occur immediately or after some specified delay to
perform some other ACTION. Regardless of whether it is immediate or after some
delay, when a support system's ACTION directs a supported system to be declared
inoperable or directs entry into ACTIONs for a supported system, the applicable
ACTIONs shall be entered in accordance with Specification 3.0.1.

Specification 6.17, "Safety Function Determination Program (SFDP)," ensures loss
of safety function is detected and appropriate actions are taken. Upon entry into
Specification 3.0.6, an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial actions, or
compensatory actions may be identified as a result of the support system
inoperability and corresponding exception to entering supported system ACTIONs.
The SFDP implements the requirements of Specification 3.0.6.

The following examples use Figure B 3.0-1 to illustrate loss of safety function
conditions that may result when a TS support system is inoperable. In this
figure, the fifteen systems that comprise Train A are independent and redundant to
the fifteen systems that comprise Train B. To correctly use the figure to
i1llustrate the SFDP provisions for a cross train check, the figure establishes a
relationship between support and supported systems as follows: the figure shows
System 1 as a support system for System 2 and System 3; System 2 as a support
system for System 4 and System 5; and System 4 as a support system for System 8
and System 9. Specifically, a loss of safety function may exist when a support
system is inoperable and:

a. A system redundant to system(s) supported by the inoperable support
system is also inoperable (EXAMPLE B 3.0.6-1),
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b. A system redundant to system(s) 1n turn supported by the inoperable
supported system i$ also inoperabie (EXAMPLE B 3.0.6-2), or

c. A system redundant to support system(s) for the supported systems (a)
and (b) above 15 also inoperable (EXAMPLE B 3.0.6-3).

For the following examples, refer to Figure B 3.0-1.

EXAMPLE B 3.0.6-1

If System 2 of Train A is inoperable and System 5 of Train B is inoperable, a
Toss of safety function exists in Systems 5, 10, and 11.

EXAMPLE B.3.0.6-2

If System 2 of Train A is inoperable, and System 11 of Train B is inoperable,
a loss of safety function exists in System 11.

EXAMPLE B 3.0.6-3

If System 2 of Train A is inoperable, and System 1 of Train B is inoperable, a
loss of safety function exists in Systems 2, 4, 5, 8, 9, 10 and 11.

IRAINA IRAING
System 8 System 8
System 4 System 4
Systam 8 System g
System 2 System 2
System 10 Bystsm 10
Bystermn 3 System §
System 11 System 11
System 1 System 1
System 12 System 12
System & Bystem &
Systemn 13 Systern 13
System 3 Systeam 3
System 14 Systsm 14
System 7 System 7
System 15 Sysiam 15

Figure B 3.0-1
Configuration of Trains and Systems

If an evaluation determines that a loss of safety function exists, the appropriate
ACTIONs of the Limiting Condition for Operation in which the loss of safety
function exists are required to be entered. This loss of safety function does not
require the assumption of additional single failures or loss of offsite power,
Since operations are being restricted in accordance with the ACTIONS of the

support system, any resulting temporary loss of redundancy or single failure
protection is taken into account.
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When Toss of safety function is determined to exist, and tne SFDP requires entry
intQ the appropriate ACTIONs of the Limiting Condition for Operation in which the
loss of safety function exists, consideration must be given to the specific type
of function affected. Where a loss of function is solely due to a singie
Technical Specification support system te.g., loss of automatic start due to
inoperable instrumentation, or loss of pump suction source due to low tank level),
the appropriate Limiting Condition for Operation 1s the Limiting Condition for
Operation for the support system. The ACTIONs for a support system Limiting
Condition for Operation adequately address the inoperabilities of that system
without reliance on entering its supported system Limiting Condition for
Operation. When the loss of functicn is the result of muitiple support systems,
the appropriate Limiting Condition for Operation is the Limiting Condition for
Operation for the supported system.

Specification 3,0,7 - Not Used

Specification 3.0.8 establishes conditions under which systems are considered to
remain capable of performing their intended safety function when associated
snubbers are not capable of providing their associated support function(s).

This Specification states that the supported system is not considered to be
inoperable solely due to one or more snubbers not capable of performing their
associated support function(s). This 1s appropriate because a limitad length of
time is allowed for maintenance, testing, or repair of one or more snubbers not
capable of performing their associated support function(s) and appropriate
compensatory measures are specified in the snubber requirements, which are
located outside of the Technical Specifications (TS) under licensee control.

The snubber requirements do not meet the criteria in 10 CFR 50.36(c)(2)(1i1),
and, as such, are appropriate for control by the licensee.

If the allowed time expires and the snubber(s) are unable to perform their
asso¢iated support function(s), the affected supported system's Limiting
Condition for Operation must be declared not mét and the associated ACTION
requirements shall be met in accordance with-Specification 3.0.1.

Specification 3.0.8.a applies when one or more snubbers are not capable of
providing thelr associated support function(s) to a single train or subsystem
of a multiple train or subsystem supported system or to a single train or
subsystem supported system. Specification 3.0.8.a allows 72 hours to restore
the snubber(s) before declaring the supported system inoperable. The 72-hour
Completion Time is reasonable based on the low probability of a seismic event
concurrent with an event that would regquire operation of the supported system
occurring wnile the snubber(s) are not capable of performing their associated
support function and due to the availability of the redundant train of the
supported system.

Specification 3.0.8.b applies when one or more snubbers are not capable of
providing their associated support function{s) to more than one train or
subsystem of a multiple train or subsystem supported system. Specification
3.0.8.b allows 12 hours to restore the snubber(s) before dec¢laring the
supported system inoperable. The 12-hour Completion Time is reasonable based
on the low probability of a seismic event concurrent with an event that wouid
require operation of the supported system occurring while the snubber(s) are
not capable of performing their associated support function.
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The following configuration restrictions shall be applied to the use of
Specification 3.0.8:

(1) Specification 3.0.8.a can only be used if one of the following two
means of heat removal is available:

a. At least one high pressure makeup path {(e.g., using High Pressure
Coalant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC)
or its equivalent) and heat removal capability (e.g., suppression
pool cooling), including a minimum set of supporting equipment
required for success, not associatedwith the inoperable
snubber(s), or

b. At least one low pressuré makeup path (e.g., Low Pressure Coolant
Injection (LPCI) or Core Spray (CS)) and heat removal capability
(e.g., suppression pool cooling or shutdown cooling), including a
minimum set of supporting equipment required for success, not
associated with the inoperable snubber(s).

(2) Specification 3.0.8.b can only be used following verification that at
least one success path exists, using equipment not associated with the
inoperable snubber(s), to provide makeup and core cooling needed to
mitigate Loss of Offsite Power (LOOP) accident sequences (i.e.,
initiated by a seismically-induced LOOP event with concurrent loss of”
all safety system trains supported by the out-of-service snubbers).

Specification 3.0.8 only applies to the seismic function of snubbers; it
does not apply to the non-seismic funhctions of snubbers. Therefore, each use
of Specification 3.0.8 for seismic snubbers that also have non-seismic
functions requires confirmation that at least one train (or subsystem) of
systems supported by the inoperable snubbers would remain capable of
performing their required safety or support functions for postulated design
loads other than seismic loads. In addition, a record of the design function
of the inoperable snubber (i.e., seismic vs. non-seismic), implementation
and comptiance with the configuration restrictions defined above, and the
assaciated plant configuration shall be available on a recoverable basis for
NRC inspection.

Specification 3.0.8 requires that risk be assessed and managed. Industry and
NRC guidance on the implementation of 10 CFR 50.65(a){4) (i.e., the
Maintenance Rule) does not address seismic risk. However, use of
Specification 3.0.8 should be considered with respect to other plant
maintenance activities, and integrated into the existing Maintenance Rule
process to the extent possible so that maintenance on any unaffected train
or subsystem is properly controlled, and emergent issues are properly
addressed. The risk assessment need not be quantified, but may be a
qualitative awareness o0f the vulnerability of systems and components when
one or more snubbers are neot able to perform their associated support
function.

Specification 3,0.9 establishes conditions under which systems described 1n
the Technical Specifications are considered to remain OPERABLE when required
barriers are not capable of providing their related support function(s).

Barriers are doors, walls, floor plugs, curbs, hatches, installed structures
or components, or other devices, not explicitly described in Technical
Specifications, that support the performance of the safety function of systems
described 1n the Technical Specifications. This Limiting Condition for
Operation states that the supported system is not considered to be inoperable
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solely due to required barriers not capable of performing their related
support function(s) under the described conditions. Limiting Condition for
Operation 3.0.9 allows 30 days before declaring the supported system(s)
inoperable and the Limiting Conditions for Operation associated with the
su?ported system(s) not met. A maximum time is placed on each use of this
allowance to ensure that as reguired barriers are found or are otherwise made
unavailable, they are restored. However, the allowable duration may be less
than the specified maximum time based on the risk assessment.

If the allowed time expires and the barriers are unable to perform their
retated support function(s), the supported system's Limiting Conditiens for
Operation must be declared not met and the Conditions and Reguired Actions
entered in accordance with Limiting Condition for Operation 3.0.2.

This provision does not apply to barriers which support ventiiation systems or
to fire barriers. The Technical Specifications for ventilation systems provide
specific Conditions for inoperable barriers. Fire barriers are addressed by
other regulatory reguirements and associated plant programs. This provision
does not apply to barriers which are not required to support system
OPERABILITY (see NRC Regulatory Issue Summary 2001-09, "Control of Hazard
Barriers," dated April 2, 2001{.

The Erovisions of Limiting Condition for Operation 3.0.9 are justified because
of the low risk associated with required barriers not being capable of
performing their related support function. This provision is based on
cansideration of the following initiating event categories:

Loss of coolant accidents;
High energy line breaks;
Feedwater 1ine breaks;
Internal flooding;

External flooding;

Turbine missile ejection; and
Tornado or high wind.

The risk impact of the barriers which cannot perform their related support
function(s) must be addressed pursuant to the risk assessment and management
provision of the Maintenance Rule, 10 CFR 50.65 (a)(4), and the associated
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness

of Maintenance at Nuclear Power Plants.” Regulatory Guide 1.160 endorses the
guidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants.” This guidance provides

for the consideration of dynamic plant configuration issues, emergent
conditions, and other aspects pertinent to plant operation with the barriers
unable to perform their related support function(s). These considerations may
result in risk management and other compensatory actions being required during
the period)that barriers are unable to perform their related support
function(s).

Limiting Condition for Operation 3.0.9 may be applied to one or more trains or
subsystems of a system supported by barriers that cannot provide their related
support function(s), provided that risk is assessed and managed (including
consideration of the effects on Large Early Release and from external events).
I1f applied concurrently to more than one train or subsystem of a multiple
train or subsystem supported system, the barriers supporting each of these
trains or subsystems must provide their related support function(s) for
different categories of initiating events, For example, Limiting Condition
for Operation 3.0.9 may be appiied for up to 30 days for more than one train
of a multiple train supported system if the affected barrier for one train
protects against internal flooding and the affected barrier for the other
train protects against tornado missiles. In this example, the affected barrier
mayhbe the same physical barrier but serve different protection functions for
each train.
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The HPCI and RCIC systems are single train systems for injecting makeup water
intc the reactor during an accident or transient event. For the purposes of
Limiting Condition for Qperation 3.0.9, the HPCI system, the RCIC system, and
the ADS are considered independent subsystems of a single system and Limiting
Condition for Operation 3.0.9 can be used on these single train systems in a
manner similar to multiple train or subsystem systems.

If during the time that Limiting Condition for Operation 3.0.9 is being used,
the required OPERABLE train or subsystem becomes inoperable, it must be
restored to OPERABLE status within 24 hours. Otherwise, the train(s) or
subsystem(s) supported by barriers that cannot perform their rejated support
function(s) must be declared inoperable and the associated Limiting Conditions
for Operation declared not met. This 24 hour period provides time to respond
to emergent conditions that would otherwise 1ikely lead to entry into Limiting
Condition for Operation 3.0.3 and a rapid plant shutdown, which is not
Justified given the low probability of an initiating event which would regquire
the barrier(s) not capable of performing their related support function(s).
During this 24 hour period, the plant risk associated with the existing
conditions is assessed and managed in accordance with 10 CFR 50.65(a)(4).
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Specification 4,0,1 through 4,0,5 establish the general requirements applicable
to Surveillance Reguirements. SR 4.0.2 and SR 4.0.3 apply in Section 6,
Administrative Controls, only when invoked by a Section 6 Specification. These
requirements are based on the Surveillance Requirements stated in the Code of
Federal Regulations 10 CFR 50.36(c)(3):

"Surveillance requirements are requirements relating to test, calibration,
or inspection to ensure that the necessary quality of systems and components
is maintained, that facility operation will be within safety 1imits, and that
the 1imiting conditions of operation will De met."

specification 4.Q,1 establishes the requirement that SRs must be met during the
OPERATIONAL CONDITIONS or other specified conditions in the Applicability for which
the requirements of the Limiting Condition for Operation apply, unless otherwise
specified in the individual SRs. This Specification is to ensure that
Surveillance$ are performed to verify the OPERABILITY of systems and components,
and that variables are within specified limits. Failure to meet a Surveillance
within the specified Surveillance time interval and allowed extension, in
accordance with Specification 4.0.2, constitutes a failure to meet the Limiting
Condition for Operation.

Systems and components are assumed to be OPERABLE when the associated SRs have
been met. MNothing,in this Specification, however, is to be construed as implying
that systems or components are OPERABLE when:

a. The systems or components are known to be inoperable, although still
meeting the SRs; or

b. The requirements of the Surveillance(s) are known to be not met
between required Surveillance perfarmances.

Surveillances do not have to be performed when the unit is in an OPERATIONAL
CONDITION or other specified condition for which the requirements of the
associated timiting Condition for Operation are not applicable, unless otherwise
specified. The SRs associated with a Special Test Exception Limiting Condition
for Operation are only applicable when the Special Test Exception Limiting
Condition for Operation is used as an allowable exception to the requirements of a
Specification,

Unplanned events may satisfy the requirements (including applicabte acceptance
criteria) for a given SR. In this case, the unplanned event may be credited as
fulfilling the performance of the SR. This allowance includes those SRs whose
performance is normally precluded in a given QPERATIONAL CONDITION or other
specified condition.

Surveiliances, including Surveillances invoked by ACTION requirements, do not have
to be performed on inoperable equipment because the ACTIONS define the remedial
measures that apply. Surveillances have to be met and performed in accordance
with Specification 4.0.2, prior to returning equipment to OPERABLE status.
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Upon completion of maintenance, appropriate post maintenance testing is required
to declare equipment OPERABLE. This includes ensuring applicable Surveillances
are not failed and their most recent performance is in accordance with
Specification 4.0.2. Post maintenance testing may not be possible in the current
OPERATIONAL CONDITION or other specified conditions in the Applicability due to
the necessary unit parameters not having been established. In these situations,
the equipment may be considered OPERABLE provided testing has been satisfactorily
completed to the extent possible and the equipment is not otherwise believed to be
incapable of performing its function. This will allow operation to proceed to an
OPERATIONAL CONDITION or other specified condition where other necessary post
maintenance tests can be completed.

Some exampies of this process are:

a. Control Rod Drive maintenance during refueling that requires scram
testing at > 950 psi. However, if other appropriate testing is
satisfactorily completed and the scram time testing of Specification
4.1.3.2 is satisfied, the control rod can be considered OPERABLE.

This allows startup to proceed to reach 950 psi to perform other
necessary testing.

b. High pressure coolant injection (HPCI) maintenance during shutdown
that requires system functional tests at a specified pressure.
Provided other appropriate testing is satisfactorily complieted,
startup can proceed with HPCI considered OPERABLE. This allows
operation to reach the specified pressure to complete the necessary
post maintenance testing.
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Specification 4.0.2 establishes the Timit for which the specified time

interval for Surveillance Requirements may be extended. It permits an

allowabhle extension of the normal surveillance interval to facilitate surveil-
lance scheduling and consideration of plant operating conditions that may not

be suitable for conducting the surveillance; e.g., transient conditions or

other ongoing surveillance or maintenance activities. It also provides
flexibility to accommodate the length of a fuel cycle for surveillances that

are performed at each refueling outage and are specified with an 24-month
surveillance interval. It is not intended that this provision be used repeatedly
to extend the surveillance intervals beyond that specified for surveillances that
are not performed during refueling outages. Likewise, it is not the intent that
REFUELING INTERVAL surveillances be performed during power operation unless it is
consistent with safe plant operation. The Timitation of Specification 4.0.2 1is
based on engineering judgment and the recognition that the most probable result of
any particu%ar surveillance being performed is the verification of conformance
with the Surveillance Requirements. This provision is sufficient to ensure that
the reliability ensured through surveillance activities is not significantly
degraded beyond that obtained from the specified surveillance interval.

Specification 4.0,3 establishes the flexibility to defer declaring affected
equipment inoperable or an affected variable outside the specified 1imits when a
Surveillance has not been performed within the specified Surveillance time interval
and allowed extension. A delay period of up to 24 hours or up to the limit of the
specified Surveillance time interval, whichever is greater, applies from the point
in time that it is discovered that the Surveillance has not been performed in
accordance with Specification 4.0.2, and not at the time that the specified
Surveillance time interval and allowed extension was not met.

When a Section 6.8, ‘Procedures and Programs,” specification states that the
provisions of SR 4.0.3 are applicable, it permits the flexibility to defer declaring
the testing requirement not met in accordance with SR 4.0.3 when the testing has not
been completed within the testin% interval (including the allowance of SR 4.0.2 if
invoked by the Section 6.8 specification).

This delay period provides adequate time to perform Surveillances that have been
missed. This delay period permits the performance of a Surveillance before
complying with ACTION requirements or other remedial measures that might preclude
performance of the Surveillance.

The basis for this delay period includes consideration of unit conditions, adequate
planning, availability of personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the required Surveillance, and
the recognition that the most probable result of any particular Surveillance being
performed is the verification of conformance with the requirements. When a
Surveillance with a Surveillance time interval based not on time intervals, but
upon specified unit conditions, operating situations, or requirements of
regulations (e.g., prior to entering OPERATIONAL CONDITION 1 after each fuel
Toading, or in accordance with 10 CFR 50, Appendix J, as modified by approved
exemptions, etc¢.) i$ discovered to have not been performed when specified,
Specification 4.0.3 allows for the full delay period of up to the specified
Surveillance time interval to perform the Surveillance. However, since there is
not a time interval specified, the missed Surveillance should be performed at the
first reasonable opportunity.

Specification 4.0.3 provides a time limit for, and allowances for the performance of,
Surveillances that become applicable as a consequence of OPERATIONAL CONDITION changes
imposed by ACTION requirements.
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Specification 4.0.3 (Continued)

SR 4.0.3 is only applicable if there is a reasonable expectation the associated
equipment is OPERABLE or that variables are within 1imits, and it is expected that
the Surveillance will be met when performed. Many factors should be considered,
such as the period of time since the Surveillance was last performed, or whether
the Surveillance, or a portion thereof, has ever been performed, and any other
indications, tests, or activities that might support the expectation that the
Surveillance will be met when performed. An example of the use of SR 4.0.3 would
be a relay contact that was not tested as required in accordance with a particular
SR, but previous successful performances of the SR included the relay contact; the
adjacent, physically connected relay contacts were tested during the SR
performance; the subject relay contact has been tested by another SR; or historical
operation of the subject relay contact has been successful. It is not sufficient
to infer the behavior of the associated equipment from the performance of similar
equipment. The rigor of determining whether there is a reasonable expectation a
Surveillance will be met when performed should increase based on the length of time
since the last performance of the Surveillance. If the Surveillance has been
performed recently, a review of the Surveillance history and equipment performance
may be sufficient to support a reasonable eerctation that the Surveillance will be
met when performed. For Surveillances that have not been performed for a long
period or that have never been performed, a rigorous evaluation based on objective
evidence should provide a high degree of confidence that the eguipment is OPERABLE.
The evaluation should be documented in sufficient detail to allow a knowledgeable
individual to understand the basis for the determination.

Failure to comply with specified Surveillance time intervals and allowed extensions
for SRs is expected to be an infrequent occurrence. Use of the delay period
established by Specification 4.0.3 is a flexibility which is not intended to be
used repeatedly to extend Surveillance intervals.
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While up to 24 hours or the 1imit of the specified Surveillance time interval is
provided to perform the missed Surveillance, it 1s expected that the missed
Surveillance will be performed at the first reasonable opportunity. The determina-
tion of the first reasonabie opportunity should include consideration of the impact
on plant risk (from delaying the Surveillance as well as any plant configuration
changes required or shutting the plant down to perform the Surveillance) and impact
on any analysis assumptions, in addition to unit conditions, planning, availability
of personnel, and the time required to perform the Surveillance. This risk impact
should be managed through the program in place to implement 10 CFR 50.65(a){(4) and
its implementation guidance, NRC Regulatory Guide 1.182, ‘Assessing and Managing
Risk Before Maintenance Activities at Nuclear Power Plants.’ This Regulatory Guide
addresses consideration of temporary and aggregate risk impacts, determination of
risk management action thresholds, and risk management action up to and including
plant shutdown. The missed Surveitlance should be treated as an emergent condition
as discussed in the Regulatory Guide. The risk evaluation may use quantitative,
qualitative, or blended methods. The degree of depth and rigor of the evaluation
should be commensurate with the importance of the componenti. Missed Surveillances
for important components should be analyzed quantitatively. If the results of the
risk evaluation determine the risk increase is significant, this evaluation should
be used to determine the safest course of action. A1l missed Surveillances will be
placed in the Corrective Action Program.

If a Surveillance is not completed within the allowed delay period, then the
equipment is considered 1inoperable or the variable is considered outside the
specified 1imits and the ACTION requirements for the applicable Limiting Condition
for Operation begin immediately upon expiration of the delay period. If a
Surveiliance is failed within the delay period or the variable is outside the
specified 1imits, then the equipment is inoperable and the Completion Times of the
Required Actions for the applicable LCO Conditions begin immediately upon the
failure of the Surveillance.

Completion of the Surveillance within the delay period allowed by this
Specification, or within the allowed times specified in the ACTION requirements,
restores compliance with Specification 4.0.1.

Specification 4.0.4 establishes the requirement that all applicable SRs must be
met before entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability.

This Specification ensures that system and component OPERABILITY requirements and
variable 1imits are met before entry into OPERATIONAL CONDITIONS or other
specified conditions in the Applicability for which these systems and components
ensure safe operation of the unit. The provisions of this Spec¢ification should
not be interpreted as endorsing the failure to exercise the good practice of
restoring systems or components to OPERABLE status before entering an associated
QPERATIONAL CONDITION or other specified condition in the Applicability.

A provision is included to allow entry into an OPERATIONAL CONDITION or other
specified condition inm the Applicability when a Limiting Condition for Operation
is not met due to a Surveillance not being met in accordance with Specification
3.0.4.

However, in certain circumstances, failing to meet an SR will not resuit in
Specification 4.0.4 restricting an OPERATIONAL CONBITION change or other specified
condition change. When a system, subsystem, division, component, device, or
varfable is inoperable or outside its specified 1imits, the associated
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SR(s) are not required to be performed, per Specification 4.0.1, which states that
surveillances do not have to be performed on inoperable equipment. When equipment
is inoperable, Specification 4.0.4 does not apply to the associated SR(s) since
the requirement for the SR(s) to be performed is removed. Therefore, failing to
perform the Surveillance(s) within the specified Surveiilance time interval does
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS
or other specified conditions of the Applicability. However, since the Limiting
Condition for Operation is not met in this instance, Specification 3.0.4 will
govern any restrictions that may (or may not) apply to OPERATIONAL CONDITION or
other specified condition changes. Specification 4.0.4 does not restrict changing
OPERATIONAL CONDITIONS or other specified conditions of the Appiicability when a
Surveillance has not been performed within the specified Surveillance time
interval, provided the requirement to declare the Limiting Condition for Operation
not met has been delayed in accordance with Specification 4.0.3.

The grovisions of Specification 4.0.4 shall not prevent entry into OPERATIONAL
CONDITIONS or other specified conditions in the Applicability that are required to
comply with ACTION requirements. In addition, the provisions of Specification
4.0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other specified
conditions in the Appiicability that result from ary unit shutdown. In this
context, a unit shutdown is defined as a changs in OPERATIONAL CONDITION or other
specified. condition in the Applicability associated with transitioning from
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4.

Specification 4,0.5 establishes the requirement that inservice inspection of ASME

Code Class 1, 2 and 3 components and inservice testing of ASME Code Class 1, 2 and

3 pumps and valves shall be performed in accordance with a periodically updated
version of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda, and the
ASME Code for Operation and Maintenance of Nuclear Pawer Plants (ASME OM Code) and
applicable Addenda as required by 10 CFR 50.55a. The provisions of SR 4.0.2 and SR
4.0.3 do not apply to the INSERVICE TESTING PROGRAM unless there is a specific SR
referencing usage of the program,

Limerick Generating Station has received a Ticense amendment to implement 10 CFR
50.69, “Risk-Informed Categorization and Treatment of Structures, Systems and
Components for Nuclear Power Reactors,” and may voluntarily comply with the
requirements of 10 CFR 50.69 as an alternative to compliance with the following
requirements for structures, systems, and components (SSCs) that have a Risk-
Informed Safety Class (RISC) of RISC-3:

(1) The INSERVICE TESTING PROGRAM requirements of 10 CFR 50.55a(f), and

(2) The inservice inspection, and repafr and replacement (with the exception of
fracture toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR
50.55a(g).

Therefore, SSCs that have been categorized as RISC-3 in accordance with 10 CFR
50.69 may be ramoved from the INSERVICE TESTING [IST] PROGRAM and the Inservice
Inspection (ISI) Program in accordance with 10 CFR 50.69(b)(1)(v).

RISC-3 SSCs with technical specification surveillance requirements referencing
Technical Specification 4.0.5, which have been removed from the IST/ISI programs,
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2). The
SS€s must continue to meet the acceptance criteria specified in associated technical
specification surveillance requirements, as applicable; however, the surveillance
frequency is determined as part of the alternative treatment.
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3/4.1.1 SHUTDOWN MARGIN

A sufficfent SHUTDOWN MARGIN ensures that (1) the reactor can be made
subcritical from all operating conditions, (2) the reactivity transfents
associated 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 1ife 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% A k/k or R + 0.28% A k/k, as appropriate.

The 0.38% A k/k includes uncertainties and calculation biases. The value of R

in units of ¥ A k/k is the difference between the calculated value of minimum
shutdown margin during the operating cycle and the calculated shutdown margin

at the time of the shutdown margin test at the beginning of cycle. 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 1s 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 the first demonstration indicates that the required margin could
be reduced as a function of exposure. Observaition of subcriticality in this
condition 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.

3/4.1.2  REACTIVITY ANOMALIES

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful
check on actual conditions to the predicted conditions is necessary, and the
changes in reactivity can be inferred from these comparisons of core Kesrective
(Kese). Since the comparisons are easily done, frequent checks are not an
imposition on normal operations. A 1% change 1s larger than is expected for
normal operation so a change of this magnitude should be thoroughly evaluated.
A change as large as 1% would not exceed the design conditions of the reactor
and is on the safe side of the postulated transients.
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The specification of this section ensure that (1) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consistent with
those used in the accident analysis, and (3) the potential effects of the rod
drop accident are limited. The ACTION statements permit variations from the basic
requirements but at the same time impose more restrictive criteria for continued

-operation. A limitation on inoperable rods is set such that the resultant effect

on total rod worth and scram shape will be kept to a minimum. The requirements
for the various scram time measurements ensure that any indication of systematic
problems with rod drives will be investigated on a timely basis.

Damage within the control rod drive mechanism could be g generic problem,
therefore with a control rod immovable because of exceéssive friction or
mechanical interference, operation of the reactor is limited to a time period
which is reasonable to determine the cause of the inoperability and at the same
time prevent operation with a large number of inoperable control rods.

Control rods that are inoperable for other reasons are permitted to be
taken out of service provided that those in the nonfully-inserted position are
consistent with the SHUTDOWN MARGIN requirements.

The number of eontrol rods permitted to be inoperable could be more than
the eight allowed by the specification, but the occurrence of eight inoperable
rods could be indicative of a generic problem and the reactor must be shutdown
for investigation and resoiution of the problem.

