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TNSTRUHENTQTION

-
3/4.3.2. [ISOLATION ACTUATION INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.2 The isolation actuation instrumentation channels shown in Table 3.3.2-1 shall be
OPERABLE with their trip setpoints set consistent with the values shown in the Trip

Setpoint column of Table 3.3.2.-2 and with ISOLATION SYSTEM RESPONSE TIME as shown in Table
3.3.2-3.

APPLICABILITY: As shown in Table 3.3.2-1.

ACTION:
a)  With an isolation actuation instrumentation ¢ ~1 trip seipv. it es5
conservative than the value shown in the £ iowable Values colum: o1 212 3.3.2-
2, declare the channel jnoperable until 1. chanel is restored to 0-. 3LE

status with its trip setpoint adjusted cor ,stent with the Trip Setpouw.: value.

) With the number of OPERABLE channels less than required by the Minimum OPERABLE
Channels per Trip System requirements for one trip system:

1. 1f placing the inoperable channel(s) in the tripped condition would cause
an isolation, the inoperable channel(s) shall be restored to OPERABLE status
within 6 hours. If this cannot be accomplished, the ACTION required by Table
3.3.2-1 for the affected trip function shall be taken, or the channel shall
be placed in the tripped condition.

or

& 1f placing the inoperable channel(s) in th: tripped condition would not cause
an isolation, the inoperable channel(s) and/or that trip system shall
be placed in the tripped condition within:

a) 12 hours for trip functions common* to RPS Instrumentation.
b) 24 hours for trip functions not common* to RPS Instrumentation.

The provisions of Specification 3.0.4 are not applicable.

¢ Trip functions commen o RPS Actuation Instrumentation are shown
in Table 4.3.2.1-1.

LIMERICK - UNIT 1 3/4 3-9




TABLE 3.3.2-1 (Continued)

TABLE 3.3.2-1
= JSOLATION ACTUATION INSTRUMENTATION
ACTION STATEMENTS

ACTION 20 - Be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within the

next 24 hours.

ACTION 21 - Be in at least STARTUP with the associated isolation valves closed within 6

hours or be in at least HOT SHUTDOWX within 12 hours and in COLD SHUTDOWN
within the next 24 hours.

ACTION 22 - Be in at least STARTUP within & hours.

ACTION 23 - In OPERATION CONDITION 1 or 2, verify the affected system jsolation valves

are closed within 1 hour and declare the affected system inoperzble. In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.

ACTION 24 - Restore the manual initiation function to OPERABLE status within 8 hours or

close the affected system isolation valves within the next hour and declare
the affected system inoperable or be in at least HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

ACTION 25 -~ Establish SECONDARY CONTAINMENT INTEGRITY with the stand by gas treatment

system operating within 1 hour.

ACTION 26 -~ Close the affected system isolation valves within 1 hour.

* &

(2)

(b)

TABLE NOTATIONS

Required when (1) handling irradiated fuel in the refueling area secondary
containment, or (2) during CORE ALTERATIONS, or (3) during operations with 2
pgtential]for draining the reactor vessel with the vessel head removed and fuel in
the vessel.

May be bypassed under aéministrative control, with all turbine stop valves closed.
During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

See Specification 3.6.3. Table 3.6.3-1 for primary containment isolation valves which
are actuated by these isolation signals.

A channel may be placed in an inoperzble status for up to 6 hours

for required surveillance without placing the trip system in the tripped condition
provided at least one OPERABLE channel in the same trip system is monitoring that
parameter. Trip functions common to RPS Actuation Instrumentation are

shown in Table 4.3.2.1-1. In addition, for the HPCI system and RCIC system
jsolation, provided that the redundant isolation valve, inboard or outboerd, as
applicable, in each line is OPERABLE and 211 required actuation instrumentation for
shat valve is OPERABLE, one channel may be placed in an inoperable status for up to 8
hours for required surveillance without placing the channel or trip system in the
tripped condition.