The control rod system is designed to bring the reactor subcritical at a
rate fast enough to prevent the MCPR from becoming less than the fuel cladding
safety 1imit during the 1imiting power transient analyzed in Section 15.2 of the
FSAR. This analysis shows that the negative reactivity rates resulting from
the scram with the average response of all the drives as given in the specifi-
cations, provided the required protection and MCPR remains greater than the fuel
cladding safety limit. The occurrence of scram times longer then those specified
should be viewed as an indication of a systemic problem with the rod drives and
therefore the surveillance interval is reduced in order to prevent operation of
the reactor for long periods of time with a potentially serious problem.

Scram time testing at zero psig reactor coolant pressure is adequate to
ensure that the control rod will perform its intended scram function during startup
of the plant until scram time testing at 950 psig reactor coolant pressure is performed
prior to exceeding 40% rated core thermal power.

The scram discharge volume is required to be OPERABLE so that it will be
available when needed to accept discharge water from the control rods during a
reactor scram and will isolate the reactor coolant system from the containment

when required,

The OPERABILITY of all SDV vent and drain valves ensures that the SDV vent and
drain valves will close during a scram to contain reactor water discharged to the SDV
piping. The SDV has one common drain line and one common vent line. Since the vent and

_drain lines are provided with two valves in series, the single failure of one valve in

LIMERICK - UNIT 1 B 374 1-2 Amendment No. 38, 88, 168




REACTIVITY CONTROL SYSTEMS

BASES

CONTROL RODS  (Continued)

the open position will not impair the jsolation function of the system. Additionally,
the valves are required to open on scram reset to ensure that a path is available for
the SOV piping to drain freely at other times.

When one SDV vent or drain valve is inoperable in one or more lines, the valves
must be restored to OPERABLE status within 7 days. The allowable outage time is
reasonable, given the level of redundancy in theé lines and the low probability of a
scram occurring while the valve(s) are inoperable. The SDV is still isolabTe since
the redundant valve in the affected line is OPERABLE. During these periods, the
single failure criterion may not be preserved, and a higher risk exists to allow
reactor water out of the primary system during a scram.

1f both valves in a line are inoperable, the line must be isolated to contain
the reactor coolant during a scram. When a 1ine is isolated, the potential for an
jnadvertent scram due to high SDV level is increased. ACTION “g” is modified by a
note (“****") that allows periodic draining and venting of the SDV when a 1ine is
isolated. During these periods, the line may be unisolated under administrative
control. This allows any accumulated water in the line to be drained, to preclude a
reactor scram on SDV high level. This is acceptable since the administrative controls
ensure the valve can be closed quickly, by a dedicated operator, if a scram occurs
with the valve open. The 8 hour allowable outage time to isolate the line is based on
the low probability of a scram occurring while the line is not isolated and the
unlikelihood of significant CRD seal leakage.

Control rods with inoperable accumulators are declared inoperable and
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable
accumulators that would result in less reactivity insertion on a scram than
has been analyzed even though control rods with inoperable accumulators may
still be inserted with normal drive water pressure. The drive water pressure normal
operating range is specified in system operating procedures which provide ranges for
system alignment and control rod motion (exercising). Operability of the
accumulator ensures that there is a means available to insert the control rods
even under the most unfavorable depressurization of the reactor. A control rod is
considered trippable if it is capable of fully inserting as a result of a scram signal.

LIMERICK - UNIT 1 B 3/4 1-2a Amendment No, 30, 98, 168, 178
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EACTIVIT T M
BASES
iih} CONTRQL RQDS (Continued)

Control rod coupling integrity is required to ensure compliance 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 be performed prior to achieving criticality after
completing CORE ALTERATIONS that could have affected the control rod coupling
integrity. The subsequent check is performed as a backup to the initial demon-
stration.

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

The control rod housing support restricts the outward movement of a control
rod to less than 3 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 coolant system. The support is not required when there is no
pressure to act as a driving force to rapidly eject a drive housing.

The required surveillances are adequate to determine that the rods are
QOPERABLE and not so fregquent as to cause excessive wear on the system components.

3/4,1.4 CONTROL RQD PRQGRAM CONTROLS

‘;B) Control rod withdrawal and insertion sequences are astablished 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 fuel enthalpy greater than 280 cal/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 is greater
than 10% of RATED THERMAL POWER, there is no possible rod worth which, if
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 is less than or equal to 10% of RATED THERMAL POWER provides adequate
control.

The RWM provides 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 a topical report,
Reference 1, and two supplements, References 2 and 3. Additional pertinent
analysis is also contained in Amendment 17 to the Reference 4 topical report.

The RBM is designed to automatically prevent fuel damage in the event of
arroneous rod withdrawal from locations of high power density over the range of
power operation. Two channels are provided. Tripping one of the channels will
block erroneous rod withdrawal to prevent fuel damage. This system backs up the
written sequence used by the operator for withdrawal of control rods. RBM OPERA-
BILITY is required when the limitind condition described in Specification 3.1.4.3 exists.

LIMERICK - UNIT 1 B 3/4 1-3 Amendment No. 31, 66186



TIVI Y
BASES

3/4.1.5 STANDRY LIQUID CONTROL SYSTEM

The standby Tiquid contro] 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 concen-
tration of 660 ppm in the reactor core and other piping systems connected to
the reactor vessel. To allow for potential leakage and fmproper mixing, this
concentration is increased by 25%. The required concentration {s achieved by
having available a minimum quantity of 3,160 gallons of sodium pentaborate
solution containng & minfmum of 3,754 1bs of sodium pentaborate having tha
requisite Boron-10 atom % enrichment of 29% as determined from Reference 5.
This quantity of solution 1s a net amount which is above the pump suction
shutoff level setpoint thus allowing for the portion which cannot be injected.

The above quantities calculated at 29% Boron-10 enrichment have been
demonstrated by analysis to provide a Boron-10 weight equivalent of 185 1bs in
the sodium pentaborate solution. Maintaining this Boron-10 weight in the net
tank contents ensures a sufficient quantity of boron to bring the reactor to a
cold, Xenon-free shutdown.

The pumping rate of 37.0 gpm provides a negative reactivity insert¢ion rate
over the permissible salution volume range, which adequately compensates for the
positive reactivity effects due to elimination of steam voids, increased water
density from hot to coeld, reduced doppier effect in uranium, reduced neutron
leakage from poiling to cold, decreased control rod worth as the moderator cools,

and xenon decay. The temperature requirement ensures that the sodium pentaborate
always remains in solution.

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

The SLCS system consists of three separate and independent pumps and
explosive valves. Two of the separate and independent pumps and explosive
valves are required to meet the minimum requirements of this technical
specification and, where applicable, satisfy the single failure criterion. To
ensure that SLCS pump discharge pressure does not exceed the SLCS relief valve
setpoint during operation following an anticipated transient without scram (ATWS)
event, no more than two pumps shall be aligned for automatic operation 1in
OPERATIONAL-CONDITIONS 1, 2, and 3. This maintains the equivalent control c¢apacity
to satisfy 10 CFR 50.62 (Requirements for reduction of risk from anticipated
transients without scram (ATWS). With three pumps aligned for automatic operation,
the system 1s inoperable and ACTION statement (b) applies.

The SLCS must have an equivalent control capacity of 86 gpm of 13%
weight sodfum pentaborate in order to satisfy 10 CFR 50.62. As part of the
ARTS/MELLL program the ATWS analysis was updated to reflect the new rod
line. As a result of this it was determined that the Boron 10 enrichment
was required to be increased to 29% to prevent exceeding a suppression pool
temperature of 190°F. This equivalency requirement is fulfilled by having a
systém which satisfies the equation given in 4.1.5.b.2.

The upper 1imit concentration of 13.8% has been eéstablished as a
reasonable 1imit to prevent precipitation of sodium pentaborate in the event
of a loss of tank heating, which allow the solution to cool. A SLCS Pump flowrate
of 37.0 gpm (minimum) and a Sodium Pentaborate Solution concentration of 9% by
waight (minimum) w11l require a Boron-10 enrichment of 49 atom % to be added to
the tank. The decreased pump flowrate and increased solution enrichment are
acceptable because the resuits of the ATWS Rule Equation will remain > 1.0.

LIMERICK - UNIT 1 B 3/4 1-4 Amendment No. 22,666,185,
Associated with Amendment 201, 232




REACTIVITY CONTROL SYSTEMS
BASES

STANDRY LIQUID CONTROL SYSTEM  (Continued)

Surveillance requirements are established on a frequency that assures a
high reliability of the system. Once the solution is established, boron con-
centration will not vary unless more boron or water is added, thus a check on
the temperature and volume assures that the solution is available for use.

Replacement of the explosive charges in the valves will assure that these
valves will not fail because of deterioration of the charges.

The Standby Liquid Control System also has a post-DBA LOCA safety function
to buffer Suppression Pool pH in order to maintain bulk pH above 7.0. The
buffering of Suppression Pool pH is necessary to prevent fodine re-evolution to
satisfy the methodology for Alternative Source Term. Manual initiation {s used,
and the minimum amount of total boron required for Suppression Pool pH buffering
is 256 1bs. Given that at Teast 185 1bs of Boron-10 is maintained in the tank,
the total boron in the tank will be greater than 256 1bs for the range of
enrichments from 29% to 62%.

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because
a single pump can satisfy both the reactor control function and the post-DBA LOCA
function to control Suppression Pool pH since boron injection is not required
until 13 hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS
1, 2 and 3 to address the post-LOCA safety function of the SLC system.

1. €. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis
for Large BWR's," G. E. Topical Report NED0-10527, March 1972.

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NEDQO-10527, July
1972.

3. J. M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, "Exposed Cores,"

Supplement 2 to NEDC-10527, January 1973.

4, Amendment 17 to General Electric Licensing Topical Report NEDE-24011-P-A,
"General Electric Standard Application for Reactor Fuel."

5. "Maximum Extended Load Line Limit and ARTS Improvement Program Analyses for
Limerick Generating Station Units 1 and 2," NEDC-32193P, Revision 2, October
1993.
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3/4.2 POWER DISTRIBUTION LIMITS
BASES.

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

This specification assures that the peak cladding temperature (PCT)
following the postulated design basis Loss-of-Coolant Accident (LOCA) will not
exceed the 1imits specified in 10 CFR 50.46 and that the fuel design analysis
1imits specified in NEDE-24011-P-A (Reference 2) will not be exceeded.

Mechanical Design Analysis: NRC approved methods (specified in Refer-
ence 2) are used to demonstrate that all fuel rods in a lattice operating at
the bounding power history, meet the fuel design limits specified in Reference 2.
No single fuel rod follows, or is capable of following, this bounding power
history. This bounding power history is usec as the basis for the fuel design
analysis MAPLHGR limit.

LOCA Analysis: A LOCA analysis is performed in accordance with 10 CFR 50
Appendix K to demonstrate that the permissible planar power (MAPLHGR) limits
comply with the ECCS 1imits specified in 10 CFR 50.46. The analysis is performed
for the most 1imiting break size, break location, and single failure combination
for the plant, using the evaluation model described in Reference 9.

The MAPLHGR 1imit as showm in the CORE OPERATING LIMITS REPORT is the most
limiting composite of the fuel mechanical design anaylsis MAPLHGR and the ECCS
MAPLHGR 1imit.

Only the most 1imiting MAPLHGR values are shown in the CORE OPERATING
LIMITS REPORT for multiple lattice fuel. Compliance with the specific lattice
MAPLHGR operating 1imits, which are available in Reference 3, is ensured by use
of the process computer.

As a result of no longer utilizing an APRM trip setdown requirement, additional
constraints are placed on the MAPLHGR 1imits to assure adherence to the fuel-mechanical
design bases. These constraints are introduced through the MAPFAC(P) and MAPFAC(F)

factors as defined in the COLR.

LIMERICK - UNIT 1 B 3/4 2-1
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIQ

The required operating 1imit MCPRs at steady-state oeperating conditions
as specified in Specification 3.2.3 are derived from the established fuel
cladding integrity MCPR(99.9%), 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 1imit, it
is required that less thah 0.1% of fuel rods in the core are susceptibie to
transition boiling or that the resulting MCPR does not decrease below the
operating 1imit MCPR at any time during the transient assuming instrument trip
setting gjven in Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operational transient, the most 1imiting tran-
sients have been analyzed to determine which result in the largest reduction
in CRITICAL POWER RATIO (CPR}. The type of transients evaluated were Joss of
flow, increase 1in pressure and power, positive reactivity insertion, and
coolant temperature decrease.

The evaluation of a given transient begins with the system initial para-
meters shown 1n FSAR Table 15.0-2 that are input to a BWR system dynamic behavior
transient computer program. The codes used to evaluate transients are discussed
in Reference 2.

MCPR(99.9%) is determined to ensure more than 89.9% of the fuel rods in the
core are not susceptible to boiling transition using a statistical model that
combines all the uncertainties in operating parameters and the procedures used to
¢calculate critical power. The probability of the occurrence of boi1ling transition
is determined using the approved Critical Power correlations. Details of the
MCPR(99.9%) calculation are given in Reference 2. Reference 2 also includes a
tabulation of the uncertainties and the nominal values MCPR99.9% statistical
analysis.

The MCPR operating limits are derived from the MCPR(99.9%) value and the
transient analysis and are dependent on the operating core flow and power state
(MCPR(F), and MCPR(P), respectively) to ensure adherence to fuel design limits
during the worst transient that occurs with moderate frequency (Ref. 6). Flow
dependent MCPR Timits (MCPR(F)) are determined by steady state thermal hydraulic
methods with key physics response inputs benchmarked using the three dimensional
BWR simulator code (Ref. 7) to analyze slow flow runout transients.

Power dependent MCPR 1imits (MCPR(P)) are determined by approved transient
analysis (Reference 2). Due to the sensitivity of the transient response to
initial core flow Tevels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams are bypassed, high and
Tow flow MCPR(P), aperating 1imits are provided for operating between 25% RTP and
30% RTP.

The MCPR operating limits specified in the COLR (MCPR(99.9%) value,
MCPR(F), and MCPR(P) values) are the result of the Design Basis Accident (DBA) and
transient analysis. The operating 1imit MCPR is determined by the larger of the
MCPR(F), and MCPR(P) 1imits, which are based on the MCPR(99.9%) Timit specified in
the COLR.

LIMERICK - UNIT 1 B 374 2-4 Amendment No. #, 19, 30, 37, 66
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POWER DISTRIBUTION LIMITS
BASES
MINIMUM CRITICAL POWER RATIO  (Continued)

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER,
the reactor will be operating at minimum recirculation pump speed and the
moderator void <ontent will be very small. For all designated control reod
patterns which may be employed at this point, operating plant experience indi-
cates 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 future MCPR evaluation
below this power level will be shown to be unnecessary. The daily requirement
for calculating MCPR when THERMAL POWER is greater than or equal to 25% of
RATED THERMAL POWER is sufficient since power distribution shifts are very slow
when there have not been significant power or control rod changes. The require-
ment 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.

3/4.2.4 LINEAR HEAT GENERATION RATE

This specification assures that the Linear Heat Generation Rate (LHGR) in
any rod is less than the design linear heat generation even if fuel pellet
densification is postulated.

Reference
1. Deleted. ]
2. »General Electric Standard Application for Reactor Fuel,”

NEDE-24011-P-A (latest approved revision).

3. "Basis of MAPLHGR Technical Specifications for Limerick Unit 1,"
NEDO-31401, February 1987 (as amended).

4. Deleted

5. Increased Core Flow and Partial Feedwater Heating Analysis for
Limerick Generating Station Unit 1 Cycle 1, NEDC-31323, October 1986
including Errata and Addenda Sheet No. 1 dated November 6, 1986.

6. NEDC-32193P, "Maximum Extended Load Line Limit and ARTS Improvement ;
Program Analyses for Limerick Generating Station Units 1 and 2," Revision| |
2, October 1993.

7. NED0-30130-A, "Steady State Nuclear Methods," May 1985.

8. NEDO-24154, "Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactors, “October 1978.

9. NEDC-32170P, "Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA
Loss-of-Coolant Accident Analysis,® June 1993,

Amendment No. 7. 79, 37, 66
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3/4,3 INSTRUMENTATION
BASES,

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

The reactor protection system automatically initiatées a reactor scram to:

a. Preserve the integrity of the fuel cladding.
b. Preserve the integrity of the reactor coolant system.
c. Minimize the energy which must be adsorbed following a

loss-of-coolant accident, and
d. Prevent inadvertent criticality.

This specification provides the 1imiting conditions for operation
necessary to preserve the ability of the system to perform its i1ntended
function even during periods when instrument channels may be out of service
because of maintenance. When necessary, one channel may be made inoperable
for brief intervals to conduct required surveiilance.

The reactor protection system is made up of two independent trip systems.
There are usually four channels to monitor each parameter with two channels in each
trip system. The outEuts of the channels in a trip system are combined in a logic
so that either channel will trip that trip system. The tripping of both trip
systems will produce a reactor scram. The APRM system is divided into four APRM
channels and four 2-0ut-0f-4 Voter channels. Each APRM channel provides inputs to
each of the four voter channels. The four voter channels are divided into two
groups of two each, with each group of two providing inputs to one RPS trip system.
The system {s designed to allow one APRM channel, but n¢ voter channels, to be
bypassed.

The system meets the intent of IEEE-279 for nuclear power plant protection
systems. Surveillance intervals are determined in accordance with the Surveillance
Frequency Control Program and maintenance outage times have been determined 1n
accordance with NEDC-30851P-A, "Technical Specification Improvement Analyses for BWR
Reactor Protection System” and NEDC-32410P-A, “Nuclear Measurement Analysis and
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III Stability
Trip Function.” The bases for the trip settings of the RPS are discussed in the
bases for Specification 2.2.1.

A successful test of the required contact(s) of a channel relay may be
performed by the verificatign of the change of state of a single contact of the
retay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. This
is acceptable because all of the other required contacts of the relay are verified
by other Technical Specification and non-Technical Specifications tests as
determined by the Surveillance Frequency Control Program.

The APRM Functions {nclude five Functions accomplished by the four APRM
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accomplished by the four
Z-0ut-0f-4 Voter channels (Function 2.e). Two of the five Functions accomplished
by the APRM channels are based on neutron flux only (Functions 2.a and 2.c), one
Function is based on neutrgn flux and recirculation drive flow (Function 2.b) and
one is based on equipment status (Function 2.d). The fifth Function accomplished
by the APRM channels is the Oscillation Power Range Monitor (OPRM) Upscale trip
Function 2.f, which i1s based on detecting oscillatory characteristics in the
neutron flux. The OPRM Upscale Function is also deEendent on average neutron flux
(Simulated Thermal Power) and recirculation drive flow, which are used to
automaticalTly énable the output trip.

The Two-0ut-0f-Four Logic Module includes 2-0ut-0f-4 Voter hardware and the

APRM Interface hardware. The 2-0ut-0f-4 Voter Function 2.e votes APRM Functions 2.a,

2.b, 2.c, and 2.d independently of Function 2.f. This voting is accomplished by the
2-0ut-0f-4 Voter hardware in the Two-Out-Of-Four Logic Module. The voter includes
separate outputs to RPS for the two Independently voted sets of Functions, each of

which is redundant (four total outputs). The analysis in Reference 2 took credit for
this redundancy in the justification of the 12-hour allowed out-of-service time for

LIMERICK - UNIT 1 B 374 3-1 Amendment No. 53, 89, 132, 4L, 1A,
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3/4.3 INSTRUMENTATION
BASES

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATIQN (cdntinued)

Action b, 30 the voter Function 2.e must be declared inoperaple 1 ahy of its
functionality is inoperable. The voter Function 2.e does rot need to be declared
inoperable due ta any fafilure affecting only the APRM Interface harfdware portion of
the Two-0ut-0Qf-Four Logic Module.

Three of the four APRM channels and all four of the voter channels are
raquired to Be OPERABLE to ensuré that no single failure will preclude a scram on a
valid §%gnal. To provide adequate coverage of the entire core, consistent with the
design bases far thé APRM Functions Z.a, 2.b, and 2.¢, at Teast 20 LPRM inputs, with
at Teast thrae LPRM inguts from gach of the four axial levels at which the LPRMs are
located, musi be operable for each APRM charnel. In addition, no more than S LPRMs
may beé bypassed bgtwaeeh ARRM calibrations (weék]y qain adjustments). For tha OPRM
Upscale Function 2.f, LPRMs are assigned to “cells” of 3 or 4 detectors. A minimum
of 23 ¢teils (Reference 9), each with & minimum of 2 OPERABLE LPRMs, must be OPERABLE
for each APRM channel for the ORRM Upscale Function 2.f to he OPERABLE in that
channel. LPRM gain settings are determined from the iocal flux profiles measured by
the TIP system. This establishes the relative local flux profile for appropriate
representative input to the APRM System. The 2000 EFPH frequency is based on
operating experience with LPRM sensgitivity changes.

References 4, 5 and 6 describe three algorithms for detecting thermal-
h{drau11c instability related neutron flux escillations: the periad based detection
algorithm, the amplitude based aW?orithm, and theé growth rate al%or1thm, A1l threé
are implemented in the OPRM Upscale Function, but the safety analysis takes credit
only for the period based detection algorithm. The remaining aigarithms provide
defensa in depth and additional protection against unanticipated oscilldtiens. OPRM
Uﬁsca1a Function OPERABILITY far Technical Specificatfon purfposes is based only on
the periad based detection algorithm.

An OPRM Upscale trip is issued from an APRM channel when the period based
detection algorithm th that channel detects osciliatory changes in the neutrgn flux,
1ndicated by the combinett signals of the LPRM detectors in any cell, with period
confirmations and relative cell amplitude exceeding specified setpoints. 0Ong or mpré
cells in a channel exceeding the trip conditions will result in a channel trip. An
OPRM Upscale trip i1s also issued from the channel if either the growth rate or
amplitude based algorithms detect growing oscillatory changes in the neutron flux for
one or more cells 1n that channel. . :

The OPRM Upscale Function is required to be OPERABLE when the plant 1s at
> 25% RATED THERMAL POWER. The 25% RATED THERMAL POWER Tevel is selected to provide
margin in the unltkely event that a reactor power ingrease transient occurring while
the plant is operating below 29.5% RATED THERMAL POWER causes a power increase to of
beyond the 29.@% RATED THERMAL POWER OPRM Upscale trip aute-enable point without
operator attion. This OPERABILITY requirement assures that the OPRM Upscale trip
automatic-enable function will be OPERABLE when réquired,

Actions a, b and ¢ défine the Action(s) required when RPS chanrieis are
discovered to be inoperable. For those Actions, separate entry condition is allowed
far each inoperable RPS channel. Separate emrtry means that the allowable time
clock{s) for Actions a, b or c start upen discovery of 1n0Eerabi]1ty for that
specffic channel. Restoration of an inoperable RPS channel satisfies only the
action statemerts for that particuiar channet. Aetion statement(s) for remaining
irioperable chanmel{s) must be met according to their original entry time.

A Note has been provided to medify the Actipns when Functional Umit 2.b and
2.6 channgls are inoperable due to faflure of SR 4.3.1.1 and gain adjustments are
necessary. The Note allows entry into assagciated Actions to he de]a{ed fer up to
2 hours 1f the APRM 1s indicating a Tower power value thap the calculated power
(1.8., the gain adjustment facter (GAF) i3 high (non-conservative)). The BAF for
any cliammel is defined as the ﬁower value determined By the heat balance divided
by the APRM reading for that channel. Upon completion of the gain adjustment, or
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3/4.3 INSTRUMENTATION

BASES

3/4.3.1 REACTQR PRQTECTION SYSTEM INSTRUMENTATION (continued)

expiration of the allowed time, the channel must be returned to OPERABLE status
or the applicable Actions taken. This Note is based on the time required to
perform gain adjustments on multiple channels.

Because of the diversity of sensors available to provide trip signals and the
redundancy of the RPS design, an atlowable out of service time of 12 hours has been
shown to be acceptable (NEDC-30851P-A and NEDC-32410P-A) to permit restoration of any
inoperable channel to OPERABLE status. However, this out of service time is only
acceptable provided that the associated Function’s (identified as a “Functional Unit”
in Table 3.3.1-1) Inoperable channel is in one trip system and the Function still
maintains RPS trip capability. Alternatively, an allowable out-of-service time can be
determined in accordance with the Risk Informed Completion Time Program.

The requirements of Action a are intended to eénsure that appropriate actions
are taken if muitiple, inoperable, untripped channeis within the same trip system for
the same Function result in the Function not maintaining RPS trip capability. A
Function is considered to be maintaining RPS trip capabiiity when sufficlent channels
are QPERABLE or in trip (or the associated trip system is in trip), such that both
trip systems will generate a trip signal from the given Function on & valid signal.
For the typical Function with one-out-of-two taken twice logic, including the IRM
Functions and APRM Function 2.e (trip capability associated with APRM Functions 2.a,
2.b, 2.c, 2.d, and 2,f are discussed below), this would require both trip systems to
have one channel OPERABLE or in trip (or the associated trip system in trip).

For Function 5 (Main Steam Isolation Valve--Closure), this would require both
trip systems to have each channel associated with the MSIVs in three main steam Tines
(not necessarily the same main steam 1ines for both trip systems) OPERABLE or in trip
(or the associated trip system in trip).

For Function 9 (Turbine Stop Valve-Closure), this would require both trip
systems to have three channels, each OPERABLE or in trip (or the associated trip
system in trip).

The completion time to satisfy the requirements of Action a is intended to
allow the operator time to evaluate and repair any discovered inoperabilities. The 1
hour Completion Time is acceptable because it minimizes risk while allowing time for
restoration or tripping of channels. Alternatively, the completion time can be
determined in accordance with the Risk Informed Completion Time Program.

With trip capability maintained, i.e., Action a satisfied, Actions b and c as
applicable must still be satisfied. If the inoperable channel cannot be restored to
OPERABLE status within the allowable out of service time, Action b requires that the
channel or the associated trip system must be placed in the tripped condition.
Placing the inoperable channel in trip (or the assoclated trip system in trip) would
conservatively compensate for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.

As noted, placing the trip system in trip 1s not applicable to satisfy Action
b for APRM functions 2.a, 2.b, 2.c, 2.d, or 2.f. [Inoperability of one required APRM
channel affects both trip systems. For that condition, the Action b requirements can
only be satisfied by placing the inoperable APRM channel in trip. Restoring
OPERABILITY or placing the inoperable APRM channel in trip are the only actions that
will restore capability to accommodate a single APRM channel failure. Inoperability
of more than one required APRM channel of the same trip function results in loss of
trip capability and the requirement to satisfy Action a.

L IMERICK - UNIT 1 B 3/4 3-1b Amendment No. 14334,
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l 3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) (ﬂ

The requirements of Actfon c must be satisfied when, for any one or more
Functions, at least one required channel is inoperable in each trip system. In this
condition, provided at least one channel per trip system is OPERABLE, normally the
RPS still mairitains trip capability for that Function, but cannot accommodate a
: single failure in either trip system (see additional bases discussion above related

to lToss of trip capability and the requirements of Action a, and special cases for
Functions 2.a, 2.b, 2.c, 2.d, 2.f, 5 and 9).

The requirements of Action c 1imit the time the RPS scram logic, for any
Function, would not accommodate single failure in both tip systems (e.g., one-out-
of-one and one-out-of-one arrangement for a typical four chanpel Function). The
reduced reliability of this logic arrangement was not evaluated in NEDC-30851P-A for
the 12 hour Completion Time. Within the 6 hour allowance, the associated Function

must have all required channels OPERABLE or in trip (or any combination) in one trip
; system.

! Completing the actions reduired by Action c restores RPS to a reliability

i Tevel equivalent to that evaluated in NEDC-30851P-A, which justified a 12 hour
allowable out of service time as allowed by Action b. To satisfy the requirements of

Ct Action c, the trip system in the more degraded state should be placed in trip or,

, alternatively, all the inoperable channels in that trip system should be placed in
trip (e.g., a trip system with two inoperable channels could be in a more degraded
state than a trip system with four inoperable channels if the two inoperable channels
are in the same Function while the four inoperable channels are all in different
Functions). The decision of which trip system is in the more degraded state should
be based on prudent judgment and take into account current plant conditions (i.e., (/
what OPERATIONAL CONDITION the plant is in). If this action would result in a scram ’

or RPT, 1t 1s permissible to place the other trip system or its inoperableé channels
in trip.

The 6 hour allowable out of service time 1s judged acceptable based on the
remaining capability to trip, the diversity of the sensors available to provide the
trip signals, the low probability of extensive numbers of inoperabilities affecting

all diverse Functions, and the Tow probability of an event requiring the initiation
of a scram.

As noted, Action c is not applicable for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f.
Inoperability of an APRM chamnel affects both trip systems and is not associated with
a specifie trip system as are the APRM 2-Out-0f-4 voter and other non-APRM channels
for which Action c applies. For an inoperable ARRM channel, the requirements of
Action b can only be satisfied by tripping the inoperable APRM channel. Restoring
OPERABILITY or placing the inoperable APRM channel in trip are the only actions that
will restore capability to accommodate a single APRM channel failure.

If 1t is not desired to place the channel (or trip system) in trip to satisfy
the requirements of Action a, Action b or Action ¢ (e.g., as in the case where
placing the inoperable channel in trip would result in a full scram), Action d
requires that the Action defined by Table 3.3.1-1 for the applicable Function be

, initiated 1mmedfately upon expiration of the allowable out of service time.

Table 3.3.1-1, Function 2.f, references Action 10, which defines the action
required i1f OPRM Upscale trip capability is not maintained. Action 10b is required
5 to address identified equipment faflures. Action 10a is to address common mode ‘
: vendor/industry identified issues that render all four OPRM channels inoperable at (\;/'
; ence. For this condition, References 2 and 3 justified use of aiternate methods to
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3/4.3 INSTRUMENTATION
BASES

3/4.3.1 RFACTOR PROTECTION SYSTEM INSTRUMENTATION (continued)

detect and suppress oscillations for a limited period of time, up to 120 days. The
alternate methods are procedurally established consistent with the guidelines
fdentified in Reference 7 requiring manual operator action to scram the plant if
certain predefined events occur. The 12-hour allowed completion time to implement
the alternate methods is based on engineering judgment to allow orderly transition
to the alternate methods while 1imiting the period of time during which no automatic
or alternate detect and suppress trip capability is formally in place. The 120-day
period during which use of alternate methods is allowed is intended to be an outside
1imit to allow for the case where design changes or extensive analysis might be
required to understand or correct some unanticipated characteristic of the
instability detection algorithms or equipment. The evaluation of the use of
alternate methods conciuded, based on engineering judgment, that the 1ikelihood
of an instability event that could not be adequately handled by the alternate
methods during the 120-day period was negligibly small. Plant startup may
continue while operating within the allowed completion time of Action 10a. The
primary purpose of this is to allow an orderly completion, without undue impact
on plant operation, of design and verification activities in the event of a
required design change to the OPRM Upscale function. This exceptian is not

intended as an alternative to restoring inoperabie equipment to OPERABLE status
in a timely manner.

Action 10a is not intended and was not evaluated as a routine alternative
to returning failed or inoperable equipment to OPERABLE status. Correction of
routine equipment failure or inoperability is expected to be accomplished within
the completion times allowed for LCO 3.3.1 Action a or Action b, as applicable.
Action 10b applies when routine equipment OPERABILITY cannot be restored within
the allowed completion times of LCO 3.3.1 Actions a or b, or if a common mode
OPRM deficiency cannot be corrected and OPERABILITY of the OPRM Upscale Function
restored within the 120-day allowed completion time of Action 10a.

The OPRM Upscale trip output shall be automatically enabled (not-bypassed)
when APRM Simulated Thermal Power is 2 29.5% and recirculation drive flow is < 60%
as indicated by APRM measured recirculation drive flow. NOTE: 60% recirculation
drive flow is the recirculation drive flow that corresponds to 60% of rated core
flow. This is the operating region where actual thermal-hydraulic instabitity
and related neutron flux oscillations may occur. As noted in Table 4.3.1.1-1,
Note ¢, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includes
confirming that the auto-enable (not-bypassed) setpoints are correct. Other
surveillances ensure that the APRM Simulated Thermal Power properly correlates
with THERMAL POWER (Table 4.3.1.1-1, Note d) and that recirculation drive flow
properly correlates with core flow (Table 4.3.1.1-1, Note g).

If any OPRM Upscale trip auto-enable setpoint is exceeded and the QPRM
Upscale trip is not enabled, 1.e., the OPRM Upscale trip is bypassed when APRM
Simulated Thermal Power 1s 2 29.5% and recircuTation drive flow is < 60%, then
the affected channel is considered inoperable for the OPRM Upscale Function.
Alternatively, the OPRM Upscale trip auto-enable setpoint(s) may be adjusted to
place the channel in the enabled condition (not-bypassed). If the OPRM Upscale

trip is placed in the enabled condition, the surveillance requirement is met and
the channel is considered OPERABLE.
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3/4.3.1 REACTOR.PROTECTION SYSTEM INSTRUMENTATION (continued)

As noted in Table 4.3.1.1-1, Note g, CHANNEL CALIBRATION for the APRM
Simulated Thermal Power - Upscale Function 2.b and the OPRM Upscale Function 2.f,
includes the recirculation drive flow input function. The APRM Simulated Thermal
Power - Upscale Function and the OPRM Upscale Function both require a valid drive
flow signal. The APRM Simulated Thermal Power - Upscale Function uses drive flow
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to
automatically enable or bypass the OPRM Upscale trip output to RPS. A CHANNEL
CALIBRATION of the APRM recircuiation drive flow input function requires both
calibrating the drive flow transmitters and establishing a valid drive flow /
core flow relationship. The drive flow / core flow relationship is established
once per refuel cycle, while operating within 10% of rated core flow and within
10% of RATED THERMAL POWER. Plant operational experience has shown that this
flow correlation methodology is consistent with the guidance and intent in
Reference 8. Changes throughout the cycie in the drive flow / core flow
relationship due to the changing thermal hydraulic operating conditions of the
core are accounted for in the margins included in the bases or analyses used to
establish the setpoints for the APRM Simulated Thermal Power - Upscale Function
and the OPRM Upscale Function.

For the Simulated Thermal Power - Upscale Function (Function 2.b), the CHANNEL
CALIBRATION surveillance requirement is modified by two Notes. The first Note requires
evaluation of channel performance for the condition where the as-found setting for the
channel setpoint is outside fts as-found tolerance but conservative with respect to the
Allowable Value. Evaluation of channel performance will verify that the channel will
continue to behave in accordance with safety analysis assumptions and the channel
performance assumptions in the setpoint methodology. The purpose of the assessment is to
ensure confidence in the channel performance prior to returning the channel to service.
For channels determined to be OPERABLE but degraded, after returning the channel to
service the performance of these channels will be evaluated under the plant Corrective
Action Program. Entry into the Corrective Action Program wiil ensure required review and
documentation of the condition. The second Note requires that the as-left setting for
the charnel be within the as-left tolerance of the Trip Setpoint. The as-left and as-
found tolerances, as applicable, will be applied to the surveillance procedure setpoint,
This will ensure that sufficient margin to the Safety Limit and/or Anajytical Limit is
maintained. If the as-left channel setting cannot be returned to a setting within the
as-left tolerance of the Trip Setpoint, then the channel shall be declared inoperable.
The as-left tolerance for this function is calculated using the square-root-sum-of-
squares of the reference accuracy and the measurement and test equipment error (including
readability). The as-found tolerance for this function is calculated using the square-
root-sum-of-squares of the reference accuracy, instrument drift, and the measuremerit and
test eguipment error (including readability).

To ensure that the APRMs are accurately indicating the true core average power,
the APRMs are adjusted to the reactor power calculated from a heat balance if the

heat balance calculated reactor power exceeds the APRM channel output by more than 2%
RTP.

This Surveillance does not preclude making APRM channel adjustments, if
desired, when the heat balance calculated reactor power is less than the APRM channel
output. To provide close agreement between the APRM indicated power and to preserve
operating margin, the APRM ¢hannels are normally adjusted to within +/- 2% of the
heat balance calculated reactor power. However, this agreement is not required for
OPERABILITY when APRM output indicates a highar reactor power than the heat balance
calculated reactor power,
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3/4.3 INSTRUMENTATION

BASES

3/4.3,1 RFACTOR PRQTECTION SYSTEM INSTRUMENTATION (continued)

As noted in Table 3.3.1-2, Note “*”, the redundant outputs from the 2-Qut-
0f-4 Voter channel are c¢onsidered part of the same channel, but the OPRM and
APRM outputs are considered to be separate channels, so N = 8 to determine the
interval between tests for application of Specification 4.3.1.3 (REACTOR
PROTECTION SYSTEM RESPONSE TIME). The note further reguires that testing of
OPRM and APRM outputs shall be alternated.

Each test of an OPRM or APRM output tests each of the redundant outputs
from the 2-0ut-0f-4 Voter channel for that function, and each of the
corresponding relays 1n the RPS. Consequently, each of the RPS relays 1s tested
every fourth cycle. This testing frequency is twice the frequency justified by
References 2 and 3.

Automatic reactor trip upon receipt of a high-high radiation signal from
the Main Steam Line Radiation Monitoring System was removed as the result of
an analysis performed by General Electric in NEDO-31400A. The NRC approved the
results of this analysis as documented in the SER (letter to George J. Beck, BWR
Owner’'s Group from A.C. Thadant, NRC, dated May 15, 1991).

The measurement of response time at the frequencies specified in the
Surveillance Frequency Control Program provides assurance that the protective
functions associated with each channel are completed within the time 1imit assumed
in the safety analyses. No credit was taken for those channels with response times
indicated as not applicable except for the APRM Simulated Thermal Power - Upscale
and Neutron Flux - Upscale trip functions and the OPRM Upscale trip function (Table
3.3.1-2, Items 2.b, 2.c, and 2.f). Response time may be demonstrated by any series
of sequential, overlapping or total channel test measurement, provided such tests
demonstrate the total channel response time as defined. Sensor response time
verification may be demonstrated by either (1) i1nplace, onsite or offsite test
measurements, or (2) utilizing replacement sensors with certified response times.
Response time testing for the sensors as noted in Table 3.3.1-2 is not required
based on the analysis in NED0O-32291-A. Response time testing for the remaining
channel components is required as noted. For the digital electronic portions of the
APRM functions, performance characteristics that determine response time are checked
by a combination of automatic seif-test, calibration activities, and response time
tests of the 2-0ut-0f-4 Voter (Table 3.3.1-2, Item 2.e).
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NSTRUMENTATIQN
BASES

3/4.3.3 FEMERGENCY CORE COOLING ACTUATION INSTRUMENTATION (Continued)

Surveillance intervals are determined in accordance with the Survaillance
Frequency Control Program and maintenance outage times have been determined in
accordance with NEDC-30936P, Parts 1 and 2, "Technical Specification Improvement
Methodology (with Demonstration for BWR ECCS Actuation Instrumentation)," as
aﬁproved the NRC and documented in_the SER (letter to D. N. Grace from A. C.
Thadani dated December 9, 1988 (Part 1) and letter to D. N. Grace from (. E.
Rossi dated December 9, 1988 (Part 2)).

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the chan?e of state of a _single contact of the _
relay. This clarifies wh?t is an acceptable CHANNEL FUNCTIONAL TEST of a relay. This
is acceptable because all of the other required contacts of the relay are verified
by other Technical Specification and non-Technical Specifications tests as
determined by the Surveillance Frequency Control Program.

~ Successful operation of the required safety functions of the Emergency Core
Cooling Systems (ECCS) {s dependent upon the availability of adeguate power for
energ121n3 various components such a$ pump motors, motor operated valves, and the
associated control components. If the Toss of power instrumentation detects that
voltage Tevels are too low, the buses are_disconnected from the offsite power
sgurces and_connected to the onsite diesel generator (DG) power sources. The loss
of power relays in each channe] have sufficient overlapping detection o ]
characteristics and functionality to germ1t operation subject to the conditions in
Action Statement 37. Bases 3/4.8.1, 3/4.8.2, and 3/4.8.3 provide discussion
regarding parametric bounds for determining operability of the offsite sources.
Those Bases assume that the loss of power relays are oEerable. With an inoperable
127Z2-11X0X re]ag the §r1d voltage is monitored to Z30kV (for the 101 Safeguard
Bus Source) or 25kV (Tor the 20 Safeguard Bus Source) to increase the margin for
the operation of the 1277-11X0X relay.

_ Operation with a trip set less conservative than its Trip Setpoint but
within 1ts specified Allowable Value is acceptable on_the basis that the
difference between eagh.Tr1? Setpoint and the Allowable Value is an allowance for
instrument drift specifically allocated for each trip in the safety analyses.

3/4.3,3.A REACTOR PRESSURE VESSEL (RPYV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION

The RPV contains penetrations below the top of the active fuel (TAF) that
have the potential to drain the reactor coolant inventory to below the TAF. If
the water level should drop below the TAF, the ability to remove decay heat is
reduced, which could lead to elevated cladding temperatures and clad perforation.
Safety Limit 2.1.4 requires the RPV water level to be above the top of the active
irradiated fuel at all times to prevent such elevated cladding temperatures.

Technical Specifications are reguired by 10 CFR 50.36 to include limiting
safety system settings (LSSS) for variables that have significant safet¥
functions. LSSS are defined by the regulation as "Where a LSSS is specified for a
variable on which a safety 1imit has_been placed, the setting must be chosen so
that automatic protective actions will correct_the abnormal situation before a
Safetg Limit (SL) is exceeded." The Analytical Limit is the 1imit of the process
variable at which a safety action is initiated to ensure that a SL is not
exceeded. Any automatic protection action that occurs on reaching the Analytical
Limit therefore ensures that the SL is not exceeded. However, in practice, the
actual settings for automatic protection channels must be chosen to be more
conservative than the Analytical Limit to account for instrument Tloop .
uncertainties related to the setting at which the automatic protective action
would actually occur. The actual settings for the automatic iselation channels
are the same as_those established for the same_functions in OPERATIQNAL CONDITIONS
1, 2, and 3 in Table 3.3.2-2, "ISOLATION ACTUATION INSTRUMENTATION SETPOINTS.®

With the unit in OPERATIONAL CONDITION 4 or 5, RPY water inventory control
is not required to mitigate any events or accidents evaluated in the sa etﬁ
analyses. RPY water inventory control i3 required in OPERATIONAL CONDITIONS 4 and
5 to protect Safet{_L1m1t 2.1.4 and the fuel cladding barrier to prevent the
release of radicactive material should a dralning event occur. Under the
definition of_ DRAIN TIME, Some penetratijon_flow Baths may be excluded_from the
DRAIN TIME calculation 1f they will be 1solated by valves that will close
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4,3.3.A NT C T. (Continued)

automatically without offsite power prior to the RPV water level being equal to
the TAF when actuated by RRPV water lavel isolation instruméntation.

The purpase of the RPY Water Inventory Control Instrumentation 1s to
support, the raquirements of LCO 3.5.2, “Reactor Pregsure VYessel {RPV) Water
Inventory Contrql (WIC),” and the definition .of DRAIN TIME. There are functions
that support automatic jsblation of Residual Heat Removal (RHR) subgystent and
Reactor Water Cleanup (RWCU) system penetration flow path(s) on low RPV water
level.

A doublé-ended guillotine break of the Reactor Coolant System (RCS) is not
considered in OPERATIONAL CONDITIONS 4 and 5 due to the réduced RCS pressura,
reduced piping stresses, and ductile piping systems. Instead, an event is
considered in which am initiating event allows draining of the RPV water inventory
through a single penetration flgw path with the highest flow rate, 6r the sum of
the drain rates through multiple penetration flow paths suscept1bie Lo & common
mode failure. It is assumed, based on engineering judgment, that while in
OPERATIONAL CONDITIOKS 4 and 5, owe low pressure ECCS injection/spray subsystem
can be manudlly initiated to maintain adequate reactar vessel water level.

As discussed in References 1, 2, 3, 4, and 5, operating experience has
showh RPV water inventory to be significant to public health and safety.
Therefore, RPY Water Inventory Céntrol satisfies Criterion 4 of 10 CFR
50.36(c) (@) (i), .

Permiggive ahd interlock satpoints are generally considered g5 nominal
va1ue§ without regard to measurement accurdcy.

The specific Applicable Safety Analyses, LCO, and Applicabiiity disgussions
are listed below on a Function-by-Functien basis.
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3/4.3.3.A RPY WATER INVENTQRY CONTROL (WIC) INSTRUMENTATION (Continued)

RHR System Isolation - Reactor Vessel Water level low - level 3

The definition of DRAIN TIME allows crediting the closing of penetration
flow paths that are capable of being isolated by valves that will close
automatically without offsite power prior to the RPV water level being equal to
the TAF when actuated by RPV water tevel isolation instrumentation. The Reactor
Vessel Water Level Low - Level 3 Function associated with RHR System isolation may
be credited for automatic isotation of penetration flow paths associated with the
RHR System.

Reactor Vessel Water Level Low - Level 3 signals are initiated from four
level transmitters that sense the difference between the pressure due to a
constant column of water (reference leg) and the pressure due to the actual water
level (variable 1eg) in the vessel. While four channels (two channels per trip
system) of the Reactor Vessel Water Level Low - Level 3 Function are available,
only two channels (all in the same trip system) are required to be OPERABLE.

The Reactor Vessel Water Level Low - Level 3 Allowable Value was chosen to
be the same as the Primary Containment Isolation Instrumentation Reactor Vessel
Water Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to
cool the fuel may be threatened.

The Reactor Vessel Water Level Low - Level 3 Function is only required to
be OPERABLE when automatic isolation of the associated penetration flow path is
credited in calculating DRAIN TIME. This Function isolates the Group 2 valves.

Reactor Water Cleanup (RWCU) System I[solation -~ Reactor Vessel Water lLevel -
ow, Low - Level 2

The definition of DRAIN TIME allows crediting the closing of penetration
flow paths that are capable of being isolated by valves that will close
automatically without offsite power prior to the RPV water Jevel being equal to
the TAF when actuated by RPVY water level isolation instrumentation. The Reactor

LIMERICK - UNIT 1 B 3/4 3-2c Associated with Amendment No. <2%,
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BASES

3/4,.3.3.A_ RPY WATER INVENTORY CONTROL (WICY INSTRUMENTATION {(Continued)

Vessel Water Level - Low, Low - Level 2 Furiction assaciated with RWCU System
isolation may be credited for automatic 1solation of penetration flow paths
associated with the RWCU System. Reactor Vessel Water Level - Low, Low - Level 2
signals are Initiated from four Tevel transmitters that semse the difference
betwgen the pressure due Lo a conskant column of water {reference leg) and the
pressure due to the actual water level (variable leg) in the vessel. While four
¢hannels (two chanhels per trip system) of the Reactor Vessel Water Level - Low,
Low - Level 2 Function are available, only twd channels (all in the same trip
system) are required to be OPERABLE. )

The Reactor Vessel Water Level - Low, Low - Level 2 Allowable Value was
chosen to bé the 3ame as the Primary Containment Isolation Instrumentation Reactor
Vessel Water Level - Low, Low Level 2 Allowable Value (Table 3.3.2-2), since the
capability to cool the fuel may be thredtened.

The Reactor Vassel Water {evel - Low, Low Level 2 Function is only required
to be OPERABLE when automatic isolation ef the asseciated peretration flow path is
credited in calculating DRAIN TIME. This Function isolates the Group 3 valves.

A suceessful test of the required contact(s) of a channel relay may be -
perfarmed by the verifitation of the chanyge of state of a single contact of the
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a ralay. This
is acceptable because all of the other required contatts of the relay are verified
by other Technical Specification and non-Technical Specifications tests ag
determined by the Surveillange Frequenty Control Program.

Actiong

A note has peen provided to modify the ACTIONs related to RPV Water
Inventory Control instrumentation channels. The ACTIONs for inoperable RPV Water
inventory Control instrumentation channels provide appropriate compensator
measures Tor each inoperable RPV Water Inveéntory Control instrumentation channel.

ACTION a. directs taking the appropriate ACTION referenced in Table 3.3.3.A-1.
The applicabTe ACTION referenced in the table is Fuhction dependent.

RHR System Shutdown Cooling Mode Isolation, Reactor Vessel Water Level Low -
fevel 3, and Reactor Water Cleanup System Isotation, Reactor Vessel Water Level -
Lew, Low - Level 2 functions are applicabTe when automatic isolation of the
associated penetration-flew path is credited in calculating DRAIN TIME. If the
instrumentation 1s inoperable, ACTION 38 direets immediate action to place the
channel in trip. With the inoperable channel in the tripped condition, the remaining
channel will ispTate the penetration flow path on low water levél. If both channels
are inoperable and placed in trip, the penetration flow path will bé isolated.
Alkernatively, ACTION 38 requires the associated penetration flow path{s) to be
immediately dectared incapable of automatic isoiation and ditects initiating action
to ealculate of BRAIN TIME. The taleculation tafnot crédit automatic isolatjon of the
affected penetration flow paths.

LIMERICK ~ UNIT 1 B 3/4 3-2d Associdted with Amendment No. 227,
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INSTRUMENTATION

BASES

3/4.3.3,A RPV WATER INVENTORY CONTROU (WIC) INSTRUMENTATION (Continued)
REFERENCES

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory
in Boiling Water Reactors During Shutdown and Startup,” November 1984,

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of
Misalignment of RHR Valves," August 1986.

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel

Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(fF})," August
1992,

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactar Vessel Water
Level Instrumentatjon in BWRs," May 1993.

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel
Draindown at Millstone 1," July 1994.

3/4,3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION

The anticipated transient without scram (ATWS) recirculation pump trip
system provides a means of limiting the consequences of the unlikely occurrence
of a fatlure to scram during an anticipated transient. The response of the
plant to this postulated event falls within the envelope of study events in
General Electric Company Topical Report NEDO-10349, dated March 1971, NEDO-
24222, dated December 1979, and Section 15.8 of the FSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is a suppliement to
the reactor trip. During turbine trip and generator load rejection events, the
EOC-RPT will reduce the 1ikelihood of reactor vessel level decreasing to level
2. Each EOC-RPT system trips both recirculation pumps, reducing coolant flow in
order to reduce the void collapse in the core during two of the most 1imiting
pressurization events. The two events for which the EOC-RPT protective feature

will function are closure of the turbine stop valves and fast closure of the
turbine control valves.

A fast closure sensor from each of two turbine control valves provides input
to the EOC-RPT system; a fast closure sensor from each of the other two turbine
control valves provides input to the second EOC-RPT system. Simitarly, a
position switch for each of two turbine stop valves provides input to one EOC-

RPT system; a position switch from each of the other two stop valves provides
input to the other EOC-RPT system. For each EOC-RPT system, 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

operation of either logic will actuate the EQC-RPT system and trip both
recirculation pumps.

LIMERICK - UNIT 1 B 374 3-3  Amendment No. 53, 69, 10, 158, 186,
Associated with Amendment No. 227




INSTRUMENTATION
BASES

3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INGTRUMENTATION (Continued)

Each EQC-RPT system may be manually bypassed by use of a keyswitch which ts
administratively controlled. The marua)l bypasses and the automatic Qperating
Bypass at less than 29.5% of RATED THERMAL POWER are annunciated in the control
room,

The EOC-RPT system résponse time is the time assumed 1A the analysis between
initiation of valve motion and complete suppression of the electric arc, i.e.,
175 ms. Included in this time are: <he response time of the sensor, the time
allotted for breaker arc suppre3sion, and the response time ¢f the system logic.

(.

o
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INSTRUMENTATION
BASES
3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION (Continued)
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3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION

The control rod block functiops are rov1dfd efns1stent with the
eﬂu1rements the sg ﬁ ; ations . in Section 3 Con ro] Rog Program
trols an ect1on / ower istribution Limits and Section

nstrument ion e trip 1c 15 arraEged so that a trip in any one of the
inputs wi result in a contr rod bloc

Survetllance intervals are determined in acgordance with the Surveillance
Fre uen %n % rogram and ma1ntewance outage times_have been eterm1ned in accord nce
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Operation with a trip set less conservative than its Trip Setpoint but
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? erence between each }? et o t Eh Te Value 1s an a owance
or]125trument drift specifica E ocated fTor eac tr1p in the safety
analyses
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INSTRUMENTATION

BASES

3/4.3.7 MONITORING INSTRUMENTATION

3/4,3.7.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring instrumentation ensures that:
(1) the radfation levels are continually measured in the areas served by the
individual channels, and (2) the alarm or automatic action is initiated when the
radiation level trip setpoint is exceeded, and (3) sufficient information 1is
available on selected plant parameters to monitor and assess these variables
following an accident. This capability is consistent with 10 CFR Part 50,
Appendix A, General Design Criteria 19, 41, 60, 61, €3, and 64.

The surveillance interval for the Main Control Room Normal Fresh Air Supply
Radiation Monitor is determined in accordance with the Surveillance Frequancy
Control Program.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This 1s acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests
as determined by the Surveillance Frequency Control Program.

3/4,3,7.2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR.
3/4.3.7.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.

3/4.3.7.4 REMQTE SHUTDOWN SYSTEM INSTRUMENTATION AND CONTROLS

The OPERABILITY of the remote shutdown system instrumentation and controls
ensures that sufficient capability is available to permit shutdown and maintenance of
HOT SHUTDOWN of the unit from locations outside of the control room. This capability
is required in the event control room habitability is Tost and is consistent with
General Design Criterion 19 of 10 CFR Part 50, Appendix A.

3/4.3.7,5 ACCIDENT MONITORING INSTRUMENTATION

The QPERABILITY of the accident monitoring instrumentation ensures that
sufficient information is available on selected plant parameters to monitor and
assess important variables following an accident. This capability 1s consistent with
the recommendations of Regulatory Guide 1.97, "Instrumentation for Light Water Cooled
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident,"
December 1975 and NUREG-0737, "Clarification of TMI Action Plan Requirements,”
November 1980.

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 2, requires two
OPERABLE channels of Reactor Vessel Water Level monitoring from each of two
over]aﬁping instrumentation Toops to ensure monitoring of Reactor Vessel Water Level
over the range of -350 inches to +60 inches. Each channel is comprised of one
OPERABLE Widé Range Level instrument loop (-150 inches to +60 inches) and one OPERABLE
Fuel Zone Range instrument loap (-350 inches to -100 inches). Both instrument loops,
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide
sufficient overlap to bound the reguired range as described in UFSAR Section 7.5.
Action 80 is ap§1icab1e if the required number of instrument loops per channel (Wide
Range and Fuel Zone Range) i1s not maintained.

LIMERICK - UNIT 1 B 3/4 3-5 Amendment No. 48,58,78,45,151,
ECR02-00470,173,186, ECR1LG-09-00585,
Associated with Amendment 256
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INSTRUMENTATION
BASES

3/4.3.7.5 ACEIDENT MONITORING INSTRUMENTATION (continued)

: Table 3.3.7.5-1, Accident Monitoring Instrumentation, {tem 13, requires two

~ OPERABLE chahnels of Neutron Flux mgnitoring from each of three overlapping

. instrumentation Yoops to ensure monitoring of Neutron Flux over the range of 10°%% to

i 100% full Eower. Esch channel s comprised of one OPERABLE SRM (10-°% to 10°%% power),

i orie OPERABLE IRM (107*% to 40% Eﬁwer) and one OPERABLE APRM (0% to 125% power). At1]

! three instrument loops, SRM, IRM and APRM, are required by Téch. Spec. 3.3.7.5 to
grovfde syfficient overlap to bound the required range as described in UFSAR Sﬁction

.5. Action BO is applicabie if the required number of instrument Toops per channel

(SRM, IRM, and APRM) 1is not maintained.

3/4.3.7.6_J0URCE RANGE MONITORS

The source range monitors provide the operator with information of the status
of the neutron level in the core at very 10w power levels during startup and shutdown.
At these power levels, reactivity additions shall not be made without this flux level
information available to the operator. When the Intermediate range monitors are on
scale, adequate information is available without the SRMs and they can be retracted.

A successful test aof the reguired contact(s) of a channel rejay may be
performéd by the verification of the change of state of a single contact of the
relay. This ¢larifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required centacts of the relay are
verified by other Technical Specifitation and rion-Technical Specifications tests
as determined by the Surveillance Frequency Control Program.

LIMERICK - UNIT 1 B 3/4 3-5a Amendment No. 48,53,78,7k,151
LGR—6-09~00585

Associated with Amendment 256
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3/4,3.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.

3/4.3,7.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.

3/4.3,7.9 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.

LIMERICK - UNIT 1

B 3/4 3-6 Amendment No. 48,60,70,84,104,117,186
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TR TATI

BASES

3/4,3.7.10 (Deleted)
3/4,3,7.11 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM.

3/4,3,.7,12 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM AND
THE TRM.

3/4.3.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR.