LIMERICK - UNIT 1 3/4 3-16



TABLE 4.3.2.1-1 ' SRR e

1SOLATION ACTUATION INSTRUMENTATION SURVETLLANCE REQUIREMENTS

CHANNEL OPERATIONAL
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHTCH *
TRIP FUNCTION CHECK TEST CALIBRATION SURVEILLANCE REQUIRE
1. ;‘MAIN STEAM LINE ISOLATION
a. peactor Vessel Water Level
1) Low, Low, Level 2 5 Q R 1, 24 3
2) Low, Low, Low - Level 1 S Q R 1, 2, 3
b. Main Steam Line
Radiation## - High S Q R 1, 2, 3
€ Main Steam Line
Pressure - Low S Q R 1
d. Main Steam Line
Flow - High S Q R Iy 25 3
e. Condenser Vacuum = LOW S Q R 1, 2%*, I**
E Y Outboard MSIV Room
Temperature - High S Q R i, 2, 3
g. Turbine Enclosure = Main Steam
Line Tunnel Temperature = High S Q R 1, 2, 3
h. Manual Initiation N.A. R N.A. 1. .3
2. RHR SYSTEM SHUTDOWN COOLING MODE ISOLATION
a. Reactor Vessel Water Level##
Low = Level 3 S Q n e 253
b. Reactor Vessel (RHR Cut-In S Q n 3. 2, 3

permissive) Pressure - High

Ce Manual Initiation N.A. R - A 3 &5 3




TABLE ‘03 -201-1 (Cbﬂt"ﬂlEU) L N i . dhdas R I — P
1SOLATION_ACTUATION TNSTRUMENTATION SURVETLLANCE REQUIREMERTS =, et

CHANNEL OPERATIONAL ,
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
TRIP FUNCTION CHECK TEST CALIBRATION SURVETLLANCE REQUIRE
3. REACTOR WATER CLEANUP SYSTEM 1SOLATION "
a.  RWCS a Flow - High S Q R 1, 2, 3 ]
_b.  RWCS Area Temperature = High S Q R 1, 2, 3 |
e, RWCS Area Ventilation
a Temperature - High S Q R s 24 & ‘
d. SLCS Initiation N.A. R N.A. 1y 25 3
e. Reactor Vessel Water Level
Low, Low, - Level 2 S Q R 1, 2, 3 \
| f. Manual Initiation N.A. R N.A. 1, 2,4 3
w
DL HIGH PRESSURE COOLANT INJECTION SYSTEM 1SOLATION
’:" a. HPCI Steam Line
Bt a Pressure - High 5 Q R 1, 2,3 l
b. HPCI Steam Supply
pressure, Low S Q R 1, 2, 3 |
Cs HPCI Turbine Exhausy Diaphragm
pressure - High 5 Q R i, 2,3 |
ds MPCI Equipment Room
Temperature = High s Q R 1, 2, 3 ]
e. HPCI Equipment Room
a Temperature = High S Q n s ikl [
f. HPCI Pipe Routing Area
Temperature - High S Q R 1: 2, 3 !
g. Manual Initiation N.A. R N.AL I, 133
h. HPCI Steam Line
A Pressure Timer N.A. Q R 1, 2, 3 \




TABLE 4.3.2.1-1 (Continued)

1SOLATION ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP FUNCTION

5.

" *REACTOR CORE ISOLATION COOLING SYSTEM _ISOLATION

RCIC Steam Line
a Pressure - High

RCIC Steam Supply
Pressure - Low

RCIC Turbine Exhaust Diaphragm
pressure - High

RCIC Equipment Room
Temperature = High

RCIC Equipment Room
a Temperature - High

RCIC Pipe Routing Area
Temperature = High

Manual Initiation

RCIC Steam Line
s Pressure Timer

CHANNEL

CHECK

N.A.

CHANNEL
FUNCTTONAL

TEST

CHANNEL

CALIBRATION

OPERATIONAL
CONDITIONS FOR WHICH
SURVEILLANCE REQUIRE

1,7 \
1, 2,3 \
i, 2,3 i
1, 2, 3 |
1, 2, 3 !
1, 2, 3 |
1, 2, 3

1, 2, 3 l



TABLE 4.3.2.1-1 (Continued)