3/4.3.9 FEEDWATER/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION

The feedwater/main turbine trip system actuation instrumentation is
provided to initiate action of the feedwater system/main turbine trip system
in the event of failure of feedwater controller under maximum demand.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specification and non-Technical
Specifications tests as determined by the Surveillance Frequency Control
Program.

REFERENCES:
1. NEDC-30851P-A, “Technical Specification Improvement Anatyses for
BWR Reactor Protection System,” March 1988.
2. NEDC-32410P-A, "Nuclear Measurement Analysis and Control Power
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III
Stability Trip Function,"” October 1995.
3. NEDC-32410P-A, Supplement 1, "Nuclear Measurement Analysis and

Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus
Option III Stability Trip Function,” November 1997.

4, NEDO-31960-A, "BWR Owners’ Group Long-Term Stability Solutions
Licensing Methodology,” November 1995.

5. NEDO-31960-A, Supplement 1, "BWR Owners’ Group Long-Term
Stability Solutions Licensing Methodology,” November 1995.

6. NEDO-32465-A, "Reactor Stability Detect and Suppress Solutions
Licensing Basis Methodology for Reload Applications,”
August 1996.

7. Letter, L. A. England (BWR0OG) to M. J. Virgilio, “BWR Owners’
Group Guidelines for Stability Interim Corrective Action,” June
6, 1994.

8. GF Service Information Letter No. 516, “Core Flow Measurement -

GE BWR/3, 4, 5 and 6 Plants,” duly 26, 1990.

9. GE Letter NSA 00-433, Alan Chung (GE) to Sujit Chakraborty (GE),
“Mintmum Number of Operable OPRM Cells for Option III Stability at
Limerick 1 & 2,” May 02, 2001.

LIMERICK - UNIT 1 B 3/4 3-7 Amendment No. 33, 48, 78,
100, 104, 183, 1, 278
Associated with Amendment 256
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3/4.4 ,REACTOR COOLANT SYSTEM

BASES

3/4.4,1 RECIRCULATION SYSTEM

The impact of single recirculation loop operation upon plant safety is
assessed and shows that single-loop operation is permitted if the MCPR(99.9%)
is increased as noted in the COLR, APRM scram and control rod block setpoints
are adjusted as noted in Tables 2.2.1-1 and 3.3.6-2, respectively.

An inoperable jet pump is not, in itself, a sufficient reason to declare
a recirculation loop inoperable, but it does, in case of a design-basis-accident,
increase the blowdown area and reduce the capability of reflooding the core; thus,
the requirement for shutdown of the facility with a jet pump inoperable. Jet pump
failure can be detected by monitoring jet pump performance on a prescribed
schedule for significant degradation.

Additionally, surveillance on the pump speed of the operating recirculation
loop is imposed to exclude the possibility of excessive internals vibration.
The surveillance on differential temperatures below 30% RATED THERMAL POWER or
50% rated recirculation loop flow is to mitigate the undue thermal stress on
vessel nozzles, recirculation pump and vessel bottom head during the extended
operation of the single recirculation Toop mode.

Surveillance of recirculation loep flow, total core flow, and diffuser-to-
Yower plenum differential pressure is designed to detect significant degradation in
jet pump performance that precedes jet pump failure. This surveillance 1s required
to be performed only when the loop has forced recirculation flow since surveillance
checks and measurements can only be performed during jet pump operation. The jet
pump failure of concern is a complete mixer displacement due to jet pump beam
failure. Jet pump plugging is alsc of concern since it adds flow resistance to the
recirculation loop. Significant degradation is indicated if the specified criteria
confirm unacceptable deviations from established patterns or relationships. Since
refueling activities (fuel assembly replacement or shuffle, as well as any
modifications to fuel support orifice size or core plate bypass flow) can affect
the relationship between core flow, jet pump flow, and recirculation loop flow,
these relationships may need to be re-established each cycle. Similarly, initial
entry into extended single loop opeération may also require establishment of these
relationships. During the initial weeks of operation under such conditions, while
base-1ining new "established patterns," engineering judgment of the daily
surveillance results is used to detect significant abnormalities which could
indicate a jet pump failure.

The recirculation pump speed aperating characteristics (pump flow and loop
flow versus pump speed) are determined by the flow resistance from the Toop
suction through the jet pump nozzies. A change in the relationship indicates a
plug, flow restriction, loss in pump hydraulic performance, leakage, or new flow
path between the recirculation pump discharge and jet pump nozzle. For this
criterion, the pump flow and loop flow versus pump speed relationship must be
verified.

LIMERICK - UNIT 1 B 3/4 4-1 Amendment No. 38,66,3+1%
Associated with Amendment 186, 236



REACTOR COOLANT SYSTEM
BASES

3/4,4,1 RECIRCULATION SYSTEM (continued)

Individual jet pumps in a recirculation loop normally do not have the same
flow. The unequal Tlow is due to the drive flow manifold, which does not distribute
flow equally to all risers. The flow (or-jet pump diffuser to Jower plenum
differential pressure) pattern ar relationship of one jet pump to the loop average
is repeatable. An appreciable change in this relationship is an indication that
increased (or reduced) resistance has occurred in one of the jet pumps. This may be
indicated by an increase in the relative flow for -2 jet pump that has experienced
beam cracks.

The deviations from normal are considered indicative of a potential probiem
in the recirculation drive flow or Jet pump system., Normal flow ranges and
established jet pump flow and differential pressure patterns are established by

plotting historical data.

Recirculation pump speed mismatch 1imits are in compliance with the ECCS
LOCA analysis destgn criteria for two recirculation loop eperation. The limits
will ensure an’ adequﬁte core flow coastdown fram either recirculation 1sop
following a LOCA. In the case where the mismatch limits cannot be maintained .
during two Toop operation, continued operatian is permitted in a single recir-
culation loop mode.

In order to prevent undue stress on the vessel nozzles and bottom head regton,
the recirculation loop temperatures shall bhe within 50°F of each other prier to
startup.of an idle 1od¥ The loop temperature must also be within 50°F of the
reactor pressure vessel coolant temperdtlré to prevent thermat-shock to the
recirculation pump and recirculation nozzles. Sudden equalization of & temperature -
difference » 145°F between the reactor vessel bottom head coolant and the coolant
in the upper region of the reactor vessel by increasing core flow rate would cause
undue stress 1n the reactor vessel bottom head. :

, VALY

The safety valve function of the safety/relief valves operates to prevent
the reactor coolant system from being pressurized above the Safety Limit of
1325 psig in accordance with the ASME Code. A total of 12 OPERABLE safety/
relief valves is required to limit reactor pressure to within ASME FII allow-
able vdlues for the worst case upset trangient.

Demonstration of the safely/relfef valve 11t settings will occur only -
during shutdown. The safety/relief valves will be removed and efther set
pressure tested or reptaced with spares which have been previously set pres-
sure tested and stored in accordance with manufacturers recommendations at the
frequency specified in the Surveillsnce Frequency Control Program.

Gorrected-by—Lir—Dated-3L16400
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UFSAR Safet¥ Design Basis (Ref. 1), requires means for detecting_and, to the extent
Bract1ca1 denti1fying the location of the source of Reactor Coclant System (RCS)
RESSURE BOUNDARY LEAKAGE, Reguiatory Guide 1.45, Revision 0, (Ref. 2) describes
acceptable methods for selecting leakage detection systems.

Limits on leakage from the reactor cooiant pressure boundary (RCPB) are required so
that appropriate action can be taken before the inte r1t¥ of the RCPB is impaired (Ref.
2). Leakage detection systems for the RCS are provided to alert the operators when
leakage rates above normal backaround levels are detected and also to 5%591&A
quantitative measurement of leakage rates. In addition to meeting the OPERABILITY
requirements, the monitors are t%pical1y set to provide the most sensitive response
without causfng an excessive number of spurious alarms.

Systems for guantifying the leakage are necessary to provide prompt and quantitative |
information fo the ogerators to permit_them to take fmmediate corrective action.
Leakage from the RCPB inside the dr%we11_1s detected by at least one of four (4)
independent1{ monitored variables which include drywel sumg flow monitoring

e?uipment with the_required RCS leakage detection instrumentation (i.e., the drywel}
floor drain sump flow monitoring_system, or, the drywell equipment drain sum?
monftoring system with the dr¥we1] floor drain sump overfiowing to the drywell
e?uipment drain sum?), drywel aseous radioactivity, drywell unit cooler condensate
flow rate and drywel] pressure/temperature levels. tne primary means of guant1fying
leakage in the_drywell is the drywell sump monitoring system for UNIDENTIFIED LEAKAGE |
and the drywell equipment drain tank flow monitoring system for IDENTIFIED LEAKAGE.
IDENTIFIED 1eakage is not germane to this Tech Spec and the assoctated drywell
equipment drain tank flow monitoring system is not included.

The dr{we11 floor drain sump flow mon1torin% sgstem monitors UNIDENTIFIED LEAKAGE
collected in the floor drain sump. UNIDENTIFIED LEAKAGE consists of Teakage from RCPB
components inside the drywell which are not normally subJect to leakage and otherwise
routed to the drywell equipment drain sum%. The primary containment floor drain_sump
has transmitters that sup? y Tevel indication_to the main control room via the plant
mon1tor1n? system, The floor drain_sump level transmitters are associated with
High/Low level switches that open/close the sump tank drain valves automatically. The
level instrument processing unit calculates an average leak rate (gpm) for a given
measurement perfod which resets whenever the sump drain valve closes. The levei
processing unit provides an alarm_to the main control room each time the average leak
rate chanqes by a predetermined value since the last time the alarm was reset. For the
drywell floor drain sump flow monitoring system, the setpoint basis is a 1 gpm change
in UNIDENTIFIED LEAKAGE.

An alternate to the drywell floor_drain sump flow monitoring system for quantifying
UNIDENTIFIED LEAKAGE 1s the drywell gqu1€ment drain sump monitoring system, if the
drywell floor drain sump_is overflowing to the drywell equ1?ment drain sumg. In this
configuration, the drywell equipment drain sump collects all leakage into the drywell
e$u1ﬁment drain sump and the overflow from the drywell floor_drain sumg. Therefore,
if the dr{¥e11 floor drain sump is overflowing to the drywell equipment drain sump,
the drywell equipment drain sump monitoring system can be used to quantify
UNIDENTIFIED LEAKAGE. In this condition, all leakage measured by the drywell
equipment drain sump monitoring system is assumed to be UNIDENTIFIED LEAKAGE. The
1eakage determination process, Including the transition to and use of the alternate
method is described in station procedures. The alternate method would only be used

when the drywell floor drain sump flow monitoring system is unavailable.

In addition to the drywell sump monitorin$]system described above, the discharge of |

each sump is monitored by an independent flow element. The measured flow rate from
the flow element 1s integrated and recorded. A mafn control room alarm is also
?rovided to indicate an excessive sump discharge rate measured via the flow element.

his system, referred to as the “drywell floor drain flow totalizer”, is not credited
for drywell floor drain sump flow monitoring system operability.

LIMERICK - UNIT 1 B 3/4 4-3 _Amendment No. 48, 48, 140,
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BACKGROUND (Continued)

The primary containment atmospheric gaseous radioactivity monitoring system
continuously monitors the primary containment atmosphere for gaseous radjoactivity
Tevels. A sudden increase of radicactivity, which may be attributed to RCPB steam or
reactor water leakage, 1s annunciated in the main control room.

Condensate from the eight drywell air coolers is routed to the drywell floor drain sump
and is monitored by a series of flow transmitters that provide indication and alarms in
the main control room. The outputs from the flow transmitters are added together b{
summing units to provide a total continuous condensate drain flow rate. The high flow
alarm setpoint is based on condensate drain flow rate in excess of 1 gpm over the
currently identified preset leak rate. The drywell air cooler condensate flow rate
ngitgg1? iyszsm serves as an added indicator, but not quantifier, of RCS UNIDENTIFIED
KA ef. .

The drywell tem?erature and pressure monitoring systems provide an indirect method for
detecting RCPB leakage. A temperature and/or pressure rise in the drywell above normal
levels may be indicative of a reactor coolant or steam leakage (Ref. 5).

APPLICABLE SAFETY ANALYSES

A threat of significant compromise to the RCPB exists if the barrier contains a crack
that 1s 1ar%e enough to propagate rapidly. Leakage rate 1imits are set low enough to
detect the Teakage emitted from a single crack in the RCPB (Refs. 6 and 7).

A control room alarm allows the operators to evaluate the significance of the indicated
leakage and, if neécessary, shut down the reactor for further investigation and
corrective action. The allowed 1eakage rates are well below the rates predicted for
critical crack sizes (Ref. 7). Therefore, these actions provide adéquate responses
before a significant break in the RCPB can occur.

RCS leakage detection instrumentation satisfies Criterion 1 of the NRC Poticy
Statement.

LIMITING CONDITION FOR QRERATION (LCO)

This LCO requires instruments of diverse monitoring Br1ncip1es to be OPERABLE to
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in time to

allow actions to place the plant in a safe condition, when RCS Teakage indicates
possible RCPB degradation.

The LCO requires four instruments to be OPERABLE.

The required fnstrumentation to quantify UNIDENTIFIED LEAKAGE from the RCS consists of
either the drywell floor drain sump flow monitoring system, or, the drywell equipment
drain sump monitoring system with the drywell floor drain sump overflowind to the
drywell equipment drain sump. For either system to be considered operable, the flow
monitoring portion of the s¥stem must be operable. The identification of an increase
in UNIDENTIFIED LEAKAGE will be delayed by the time required for the UNIDENTIFIED
LEAKAGE to travel to the drywell flgor drain sumg and it may take longer than one hour
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and

magnitude of the leakage. This sensitivity 1s acceptable for containment sump monitor
OPERABILITY.

The reactor coolant contains radioactivity that, when released to the primary
containment, can be detected by the gaseous primary containment atmospheric
radioactivity monitor. A radiocactivity detection system 1s included for monitoring
ﬁaseous activities because of its sensitivity and rapid res?onse to RCS leakage, but 1t

as recognized limitations. Reactor coolant radioactivity levels will be Tow during
initial reactor startup and for a few weeks thereafter, until activated corrosion
products have been formed and fission products appear from fuel element cladding
contamination or cladding defects. If there are few fuel slement cladding defects and
Tow levels of activation products, it may not be possible for the gaseous primary

LIMERICK - UNIT 1 B 3/4 4-3a Amendment No. 148,
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LIMITING CONDITION FOR OPERATION (LCO) (Continued)

containment atmospheric radiocactivity monitor to detect a 1 gpm increase within 1 hour
during normal operation. However, the gaseous primary containment atmospheric
radioactivity monitor is OPERABLE when it is capable of detecting a 1 gpm increase in
UNIDENTIFIED LEAKAGE within 1 hour given an RCS activity equivalent to that assumed in
the desjgn calculations for the monitors (Reference 9).

The LCO 1s satisfied when monitors of diverse measurement means are available. Thus,
the drywell floor drain sump monitoring system in combination with a gaseous primary
containment atmospheric radioactivity monitor, a primary containment air cooler
condensate flow rate monitoring system, and a primary containment pressure and
temperature menitoring system provides an acceptable minimum.

APPLICABILITY

In OPERATIONAL CONDITIONS 1, 2, and 3, Teakage detection systems are required to be

OPERABLE to support LCO 3.4.3.2. This applicabiiity is consistent with that for LCO
3.4.3.2.

ACTIONS

A. With the primary containment atmosphere gaseous monitoring system i1noperable, grab
samples of the primary containment atmosphere must be taken and analyzed to provide
periodic leakage information. [Provided a sample is obtained and analyzed once every
12 hours, the plant may be operated for up to 30 days to allow restoration of the
radioactivity monitoring system. The plant may continue operation since other forms
of drywell leakage detection are available.]

The 12 hour interval provides periodic information that is adequate to detect
leakage. The 30 day Completion Time for Restoration recognizes other forms of
leakage detection are available.

B. With required drywell sump monitoring system inoperable, no other form of sampling |
can provide the equivalent information to quantify Jeakage at the required 1
gpm/hour sensitivity. However, the primary containment atmospheric gaseous monitor
[and the primary containment air cooler condensate flow rate monitor] will provide
Indication of changes in leakage.

With required drywell sump monitoring system inoperable, drywell condensate flow |
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED
LEAKAGE and total Teakage being determined every 8 hours (Ref. SR 4.4.3.2.1.b)
operation may continue for 30 days. To the extent practical, the surveillance
frequency change assoclated with the drywell condensate flow rate monitoring

system, makes up for the loss of the drywell floor drain monitoring system which had
a normal surveillance requirement to monitor leakage every 8 hours. Also note that in
this instance, the drywell floor drain tank flow totalizer will be used to comply
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION 1is
acceptable, based on operating experience, considering the multiple forms of

leakage detection that are still available.

C. With the required primary containment air cooler condensate flow rate monitoring
system inoperable, SR 4.4.3.1.a must be performed every 8 hours to provide periodic
information of activity in the primary containment of more frequent interval than
the routine frequency of every 12 hours. The 8 hour interval provides periodic
information that is adequate to detect leakage and recognizes that other forms of
leakage detection are available. The required ACTION has been clarified to state

LIMERICK - UNIT 1 B 3/4 4-3b Amendment No. 140,369,
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that the additional surveillance requirement is not applicable if the required
primary containment atmosphere gaseous radioactivity monitoring system is also
inoperable. Consistent with SR 4,0.3, surveillances are not required to be
performed on inoperable equipment. In this case, ACTIQN Statement A. and E.
requirements apply.

With the primary containment pressure and temperature monitoring system
inoperable, operation may continue for up to 3Q days given the system’s indirect
capability to detect RCS leakage. However, other more 1imiting Tech Spec
requirements associated with the primary containment pressure/temperature
monitoring system will still apply.

With both the primary containment atmosphere gaseous radjcactivity monitor and the
primary containment air cooler condensate flow rate monitor inoperable, the only
means of detecting leakage is the drywell floor drain sump monitor and the drywell
pressure/temperature instrumentation. This condition does not provide the required
diverse means of leakage detection. The required ACTION is to restore either of the
inoperable monitors to OPERABLE status within 30 days to regain the intended leakage
detection diversity. The 30 day Completion Time ensures that the plant will not be
operated in a degraded configuration for a lengthy time period. While the primary
containment atmosphere gaseous radiocactivity monitor is INOPERABLE, primary
containment atmospheric grab samples will be taken and analyzed every 12 hours since
ACTION Statement A. requirements also apply.

With the drywell floor drain sump monitoring system inoperable and the drywell unit
coalers condensate flow rate monitoring system inoperable, one of the two remaining
means of detecting leakage is the primary contalnment atmospheric gaseous radiation
monitor. The primary containment atmospheric gaseous radiation monitor typically
cannot detect a 1 gpm Teak within one hour when RCS activity is Tow. Indirect
methods of monitoring RCS leakage must be implemented. Grab samples of the primary
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by
administrative means must be performed every 12 hours to provide alternate periodic
information.

Administrative means of monitoring RCS leakage include monitoring and trending
parameters that may indicate an increase in RCS Teakage. There are diverse
alternative mechanisms from which appropriate indicators may bé selected based ¢n
piant conditions. It is not necessary to utilize all of these methods, but a
method or methods should be selected considering the current plant conditions and
historical or expected sources of UNIDENTIFIED LEAKAGE. The administrative methods
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump
temperature fndicator, drywell equipment drain tank hi temperature indicator, and
drywell equipment drain tank flow indicator. These indications, coupled with the
atmospheric grab samples, are sufficient to alert the operating staff to an
unexpected increase in UNIDENTIFIED LEAKAGE.

In addition to the primary containment atmospheric gaseous radiation monitor and
indirect methods of monitoring RCS leakage, the primary containment pressure and
temperature monitoring system is also availablé to alert the operating staff to an
unexpected increase in UNIDENTIFIED LEAKAGE.

LIMERICK - UNIT 1 B 374 4-3c Amendment No.-340+369:186
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The 12 hour interval is sufficient to detect increasing RCS leakage. The Required
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status
to regain the intended Teakage detection diversity. The 7-day Completion Time
ensures that the plant will not be operated in a degraded configuration for a
lengthy time period.

G. If any required ACTION of Conditions A, B, C, D, E or F cannot be met within the
associated Completion Time, the plant must be brought to an OPERATIONAL CONDITION
in which the LCO does not apply. To achieve this status, the plant must be brought
to at least HOT SHUTDOWN within 12 hours and COLD SHUTDOWN within the next 24
hours. The allowed Comptetion Times are reasonable, based on operating expérience,
to perform the ACTIONS in an orderly manner and without challenging plant systems.

AN IRE

R 4.4 .
This SR is for the performance of a CHANNEL CHECK of the required primary containment
atmospheric monitoring system. The check gives reasonable confidence that the channel
is operating properly.

SR 4.4.3.1.0

This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the reguired RCS leakage
detection instrumentation. The test ensures that the monitors can perform their
function in the desired manner. The test also verifies the alarm setpoint and relative
accuracy of the instrument string. A successful test of the required contact(s) of a
channel relay may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests as
determined by the Surveillance Frequency Control Program.

SR 4,4.3.1.c

The SR 1s for the performance of a CHANNEL CALIBRATION of required Teakage detection
instrumentation channels. The calibration verifies the accuracy of the instrument
string, including the instruments located inside containment.

4 1.
This SR provides a routine check of primary containment pressure and temperature for
indirect evidence of RCS leakage.
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LGS UFSAR, Section 5.2.5.1.
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/4.4 PERATIONA A

The allowable leakage rates from the reacter coolant system have been based on the
predicted and experimentally observed behavior of cracks in pipes. The normally
expected background leakage due to equipment design and the detection capability of the
instrumentation for determining system leakage was also considered. The evidence
obtained from experiments suggests that faor leakage somewhat greater than that
specified for UNIDENTIFIED LEAKAGE the probability is small that the imperfection or
crack associated with such leakage would grow rapidly. However, in all cases, if the
leakage rates exceed the values specified, the reactor will be shutdown to allow further
investigation and corrective action. The Timit of 2 gpm increase in UNIDENTIFIED
LEAKAGE over a 24-hour period and the monitoring of drywell floor drain sump and drywell
equipment drain tank flow rate at Teast once every eight (8) hours conforms with NRC
staff positions specified in NRC Generic Letter 88-01, "NRC Position on IGSCC in BWR
Austenitic Stainless Steel Piping,” as revised by NRC Safety Evaluation dated March 6,
1990. The ACTION requirement for the 2 gpm increase in UNIDENTIFIED LEAKAGE 1imit
ensures that such leakage is fdentified or a plant shutdown is initiated to allow
further investigation and corrective action. Separating the sources of LEAKAGE (i.e.,
LEAKAGE from an identified source versus LEAKAGE from an unidentified source) is
necessary for prompt identification of potentially adverse conditions, assessment of the
safety significance, and corrective action. Once identified, reactor operation may
continue dependent upon the impact on total leakage.

PRESSURE BQUNDARY LEAKAGE is prohibited as the leak itself could cause further
reactor coolant pressure boundary deterioration, resulting in higher leakage. If
PRESSURE BOUNDARY LEAKAGE exists, the affected component, pipe, or vessel must be
isoldted from the reactor coolant system by a closed manual valve, closed and de-
activated automatic valve, blind flange, or check valve within 4 hours. While in this
condition, structural integrity of the system should be considered because the
structural integrity of the part of the system within the 1sotation boundary must be
maintained under all licensing basis conditions, including considération of the
potential for further degradation of the fsolated location. Normal leakage past the
isolation device is accteptable as it will limit reactor coclant system leakage and is
included in IDENTIFIED LEAKAGE or UNIDENTIFIED LEAKAGE. This ACTION is necessary to
prevent further deterioration of the reactor coolant pressure boundary. If the ACTION
cannot be completed in the required time, then the reactor will be shutdown to allow
further investigation and corrective action.

The function of Reactor Coolant System Pressure Isolation Valves (PIVs) 1s to
separate the high pressure Reactor Copolant System from an attached low pressure system.
The ACTION requirements for pressure isolation valves are used in conjunction with the
system specifications for which PIVs are 1isted in the Technical Requirements Manual
and with primary containment isolation valve requirements to ensure that plant
operation is appropriately 1imited.

The Surveillance Requirements for the RCS pressure 1sclation valves provide added
assurance of valve integrity thereby reducing the probability of gross valve failure
and consequent intersystem LOCA. Leakage from the RCS pressure isolation valves is
not included in any other allowable operaticnal leakage specified in Section 3.4.3.,2.

3/4,4,4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM
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3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM

3/4,4,5 SPECIFIC ACTIVITY

The limitations on the specific activity of the primary coolant ensure that
the 2 hour thyroid and whole body doses resulting from a main steam line failure
outside the containment during steady state operation will not exceed small
fractions of the dose guidelines of 10 CFR Part 100. The values for the 1imits on
specific activity represent interim limits based upon a parametric evaiuation by
the NRC of typical site locations. These values are conservative in that specific
site parameters, such as SITE BOUNDARY location and meteorological conditions,
were nat considered in this evaluation.

The ACTION statement permitting POWER OPERATION to continue for Timited time
periods with the primary coolant's specific activity greater than 0.2 microcurie
per gram DOSE EQUIVALENT 1-131, but less than or equal to 4 microcuries per gram
DOSE EQUIVALENT I-131, accommodates possible iodine spiking phenomenon which may
occur following changes in the THERMAL POWER. This action is modified by a Note
that permits the use of the provisions of Specification 3.0.4.c. This allowance
permits entry into the applicable OPERATIONAL CONDITION (S) while relying on the
ACTION requirements. Operation with specific activity levels exceeding 0.2
microcurie per gram DOSE EQUIVALENT 1-131 but less than or equal to 4 microcuries
per gram DOSE EQUIVALENT I-131 must be restricted since these activity levels
increase the 2-hour thyroid dose at the SITE BOUNDARY following a postulated steam

line rupture.

Closing the main steam line isolation valves prevents the release of activity
to the environs should a steam line rupture occur outside containment. The
surveillance requirements provide adequate assurance that excessive specific
activity levels in the reactor coolant will be detected in sufficient time to take

corrective action.

3/4.4.6 PRESSURE/TEMPERATURE LIMITS

A1l components in the reactor coolant system are designed to withstand the
effects of cyclic loads due to system temperature and pressure changes. These
cyclic loads are introduced by normal load transients, reactor trips, and startup
and shutdown operations. The various categories of load cycles used for design
purposes are provided in Section 3.9 of the F3AR. During startup and shutdown,
the rates of temperature and pressure changes are limited so that the maximum
specified heatup and cooldown rates are consistent with the design assumptions and
satisfy the stress limits for cyclic gperation.

LIMERICK - UNIT 1 B 3/4 4-4 Amendment No. 28, 46, 49, 169, 174
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PRESSURE/TEMPERATURE L IMITS (Continued)

The operating 1imit curves specified in the PTLR are derived from the fracture
toughness requirements of 10 CFR 50 Appendix G and ASME Code Section XI,
Appendix G. The curves are based on the RTwr and stress intensity facteor
information for the reactor vessel components. Fracture toughness limits and
the basis for compliance are more fully discussed In FSAR Chapter 5, Para-
graph 5.3.1.5, "Fracture Toughness."

The reactor vessel materials have been tested to determine their initial
RTwr. The results of these tests are specified in the PTLR. Reactor
operation and resultant fast neutron, E greater than 1 MeV, frradiation will
cause an increase in the RTwr. Therefore, an adjusted reference temperature,
based upon the fluence, nickel content and copper content of the material
in question, can be predicted using the PTLR and the recommendations of Regulatory
Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel Materials.”
The pressure/temperature 1imit curves specified {n the PTLR include an assumed
shift in RTwr for the conditions at 57 EFPY.

The pressure-temperature 1imit lines specified in the PTLR for reactor
criticality and for inservice leak and hydrostatic testing have been provided to
assure compliance with the minimum temperature requirements of Appendix G to 10
CFR Part 50 for reactor criticality and for Inservice 1eak and hydrostatic
testing.

LIMERICK - UNIT 1 B 3/4 4-5 Amendment No. 36,106,145,167,
ECR-04-00675+—Rev-—1+ 253



REACTOR COQLARNT SYSTEM
BASES , , .

3/4,4,7 MAIN STEAM LINE ISQIATION VALVES

Double isolation valves are provided on each &f the main steam lines to
minimize the potential leakage paths from the containment in case of a 1ine break.
Only one valve in each 1ine 1s required to maintain the integrity of the
containment, however, single failure considerations require that two valves be
OPERABLE. The surveillance requirements are based on the gperating history of
this type valve. The maximum closure time has been seletted to contain fission
products and to ensure the core is not uncovered following line breaks. The
minimum closure time is Consistent with the assumptions in the safety analyses to
prevént pressure surges.

3/4.4.8 (DELETED)

3/4,4.9 RESIDUAL HEAT REMOVAL

The RHR system is required to remove decay heat and sensible heat in order to
maintain the temperature of the reactor coolant. RHR shutdown cooling is comprised of
four (4) subsystems which make two (2) Joops. Each loop consists of two (2) motor
driven pumps, & heat exchanger, and associated piping and valves. Both Toops have a
compon suction from the same recirculation 1o6op. Two (2) redundant, manually
controlled shutdown cooling subsystems of the RHR System can provide the required decay
heat removal capability. Each pump discharges the reactor codlant, after 1t has been
cooled by circulation through the respective heat exchangers, to the reactor via the
associated recirculation loep er to.the reacter via the low pressure coolant injection
pathway. The RHR heat exchangers transfer heat to the RHR Service Water System. The
RHR shutdowh cooling modé is manually controiled.

An OPERABLE RHR shutdowh cooling subsystem consists of an RHR pump, a heat
exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path.
In HOT SHUTDOWN condition, the reguirement to maintain OPERABLE twd (2) independent RHR
shutdown cooling subsystems means that each subsystem considered OPERABLE must be
associated with a different heat exhanger loop, i.e., the "A" RHR heat exchanger with
the "A" RHR pump or the "C” RHR pump, and the "B" RHR heat exchanger with the "B" RHR
pump or the "D" RHR pump are two (2} independent RHR shutdown cooling subsystems. Only
one (1) of the two (2) RHR pumps associated with each RHR heat exchanger loop 1s

LIMERICK - UNIT 1 . B 3/4 4-6 Amendment No. 49,8%,119,125,37%,
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3/4,4,9 RESIDUAL HEAT REMOVAL (Continued)

required to be OPERABLE for that independent subsystem to be OPERABLE. During COLD
SHUTDOWN and REFUELING conditions, however, the subsystems not only have a common
suction source, but are allowed to have a common heat exchanger and common discharge
piping. To meet the LCO of two (2) OPERABLE subsystems, both pumps in one (1) loop or
one (1) pump in each of the two (2) loops must be OPERABLE. Since the piping and heat
exchangers are passive components, that are assumed not to fail, they are allowed to
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is
considered OPERABLE if it can be manually aligned (remote or local) in the shutdown
cooling mode for removal of decay heat. Operation (either continuous or intermittent)
of one (1) subsystem can maintain and reduce the reactor coolant temperature as
required. However, to ensuré adequate core flow to allow for accurate average reactor
coolant temperature monitoring, nearly continuous qperation is required. Management
of gas voids is important to RHR Shutdown Cooling System OPERABILITY.

Alternate decay heat removal methods are available to operators. These alternate
methods of decay heat removal can be verified available either by calculation (which
includes a review of component and system availability to verify that an alternate
decay heat removal method is available) or by demonstration, and that a method of
coolant mixing be operational. Oecay heat removal capability by ambient losses can be
considered in evaluating alternate decay heat removal capability.

RHR Shutdown Cooling System piping and components have the potential to develop
voids and pockets of entrained gases. Preventing and managing gas intrusion and
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems
and may also prevent water hammer, pump cavitation, and pumping of non-condensable gas
1nto the reactor vessel. This surveillance verifies that the RHR Shutdown Coqltng
System piping is sufficiently filled with water prior to initially placing the system in
operation during reactor shutdown. The RHR Shutdown Cooling System is OPERABLE when it
is sufficiently filled with water to ensure that it can reliably perform its intended
function.

The RHR Shutdown Cooling System 1s a manually initiated mode of the RHR System
whose use is typically preceded by system piping flushes that disturb both the RHR pump
suction and discharge piping. RHR Shutdown Cooling System is flushed and manually
aligned for service using system operating procedures that ensure the RHR shutdown
cooling suction and discharge flow paths are sufficiently filled with water. In the
event that RHR Shutdown Cooling is required for emergency service, the system operating
procedures that align and start the RHR System in shutdown cooling mode include the
flexibility to eliminate piping flushes while maintaining minimum requirements to ensure
that the suction and discharge flow paths are sufficiently filled with water. The RHR
Shutdown Cooling System surveillance is met through the performance of the operating
procedures that initially place the RHR shutdown cooling sub-system in service.

This surveillance requirement is modified by & Note allowing sufficient time (12
hours) to align the RHR System for Shutdown Cooling operation after reactor dome pressure
is less than the RHR cut-in permissive set point.
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3/4.5 EMERGENCY CORE COOLING SYSTEM

BASES

3/4.5.1 FECCS - OPERATING

The core spray system (CSS), together with the LPCI mode of the RHR system,
is provided to assure that the core 15 adequately cooled following a 1oss-of-
coolant accident and provides adequate core cooling capacity for all break
sizes up to and including the double-ended reactor recirculation line break,
and for smaller breaks following depressurization by the ADS. Management of gas
voids is important to ECCS injection/spray subsystem OPERABILITY.

Tne CSS is a primary source of emergency core cooling after the reactor
vessel is depressurized and a source for flooding of the core in case of
accidental draining.

The surveillance requirements provide adequate assurance that the CSS will
be OPERABLE when required. Although all active components are téstable and
full flow can be demonstrated by recirculation through a test locop during
reactor operation, a complete functional test reguires reactor shutdown.

The low pressure coolant injection (LPCI) mode of the RHR system is
provided to assure that the core is adequately cooled foilowing a loss-of-
coolant accident. Four subsystems, each with one pump, provide adequate core
flooding for all break sizes up to and Including the double-ended reactor
recirculation line break, and for smali breaks following depressurization by
the ADS.

The surveillance requirements provide adequate assurance that the LPCI
system will be OPERABLE when required. Although all active components are
testable and full flow can be demonstrated by recirculation through a test
loop during reactor operation, a complete functional test requires reactor
shutdown.

The high pressure coolant injection (HPCI) system is provided to assure
that the reactor core is adequately cooled to 1imit fuel clad temperature in
the event of a small break in the reactor coolant system and loss of coolant
which does not result in rapid depressurization of the reactor vessel. The
HPCI system permits the reactor to be shut down while maintaining sufficient
reactor vessel water Tevel inventory until the vessel is depressurized. The
HCPI system continues to operate until reactor vessel pressure 1s below the
pressure at which CSS operation or LPCI mode of the RHR system operation
maintains core cooling.

The capacity of the system is selected to provide the regquired core cooling.
The HPCI pump is designed to deliver greater than or egual to 5600 gpm at reactor
pressures between 1182 and 200 psig and is capable of delivering at least 5000 gpm
between 1182 and 1205 psig. In the system’s normal alignment, water from the
condensate storage tank is used instead of injecting water from the suppression
pool into the reactor, but no credit is taken in the safety analyses for the
condensate storage tank water.
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ECCS - OPERATING (Continued)

With the HPCI system inoperable. adequate core cooling is assured by the
OPERABILITY of the redundant and diversified automatic depressurization system
and both the CS and LPCI systems. In addition, the reactor core isolation
cooling (RCIC) system, a system for which no credit is taken in the safety
analysis, will autoratically provide makeup at reactor operating pressures on
a reactor low water level condition. The HPCI out-of-service period of 14 days
is based on the demonstrated OPERABILITY of redundant and diversified lTow
pressure core cooling systems and the RCIC system. The HPCl system, and one LPCI
subsystem, and/or one CSS subsystem out-of-service period of 8 hours ensures that
sufficient ECCS, comprised of a minimum of one CSS subsystem, three LPCI subsysiems,
and all of the ADS will be available to 1) provide for safe shutdown of the
facility, and 2) mitigate and control accident conditions within the facility.
Alternatively, the out-of-service times described above can be determined in
accordance with the Risk Informed Completion Time Program. A Note prohibits the
application of Specification 3.0.4.b to an Tnogﬁrable HPC1 subsystem. There is an
increased risk associated with entering an OPERATIONAL CONDITION or other specified
condgition in the Applicability with an inoperable HPCI subsystem and the provisions
of Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for Operation
not met after performance of a risk assessment addressing inoperable systems and
components, should not pe applied in this circumstance.

The surveillance reguirements provide adequate assurance that the HPCI
system will be OPERABLE when reguired. Although &ll active components are
testable and full flow can be demonstrated by recirculation through a test loop
during reactor operation, a complete functional test with reactor vessel
injection requires reactor shutdown.

During plant startup, when the HPCI surveillance test is being performed, HPCI
is required to be tested within 12 hours of changing modes. The intent of tnhis
requirement is to verify operability prior to reaching any significant power. If HPCI
is not successfully demonstrated operable within the 12-hour period, the reactor steam
dome pressure must be reduced to less than 200 psig within the following 72 hours.

The intent of the action is to hold pressure at a point where sufficient steam is
available to test the pump; it does not permit power ascension to continue.

The ECCS ingection/spray subsystem flow path piping and components have the
potential to develop voids and pockets of entrained gases. Preventing and managing
gas intrusion and accumulation is necessary for proper operation of the ECCS
injection/spray subsystems and may also prevent a water hammer, pump cavitation, and
pumping of noncondensible gas into the reactor vessel.

Selection of ECCS injection/sgray subsystem locations susceptible to gas
accumulation is based on a review of system design information, 1ncluding piping and
instrumentation drawings, isometric drawings, plan and elevation drawings, and
calculations. The design review is su?plemented by system walk downs to validate the
system high points and tc confirm the location and orientation of impartant
components that can become sources of gas or could otherwise cause gas to be trapped
or difficult to remove during system maintenance or restoration. Susceptible
locations depend on plant and system configuration, such as stand-by versus operating
conditions.

The ECCS injection/spray subsystem is OPERABLE when 1t is sufficiently filled
with water. Acceptance criteria are establishea for the volume of accumulated gas at
susceptible locations. If accumuiated gas is discovered that exceeds the acceptance
criteria for the susceptible iocation (or the volume of accumulated gas at one or
more susceptible locations exceeds an acceptance criteria for gas volume at the
suction or discharge of a pumpj), the Surveillance is not met. Accumulated gas should
be eliminated or brought within the acceptance criteria 1imits. ECCS injection/spray
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EMERGENCY CORE COOLING SYSTEM

BASES

S - 0P TIN {(Continued)

subsystem locations susceptible to gas accumulation are monitored and, if gas is
found, the gas volume 1s compared to the acceptance criteria for the location.
Susceptible locations in the same system flow path which are subject to the same gas
intrusion mechanisms may be verified by monitoring a representative subset of
susceptible locations. Monitoring may not be practical for locations that are
inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods (e.g.,
operating parameters, remote monitoring) may be used to monitor the susceptible
Jocation. Monitoring is not required for susceptibie logations where the maximum
potential accumulated gas void volume has been evaluated and determined to not
challenge system OPERABILITY. The accuracy of the method used for monitoring the
susceptible locations and trending of the results should be sufficient to assure
system OPERABILITY during the Surveillance interval.

Surveillance 4.5.1.a.1.b 15 modified by a Note which exempts system vent flow
paths opened under administrative control. The administrative control should be
proceduralized and inciude statifoning a dedicated individual at the system vent flow
path who 1s in continuous communication with the operators in the control room. This
fndividual will have a method to rapidly close the system vent fiow path 1f directed:

Upon failure of the HPCI system to function properly after a small break
loss-of-coolant accident, the automatic depressurization system (ADS) automa-
tically causes selected safety/relief valves to open, depressurizing the reactor
so that flow from the low pressure core cooling systems can enter the core in
time to 1imit fuel cladding temperature to less than 2288°F. ADS is conserva-
tively required to be OPERABLE whenever reactor vessel pressure exceeds 168 psig.
This pressure is substantially below that for which the low pressure core cool-
ing systems can provide adequate core cooling for events requiring ADS.

ADS automatically controls five selected safety-retief valves. The safety
analysis assumes all five are operable. The allowed out-of-service time for one
valve for up to fourteen days 1s determined in a similar manner to other ECCS
subsystem out-of-service time allowances. Alternatively, the allowed out-of-
service time can be determined in accordance with the Risk Informed Completion
Time Program.

Verification that ADS accumulator gas supply header pressure is 298 psig
ensures adequate gas pressure for relfable ADS operation. The accumulator on each
ADS valve provides pneumatic pressure for valve actuation. The design pneumatic
supply pressure requirements for the accumulator are such that, following a
failure of the pneumatic supply to the accumulator at least two valve actuations
can occur with the drywell at 7¢% of design pressure. The ECCS safety analysis
assumes only one actuation to achieve the depressurization required for operation
of the low pressure ECCS. This minimum required pressure of 298 psig is provided
by the PCIG supply.
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Background:

The RPV contains penetrations below the top of the active fuel (TAF) that have
the potential to drain the reactor coolant inventory to below the TAF. If the water
Tevel shouTld drop below the TAF, the ability to remove decay heat is reduced, which
could Tead to elevated ciadding temperatures and clad perforation. Safety Limit
2.1.4 requires the RPV water ievel to be above the top of the active irradiated fuel
at all times to prevent such elevated cladding temperatures.

Applicable Safety Analysis:

With the unit in OPERATIONAL CONDITION 4 or 5, RPY water inventory control 1
not required to mitigate any events or accidents evaluated in the safety analyses. RPV
water inveritory control is reguired in OPERATIONAL CONDITIONS 4 and 5 to protect
Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of radiocactive
material to the énvironment should an unexpected draining event occur.

A double-ended guillotine break of the Reac¢tor Coolant System (RCS) is not
considered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, reduced
piping stresses, and ductile piping systems. Instead, an event is considered in which
an initiating event allows draining of the RPV water inventory through a single
penetration flow path with the highest flow rate, or the sum of the drain rates
through multiple penetration flow paths susceptible to a common mode failure (an
event that creates a drain path through multiple vessel penetrations located below
top of active fuel, such as 10ss of normal power, or a singie human error). It is
assumed, based on engineering judgement, that while in OPERATIONAL CONDITIONS 4 and
5, one low pressure ECCS injection/spray subsystem can malntain adequate reactor
vesse] water level.

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown RPVY
water inventory to be significant to public health and safety. Therefore, RPV Water
Inventory Control satisfies Criterion 4 of 1@ CFR 58.36{(c)(2)(il).

Limiting Condition for Operation:

The RPV water level must be controlied in OPERATIONAL €ONDITIONS 4 and 5 to
ensure that if an unexpected draining event should occur, the reactor coolant water
level remains above the top of the active irradiated fuel as required by Safety Limit
2.1.4.

The Limiting Condition for Operation (LCO) requires the DRAIN TIME of RPV water
inventory to the TAF to be 2 36 hours. A DRAIN TIME of 36 hours is considered
reasonable to identify and initiate action to mitigate unexpected draining of reactor
coolant. An event that could cause loss of RPV water inventory and result in the RPV
water level reaching the TAF in greater than 36 hours does not represent a significant
challenge to Safety Limit 2.1.4 and can be managed as part of normal plant operation.

One Jow pressure ECCS injection/spray subsystem is required to be OPERABLE and
capable of being manually aligned and started from the controi room to provide defense-
in-depth should an unexpected draining event occur. OPERABILITY of the ECCS
injection/spray subsystem includes any necessary valves, instrumentation, or controls
needed to manually align and start the subsystem from the control room. A low pressure
ECCS tnjection/spray subsystem consists of either one Core Spray System (CSS) subsystem
or one Low Pressure Coolant Injection (LPCI) subsystem. Each €SS subsystem consists of
two motor driven pumps, piping, and valves to transfer water from the suppression pool
or condensate storage tank (GST) to the RPV. Each LPCI subsystem consists of one motor
driven pump, piping, and valves to transfer water from the suppression pool to the RPV.
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RPY WATER INVENTORY CONTROL (WIG) (Continued)

The LCO is modified by a note which allows a required LPCI subsystem to be
considered OPERABLE during alignment and operation for decay heat removal 1f capable of
being manually realigned (remote or local) to the LPCI mode and is not otherwise
inoperable. Alignment and operation for decay heat removal includes when the required
RHR pump is not operating or when the system is realigned from or to the RHR shutdown
cooling mode. This allowance is necessary since the RHR System may be required to
operate in the shutdown cooling mode to remove decay heat and sensible heat from the
reactor. Because of the restrictions on DRAIN TIME, sufficient time will be dvallable
following an unexpected draining event to manually align and inftiate LPCI subsystem

operation to maintain RPY water inventory prior to the RPV water level reaching the
TAF,

Applicability:

RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5.
Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR PRESSURE
VESSEL (RPV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3.5.2, REACTOR
PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC). RPV water inventory control is

required to protect Safety Limit 2.1.4 which is applicable whenever irradiated fue} is
in the reactor vessel.

Actions:

Actfon a. - If none of the required low pressure ECCS injection/spray subsystems
are OPERABLE, one subsystem must be restored to OPERABLE status within 4 hours. In this
condition, the LCO controls on DRAIN TIME minimize the possibility that an unexpected
draining event could necessitate the use of the ECCS injection/spray subsystem;
however, the defense-in-depth provided by the ECCS injection/spray subsystem is lost.
The 4-hour allowed outage time for restoring the required low pressure ECCS
injection/spray subsystem to OPERABLE status is based on engineering judgment that
considers the LCO controls on DRAIN TIME and the low probability of an unexpected
draining event that would result in loss of RPV water inventory,

If the inoperable ECCS injection/spray subsystem is not restored to OPERABLE
status within 4 hours, action must be initiated immediately to establish a method of
water injection capable of operating without offsite electrical power. The method of
water injection includes the necessary instrumentation and controls, water sSources, and
pumps and valves needed to add water to the RPV or refueling cavity should an
unexpected draining event occur. The method of water injection may be manually
initiated and may consist of one or more systems or subsystems, and must be able to
access water inventory capable of maintaining the RPY water level above the TAF for
2 36 hours. If recirculation of injected water would occur, it may be credited in
determining the necessary water volume.

Action b. - Deleted

Action c. - With the DRAIN TIME less than 36 hours but greater than or equal to 8
hours, compensatory measures should be taken to ensure the ability to implement
mitigating actfions should an unexpected draining event occur. Should a draining event
lower the reactor coolant level to below the TAF, there is potential for damage to the
reactor fuel cladding and release of radioactive material. Additional actions are taken

to ensure that radioactive material will be contained, diluted, and processed prior to
belng released to the environment.

LIMERICK - UNIT 1 B 3/4 5-3b Associated with Amendment No. 227




EMERGENCY CORE COOLING SYSTEM
BASES

RPY WATER INYENTQRY CONTROL (WIC) (Continued)

The secondary containment provides a controlled volume in which fission products
can be containea, diluted, and processed prior to release to the environment.
Verification of the capability to establish SECONDARY CONTAINMENT INTEGRITY in Jess
than the DRAIN TIME is required. The required verification confirms actions to
establish SECONDARY CONTAINMENT INTEGRITY are preplanned and necessary materials are
available. SECONDARY CONTAINMENT INTEGRITY is considered established when one Standby
Gas Treatment (SGT) subsystem is capable of maintaining a negative pressure in the
secondary containment with respect to the environment. Verification that SECONDARY
CONTAINMENT INTEGRITY can be established must be performed within 4 hours. The required
verification is an administrative activity and does not require manipulation or testing
of equipment.

Secondary containment penetration flow paths form a part of SECONDARY CONTAINMENT
INTEGRITY. Verification of the capability to isolate each secondary containment
penetration flow path in less than the DRAIN TIME is required. The required
verification confirms actions to isolate secondary containment penetration flow paths
are preplanned and necessary materials are available. Power operated valves are not
reguired to receive automatic isolation signals if they can be closed manually within
the required time. Verification that secondary containment penétration flow paths can
be isolated must be performed within 4 hours. The required verification is an
administrative activity and does not require manipulation or testing of equipment.

One SGT subsystem 1s capable of maintaining the secondary containment at a
negative pressure with respect to the environment and filter gaseous releases.
Verification of the capability to place one SGT subsystem in operation in less than the
DRAIN TIME is required. The required verification confirms actions to place a SGT
subsystem in operation are preplanned and necessary materials are available.
Verification that a SGT subsystem can be placed in operation must be performed within 4

hours. The required verification is an administrative activity and does not require
manipulation or testing of equipment.

Action d. - With the DRAIN TIME less than 8 hours, mitigating actions are
implemented in case an unexpected draining event should occur. Note that if the DRAIN
TIME is Tless than 1 hour, the required Action e. to restore DRAIN TIME to 36 hours or
greater is also applicable.

Immediate action to establish an additional method of water inJection augmenting
the ECCS injection/spray subsystem required by the LCO is required. The additional
method of water injection includes the necessary instrumentation and controls, water
sources, and pumps and valves needed to add water to the RPV or refueling cavity should
an unexpected draining event occur. The note states that either the ECCS injection/
spray subsystem or the additional method of water injection must be capable of
operating without offsite electrical power. The additional method of water injection
may be manually initiated and may consist of one or more systems or subsystems. The
additional method of water injection must be able to access water inventory capable of
being injected to maintain the RPV water Jevel above the TAF for > 36 hours. The
additional method of water injection and the ECCS injection/spray subsystem may share
all or part of the same water sources. If recirculation of injected water would occur,
it may be credited in determining the required water volume,

Should a draining event lower the reactor coolant level to below tha TAF, there
Ts potential for damage to the reactor fuel cladding and release of radiocactive
material. Additional actions are taken to ensure that radioactive material will be
contained, diluted, and processed prior to being released to the environment,
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RPV WATER INVENTORY CONTROL (WIC) (Continued)

The secondary containment provides a control volume into which fission products
can be contained, dlluted, and processed prior to release to the environment. Actions
to immediately establish SECONDARY CONTAINMENT INTEGRITY are required. With SECONDARY
CONTAINMENT INTEGRITY established, one SGT subsystem is capable of maintaining a
negative pressure in the secondary containment with respect to the enviraonment.

The secondary containment penetrations form a part of SECONDARY CONTAINMENT
INTEGRITY. Actlons to immediately verify that each secondary containment penetration
flow path is isolated or to verify that it can be automatically or manually isolated
from the control room are required.

One SGT subsystem is capable of maintaining the secondary containment at a
negative pressure with respect to the environment and filter gaseous releases. Actions
to immediately verify that at least one SGT subsystem 1s capable of being placed in
operation are required. The required verification is an administrative activity and
does not require mantpulation or testing of equipment.

Action e. - IT the ACTIONs and assoclated allowed ocutage times are not met or if
the DRAIN TIME is less than 1 hour, actions must be initiated immediately to restare
the DRAIN TIME to = 36 hours. In this condition, there may be insufficient time to
respond to an unexpected draining event to prevent the RPV water inventory from
reaching the TAF. Note that ACTIONs are also applicabie when DRAIN TIME is less than 1
hour.

Survelllance Reguirements:

Surveillance Requirement (SR) 4.5.2.1 verifies that the DRAIN TIME of RPV water
inventory to the TAF is > 36 hours. The period of 36 hours is considered reasonable to
identify and initiate actlon to mitigate draining of reactor coolant. Loss of RPV water
inventory that would result in the RPV water level reaching the TAF in greater than 36
hours does not represent a significant challenge to Safety Limit 2.1.4 and can be
managed as part of normal plant operation.

The definition of DRAIN TIME states that realistic cross-sectional areas and
drain rates are used 1n the calculation. A realistic drain rate may be determined using
a single, step-wise, or integrated calculation considering the changing RPV water level
during a draining event. For a control rod RPV penetration flow path with the control
rod drive mechanism removed and not replaced with a blank flange, the realistic c¢ross-
sectional area is based on the control rod blade seated in the control rod guide tube.
If the control rod blade will be raised from the penetration to adjust or verify
seating of the blade, the exposed cross-sectional area of the RPY penetration flow path
is used.

The definition of DRAIN TIME excludes from the calculation those penetration flow
paths connected to an intact closed system, or isolated by manual or automatic valves
that are closed and administratively controlled, blank flanges, or other devices that
prevent flow of reactor coolant through the penetration fiow paths. A blank flange or
other bolted device must be connected with a sufficient number of bolts to prevent
draining. Normal or expected leakage from closed systems or past isolation devices 1s
permitted. Determinatlion that a system is intact and closed or fsolated must consider
the status of branch Tines.

The Residual Heat Removal (RHR) Shutdown Cooling System is only considered an
intact closed system when misalignment 1ssues (Reference 6) have peen precluded by
functional valve iInterlocks or by 1solation devices, such that redirection of RPV water
out of an RHR subsystem is preciuded. Further, the RHR Shutdown Cooling System 1s only
considered an intact closed system 1f {ts controls have not been transferred to Remote
Shutdown, which disables the interjocks and isolation signals.
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RPY WATER INVENTQRY CONTROL (WIC) (Continued)

The exclusion of a single penetration flow path, or muitipie peneifration Tlow
paths susceptible to a common mode failure, from the determination of DRAIN TIME should
consider the effects of temporary alterations in support of maintenance (rigging,
scaffolding, temporary shielding, piping plugs, freeze seals, etc.). If reasonable
controls are implemented to prevent such temporary alterations from causing a draining
event from a clpsed system or between the RPV and the isolation device, the effect of
the temporary alterations on DRAIN TIME rieed not be considered. Reasonable controls
include, but are not limited to, controls consistent with the guidance in NUMARC 93-81,
“Industry Guideline for Monitoring the Effectiveness of Maintenance at Nuclear Power
Plants,” Revision 4, NUMARC 91-#6, “Guidelines for Industry Actions to Assess Shutdown
Management,” or commitments to HUREG-8612, “Control of Heavy Loads at Nuclear Power
Plants.”

TS 4.8.1 requires SRs to be met between performances. Therefore, any changes 1in
plant conditions that would change the DRAIN TIME requires that a new DRAIN TIME be
determined.

SRs 4.5.2.2 and 4.5.2.3 - The minimum water level of 16 feet required for the
suppression pool is periodicaily verified to epsure that the suppression pool will
provide adequate net positive suction head (NPSH) for the CSS subsystem or LPCI
subsystem pumps, recirculation volume, and vortex prevention. With the suppression pool
water level less than the required 1imit, the required ECCS injection/spray subsystem
is inoperable unless aligned to an OPERABLE CST.

The required €SS subsystem is OPERABLE if it can take suction from the CST, and
the CST water level is sufficient to provide the required NPSH for the CSS pumps.
Therefore, a verification that either the suppression pool water level is greater than
or equal to 16 feet B inches or that a €SS subsystem is aligned to take suction from
the CST and the CST contains greater than or equal to 135,880 available gallons of
water, equivalent to a level of 29 feet @ inches, ensures that the CSS subsystem can
supply the required makeup water to the RPV.

SR 4.5.2.4 - The flow path piping has the potential to develop voids and pockets
of entrained air. Maintaining the pump discharge lines of the required ECCS
injection/spray subsystems full of water ensures that the ECCS subsystem will perform
properly. This may also prevent a water hammer following an ECCS actuation. One
acceptable method of ensuring that the Tines are full is to vént at the high points.

SR 4.5.2.5 - DELETED

SR 4.5.2.6 - Verifying that the required ECCS injection/spray subsystem can be
manually aligned, and the pump started and operate for at least 18 minutes demonstrates
that the subsystem is available to mitigate a draining event. This surveillance
requirement 1s modified by two footnotes. The first states that testing the ECCS
injection/spray subsystem may be done through the test return 1ine to avoid overfilling
the refueling cavity. The second states that credit for meeting the surveillance
requirement may be taken for normal system operation that satisfies the survejllance
requirement, such as using the RHR mode of LPCI for greater than or equal to 18
minutes. The minimum operating time of 18 minutes was based on engineering judgement.

SR 4.5.2.7 - Verifying that each valve credited for automatically isolating a
penetration ftow path actuates to the isolation position on an actual or simulated RPV
water level isolation signal is required to prevent RPV water inventory from dropping
below the TAF should an unexpected draining event occur.
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RPY WATER INVENTQRY CONTROL (WIC) (Continued)

SR 4.5.2.8 - This surveillance verifies that a required CSS subsystem or LPCI
subsystem can be manually aligned and started from the control room, including any
necessary valve alignment, instrumentation, or controls, to transfer water from the
suppression pool or CST to the RPV.

The Surveillance Frequencies in the above SRs are controlled under the
Surveillance Frequency Controlled Program.

REFERENCES

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory
in Boiling Water Reactors During Shutdown and Startup,” November 1984.