ISOLATION ACTUATION INSTRUMENTATION SURVETLLANCE REQUIREMENTS

CHANNEL OPERATIONAL i
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
| TRIP FUNCTION _CHECK TEST CALIBRATION SURVETLLANCE REQUIRE
6. PRIMARY CONTAINMENT ISOLATION
a. Reactor Vessel Water Level
1) Low, Low - Level 2 S Q R 1y 25 3
2) Low, Low, Low = Level 1 S Q R A P
b. Drywell Pressuref# - High S Q R 1, 2, 3
& North Stack Eff.uent
Radiation - High S Q R 1y Ba 3
d. Deleted
e. Reactor Enclosure ventilation
Exhaust Duct = Radiation = High S Q R 1, 2, 3
- A Outside Atmosphere to Reactor
Enclosure a Pressure = Low N.A. M Q i 2, 3
g. Deleted
h. Drywell Pressure = High/
Reactor Pressure — LOw .3 Q R 1, 24 3
Primary Containment Instrument
Gas to Drywell a Pressure = Low N.A. M Q 1, 2, 3

5 Manual Initiation N.A. n N.A. s 253
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TABLE 4.3.2.1-1 (Continued
ISOLATION ACTUATION INSTRUMENTATION SURVETLLANCE REQUIREMENTS

CHANNEL OPERATIONAL .
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
TRIP FUNCTION CHECK TEST CALIBRATION SURVETLLANCE REQUIRE
Te SECONDARY CONTATINMENT 1SOLATION b
a. Reactor vessel Water Level
Low, Low - Level 2 S Q R 1, 2, 3 | -
‘b, Drywell Pressure## - High S 0 R 1, 2, 3 |
c.1. Refueling Area Unit 1 Ventilation
Exhaust Duct Radiation - High S Q R ol \
2. Refueling Area Unit 2 yentilation
Exhaust Duct Radiation - High S Q R *y |
d. Reactor Enclosure Ventilation
Exhaust Duct Radiation - High S Q R 1, 2, 3 \
e. Outside Atmosphere To Reactor
Enclosure a Pressure — LOw N.A. M 0 1,2, 9
f. Qutside Atmosphere ToO Refueling
Area a Pressure = Low N.A. M Q *
g. Reactor Enclosure
Manual Initiation N.A. R N.A. 1, 2, 3
h. Refueling Area
Manual Initiation N.A. R N.A. o

*Required when (1) hancdiirg irradiated fuel in the refueling area secondary containment, or (2) during CORE
ALTERATIONS, or (3) during operations with a potential for draining the reactor vessel with the vessel
head removed and fuel in the vessel.

«syhen not administratively bypassed and/or when any turbine stop valve is open.
#ouring operation of the associatad Unit 1 or Unit 2 ventilation exhaust system.

##These trip functions {1b, 2a, 6b, and 7b) are common to the RPS actuation trip function.
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3.4.3 INSTRUMENTATION

BASES

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

ection system automatically initiates a reactor scram to:

The reactor prot

a. preserve the integrity of the fuel cladding.

b. preserve the integrity of the reactor coolant system.

. Minimize the energy which must be adsorbed following @
loss-of-coolant accident, and

d. prevent inadvertent criticality.

This specification provides the limiting conditions for operation
necessary to preserve the ability of the system te perform its intended
function even during periods when instrument channels may be out of service
because of maintenance. knen necessary, one channel may be made inoperzble

for brief intervals to conduct required surveillance.

stem is made up of two independent trip systems.
onitor each parameter with two channels in
each trip system. The outputs of the channels in a trip system are combined
in 2 logic so that either channel will trip that trip system. The tripping of
both trip systems will produce a reactor scram. The system meets the intent
of 1EEE-279 for nuclear power plant protection systems. Specified
surveillance intervals and surveillance and maintenance outage times have been
determined in accordance with NEDC-30851P, “Technical Specification
Improvement Analyses for BWR Reactor Protection System,” as approved by the
NRC and documented in the NRC Safety Evaluation Report (SER) (letter to T. A.
pickens from A. Thadani dated July 15, 1987. The bases for the trip settings

of RPS are discussed in the bases for Specification 2.2.1.

esponse time at the specified frequencies provides
ive functions asscciated 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 appliceble.
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 mey be
demonstrated by either (1) inplace, onsite or offsite test measurements, or
(2) wtilizing replacement sensors with certified response times.

The reactor protection sy
There are usually four channels tom

The measurement of r
assurance that the protect

LIMERICK - UNIT 1 B 3/4 3-1



INSTRUMENTATION
BASES

3/4.3.2 TSOLATION ACTUATION TNSTRUMENTATION

This specification ensures the effectiveness of the instrumentation used to
mitigate the consequences of accidents by prescribing the OPERABILITY trip
setpoints and response times for isolation of the reactor systems. When necessary,
one channel may be inoperable for brief intervals to conduct required
surveillance.