2. Information Notice 86-74, "Reductian of Reactor Coolant Inventory Because of
Misalignment of RHR Valves," August 1986.

3. Generic Letter 92-P4, "Resolution of the Issues Related to Reactor Vessel
Water Level-Instrumentation in BWRs Pursuant to 18 CFR 5@.54(f)," August
1992.

4. NRC Bulletin 93-83, "Resolution of Issues Related to Reactor Vessel Water
Level Instrumentation in BWRs," May 1993.

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel
Draindown at Millstone 1," July 1994,

6. General Electric Service Information Letter No. 388, "RHR Valve Misalignment
During Shutdown Cooling Operation for BWR 3/4/5/6," February 1983.
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3/4.5.3 SUPPRESSION CHAMBER

The suppressian chamber 3s required to be OPERABLE as part of the ECCS to
ensure that a sufficient supply of water is available to the HPCI, CS and
LPCI systems in the event of a LOCA. This Timit on suppression chamber mipimum
water volume ensures that sufficient water is available to permit recireulation
cooling flow to the core. The OPERABILITY of the suppression chamber in
OPERATIONAL CONDITION I, 2, or 3 ts also required by Speeification 3.6.2.1.
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RPV WATER INVENTORY CONTROL (WIC) <(Continued)

SR 4.5.2.8 - The required ECCS subsystem is required to actuate on a manual
initiation signal. This surveillanceé verifies that a manual initiation signal will
cause the required €3S subsystem or LPCI subsystem to start and operate as
designed, including pump startup and actuation of all automatic valves to their
required positions. This SR 1s modified by a note that excludes vessel
injeetion/spray during the surveillance, Since all active components are testable
and full flow can be demonstrated by rec1rcu1ation through the test line, coolant
injection into the RRV 1s not required during the survelilance,

The Surveillance Frequencies in the above SRs are controlted under the
Surveillance Frequency Controlled Program.

REFERENCES

1. Tanformation Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory
in Boiling Water Reactors During Shutdown and Startup," November 1984.

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of
Misalignment of RHR Valves," August 1986.

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel
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BASES

3/4,5.3 SUPPRESSION CHAMBER

The suppression chamber is required to be OPERABLE as part of the ECCS to
ensure that a sufficient supply of water is available to the HPCI, CS and
LPCI systems in the event of a LOCA. This 1imit on suppression chamber minimum
water volume ensures that sufficient water is available to permit recirculation
cooling flow to the core. The OPERABILITY of the suppression chamber in
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1.

LIMERICK - UNIT 1 B 3/4 5-4 | Amendment No. 152
Associated with Amendment 216, 227



3/4.6 CONTAINMENT SYSTEMS -

BASES
3/4.6.1 PRIMARY CONTAINMENT
/4. ITA T

PRIMARY CONTAINMENT INTEGRITY ensures that the release of radioactive mate-
rials from the containment atmosphere will be restricted to those leakage paths
and associated leak rates assumed in the safety analyses. This restriction,.
in eonjunction with the leakage rate limitatien, will 1imit the SITE BOUNDARY
radiation doses to within the Timits of 10 CFR Part 100 during acclident conditions.

374.6.1.2 PRIMARY. CONTAINMENT LEAKAGE

The 1imitations on primary containment Teakage rates ensure that the total
containment leakage volume will not exceed the value calculated in the safety
analyses at the design basis LOCA maximum peak containment pressure of 44 psig, Pa. As
an added conservatism, the measured overall integrated Teakage rate (Type A Test) is
further 1imited to less than or equal to 0.75 La during performance of the periodic
tests to account for possible degradatien of the containment leakage barriers between
lTeakage tests.

Operating experience with the main steam 11né isolation valves has
indicated that degradation has occasionally occurred in the leak tightness of
the valves; therefore the special reguirement for testing these valves.

The surveillance testing for measuring leakage rates is consistent with
the Primary CGontainment Leakage Rate Testing Proggram.

Limerick has an approved Ticense amendment te implement 10 CFR 50.69, “Risk-
Informed Categorization and Treatment of Structures, Systems and Components for Nuclear
Power Reactors”, and may voluntarily comply with the treatment requirements of 10 CFR
50.69 as an alternative to compliance with the Type B and ‘Type € leakage tfesting
requirements of 10 CFR 5Q, Appendix J for Risk-Informed Safety Classification (RISC)
RISC-3 or RISC-4 penetrations and valves meeting the following criteria:

A. Containment penetrations that are either 1-inch nominal size or less, or
continuousiy pressurized.
B, ~Containment isolation valves that meet one or more of the following criteria.
1. The valve is required to be open under accident conditions to prevent.or
mitigate core damage events;
2. The valve 1s normally closed and in a physically closed, water-filled system;
3. The valve is in a physically closed system whe3e piping prassure rating
exceeds the contaihment désign pressure rating and 1s not connected to the
. reactor coolant pressure boundary; or
4. The valve is l-inch nominal size or less.

RISC-3 penetrations and valves that meet the criteria above may be removéed from
the scope of the Primary Containment Leakage Rate Testing Program, as implemehted by
Technical Specifications 3.6.1, 4.6.1 and 6.8.4.g. Alternative Treatment wil] be
implemented in accordance with the requirements of 10 CFR 50.69(d).

LIMERICK - UNIT 1 B 3/4 6-1 - Amendment No. 33, 106, 307, 118
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3/4.6 CONTAINMENT SYSTEMS
BASES

The 1imitations on closure and teak rate for the primary containment air
lock are required to meet the restrictions on PRIMARY CONTAINMENT INTEGRITY
and the Primary Containment Leakage Rate Testing Program. Oniy one closed door in
the alr Tock is required to maintain the integrity of the containment.

RNAT PATHHA

Calculated doses resulting from the maximum leakage allowances for the
main steamline isolation vatves in the postulated LGCA situations will not
exceed the criteria of 10 CFR Part 100 guidelines, provided the main steam 1ine
system from the isgolation valves up tog and including the turbine condenser remains
intact. Operating experiente has indicated that degradation has occasionally
occurred in the leak tightness of the MSIVs such that the specified leakage
requirements have not always been continuocusly maintained. The requirement for
the MSIV Leakage Alternate Drain Pathway serves to reduce the offsite dose.

LIMERICK - UNIT 1 B 3/4 6-1a Amendment No. 33, 486, 107, H3
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CONTAINMENT SYSTEMS
BASES
37/4.6.1.5 PRIMARY CONTAINMENT STRUGTURAL INTEGRITY

This Timitation ensures that tmhe structurdal integrity of the containment
will be maintained camparable to the original design standards for the life of
the unit. Structural integrity is required to ensure that the cofitainment will
withstand the maximum calculated pressure in the event of a LOCA. A visual
inspection in accordance with the Primary Containment Leakage Rate Testing
Program is sufficient to demonstrate this capability.

The 1imitations on drywell and suppression chamber internal pressure ensure
that the calculated contairnment peak pressure does not exceed the design
pressure of 55 psig during LOCA conditions or that the external pressure differ-
ential does not exceed the design maximum external pressure differential of
5.0 psid. The 1imit 6f - 1.0 to + 2.0 psig for 1nitial containment pressure
will 1imit the total pressure to < 44 psig which is Tess than thée design
pressure and is consistent with the safety analysis. .

1.7 z A T

The Timitation on drywell average air temperature énsures that the con-
tainment peak air temperature does not exceed the design température of 340°F
during steam 1ine break conditions and is‘consistent with the safety analysis.

3/4.6.1.8 DRYHELL AND SUPPRESSION CHAMEER PURGE SYSTEM |

The drywell and suppression ¢hamber purge supply and exhaust fsolation _I
valyes are required to be closed during plant operation except as required for
“inerting, deinerting, pressure control, ALARA or air guality consideratdigns for
personnel entry, or Surveillances that require the valves to be open. Limiting
the use of the drywell and suppressjon chamber purge system to specific criteria
is imposed to protect the integrity of the SGTS filters. Analysis indicates
that should a LOCA occur while this pathway is being utiliZed, the associated
pressure surge through the-(18 or 24") purge 1ines will adversely affect the
integrity of SGTS. This condition 1s not imposed on the 1 and 2 inch valves used
for pressure control since a surge through these Tines does not threaten the
operability of SGTS.

Suryveillance requirement 4.6.1,8 ensures that the primary containment purge
valves are closed as required or, if open, open for an .allowable reason. If
a purge valve is open 1n violation of this SR, the valve is considered inoperaple.
The SR is modified by a Note stating that primary containment purge valves
are only required to be closed fn OPERATIONAL CONDITIONS 1, 2 and 3. The SR
is also modified by a Note stating that the SR is not required to be met when
the purge valves aré open for the stated reasons. The Note states that these
valves may be opened for inerting, deinerting, pressure control, ALARA or ajr
quality considerations for personnel entry, or Surveillances that require the
valves to be open., The 18 or 24 1rich purge valves are -capable of closing in
the environment following a LOCA. Therefore, these valves are allowed to be
open for iimited periods of time. ' '
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CONTAINMENT SYSTEMS

BASES

3/4.6.2  DEPRESSURIZATION SYSTEMS

The specifications of this section ensure that the primary containment
pressure will not exceed the design pressure of 55 psig during primary system
blowdown from full operating pressure. Management of gas voids is important to
Suppression Pool Cooling/Spray Subsystem OPERABILITY.

The suppression chamber water provides the heat sink for the reactor coolant
system energy release following a postulated rupture of the system. The
suppression chamber water volume must absorb the associated decay and structural
sensible heat released during reactor coolant system blowdown from
rated conditions. Since all of the gases in the drywell are purged into the
suppression chamber air space during a loss-of-coolant accident, the pressure
of the suppression chamber air space must not exceed 55 psig. The design volume
of the suppression chamber, water and air, was obtained by considering that the
total volume of reactor coolant is discharged to the suppression chamber and
that the drywell volume is purged to the suppression chamber.

Using the minimum or maximum water volumes given in this specification,
suppression pool pressure during the design basis accident is below the design
pressure. Maximum water volume of 134,600 ft’ results in a downcomer submergence
of 12'3" and the minimum volume of 122,120 ft* results 1n a submergence approximately
2'3" less. The majority of the Bodega tests were run with a submerged Tength of 4
feet and with complete condensation. Thus, with respect to the downcomer submergence,
th1s specification is adequate. The maximum temperature at the end of the
blowdown tested during the Humboldt Bay and Bodega Bay tests was 170°F and this
is conservatively taken to be the 1imit for complete condensation of the reactor
coolant, although condensation would occur for temperature abave 170°F.

Should 1t be necessary to make the suppression chamber inoperable, this shall
only be done as specified in Specification 3.5.3.

Under full power operating conditions, blowdown through safety/relief valves
assuming an initial suppression chamber water temperature of 95°F results in a
bulk water temperature of approximately 140°F immediately following biowdown
which is below the 190°F bulk temperature 1imit used far complete condensation
via T-quencher devices. At this temperature and atmospheric pressure, the
avajlable NPSH exceeds that required by both the RHR and core spray pumps, thus
there is no dependency on containment overpressure during the accident injection
phase. [If both RHR loops are used for containment cooling, there is no dependency
on containment overpressure for post-LOCA operations.

LIMERICK - UNIT 1 B 3/4 6-3 Amendment No. 33, 5%, 66, 106,
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CONTAINMENT SYSTEMS
BASES

/4.6, ES ATI ST (Continued)

RHR Suppression Pool Cooling/Spray subsystem piping and components have the
potential to develop voids and pockets of entrained gases. Preventing and managing
gas intrusion and accumulation is necessary for proper operation of the RHR
suppression pool subsystems and may alsc prevent water hammer and pump cavitation.

Selection of RHR Suppression Pool Cooling/Spray subsystem locations susceptible
to gas accumulation is based on a review of system design information, including
piping and instrumentation drawings, isometric drawings, plan and elevation drawings,
and calculations. The design review is supplemented by system walk downs to validate
the system high points and to confirm the location and orientation of important
components that can become sources of gas or could otherwise cause gas to be trapped
or difficult to remove during system maintenance or restoration. Susceptible
locations depend on plant and system configuration, such as stand-by versus operating
conditions.

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is
sufficiently filled with water. Acceptance criteria are established for the volume
of accumulated gas at susceptible Tocations. If accumulated gas is discovered that
exceeds the acceptance criteria for the susceptible location (or the volume of
accumulated gas at one or more susceptible locations exceeds an acceptance criteria
for gas volume at the suction or discharge of a pump), the Survéillance is not met.
Accumulated gas should be eliminated or brought within the acceptance criteria
Timits.

RHR Suppression Pool Cooling/Spray subsystem locations susceptible to gas
accumulation are monitored and, if gas is found, the gas volume is compared to the
acceptance criteria for the location. Susceptible locations in the same system flow
path which are subject to the same gas intrusion mechanisms may be verified by
monitoring a representative subset of susceptible Tocations. Monitoring may not be
practical for locations that are inaccessible due to radiological or environmental
canditions, the plant configuration, or personnel safety. For these locations
alternative methods (e.g., operating parameters, remote monitoring) may be used to
monitor the susceptible location. Monitoring is not required for susceptible
locations where the maximum potential accumulated gas void volume has been evaluated
and determined to not challenge system OPERABILITY. The accuracy of the method used
for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.

One of the surveillance requirements for the suppréssion pool cooling (SPC)
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate
310,000 gpm while operating in the SP€ mode with flow through the heat
exchanger and its associated closed bypass valve, énsuring that pump performance
has not degraded during the cycle and that the flow path is operable. This test
confirms one point on the pump design curve and is indicative of overall
performance. Such inservice inspections confirm component operability, trend
performance and detect incipient failures by indicating abnormal performance. The
RHR heat exchanger bypass valve is used for adjusting flow through the heat
exchanger, and is not designed to be a tight shut-off valve. With the bypass
valve closed, a portion of the total flow still travels through the bypass, which

LIMERICK - UNIT 1 B 3/4 6-3a Amendment No. 5%, &8
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CONTATNMENT SYSTEMS

BASES

3/4.6.2 DEPRESSURIZATION SYSTEMS (Continued)

can affect overall nheat transfer. However, no heat transfer performance
requirement of the heat exchanger is intended by the current Technical
Specification surveillance requirement. This is confirmed by the lack of any flow
requirement for the RHRSW system in Technical Specifications Section 3/4.7.1.
Verifying an RHR flowrate through the heat exchanger does not demonstrate heat
removal capability in the absence of a requirement for RHRSW flow. LGS does
perform heat transfer testing of the RHR heat exchangers as part of its response

to Generic Letter 89-13, which verified the commitment to meet the requirements of
GDC 46.

Experimental data indicate that excessive steam condensing loads can be
avoided if the peak local temperature of the suppression pool is maintained below
200°F during any period of relief valve operation for T-quencher devices.
Specifications have been placed on the envelope of reactor operating conditions so
that the reactor can be depressurized 1n a timely manner to avoid the regime of
potentially high suppression chamber toadings.

Because of the large volume and thermal capacity of the suppression pool,
the volume and temperature normally changes very stowly and monitoring these
parameters daily is sufficient to establish any temperature trends. By requiring
the suppression pool temperature to be frequently recorded during periods of
significant heat addition, the temperature trends will be closely followed so
that appropriate action can be taken.

In addition to the 1imits on temperature of the suppression chamber pool
water, operating procedures define the action to be taken in the event a safety-
relief valve inadvertently opens or sticks open. As & minimum this action shall
include: (1) use of all availabie means to close the valve, (2) initiate suppres-
sion poot water cooling, (3) initiate reactor shutdown, and (4) if other safety-
relief valves are used to depressurize the reactor, their discharge shall be
separated from that of the stuck-open safety/relief valve to assure mixing and
uniformity of energy insertion to the pool.

During a LOCA, potential leak paths between the drywell and suppression chamber
airspace could result in excessive containment pressures, since the steam flow into
the airspace would bypass the heat sink capabilities of the chamber. Potential sources
of bypass leakage are the suppression chamber-to-drywell vacuum breakers (VBs),
penetrations in the diaphragm floor, and cracks in the diaphragm flgor and/or liner plate and
downcomers located in the suppression chamber airspace. The containment pressure
response to the postulated bypass leakage can be mitigated by manually actuating the
suppression chamber sprays. An analysis was performed for a design bypass leakage area of
a/vk equal to 0.0500 ft? to verify that the operator has sufficient time to initiate the
sprays prior to exceeding the containment design pressure of 55 psig. The limit of 10% of
the design value of 0.0500 ft? ensures that the design basis for the steam bypass analysis
is met.

LIMERICK - UNIT 1 B 3/4 6-3b Amendment No. 5%, 68 |
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CONTAINMENT SYSTEMS
BASES

DEPRESSURIZATION SYSTEMS  (Continued)

The drywell-to-suppression chamber bypass test at a differential pressure of at
Teast 4.0 psi verifies the overall bypass Teakage area for simulated LOCA conditions is
Tess than the specified 1imit. For those outages where the drywell-to-suppression chamber
bypass leakage test in not conducted, the VB leakage test verifies that the VB leakage area
1s less than the bypass limit, with a 76% margin to the bypass 1imit to accommodate the
remaining potential leakage area through the passive structural components. Previous
drywell-to-suppression chamber bypass test data indicates that the bypass leakage through
the passive structural components will be much less than the 76% margin. The VB leakage
1imit, combined with the negligible passive structural leakage area, ensures that the
drywell-to-suppression chamber bypass leakage 1imit is met for those outages for which
the drywell-to-suppression chamber bypass test is not scheduled.

3/4.6,3 PRIMARY CONTAINMENT ISOLATION VALVES

The OPERABILITY of the primary containment isolation valves ensures that
the containment atmosphere will be isolated from the outside environment in
the event of a release of radioactive material to the containment atmosphere
or pressurization of the containment and is consistent with the requirements
of GDC 54 through 57 of Appendix A of 10 CFR Part 50. Containment isolation
within the time Timits specified for those isolation valves designed to close
automaticaily ensures that the release of radioactive material to the environ-
ment will be consistent with the assumptions used in the analyses for a LOCA,

The scram éischarge volume vent and drain valves serve a dual function, one of
which is primary containment isolation. Since the other safety functions of the scram
discharge volume vent and drain valves would not be available if the normal PCIV
actions were taken, actions are provided to direct the user to the scram discharge
volume vent and drain operability requirements contained in Specification 3.1.3.1.
However, since the scram discharge.volume vent and drain valves are PCIVs, the
Surveillance Requirements of Specification 4.6.3 stil] apply to these valves.

The opening of a containment isolation valve that was locked or sealed closed
to satisfy Technical Specification 3.6.3 Action statements, may be reopened on an
intermittent basis under administrative controls. These controls consist of stationing
a dedicated individual at the controls of the valve, who is in continuous communication
with the control room. In this way, the penetration can be rapidly isolated when a need
for primary containment isolation is indicated.

Primary containment isolation valves governed by this Technical Specification
are identified in Table 3.6.3-1 of the TRM.

This Surveillance Requirement requires a demonstration that a representative

sample of reactor instrument 1ine excess flow check valves (EFCVs) is OPERABLE by
verifying that the valve actuates to the isolation position on a simulated instrument
Tine greak signal. The reEresentative sample consists of an approximately equal number
of EFCVs, such that each EFCV is tested in accordance with the surveillance Frequency
Control Program. In addition, the EFCVs in the sample are representative of the various
plant configurations, models, sizes, and operating environments. This ensures that

any potentially common problem with a specific type or application of EFCV is detected
at tﬁe earliest possible time. This Surveillance Requirement provides assurance that
the instrumentation 1ine EFCVs will perform so that Eredicted radiolegical consequences
will not be exceeded during a postulated instrument ine break event, Furthermore, any
EFCY failures will be evaluated to determine if additional testing in the test interval
is warranted to ensure overall reliability is maintained. 0 erating experience has
demonstrated that these components are highly reliable and tﬁat failures to isolate are
very infrequent. Therefore, testing of a representative sample was concluded to be
acceptable from a relfability standpoint. For some EFCVs, this Surveillance can be
performed with the reactor at power.

LIMERICK - UNIT 1 B 3/4 6-4 Amendment No. 46,68,146,148,168,1 86



Vacuum relief valves are provided to equalize the pressure between the
suppression ¢hamber and drywell. This system will maintain the structural
integrity of the primary containment under conditions of large differential
pressures. '

Thé vacuum breakeérs between the suppression chamber and the drywell must
not be inoperable in the open position since this would allow bypassing of the
suppression pool in case of an accident. Two pairs of valves are required to
prote¢t containment structural integrity. There are four pairs of valves
(three to provide minimum redundancy) so that operatioh may continue for up to
72 hours or in accordance with the Risk Informed Completion Time Program with no
more than two pairs of vacuum breakers inoperable in the closed posttion.

Each vacuum breaker valve's position indication system is of great endugh
sensitivity to ensure that the maximum steam bypass leakage coefficient of

A
J& = 0.05 ft?

for the vacuum relief system (assuming one vaive fully open) will not be exceeded.

LIMERICK - UNIT 1 B 3/4 6-4a Amendment No. 148,
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BASES

3/4.6.5 SECONDARY CONTAINMENT

Secondary containment is desfgned to minimize any ground level release of
radicactive material which may result from an accident. The Reactor Enciosure
and associated structures provide secondary containment during normal aoperation
when the drywell is sealed and in service. At other times the drywell may be
open and, when required, secondary containment integrity is specified.

Establishing and maintaining a vacuum in the reactor enclosure secondary
containment with the standby gas treatment system in accordance with the
Surveillance Frequency Control Program, along with the surveillance of the doors,
hatches, dampers and valves, is adequate to ensure that there are no violations of
the integrity of the secondary containment.

The OPERARILITY of the reactor enciosure recirculation system and the standby
gas treatment systems ensures that sufficient iodine removal capability will
be available in the event of a LOCA. The reduction in containment iodine
inventory reduces the resulting SITE BOUNDARY and Control Room radiation doses
associated with containment leakage. The operation of these systems and
resultant iodine removal capacity are consistent with the assumpticns used in the
LOCA analysis. Provisions have been made to continuously purge the filter
plenums with instrument air when the filters are not in use to prevent buildup of
moisture on the adsorbers and the HEPA filters.

As a result of the Alternative Source Term (AST) project, secondary
containment integrity of the refueling area 1s not required during certain
conditions when handling irradiated fuel or during CORE ALTERATIONS and alignment
of the Standby Gas Treatment System to the refueling area is not regquired. The
control room dose analysis for the Fuel Handling Accident (FHA) is based on
unfiltered releases from the South Stack and therefore, does not require the
Standby Gas Treatment System to be aligned to the refueling area.

However, when handling RECENTLY IRRADIATED FUEL, secondary containment
integrity of the refueling area is required and alignment of the Standby Gas
Treatment System to the refueling area is required. The AST fuel handling analysis
does not include an accident involving RECENTLY TRRADIATED FUEL or an accident
involving draining the reactor vessel.

The Standby Gas Treatment System 1s required to be OPERABLE when handling
irradiated fuel, handling RECENTLY IRRADIATED FUEL and during CORE ALTERATIONS.
Fuel Handling Accident releases from the North Stack must be filtered through the
Standby Gas Treatment System to maintain control room doses within regulatory
limits. The OPERABILITY of the Standby Gas Treatment System assures that releases,
if made through the North Stack, are filtered prior to release.

LIMERICK - UNIT 1 8 3/4 6-5 Amendment No. 6,48,7%,106,122,
185,186, ECRLG09-00052,
Associated with Amendment No. 227



CONTAINMENT SYSTEMS
BASES

SECONDARY CONTAINMENT (Continued)

Surveillances 4.6.5.1.1.a and 4.6.5.1.2.a are each modified by a footnote (*)
which states the surveillance is not required to be met for up to 4 hours if an
analysis demonstrates that one standby gas treatment subsystem remains capable of
establishing the required secondary containment vacuum. Use of the footnote is
expected to be infrequent but may be necessitated by situations in which secondary
containment vacuum may be less than the required containment vacuum, such as, but
not Timited to, wind gusts or failure or change of operating normal ventilation
subsystems. These conditions do not indicate any change in the leak tightness of
the secondary containment boundary. The analysis should considér the actual
conditions (equipment configuration, temperature, atmospheric pressure, wind
conditions, measured secondary containment vacuum, etc.) to determine whether, if
an accident requiring secondary containment to be OPERABLE were to occur, one train
of standby gas treatment could establish the assumed secondary containment vacuum
within the time assumed in the accident analysis. If so, the surveillance may be
considered met for a period up to 4 hours. The 4-hour limit is based on the
expected short duration of the situations when the footnote would pe applied.

Surveillances 4.6.5.1.1.b.2 and 4.6.5.1.2.b.2 require verifying that one
secondary containment personnel access door in each access opening is closed
which provides adequate assurance that exfiltration from the secondary
containment will not occur. An access opening contains at least one inner and
one outer door. The intent is to not breach the secondary containment, which js
achieved by maintaining the inner or outer personnel access doar closed.
Surveillances 4.6.5.1.1.b.2 and 4.6.5.1.2.b.2 provide an allowance for brief,
1nadvertent, simultaneous openings of redundant secondary containment personnel
access doeors for normal entry and exit conditions.

Although the safety analyses assumes that the reactor enclosure secondary
containment draw down time will take 930 seconds, these surveillance require-
ments specify a draw down time of 916 seconds. This 14 second difference is
due to the diesel generator starting and sequence loading delays which is not
part of this surveillance requirement.

The reactor enclosure secondary containment draw down time analyses assumes
a starting point of 0.25 inch of vacuum water gauge and worst case SGTS dirty
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as-
sumption by starting the drawdown from ambient conditions and connecting the
adjacent reactor enclosure and refueling area to the SGTS to split the exhaust
flow between the three zones and verifying a minimum flow rate of 2800 cfm from
the test zone. This simulates the worst case flow alignment and verifies ade-
quate flow is available to drawdown the test zone within the required time.
The Technical Specification Surveillance Requirement 4.6.5.3.b.3 is intended
to be a muiti-zone air balance verification without 1solating any test zone.

LIMERICK - UNIT 1 8 3/4 6-5a Amendment No. &,48,7%,186,122,
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SECONDARY CONTAIMMENT (Continued)

The SGTS fans are sized for three zones ahid therefore, when alighed to a
single zone or two zones, will have excess Capacity to mere gquickly drawdown
the affected zohes. There 7s no maximum flow }imit to individual zones or

pairs of zones and the air balance and drawdewn time are verified when all
three zones are connected to the SGTS.

The three zone air balance verifitation and drawdown test will be done
after any major System alteration, which is any modification which will have
an effect on the SGTS flowrate such that the ability of the SGTS to drawdown
the reactor enclosure to greater than or equal to 0.25 inch of vacuum water
gage in less than or equal to 916 seconds could be affected.

LIMERICK - UNIT 1 . B 3/% 6-5b Amendment No. 6,40,71,106,122,
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CONTAINMENT SYSTEMS
BASES

3/4.6.5 SECONDARY CONTAINMENT (Continued)

The field tests for bypass Teakage across the SGTS charcoal adsorber and
HEPA filter banks are performed at a flow rate of 5764 + 10% cfm. The laboratory
analysis performed on the SGTS carbon samples will be tested at a velocity of 66
fpm based on the system residence time.

The SGTS fiTter train pressure drop is a function of air flow rate and
filter conditions. Surveillance testing is performed using either the SGTS or
drywell purge fans to provide operating convenience.

Each reactor enclosure secondary containment zone and refueling ares
secondary containment zone is tested independently to verify the design leak
tightness. A design leak tightness of 2500 cfm or less for each reactor
enclosure and 764 cfm or less for the refueling area at a 0.25 inch of vacuum
water gage will ensure that containment integrity is maintained at an
acceptable level if a1l zones are connected to the SGTS at the same time.

The Reactor Enclosure Secondary Containment Automatic Isolation Valves
and Refueling Area-Secondary Containment Automatic Isolation Valves can be
found in the UFSAR.

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary
cantainment post-draw down leakage rate of 2500 ¢fm and certain post-accident
X/Q values. While the post-accident X/Q values represent a statistical inter-
pretation of historical meteorological data, the highest ground level wind
speed which can be associated with these values is 7 mph (Pasquill-gifford
stability Class G for a ground level release). Therefore, the surveillance
requirement assures that the reactor enclosure secondary containment is verified
under meteoroiogical conditions consistent with the assumptions utilized in the
design basis analysis. Reactor Enclosure Secondary Containment leakage tests that
are successfully performed at wind speeds in excess of 7 mph would also satisfy
the leak rate surveillance requirements, since it shows compliance with more
conservative test conditions.

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL

The primary containment atmospheric mixing system is provided to ensure
adequate mixing of the containment atmosphere to prevent localized accumulations
of hydrogen and oxygen from exceeding the lower flammability 1imit during post-
LOCA conditions.

A11 nuclear reactors must be designed to withstand events that generate
hydrogen either due to the zirconium metal water reaction in the core or due to
radiolysis. The primary method to control hydrogen is to inert the primary
containment. With the primary containment inert, that is, oxygen concentration
<4.0 volume percent (v/0), a combustible mixture cannot be present in the primary
containment for any hydrogen concentration. The capability to inert the primary
containment and maintain oxygen <4.0 v/o works together with Drywell Hydrogen
Mixing System to provide redundant and diverse methods to mitigate events that
produce hydrogen.

LIMERICK - UNIT 1 B 3/4 6-6 Amendment No. 8, 186, 122,
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CONTAINMENT SYSTEMS
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3/4.6.6  PRIMARY CONTAINMENT ATMOSPHERE CONTRQL (Continued)

If oxygen concentration is 2 4.0 v/o at any time while operating in QPERATIONAL
CONDITION 1 or 2, oxygen concentration must be restored te < 4.0 v/0 within 72 hours.
The 72 hour Completion Time 7s allowed whem oxygen concentratfon 18 2 4.0 v/0 because
of the low probability and long duration of an évent that would generate significant
amounts of hydrogen occurring during this period.

The provision of Specification 3.0.4.¢ 1s appiicable. This allowance permits
entry into the applicable OPERATIONAL CONDITION(S) -while relying on the Actions. This
allowahce is acceptable because ineérting the primary containment prevents containment
access without an appropriate breathing apparatus. Therefore, the primary containment
is inerted as tate as possible 1n the plant startup, after entering OPERATIONAL
CONDITIONS 1 and 2, and deinerted as soon as possible in the plant shutdown. It 1s
acceptable to intentfonally enter the Action prior to a shutdown in order to begin
deinerting the primary containment prior to exiting the Applicabiiity.

If oxygen concentration canngt be restored to within the 1imit within the
required Completion Time, the plant must be brought to a QPERATIONAL CONDITION in which
the LCO does net apply. To achleve this status, power must be reduced to HOT SHUTDOWN
within 12 hours. The 12 hour Completion Time {5 reasongble, based on operating
experience, to reduce reactor power from full power conditions in ap orderly manner and
without challenging plant systems.

LIMERICK - UNIT 1 B 3/4 6-7 Associated with Amendment 251




3/4.7 PILANT SYSTEMS

BASES

3/4,7.1 OSERVICE WATER SYSTEMS - COMMON SYSTEMS

The OPERABILITY of the service water systems ensures that sufficient cooling
capacity is available for continued operation of safety-related equipment during
normal and accident conditions. The redundant cooling capacity of these systems,
assuming a single failure, is consistent with the assumptions used in the accident
conditions within acceptable Timits.

The RHR and ESW systems are common to Units 1 and 2 and consist of two
independent subsystems each with two pumps. One pump per subsystem (loop) 1s
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2
safeguard bus. In order to ensure adequate onsite power sources to the systems
during a loss of offsite power event, the inopaerability of these supplies are
restricted in system ACTION statements.

RHRSW is a manually operated system used for core and containment heat
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiting
operation with less than three OPERABLE RHRSW pumps with OPERABLE Diesel
Generators, each unit is ensured adequate heat removal capability for the

design scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the
other unit.

Each ESW pump provides adequate flow to the cooling loads in fts
associated Toop. With only two divisions of power required for LOCA
mitigation of one unit and one division of power required for safe shutdown of
the other unit, one ESW pump provides sufficient capacity to fulfill design
requirements. ESW pumps are automatically started upon start of the
associated Diesel Generators. Therefore, the allowable out of service times
for OPERABLE ESW pumps and their associated Diesel Generators is Timited to
ensure adequate cooling during a loss of offsite power event. Alternatively,
the allowable out-of-service times can be determined in accordance with the
Risk Informed Completion Time Program.

LIMERICK - UNIT 1 B 3/4 7-1 Amendment No. 2%,
Associated with Amendment 240



PLANT SYSTEMS
BASES

3/4.7.2  CONTROL RQOOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM

The OPERABILITY of the control room emergency fresh air supply system
ensures that the control room will remain habitable for occupants during and
following an uncontrolled release of radioactivity, hazardous chemicals, or
smoke. Constant purge of the system at 1 cfm is sufficient to reduce the buildup
of moisture on the adsorbers and HEPA filters. The OPERABILITY of this system
fn conjunction with control room design provisions is based on limiting the
radiation exposure to personnel occupying the control room to 5 rem or jess
Total Effective Dose Equivalent. This 1imitation is consistent with the
requirements of 10 CFR Part 50.67, Accident Source Term.

Since the Control Room Emergency Fresh Air Supply System 15 not credited
for filtratfon in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is
only required to support the Chlorine and Toxic Gas design basis isolation
requirements.

The Control Room Envelope (CRE) 1s the area within the confines of the CRE
boundary that contains the spaces that control room occupants inhabit to control
the unit during normal and accident conditions. This area encompasses the control
room, and other noncritical areas including adjacent support offices, toilet and
utility rooms. The CRE i1s protected during normal operation, natural events, and
accident conditions. The CRE boundary is the combination of walls, floor,
ceiling, ducting, valves, doors, penetrations and equipment that physicaily form
the CRE. The OPERABILITY of the CRE boundary must be maintained to ensure that
the inleakage of unfiltered air into the CRE will not exceed the inleakage
assumed in the licensing basis analysis of design basis accident (DBA)
consequences to CRE occupants. The CRE and its boundary are defined in the
Control Room Envelope Habitability Program.

In addition, The CREFAS System provides protection from smoke and hazardous
chemicals to the CRE occupants. The analysis of hazardous chemical releases
demonstrates that the toxicity limits are not exceeded in the CRE following a
hazardous chemical release (Ref. 1). The evaluation of a smoke challenge
demonstrates that it will not result in the inabi1ity of the CRE occupants to
control the reactor either from the control room or from the remote shutdown
panels (Ref. 2).

In order for the CREFAS subsystems to be considered OPERABLE, the CRE
boundary must be maintained such that the CRE occupant dose from a large
radioactive release does not exceed the calculated dose in the licensing basis

consequence analyses for DBAs, and that CRE occupants are protected from
hazardous chemicals and smoke.

The LCC 1s modified by a Note allowing the CRE boundary to be opened
intermittently under administrative controls. This Note only applies to openings
in the CRE boundary that can be rapidly restored to the design condition, such as
doors, hatches, floor plugs, and access panels. For entry and exit through
doors, the administrative control of the opening 1s performed by the person(s)
entering or exiting the area. For other openings, these controls should be
proceduralized and consist of stationing a dedtcated individual at the opening
who 1s in continuous communication with the operators in the CRE. This individual
will have a method to rapidly close the opening and to restore the CRE boundary
to a condition equivalent to the design condition when a need for CRE isolation
1s indicated.
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PLANT SYSTEMS
BASES

3/4,7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued)

If the unfiltered inleakage of potentially contaminated air past the CRE
boundary and into the CRE can result in CRE occupant radiological dose greater
than the calculated dose of the 1icensing basis analyses of DBA consequences
(allowed to be up to 5 rem TEDE), or inadequate protection of CRE otcupants from
hazardous chemicals or smoke, the CRE boundary is inoperable. Actions must be
taken to restore an OPERABLE CRE boundary within 98 days.

During the period that the CRE boundary is considered inoperable, action
must be initiated immediately to Implement mitigating actions to lessen the
effect on CRE occupants from the potential hazards of a radiological or chemical
event or a challenge from smoke. Actions must be taken within 24 hours to verify
that in the event of a DBA, the mitigating actions will ensure that CRE occupant
radiological exposures will not exceed the calculated dose of the 1icensing basis
analyses of DBA consequences, and that CRE occupants are protected from hazardous
chemicals and smoke. These mitigating actions (i.e., actions that are taken to
offset the consequences of the inoperable CRE boundary) should be preplanned for
jmplementation upon entry into the condition, regardless of whether entry is
intentional or unintentional. The 24 hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the use of
mitigating actions. The 94 day Completion Time is reasonable based on the
determination that the mitigating actions will ensure protection of CRE occupants
within analyzed 1imits while 1imiting the probability that CRE occupants will
have to implement protective measures that may adversely affect their ability to
control the reactor and maintain 1t in a safe shutdown condition in the event of
a DBA. In addition, the 99 day Completion Time 1s a reasonable time to diagnose,
plan and possibly repair, and test most problems with the CRE boundary.

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing for
unfiltered ailr inleakage past the CRE boundary and into the CRE. The details of
the testing are specified in the Control Room Envelope Habitability Program.

The CRE is considered habitable when the radiological dose to CRE occupants
calculated in the 1icensing basis analyses of DBA consequences is no more than 5
rem Total Effective Dose Equivalent and the CRE occupants are protected from
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the unfiltered air
Inieakage into the CRE 1s no greater than the fiow rate assumed in the 1icensing
basis analyses of DBA consequences. When unfiltered air inleakage 1s greater
than the assumed flow rate, Required Action 3.7.2.a.2 must be entered. Required
Action 3.7.2.a.2.c allows £ime to restore the CRE boundary to OPERABLE status
provided mitigating actions can ensure that the CRE remains within the 11censing
basis habitabiiity Timits for the occupants following an accident. Compensatory
measures are discussed in Regulatory Guide 1.196, Section C.2.7.3, (Ref. 3) which
endorses, with exceptions, NEI 99-83, Section 8.4 and Appendix F (Ref. 4). These
compensatory measures may also be used as mitigating actions as required by
Required Action 3.7.2.a2.2.b. Temporary analytical methods may also be used as
compensatory measures to restore OPERABILITY (Ref. 5). Options for restoring the
CRE boundary to OPERABLE status include changing the 1licensing basis DBA
consequence analyéis, repairing the CRE boundary, or a combination of these
actions. Depending upon the nature of the problem and the corrective action, a
full scope inleakage test may not be necessary to establish that the CRE boundary
has been restored to OPERABLE status.

LIMERICK - UNIT 1 B 3/4 7-1b Amendment No. #%,48,169,185, 188




PLANT SYSTEMS

BASES

3/4.7.2 CONTROL RQOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued)
REFEREqFES

UFSAR Section 6.4

2. UFSAR Section 9.5

3. Regulatory Guide 1.196

4, 555199-53, "Control Room Habitability Assessment Guidance," June
5. Letter from Eric J. Leeds (NRC) to James W. Davis (NEI) dated

January 38, 2684, "NEI Draft White Paper, Use of Generic Letter
91-18 Process and Alternative Source Terms in the Context of Control
Room Habitability." (ADAMS Accession No. MLBAG380694).

3/4,7.3 REACTOR CORE ISOLATION COOLING .SYSTEM

The reactor core isolation cooling (RCIC) s¥stem is provided to assure
adequate core_cooling in the event of reactor 1solation from its primary heat
sink and the loss of feedwater flow to the reactor vessel without requiring
actuation of any of the emergency core cooling system equipment. The RCIC
system 1s conservatively required to be OPERABLE whenever reactor pressure ex-
ceeds 158 psig. This pressure is substantially below that for which Tow
pressure core cooling S{Stems can grov1de adequate core cooling. Management of
gas voids is important to RCIC System OPERABILITY.

The RCIC system specifications are applicable during OPERATIONAL CONDITIONS
1, 2, and 3 when reactor vessel pressure exceeds 158 psig because RCIC is the
pr1mary1nog-ECCS source of emergency core cooling when the reactor is
pressurized.

With the RCIC system 1noperable, adequate core cooling 1s assured by the
OPERABILITY of the HPCI system and qust1f1es the specified 14 day out-of-service
ger1od. Alternatively, out-of-service time can be determined in accordance with

he Risk Informed Comp1et1on Time Program. A Note prohibits the application of
Specification 3.8.4.b to an 1noB§rab1e RCIC system. There is an tncreased risk
associated with entering an OPERATIONAL CONDITION or other specified condition
in the Applicability with an inoperable RCIC subs%stem and the provisions of
Specification 3.8.4.b, which allow entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for
Operation not met after performance of a risk assessment addressing inoperable
systems and components, should not be applied in this circumstance.

The surveillance requirements provide adequate assurance that RCIC will
be OPERABLE when required. Although all active components are testable and full
flow can be demonstrated by recirculation during reactor operation, a complete
functional test requires reactor shutdown.

Surveillance requirement 4.7.3.c.2 is normally met using reactor steam to
verify the system will deve1o? a flow greater than or equal to 6@ ggm in the test
flow path when steam 1s_supplied to the turbine in the range of 150 to 165 psig.
As an alternative, Auxiliary Steam can be used for the low pressure RCIC testing
prior to reactor startup.

During E1ant startup, when the RCIC surveillance test is be1nﬁ performed
RCIC is requifed to be tested within 12 hours of changing modes. The intent o
this requirement 15 to verify operabiiity prior_to reach1ng any significant power.
IT RCIC 1s not successfully demonstrated operable within the 12-hour period, the
reactor steam dome pressure must be reduced to Tess than 158 psig within the
following 72 hours. The_intent of the action is to hold pressure at a point where
%uff1c%gnt steam 1s avallable to test the pump; it does not permit power ascension
o continue.

LIMERICK - UNIT 1 B 3/4 7-1c A Amg?dgegt ?%ﬁ 21,43,46%,%22,488
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PLANT SYSTEMS

BASES

3/4.7,3 REACTOR CORE ISOLATION COQLING SYSTEM (Continued)

The RCIC System fiow path piping and components have the potential fo
develop voids and pockets of entrained gases. Preventing and managing gas
1ntrusion and accumulation is necessary for proper operation of the required RCIC
System and may also prevent water hammer, pump cavitation, and pumping of
noncondensible gas into the reactor vessel.

Selection of RCIC System locations susceptible to gas accumulation is based
on a review of system design information, including piping and instrumentation
drawings, isometric drawings, plan and elevation drawings, and calcutations. The
design review is supplemented by system walk downs to validate the system high
points and to confirm the location and orientation of important components that
can become sources of gas or could ctherwise cause gas to be trapped or difficult
to remove during system majntenance or restoration. Susceptible locations depend
on piant and system configuration, such as stand-by versus operating conditions.

The RCIC System is OPERABLE when it is sufficiently filled with water.
Acceptance criteria are established for the volume of accumulated gas at
susceptible locations. [If accumulated gas is discovered that exceeds the
acceptance criteria for the susceptible location (or the volume of accumulated gas
at one or more susceptible Tocations exceeds an acceptance criteria for gas volume
at the suction or discharge of a pump), the Surveillance 1s not met. Accumulated
gas should be eliminated or brought within the acceptance criteria Timits.

RCIC System locations susceptible to gas accumulation are monitored and, if
gas is found, the gas volume is compared to the acceptance criteria for the
Jocation. Susceptible Tocations in the same system flow path which are subject to
the same gas intrusion mechanisms may be verified by monitoring a representative
subset of susceptible locations. Monitoring may not be practical for Tocations
that are inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods
(e.g., operating parameters, remote monitoring) may be used to monitor the
susceptible location. Monitoring is not required for susceptible locations where
the maximum potential accumulated gas void volume has been evaluated and
determined to not challenge system OPERABILITY. The accuracy of the method used
for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent flew
paths opened under administrative control. The administrative control should be
proceduralized and include stationing a dedicated individual at the system vent
flow path who is in continuous communication with the operators in the control
room. This individual will have a method to rapidly close the system vent flow

path if directed.
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BASES

/4.7.5 SEALED. SQUS 0

The 1imitations on removable contamination for sources réquiring leak testing,
including alpha emitters, is based on 10 CFR 70.39{c) limits for plutonium. This
1imitation will ensure that Teakage from byproduct, source, and special nuclear
material sources will not exceed allowabie intake values. Sealed sourees are
classified into three groups according to their use, with surveillance
requirements commensurate with the probability of damage to a soqurce in that
group. ThoSe sources which are frequently handied are required to be tested more
often than those which are not. Sealed sources which are continuyously enclosed
within a shielded mechanism, {.e,, sealed sources within radiation monitoring
devices, are considered to be stored and need not be tested uniless they are
removed from the shielded mechantsm.

LIMERICK - UNIT 1 B 3/4 7-3 Amendment No, 54, 81, 223,
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3/4 7.6 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.
3/4.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM.
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PLANT SYSTEMS

BASES

3/4,7.8 MAIN TURBINE BYPASS SYSTEM

The required OPERABILITY of the main turbine bypass system is consistent with the
assumptions of the feedwater controller failure analysis in the cycle specific
transient analysis.

The main turbine bypass system is required to be OPERABLE to limit peak pressure
in the maih steam lines and-to maintain reactor pressure within acceptable limits
during events that cause rapid pressurization such that the Safety Limit MCPR is
not exceeded. With the main turbine bypass system inoperable, continued operation
js based on the cycle specific transient analysis which has been performed for the
feedwater controller failure, maximum demand with bypass failure.

-
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3/4.8 ELECTRIGAL POWER SYSTEMS

BASES

3/4.8.1. 3/4.8.2, and 3/4.8.3 A.C. SQURCES, D.C. SQURCES, and ONSITE POWER

The OPERABILITY of the A.C. and D.C. power sources and associated distribution
systems during operation ensures that sufficient power will be available to supply
the safety-related equipment required for (1) the safe shutdown of the facility and
(2) the mitigation and control of accident conditions within the facility. The
minimum specified independent and redundant A.C. and D.C. power sources and
distribution systems satisfy the requirements of General Design Criterion 17 of

Appendix A to 10 CFR Part 50.

An offsite power source consists of all breakers, transformers, switches,
interrupting devices, cabling, and controls required to transmit power from the
offsite transmission network to the onsite Class 1E emergency bus or buses. The
determination of the OPERABILITY of an offsite source of power is dependent upon grid
and plant factors that, when taken together, describe the design basis calculation
requirements for voltage regulation. The combination of these factors ensures that
the offsite source(s), which provide power to the plant emergency buses, will be fully
capable of supporting the equipment required to achieve and maintain safe shutdown
during postulated accidents and transients.

The plant factors consist of the status of the Startup Transformer (#10 and
#20) load tap changers (LTCs), the status of the Safequard Transformer (#101 and #201)
load tap changers (LTCs), and the alignment of emergency buses on the Safeguard Buses
(101-Bus and 201-Bus). For an offsite source to be considered operable, both of its
respective LTCs (#10 AND #101 for the source to the 101-Bus, #20 AND #201 for the
source to the 201-Bus) must be in service, and in automatic. For the third offsite
cource (from 66 kV System) to be considered operable, the connected Safeguard
Transformer (#101 or #201) LTC must be in service and 1n automatic. There is a
dependency between the alignment of the emergency buses and the allowable post

contingency voltage drop percentage.

The grid factors consist of actual grid voltage Tevels (real time) and the post
trip contingency voltage drop percentage value.

The minimum offsite source voltage levels are established by the voltage
regulation calculation. The transmission system operator (TSO) will notify LGS when

an agreed upon 1imit is approached.

The post trip contingency percentage voltage drop is a calculated value
determined by the TSO that would occur as a result of the tripping of one of the
Limerick generators. The TSO will notify LGS when an agreed upon limit is exceeded.
The voltage regulation calculation establishes the acceptable percentage voltage drop
based upon plant configuration; the acceptable value is dependent upon plant

configuration.

Due to the 20 Source being derived from the tertiary of the 4A and 4B
transformer, its operability is influenced by both the 230 kV system and the 500 kV
system. The 10 Source operability is only influenced by the 230 kV system.

LIMERICK - UNIT 1 B 3/4 8-1 Amendment No, 32, 48, 164
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BASES

3/4.8.1, 3/4,8,2, and 3/4.8.3 A.C. SOURCES, D.C. SOURCES, and ONSITE PQWER
T YST

The anticipated post trip contingency voltage drop for the 66 kV Source
(Transformers S8A/BB) is calculated to be less than the 230 kV and 500 kV systems.
This is attributed to the electrical distance between the output of the Limerick
generators and the input to the 8A/8B transformers. Additionally, the Unit Auxiliary
Buses do not transfer to the BA/8B transformers; this provides margin to the
calculated post trip contingency voltage drop Timit.

There are various means of hardening the 10 and 20 Sources to obtain additional
margin to the post trip contingency voltage drop 1imits. These means fnclude, but are
not Timited to, source alignment of the 4 kV buses, preventing transfer of 13 kY
buses, limiting transfer of selected 13 kV loads, and operation with 13 kV buses on
the offsite sources. The specific post trip contingency voltage drop percentage
1imits for these alignments are identified in the voltage regulation calculation, and
controlled via plant procedures. There are also additional restrictions that can be
applied to these 1imits in the event that an LTC is taken to manual, or 1f the bus
alignment is outside the Two Source rule set.

LGS umit post trip contingency voltage drop percentage calculations are
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a
primary and backup system. LGS will be notified 1f the real time contingency analysis
capability of PJM is lost. Upon receipt of this notification, LGS is to request PJM
to provide an assessment of the current condition of the grid based on the tools that
PJM has available. The determination of the operability of the offsite sources would
consider the assessment provided by PJM and whether the current condition of the grid
is bounded by the grid studies previously performed for LGS.

Based on specific design analysis, variations to any of these parameters can
be determined, usually at the sacrifice of another parameter, based on plant
conditions. Specifics regarding these varfations must be controlled by plant
procedures or by operability determinations, backed by specific design calculations.,

The ACTION requirements specified for the levels of degradation of the
power sources provide restriction upon continued facility operation commensurate
with the Tevel of degradation. The OPERABILITY of the power sources are con-
sistent with the initial condition assumptions of the safety analyses and are
based upon maintaining at teast two of the onsite A.C. and the corresponding
D.C. power sources and associated distribution systems OPERABLE during accident
conditions coincident with an assumed loss-of-offsite power and single failure
of the other onsite A.C. or D.C. source. At least two onsite A.C., and their
corresponding D.C. power sources and distribution systems providing power for
at least two ECCS divisions (1 Core Spray loop, 1 LPCI pump and 1 RHR pump in
suppression pool cooling) are required for design basis accident mitigation as
discussed in UFSAR Tahle 6.3-3.

LIMERICK - UKNIT 1 B 3/4 8-1a Amendment No. 32, 48, 164
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

A.C. SOURCES. D.C. SOURCES, and ONSITE POWER DISTRIBUTLON SYSTEMS (Continued)

Onsite A.C. operability regquirements for common systems such as RHRSW and ESW [
are addressed in the appropriate system specification action statements.

A,C. Sources

As required by Specification 3.8.1.1, Action e, when one or more diesel
generators are inoperable, there is an additional ACTION requirement to verify
that all required systems, subsystems, trains, components, and devices, that
depend on the remaining OPERABLE diesel generators as a source of emergency power,
are also OPERABLE. The LPCI mode of the RHR system is considered a four train
system, of which only two trains are required. The verification for LPCI is not
required until two diesel generators are inoperable. This requirement is intended
to provide assurance that a joss-of-offsite power event will not resuit in a
complete Toss of safety function of critical systems during the period when one or
more of the diesel generators is inoperable. The term verify as used in this
context means to administratively check by examining logs or other information to
determine if certain components are out-of-service for maintenance or other
reasons. 1t does not mean to perform the surveillance requirements needed to |
demonstrate the OPERABILITY of the component. :

Specification 3.8.1.1, Action 1, prohibits the application of Specification

3.0.4.b to an inoperable diesel generator. There is an increased risk associated ,
with entering an OPERATIONAL CONDITICN or other specified condition in the |
Applicability with an inoperable diesel generator subsystem and the provisions of
Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other
specified condition in the Applicability with the Limiting Condition for Operation
not met after performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.

1f 1t can be determined that the cause of the inoperable EDG does not exist on
the remaining operable EDG(s), based on a common-mode evaluation, then the EDG start
test (SR 4.8.1.1.2.a.4) does not have to be performed. If it cannot otherwise be
determined that the cause of the initial inoperable EDG does not exist on the
remaining EDG(s), then satisfactory performance of the start test suffices to provide
assurance of continued operability of the remaining EDG(s). If the cause of the
initial inoperability exists on the remaining operable EDG(s), the EDG(s) shall be
declared inoperable upon discovery and the appropriate action statement for multiple
1noperable EDGs shall be entered. In the event the inoperable EDG is restored to
operable status prior to completing the EDG start test (SR 4.8.1.1.2.a.4) or common-
mode failure evaluation as required in Specification 3.8.1.1, the plant corrective
action program shall continue to evaluate the common-mode failure possibility.
However, this continued evaluation is not subject to the time constraint imposed by
the action statement. The provisions contained in the inoperable EDG action
requirements that avoid unnecessary EDG testing are based on Generic Letter 93-05,
“| ine-Item Technical Specifications Improvement to Reduce Surveillance Requirements
for Testing During Power Operation,” dated September 27, 1993.
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES

A.C. SQURCES, D.C. SOURCES, and ONSITE POWFR DISTRIBUTION SYSTEMS (Continued)

The time, voltage, and frequency acceptance criteria specified for the EDG
single largest post-accident load rejection test (SR 4.8.1.1.2.e.2) are derived
from Regulatory Guide 1.9, Rev. 2, December 1979, recommendations. The test is
acceptable if the EDG speed does not exceed the nominal (synchronous) spéed plus
75% of the difference between nominal speed and the overspeed trip setpoint, or
115% of nominal, whichever is lower. This computes to be 66.5 Hz for the LGS
EDGs. The RHR pump motor represents the single largest post-accident load. The
1.8 seconds specified is equal to 60% of the 3-second load sequence interval
associated with sequencing the next load folltowing the RHR pumps in response to an
undervoltage on the electrical bus concurrent with a LOCA. This provides
assurance that EDG frequency does not exceed predetermined limits and that
frequency stability 1s sufficient to support proper load sequencing following a
rejection of the largest single load.

D.C, Sources
With one division with one or two battery chargers inoperable (e.g., the
voltage 1imit of 4.8.2.1.a.2 is not maintained), the ACTIONS provide a tiered

response that focuses on returning the battery to the fully charged state and
restoring a fully qualified charger to OPERABLE status in a reasonable time period.
Action a.l requires that the battery terminal voitage be restored to greater than
or equal to the minimum established float voltage within 2 hours. This time
provides for returning the inoperable charger to OPERABLE status or providing an
alternate means of restoring battery terminal voltage to greater than or equal to
the minimum established float voltage. Restoring the battery terminal voltage to
greater than or equal to the minimum established float voltage provides good
assurance that, within 18 hours, the battery will be restoread to its fully charged
condition (Action a.2) from any discharge that might have occurred due to the
charger inoperability.

A discharged battery having terminal voltage of at least the minimum
established float voltage indicates that the battery is on the exponential charging
current portion (the second part) of its recharge cycle. The time to return a
battery to its fully charged state under this condition 18 simply a function of the
amount of the previous discharge and the recharge characteristic of the battery.
Thus there is good assurance of fully recharging the battery within 18 hours,
avoiding a premature shutdown with its own attendant risk.

If established battery terminal float voltage cannot be restored to greater
than or equal to the minimum established float voltage within 2 hours, and the
charger 1is not operating in the current-1imiting mode, a faulty charger is
indicated. A faulty charger that is incapable of maintaining established battery
terminal float voitage does not provide assurance that it can revert to and operate
properly in the current 1imit mode that is necessary during the recovery period
following a battery discharge event that the DC system is designed for.

LIMERICK - UNIT 1 B 3/4 8-1c ECR-D0-000372, EGR—QQ—OQBS@I
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES

A.C. SQURCES, D.C. SOURCES. and QNSITE PQWER DISTRIBUTION SYSTEMS (Continued)

[T the charger is operating in the current 1imit mode after 2 hours that is an
indication that the battery is partially discharged and its capacity margins will be
reduced. The time to return the battery to its fully charged condition in this case is a
function of the battery charger capacity, the amount of loads on the associated DC
system, the amount of the previous discharge, and the recharge characteristic of the
battery. The charge time can be extensive, and there is not adequate assurance that it
can be recharged within 18 hours (Action a.2).

Action a.2 requires that the battery float current be verified for Divisions 1 and
2 as < 2 amps, and for Divisions 3 and 4 as < 1 amp. This indicates that, if the battery
had been discharged as the result of the inoperable battery charger, it has now been
fuily recharged. If at the expiration of the initial 18 hour period the battery float
current is not within 1imits this indicates there may be additional battery problems.