Specified surveillance intervals and maintenance outage times have been
determined in accordance with NEDC-30851P, Supplement 2, “Technical
Specification Improvement pnalysis for BWR Instrumentation Common to RPS and
ECCS Instrumentation,” 2s approved by the NRC and documented in the NRC Safety
Evaluation Report (SER) (1etzer 1o D. N. grace from C. E. Rossi dated January 6,
1989) and NEDC-31677P-A, "Jechnical Specification Improvement Analysis for BWR
1solation Actuation lnstrumentation,“ as approved by the NRC and documented in
the NRC SER (letter to 5. D. Floyd from C. E. Rossi dated June 18, 1390).

Some of the trip settings may have tolerances explicitly stated where both
the high and low values are critical and may have 2 substantial effect on
safety. The setpoints of other instrumentation, where only the high of low end
of the setting have & direct bearing on safety, are established at 2 level away

from the normal operating range to prevent inadvertent actuation of the systems
jnvolved.

Except for the MSIVs, the safety analysis does mot address individual sensor
response times or the response times of the logic systems to which the sensors
are connected. For D. C. operated valves, @ 3 second delay is assumed before the
valve starts to move. for A.C. operated valves, it is assumed that the A.C.
power supply is lost and is restored by startup of the emergency diesel
generators. In this event, a time of 13 seconds is assumed before the valve
ctarts to move. In addition to the pipe break, the failure of the D.C. operated
valve is assumed; thus the signal delay (sensor response) is concurrent with the
10-second diesel startup and the 3 second load center loading delay. The safety
analysis considers an allowable inventory loss in each case which in turn
determines the valve speed in conjunction with the 13-second delay. 1t follows
that checking the valve speeds and the 13-second time for emergency power
establishment will establish the response time for the isolation functions.

Dperation with 2 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 2] lowence
for instrument drift specifically allocated for each trip in the safety
analyses.

3/4.3.3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION

The emergency COTE cooling system actuation instrumentation is provided to
initiate actions to mitigate the corsequences of accidents that are beyond the
ability of the operator to control. This specification provides the OPERABILITY
requirements, trip setpoints and response times that will ensure effectiveness
of the systems to provide the design protection. Although the instruments are
listed by system, in some cases the same instrument may be used to send the
actuation signal to more than one system at the same time.

LIMERICK - UNIT 1 B 3/4 3-2



INSTRUMENTATION
BASES

3/4.3.3 EMERGENCY CORE COOLING ACTUATION TNSTRUMENTATION {Continued)

Actuation Instrumentation),” as approved by the NRC and documented in the SER
(letter to D. N. Grace from A. C. Thadani dated December 9 1588 (Part 1) and
letter to D. N. Grace from C. E. Rossi dated December 9, 1988 (Part 2)).

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 for
instrumentation drift specifically allocated for each trip in the safety analyses.

3.4.3.4 RECIRCULATION PUMP TR1P_ACTUATION INSTRUMENTATION

The anticipated transient without scram (ATHWS) recirculation pump trip
system provides a means of 1imiting the consequences of the unlikely occurrence
of a2 failure to scram during an anticipated transient. The response of the
plant to this postulated event falls within the envelope of study evenis in
General Electric Company Topical Report NEDO-10349, dated March 1871, NEDC-
24222, dated December 1979, and Section 15.8 of the FSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is 2 supplement to
the -eactor trip. During turbine trip and generator load rejection events, the
EOC-RPT will reduce the 1ikelihood of reactor vessel level decreasing to level

2. Fach 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 Timiting
pressurization events. The two evenis for which the EOC-RPT protective feature
will function as 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 inpul
to the EOC-RPT system; 2 fast closure sensor from each of the other two turbine
control valves provides input to the second EOC -RPT system. Similarly, @
position switch for each of two turbine stop valves provides inpul to one EOC-
RPT system; 2 position switch form each of the other two stop valves provides
jnput to the other EOC-RPT system. For each EOC-RPT system, the sensor relzy
contacts are arranged to form a 2-out-of-2 logic for the fast closure of turbine
control valves and 2 2-out-of-2 logic for the turbine stop valves.
operation of either logic will actuate the EOC-RPT system and trip both
recirculation pumps.

fach EOC-RPT system may be manually bypassed by use of @ keyswitch which is
administratively controlled. The manual bypasses and the zutomatic Operating
Bypass at less than 30% of RATED THERMAL POMER are annuncizted in the control
room.

the EOC-RPT system response time is the time assumed in the analysis between
initiation of valve motion and complete suppression of the electric arc, i.e.,
175 ms. Included in this time are: the response time of the scaser, the time
211otted for breaker arc suppression, and the response time of the system logic.