Action a.3 limits the restoration time for the inoperable battery charger to 7
days or in accordance with the Risk Informed Completion Time Program. This action is
applicable if an alternate means of restoring battery terminal voltage to greater than or
equal to the minimum established float voltage has been used (e.g., balance of plant
non-Class 1E battery charger). The 7 days reflects a reasonable time to effect
restoration of the qualified.battery charger to OPERABLE status. Alternatively, the
allowable out-of-service time can be determined in accordance with the Risk Informed
Completion Time Program.

With one or more cells in one or more batteries in one division < 2.07 V, the
battery cell is degraded. Per Action b.1, within 2 hours, verification of the required
battery charger OPERABILITY 1s made by monitoring the battery terminal voltage
(4.8.2.1.a.2) and of the overall battery state of charge by monitoring the battery float
charge current (4.8.2.1.a.1). This assures that there 1s still sufficient battery
capacity to perform the intended function. Therefore, with one or more cells in one or

more batteries < 2.07 V, continued operation is permitted for a Timited period up to 24
hours.

Division 1 or 2 with float current > 2 amps, or Division 3 or 4 with float current
> 1 amp, indicates that a partial discharge of the battery capacity has accurred. This
may be due to a temporary loss of a battery charger or possibly due to one or mare
battery cells in a Jow voltage condition reflecting some loss of capacity. Per Action

b.2, within 2 hours verification of the required battery charger OPERABILITY is made by
monitoring the battery terminal voltage.

Since Actions b.1 and b.2 only specify "perform,” a failure of 4.8.2.1.a.1 or
4.8.2.1.a.2 acceptance critéria does not result in this Action not being met. However,
if one of the Surveillance Requirements is failed the appropriate Action(s), depending on
the cause of the failures, is also entered.

If the Action b.2 condition is due to one or more celis in a Jow voltage condition
but st111 greater than 2.07 V and float voltage is found to be satisfactory, this is not
Indication of a substantiaily discharged battery and 18 hours 1s a reasonable time prior
to declaring the battery inoperable.

With one or more batteries in one division with one or more cells electrolyte
Tevel above the top of the plates, but below the minimum established design 1imits (i.e,,
greater than minimum level indication mark), the battery still retains sufficient
capacity to perform the intended function. Per Action b,3, within 31 days the minimum
established design 1imits for electrolyte level must be re-established.

LIMERICK - UNIT 1 B 3/4 8-1d ECR-00-00937 ECR99-00582,
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES

A.C. SOURCES, D,C, SOURCES, and. ONSITE POWER DISTRIBUTION SYSTEMS (Continued) oy

With electrolyte tevel below the top of the plates there is a potential for dryout
and plate degradation. Action b.3 addresses this potential (as well as provisions in
Specification 6.8.4.h, “Battery Monitoring and Maintenance Program”). Within 8 hours
Tevel is required to be restored to above the top of the plates. The Action reguirement
to verify that there is no leakage by visual inspection and the Specification 6.8.4.h
item to initiate action to equaltze and test in accordance with manufacturer's
recommendation are taken from Annex D of IEEE Standard 450-1995. They are performed
following the restoration of the electrolyte Tevel to above the top of the plates. Based
on the results of the manufacturer's recommended testing the battery may have to be
declared inoperable and the affected cell(s) replaced.

Per Action b.4, with one or more batteries in one division with pilot cell
temperature less than the minimum established design 1imits, 12 hours 1s allowed to
restore the temperature to within 1imits. A low electrolyte temperature limits the
current and power available. Since the battery is sized with margin, while battery
capacity is degraded, sufficient capacity exists to perform the intended function and the

affected battery is not required to be considered inoperable solely as a result of the
pilot cell temperature not met.

Per Action b.5, with one or more batteries in more than one division with battery
parameters not within 11mits there is not sufficient assurance that battery capacity has
not been affected to the degree that the batteries can still perform their required
function, given that multiple divisions are involved. With multiple divisions involved,
this potential could result in a total loss of function on multiple systems that rely
upon the batteries. The Tonger restoration times specified for battery parameters on one
division not within 1imits are therefore not appropriate, and the parameters must be
restored to within 1imits on all but one division within 2 hours.

NN

When any battery parameter 1s outside the allowances of Actions b.1, b.2, b.3,
b.4, or b.5, sufficient capacity to supply the maximum expected 1oad requirement is not
ensured ‘and a 2 hour restoration time is appropriate. Additionally, discovering one or
more batteries in one division with one or more battery cells float valtage less than
2.07 V and float current greater than 1imits indicates that the battery capacity may not
be sufficient to perform the intended functions. The battery must therefore be restored
within 2 hours.

The OPERABILITY of the minimum specified A.C. and D.C. power sources and
associated distribution systems during shutdown and refueling ensures that (1) the
faci1ity can be maintained in the shutdown or refueling condition for extended time
periods and (2) sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status. |

The surveillance requirements for demonstrating the OPERABILITY of the diesel
generators are In accordance with the recommendations of Regulatory Guide 1.9,
"Selection of Diesel Generator Set Capacity for Standby Power Supplies,* March 10,
1971, Regulatory Guide 1.137 "Fuel-0il Systems for Standby Diesel Generators,"
Revision 1, October 1979 and Regulatory Guide 1.108,

LIMERICK - UNIT 1 B 374 8-1e £ER-00-00937, ECR-99-00682,
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ELECTRICAL PQWER SYSTEMS

BASES

A.C. SOURCES. D.C, SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued)

"Periodic Testing of Diesel Generator Units Used as Onsite Electric Power

Systems at Nuclear Power Plants," Revision 1, August 1977 except for

paragraphs C.2.a(3), C.2.c(1), C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic

testing will be performed in accordance with the Surveillance Frequency Control Program. |
The exceptions to Regulatory Guide 1.108 allow for gradual loading of diesel generators
during testing and decreased surveillance test frequencies (in response to Generic Letter
84-15). The single largest post-accident load on each diesel generator is the RHR pump.

The Surveillance Requirement for removal of accumulated water from the fuel oil
storage tanks is for preventive maintenance. The presence of water does not
necessarily represent fajlure of the Surveillance Requirement, provided the
accumulated water is removed during performance of the Surveillance.

Accumulated water in the fuel oil storage tanks constitutes a collection of water
at a level that can be consistently and reliably measured. The minimum level at
which accumulated water can be consistently and reliably measured in the fuel

oil storage tank sump is 0.25 inches. Microbiological fouling is a major cause of
fuel oil degradation. There are numerous bacteria that can grow in fuel oil and
cause fouling, but all must have a water environment in order to survive.

Removal of accumulated water from the fuel storage tanks once every (31) days
eTiminates the necessary environment for bacterial survival. This is the most
effective means of controlling microbiological fouling. In addition, it eliminates
the potential for water entrainment in the fuel o0il during DG operation. Water may
come from any of several sources, including condensation, ground water, rain

water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria.
Frequent checking for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel o0il system. The
Surveillance Freguencies are established by Regulatory Guide 1.137.

The surveillance requirements for demonstrating the QPERABILITY of the
units batteries are in accordance with the recommendations of IEEE Standard 450-
1995, "IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented
Lead-Acid Batteries for Stationary Applications.”

Verifying battery float current while on float charge (4.8.2.1.a.1) is used to
determine the state of charge of the battery. Float charge is the condition in
which the charger is supplying the continucus charge required to overcome the
internal Tosses of a battery and maintain the battery in a charged state. The float
current requirements are based on the float current indicative of a charged battery.
Use of float current to determine the state of charge of the battery is consistent
with IEEE Standard 450-1995, |

This Surveillance Requirement (4.8.2.1.a.1) states the float current
requirement is not required to be met when battery terminal voltage is Tess than the
minimum established float voltage of 4.8.2.1.a.2. When this float voltage is not
maintained, the Actions of 3.8.2.1 Action a., provides the necessary and appropriate
verifications of the battery condition. Furthermore, the float current limits are
established based on the float voltage range and is not directly applicable when
this voltage is not maintained.

LIMERICK - UNIT 1 B 3/4 8-2 Amendment No. 49, 71, 121, 123, 154,186
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ELECTRICAL POWER SYSTEMS

BASES

A.C, SOURCES, D,C. SQURCES, and ONSITE POWER DJSTRIBUTION SYSTEMS (Continued)

Verifying, per 4.8.2.1.a.2, battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the battery chargers, which
support the ability of the batteries to perform their intended function. Float
charge is the condition in which the charger is supplying the continucus charge
required to overcome the internal Tosses of a battery and maintain the battery in a
fully charged state while supplying the continuous steady state Toads of the
associated DC subsystem. On float charge, battery cells will receive adequate
current to optimally charge the battery. The voltage requirements are based on the
minimum float voltage established by the battery manufacturer (2.20 Vpc, average, or
132 V at the battery terminals). This voltage maintains the battery plates in a
condition that supports maintaining the grid 1ife (expected to be approximately 20
years).

Surveillance Requirements 4.8.2.1.b.1 and 4.8.2.1.c require verification that
the cell float voltages are equal to or greater than 2.07 V.

The 1imit specified in 4.8.2.1.b.2 for electrolyte level ensures that the
plates suffer no physical damage and maintains adequate electron transfer
capabitity.

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature
is greater than or equal to the minimum established design Timit (i.e., 60 degrees
Fahrenheit). Pilot cell electrolyte temperature is maintained above this
temperature to assure the battery can provide the required current and voltage to
meet the design requirements. Temperatures lower than assumed in battery sizing
calculations act to inhibit or reduce battery capacity.

Surveillance Requirement 4.8.2.1.d.1 verifies the design capacity of the
battery chargers. According to Regulatory Guide 1.32, the battery charger supply is
recommended to be based on the largest combined demands of the various steady state
loads and the charging capacity to restore the battery from the design minimum
charge state to the fully charged state, irrespective of the status of the unit
during these demand occurrences. The minimum required amperes and duration ensures
that these requirements can be satisfied.

Surveillance Requirement 4.8.2.1.d.1 requires that each battery charger be
capable of supplying the amps listed for the specified charger at the minimum
established float voltage for 4 hours. The ampere requirements are based on the
output rating of the chargers. The voltage requirements are based on the charger
voltage level after a response to a loss of AC power. This time period is
sufficient for the charger temperature to have stabilized and to have been
maintained for at Teast 2 hours.

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's
capability, as found, to satisfy the design requirements (battery duty cycle) of the
DC electrical power system. The discharge rate and test length corresponds to the
design duty cycle requirements as specified in the UFSAR.

LIMERICK - UNIT 1 B 3/4 8-2a Amendment No. 123, 1643186

_——— e ——




BASES

A.C. SOURCES. D.C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Contirued)

A battery performance discharge test (4.8.2.1.e¢ and f) is a test of constant
current capacity of a battery, normally done in the as found condition, affer having
been in service, to detect any change in the capacity determined by the acceptance
test. The test is intended to determine overall battery degradation due to age and
usage. Degradation (as used in 4.8.2.1.f) is indicated when the battery capacity
drops more than 10% from its capacity on the previous performance test, or is below
90% of the manufacturer’'s rating.

Either the battery performance discharge test or the modified performance
discharge test is acceptable for satisfying 4.8.2.1.e and 4.8.2.1.f; hewever, ohly
the modified performance discharge test may be used to satisfy the battery service
test requirements of 4.8.2.1.d.2.

LIMERICK - UNIT 1 B 3/4 8-2b Amendment No. 164
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ELECTRICAL POWER SYSTEMS
BASES

3/4.8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES

The RPS Electric Power Monitoring System is provided to isolate the RPS bus
from the RPS/UPS inverter qr an alternate power supply in the event of '
overvoltage, undervoltage, or underfrequency. This system protects the loads"
connected to the RPS bus from unacceptable voltage and frequency conditions. The
essential equipment powered from the RPS buses includes the RPS logic, scram

-solenoids, and valve 1solatten logic.

The ‘Allowable Values are derived from equipment design 1imits, corrected for
calibration and instrument errors. The trip setpoints are then determined,
accounting for the remaining instrument errors (e.g., drift). The trip setpoints
derived in this marmer provide adequate protection and include allowances for
instrumentation uncertainties, calibration tolerances, and instrument drift.

The Allowable Values for the instrument settings are based on the RPS
providing power within the design ratings of the associated RPS components (e.g.,
RPS logic, scram solenoids). The most 1imiting voltage reguirement and associated

Tine losses determine the settings of the electric power monitoring instrument
channels.

LIMERICK - UNIT 1 B 3/483 - Amendment No. 33, 93, Bazgz
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3/4,9 REFUELING OPERATIQONS

BASES

3/4.9, REACTOR MODE SWITCH

Locking the OPERABLE reactor mode switch in the Shutdown or Refuel position,
as specified, ensures that the restrictions on control rod withdrawal and refueling
platform movement during the refueling operations are properly activated. These
conditions reinforce the refueling procedures and reduce the probability of
inadvertent criticality, damage to reactor internals or fuel assemblies, and
exposure of personnel to excessive radiocactivity.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of the
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because ail of the other required contacts of the relay are
verified by other Technical Specification and non-Technical Specifications tests
as determined by the Surveillance frequency Control Program.

3/4,9,2 INSTRUMENTATION

The OPERABILITY of at least two source range monitors ensures that redundant
monitoring capability is available to detect changes in the reactivity condition
of the core. The minimum count rate is not required when sixteen or fewer fuel
assemblies are in the core. During a typical core reloading, two, three or four
irradiated fuel assemblies will be loaded adjacent to each SRM to produce greater
than the minimum required count rate. Loading sequences are selected to provide
for a continuous multiplying medium to be established between the required oper-
able SRMs and the location of the core alteration. This enhances the ability
of the SRMs to respond to the loading of each fuel assembly. During a core un-
loading, the last fuel to be removed is that fuel adjacent to the SRMs.

/4 T ROD PGSITION
The requirement that all control rods be inserted during other CORE

ALTERATIONS ensures that fuel w11l not be loaded into a cell without a control
rod.

4,9.4 C

The minimum requirement for reactor subcriticality prior to fuel movement
ensures that sufficlent time has elapsed to allow the radicactive decay of the
short 1ived fission products, This decay time is consistent with the assump-
tions used in the accident analyses.

3/4.9,5 COMMUNICATIONS

The requirement for communications capability ensures that refueling station
personnel can be promptly informed of significant changes in the facility status
or core reactivity condition during movement of fuel within the reactor pressure
vessel.

LIMERICK - UNIT 1 B 3/4 9-1 Amendment Ng. 4
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REFUELING OPERAVIONS
BASES _(Continued) B L B}
3/4.9.6 REFUELING PLATFORM

The OPERABILITY requirements ensure that (1) the refueling platform will
be used for handling control rods and fuel assemblies within the reactor pressure
vessel, (2) each hoist has sufficient load capacity for handling fue] assembliés
and control rods, (3} the cors internals and pressure wessel are protected from
excessive 11fting foree in the event they are inadvertently engaged during
1ifting operations, and (4) inadvertent crificality will not occur due to fuel
being loaded into & unrodded celi.

Inadvertent criticality is prevented by the refueling interlocks that block
unacceptgble operdtions (e.g., loading fuel into a cell with a control rod withdrawn or
withdrawal of a rod from the core while the grapple is over the core.and lcaded with
fuel). The hoist loaded values identiffed in Sections 4.9.6.1b and 4.9.6.1¢ support
the refueling interlock Togic¢ by ensuring that the hoist fuel loaded switches function
with a Toad Tighter than the weight of a single fuel assembly in water. Ldad values
represent fuel (load) on the grapple. The values of 485 +/- 50 pounds and 550 + 0, -
115 paunds are both less than the weight of a gingle fuel assembly in water attached to
the grapple. These load values ensure that as soon as a fuel asSembly is grappled and
1ifted, the refueling interlocks (control rod block and hridge motion interiock) are
enfarced as requfred. The hoist load wetghing system is compensated for mast weight to
ensure that 1ifting of components other than fuel assembiies (e.g., blade guides) do
not catise inadvertent ceontrol rod blocks or bridge motien stops.

3/4.9.7. CRANE TRAVEL - SPENT FUEL STORAGE POQL

The rastriction on movement of loads in excess of the nominal weight of a
fuel assembly and associated 11fting device over other fuel assemblies in the
storage pool ensures that in the event this load is dropped 1) the activity
release will he 1imited to that centained in & single fuel assembly, and 2) any
possible distortion of fuel in the storage racks will not result in a gritical
array. This assumption is cdnsistent wifth the activity release assumed in the
safety analyses. .

3/4.9.8 and 3/4,9.9 WATER LEVEL - REACTOR.VESSE{ and. WATER LEVEL - SPENT .FUEL
STORAGE PQOL

The restrictions on minimum water lavel ensure that sufficient water depth
1s available to remove 99% of the assumed 10% fodine gap activity released
from the rupture of an irradiated fuel assembly. This minimum water depth is consistent
with the assumptions of the dccident analysis.

3/4,8.10  CONTROL ROD REMOVA!

These specifications apsure that maintenance or repair of conttol rods or
control rod drives will be perfarmed under conditions that Timit the prohability
of inadvertent criticality. The requiréments for simultaneous removal of more
than one control rod are more stringent since the SHUTDOWN MARGIN specification
prevides for the core to remain subcritical with enly one control rod fully withdrawn.

LIMERICK - UNIT 1 B 3/4 9-2 Amendment Na. ECR 06-00389




REFUELING OPERATIONS

BASES (Contipued)

3/74.9.11 RESIDUAL HEAT REMQVAL AND CQOLANT CIRCULATIOQN

Irradiated fuel in the shutdown reactor core genérates heat during the decay of
fission products and increases the temperature of the reactor coolant. This decay heat
must be removed by the RHR system to maintain adeguate reactor coolant temperature.

RHR shutdown cooling is comprised of four (4) subsystems which make two (2)
Toops. Each toop consists of two (2) motor driven pumps, a heat exchanger, and
associated piping and valves. Both Toops have a common suction from the same
recirculation lToop. Two (Z2) redundant, manually controlled shutdown cooling subsystems
of the RHR system provide decay heat removal. Each pump discharges the reactor
coolant, after circulation through the respective heat exchanger, to the reactor via
the associated recirculation loop. The RHR heat exchangers transfer heat to the RHR
Service Water System.

An OPERABLE RHR shutdown cooling subsystem consists of one (1) OPERABLE RHR pump,
one (1) heat exchanger, and the associated piping and valves. The requirement for
having one (1) RHR shutdown cooling subsystem OPERABLE ensures that 1) sufficient
cooling capacity is available to remove decay heat and maintain the water in the
reactor pressure vessel below 140°F, and 2) sufficient coolant circulation would be
available through the reactor core to assure accurate temperature indication.
Management of gas voids is important to RHR Shutdown Cooling Subsystem GPERABILITY.

The requirement to have two (2) RHR shutdown cooling subsystems QPERABLE when
there is less than 22 feet of water above the reactor vessel flange ensures that a
single failure of the operating loop will not result in a complete loss of residual
heat removal capability. With the reactor vessel head removed and 22 feet
of water above the reactor vessel flange, a large heat sink is available for
core cooling. Thus, in the event of a failure of the operating RHR supsystem, adequate
time is provided to initiate alternate methods capable of decay heat removal or
emergency procedures to ccol the core.

To meet the LCO of the two (2) subsystems OPERABLE when there is less than 22
feet of water above the reactor vessel flange, both pumps in one (1) loop or one (1)
pump in each of the two (2} loops must be OPERABLE. The two (2) subsystems have a
common suction source and are allowed to have a common heat exchanger and common
discharge piping. Additionally, each shutdown cooling subsystem can provide the
required decay heat removal capability; however, ensuring operability of the other
shutdown cooting subsystem provides redundancy.

The required cooling capacity of an alternate method of decay heat removal should
be ensured by verifying its capability to maintain or reduce reactor coolant
temperature either by calculation (which includes a review of component and system
availability to verify that an alternate decay heat removal method is available) or by
demonstration. Decay heat removal capability by ambient losses can be considered in
evaluating alternate decay heat removal capability.

LIMERICK - UNIT 1 B 3/4 9-2a Amendment N¢. 88, 97, 119,
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BASES

3/4,9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued)

RHR Shutdown Cooling System piping and components have the potential to develop
voids and pockets of entrained gases. Preventing and managing gas intrusion and
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems
and may also prevent water hammer, pump cavitation, and pumping of non-condensibie gas
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling
System piping is sufficiently filled with water prior to placing the system in
operation when in OPCON 5. The RHR Shutdown Cooling System is OPERABLE when 1t is
sufficiently filled with water to ensure that it can reliably perform its intended
function.

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System
that is aligned for service using system operating procedures that ensure the RHR
shutdown cooling suction and discharge flow paths are sufficiently filled with water.
An RHR Shutdown Cooling sub-system that is already in operation at the time of entry
into the APPLICABILITY is OPERABLE. For an idle RHR Shutdown Cooling subsystem, the
surveillance is met through the performance of the operating procedures that place the
RHR Shutdown Cooling subsystem in service.

With the required decay heat removal subsystem(s) inoperable and the required
alternate method(s) of decay heat removal not available in accordance with Action "a"
additional actions are required to minimize any potential fisston product release to
the environment. This includes ensuring Refueling Floor Secondary Containment is
OPERABLE: one (1) Standby Gas Treatment subsystem is OPERABLE; and Secondary
Containment isolation capability (i.e., one (1) Secondary Containment isolation valve
and associated instrumentation are OPERABLE or other acceptable administrative controls
to assure isolation capability) in each associated penetration not isolated that is
assumed to be isolated to mitigate radicactive releases. This may be performed as an
administrative c¢heck, by examining logs or other information to determine whether the
components are out of service for maintenance or other reasons. It is not necessary
to perform the Surveillances needed to demonstrate the OPERABILITY of the components.
If, however, any required component is inoperable, then it must be restored to OPERABLE
status. In this case, the surveillance may need to be performed to restore the
component to OPERABLE status. Actions must continue until all required components are
OPERABLE.

1

If no RHR subsystem is in operation, an alternate method of coolant circulation is
required to be established within one (1) hour. The Compietion Time is modified such
that one (1) hour is applicable separately for each occurrence involving a loss of
coolant circulation.

LIMERICK - UNIT 1 B 3/4 9-3 Amendment No. 3398,
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The requirement for PRIMARY CONTAINMENT INTEGRITY is not applicable during
the period when open vessel tests are being performed during the Tow power
PHYSICS TESTS.

/4 0 NIMI

In order to perform the tests required 1n the technical specifications
it is necessary to bypass the sequence restraints on control rod movement. The
additional surveillance requirements ensure that the specifications on heat
generation rates and shutdown margin requirements are not exceeded during the
period when these tests are being performed and tnat individual rod worths do
not exceed the values assumed in the safety analysis.

N M TRATIO

Performance of shutdown margin demonstrations with the vesse]l head removed
requires additional restrictions in order to ensure that criticality does not
occur. These additional restrictions are specified in this LCO.

4 R LA

This special test exception permits reactor criticality under no flow
conditions and is required to perform certain startup and PHYSICS TESTS while
at Tow THERMAL POWER levels.

3/4.10.5 OXYGEN CONCENTRATION

Retief from the oxygen concentration specifications is necessary in order
to provide access to the primary containment during the initial startup and
testing phase of operation. Without this access the startup and test program
could be restricted and delayed.

3/4.10,6  TRAINING STARTUPS

This special test exception permits training startups to be performed with
the reactor vessel depressurized at low THERMAL POWER and temperature while
controiling RCS temperature with one RHR subsystem aligned in the shutdown
cooling mode in order to minimize contaminated water discharge to the
radigactive waste disposal system.

3/4,10,7 RESERVED - CURRENTLY NOT USED

LIMERICK - UNIT 1 B 3/4 10-1 Amendment No. i#£, 33, 133



3/4,1Q SPECIAL TEST EXCEPTIONS

BASES

3/4.10,8 INSERVICE LEAK AND HYDROSTATIC TESTING

This special test exception permits certain reactor ceolant pressure tests to be
performed in OPERATIONAL CONDITION 4 when the metallurgical characteristics of the
reactor pressure vessel (RPV) or plant temperature contro) capabilities during these
tests require the pressure testing at temperatures greater than 200°F (normally
corresponding to OPERATIONAL CONDITION 3). The additionally fmposed QPERATIONAL
CONDITION 3 requirements for SECONDARY CONTAINMENT INTEGRITY provide conservatism 1in
response to an operational event.

Invoking the requirement for Refueling Area Secondary Containment Integrity along

with the requirement for Reactor Enclesure Secondary Containment Integrity applies

the requirements for Reactor Enclosure Secondary Containment Integrity to an

extended area encompassing Zones 1 and 3. Core alterations and fuel handling are
prohibited in this secondary containment configuration. Drawdown and inleakage testing
performed for the combined zone system alignment shall be considered adequate to
demonstrate integrity of the combined zones.

Inservice hydrestatic testing and inservice leak pressure tests required by Section
XI of the American Society of Mechanical Engineers (ASME) Boiler and Pressure Véssel
Code are performed prior to the reactor going critical after a refueling outage. The
minimum temperatures (at the required pressures) allowed for these tests are
determined from the RPV pressure and temperature (P/T) 1imits required by LCO 3.4.6,
Reactor Coolant System Pressure/Temperature Limits. These 1imits are conservatively
hased on the fracture toughness of the reactor vessel, taking into account
anticipated vessel neutron fluence. With increased reactor fluence over time, the
minimum allowable vessel temperature increases at a given pressure,

LIMERICK - UNIT 1 B 3/4 10-2 Amendment No. 333
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3/4.11 RADIOACTIVE EFFLUENTS
BASES

3/4.11.1.1 and 3/4.11.1.2 (Deleted)

THE INFORMATION FROM THESE SECTIONS
HAS BEEN RELOCATED TO THE ODCM.
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RADJQACTIVE EEFLUENTS
BASES

3/4.11.1.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED T THE 0DCM.

I4.11.1.4  LIQUID HOLDUP TANKS

The tanks listed in this specification include all those outdoor radwaste
tanks that are not surrounded by 1iners, dikes, or walls capable of holding
the tank cohtents and that do not have tank overfiows and surrounding area
drains connected to the liguid radwaste treatment system.

Restricting the quantity of radioactive material contained in the specified
tanks provides assurance that in the event of an uncontrolled release of the
tanks' contents, the resulting concentrations would be tess than 10 times the
1imits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potable
water supply and the nearest surface water supply in an UNRESTRICTED AREA,

3/4.11.2.1 (Deletad) - INFORMATION FROM THIS SECTION RELOGCATED TO THE ODCM,

LIMERICK - UNIT 1 B 3/4 1142 Amendment No, =26, 48
. Assoctated with Amendment No. 187
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RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.2 through 3/4.11.2.4 (Deleted)

THE INFORMATION FROM THESE SECTIONS
HAS BEEN RELQCATED TO THE ODCM.

LIMERICK - UNIT 1 . ; 3/4 11-3

Amendment No. 48
JAN 02 19




RADIQACTIVE EFFLUENTS

BASES . _

3/4,11.2.5 (Deleted) - INFORMATION FROM THIS SECTIOR RELOCATED TO THE TRM.

LIMERICK - UNIT 1 B 3/4 11-4 Amendment No. 48, 228

]



RADIOACTIVE EFFLUENTS
BASES

3/4.11.2.6 MAIN CONDENSER

Restricting the gross radioactivity raté of noble gases from the main condenser
provides reasonable assurance that the total body expesure to an individual at the
exclusion area boundary will not exceed a small fraction of the limits of 10 CFR Part
180 in the event this effluent is inadvertently discharged directly to the
environment without treatment. This specification implements the requjrements of
General Design Criteria 60 and 64 of Appendix A to 10 CFR Part 50.

3/4 11.2.7, 3/4 11.3, and 3/4 11.4 (Deleted) - INFORMATION FROM THESE SECTIONS
) ~ RELOCATED TO THE ODCM GR PCP.

LIMERICK - UNIT' 1 B 3/4 11-5 Ameéndment No,.48
: JAR 02 199!
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING
BASES

Section 3/4.12 (Deleted)

THE INFORMATION FROM THIS SECTION HAS BEEN

RELOCATED TO THE ODCM. BASES PAGE B 3/4 12-2

HAS BEEN INTENTIONALLY OMITTED.

LIMERICK = UNIT 1 o B 3/4 12-1

Amendment NoO. 48
JAN 02 1991
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