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

LIMERICK - UNIT 1 B 3/4 3-3



. INDEX

BASES

- SECTION PAGE

| 3760 APPLICABILITY. < seovsnssnnsasesanssnssnsarassansasasanassstsstins B 3/4 0-
3/6.1 REACTIVITY CONTROL SYSTEMS
376,10 SHUTDOMN MARGIN. ..o snsessnennsssssnsansssasasmnssssssssts B 3/4 1
3602 REACTIVITY ANOALTES....cosonsnssnssssanssmsnsnmnsnssssnsnssss B 3/4 11
SIS CONTROL BO0B. o iennssnsasnssanssnensamsbasaranansemtasmansies B 3/4 1-2
3/0.1.6  CONTROL ROD PROGRAM CONTROLS....oncnesnsenssnsnsssssststtass B 3/4 1-3
34,15  STANDBY LIQUID CONTROL SYSTEM.....oscasessressnssssntssssssss B 3/4 1-4

3/4.2 POMER DISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION

BATE. o svvsnussonssossensaasansussnns o e it ) i B 3/4 2-
SHEE IO SETIDMITY. ps vy e sivaaierpendnaengiaminshoigicssyinns B 3/4 2-2
LEFT INTENTIONALLY BLANK. .. ooneconnuasennnssnsnsnnnnsees e L5 w5 B 3/4 2-3
3/0.2.3  MINIMUM CRITICAL POWER RATIO.....oueesconsnencasasmmsnsassnss B 3/4 2-4
3/4.2.6  LINEAR HEAT GEMERATION RATE......ooecees M w X T TR B 3/4 2-5
3/8.3 INSTRUMENTATION
3/4.3.1  REACTOR PROTECTION SYSTEM INSTRUMENTATION. . v eeveernnanenseses B 3/4 3-1
3/4.3.2  ISOLATION ACTUATION INSTRUMENTATION. 0 v s csumannnnssssnnsnnnass B 3/4 3-2
3/4.3.3  EMERGENCY CORE COOLING SYSTEM ACTUATION

A STRUMENTATION. . oo e escssssnsssssnnsnnsasssnnusssssonsnnness B 3/4 3-2
3/4.3.4  RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION. . .eeceeunnns B 3/4 3-3
3/4.3.5  REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION

THSTRUMENTATION. oo seooonsssssnsassnnasemsonssensasaassssnsess B 3/4 3-4
3/4.3.6  CONTROL ROD BLOCK INSTRUMENTATION......ocvvscscnsscssnsenensss B 3/4 3-4

3/4.3.7 MONITORING INSTRUMENTATION

Radiation Monitoring Instrumentation....cceeeeecennsnanconenes B 3/4 3-5

LIMERICK - UNIT 2 xviii



BASES

SECTION

INSTRUMENTATION (Continued)

3/4.3.8
3/4.3.9

Seismic Monitoring Instrumentation........ NP LA NP SRS

(Deleted)

Remote Shutdown System Instrumentation and Controls
Accident Monitoring Instrumentation
Source Range Monitors
Traversing In-Core Probe System
Chlorine and Toxic Gas Detection Systems
Fire Detection Instrumentation

Loose-Part Detection System

ooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooo

--------

-----------

ooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooo

-------------------

oooooooooooooooooooooo

ooooooooooooooooooo

..................................

(Deleted)..cooeeasncascsssssrssasssossssronnansnss Y VT i

Dffgas Monitoring Instrumentation
TURBINE OVERSPEED PROTECTION SYSTEM

FEEDMATER/MAIN TURBINE TRIP SYSTEM ACTUATION
INSTRUMENTATION

Bases Figure B 3/4.3.1 Reacter Vessel Water

3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1
3/4.4.2
3/4.4.3

3/4.8.4

RECIRCULATION SYSTEM
SAFETY/RELIEF VALVES

Leakage Detection Systems
Operational Lezkage

CHEMISTRY

LIMERICK - UNIT 2

xix

..........

oooooooo

ooooooooooooooooooo

ooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooo

Level..... BN g e

oooooooooooo

REACTOR COOLANT SYSTEM LEAKAGE

oooooooooooooooooooooooooooooooooooooooooooooooo

PAGE

B 3/4 3-5
B 3/4 3-5
B 3/4 3-5
B 3/4 3-5
B 3/4 3-5
B 3/4 3-6
B 3/4 3-6
B 3/4 3-6
B 3/4 3-7
B 3/4 3-7
B 3/4 3-7
B 3/4 3-7

B 3/4 3-7
B 3/4 3-8

B 3/4 &4-1
B 3/4 4-2

B 3/4 4-3
B 3/4 4-3
B 3/4 4-3a



"INSTRUMENTATION

3/4.3.2. 1SOLATION ACTUATION INSTRUMENTATICN

LIMITING CONDITION FOR OPERATION

3.3.2 The isolation actuation instrumentation channels shown in Table 3.3.2-1 shall be
OPERABLE with their trip setpoints set consistent with the values shown in the Trip
Setpoint column of Table 3.3.2.-2 and with ISOLATION SYSTEM RESPONSE TIME as shown in Table

3.3.2-3.

APPLICABILITY: As shown in Table 3.3.2-1.

ACTION:

&)

b)

With an isolation actuation instrumentation channel trip setpoint less
conservative than the value shown in the Allowable Values column of Table 3.3.2-
2, declare the channel inoperable until the channel is restored to OPERABLE
ctatus with its trip setpoint adjusted consistent with the Trip Setpoint value.

With the number of OPERABLE channels less than required by the Minimum OPERABLE
Channels per Trip System requirements for one trip system:

1. I1f placing the inoperable channel(s) in the tripped condition would cause
an isolation, the inoperable channel(s) shall be restored to OPERABLE status
within 6 hours. If this cannot be accomplished, the ACTION required by Teble
3.3.2-1 for the affected trip function shall be taken, or the channel shall

be placed in the tripped condition.

or

D If placing the inoperable channel(s) in the tripped condition would not cause
an isolation, the inoperable channel(s) and/or that trip system shall
be placed in the tripped condition within:

a) 12 hours for trip functions common* to RPS Instrumentation,

b} 24 hours for trip functions not common* to RPS Instrumentation.

The provisions of Specification 3.0.4 are not applicable.

* Trip functions common to RPS Actuation Instrumentation are shown
in Table 4.3.2.1-1.
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ACTION 20 -~

ACTION 21 -

ACTION 22 -
ACTION 23 -~

ACTION 24 -

ACTION 25 -

ACTION 26

TABLE 3.3.2-1 (Continued)
1SOLATION_ACTUAT NS NTA

CTION STAT

Be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within the ~

next 24 hours.

Be in at least STARTUP with the associated isolation valves closed within 6
hours or be in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN
within the next 24 hours.

Be in at least STARTUP within 6 hours.

In OPERATION CONDITION 1 or 2, verify the affected system isolation valves
are closed within 1 hour and declare the affected system inoperable. In
OPERATIONAL CONDITION 3, be in at least COLD SHUTDOWN within 12 hours.
Restore the manual initiztion function to OPERABLE status within 8 hours or
close the affected system isolation valves within the next hour and declare
the affected system inoperzble or be in at Jeast HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

Establish SECONDARY CONTAINMENT INTEGRITY with the stand by gas treatment
system operating within 1 hour.

Close the affected system isolation valves within 1 hour.

TABLE NOT

*+  PRequired when (1) handling irradiated fuel in the refueling area secondary
containment, or (2) during CORE ALTERATIONS, or (3) during operations with 2
potential for draining the reactor vessel with the vessel head removed and fuel in

the vessel.

sx  May be bypassed under administrative control, with all turbine stop valves closed.

i During operation of the associated Unit 1 or Unit 2 ventilation exhzust system.

(a) See Specification 3.6.3. Table 3.6.3-1 for primery containment jsolation valves which
are actuzted by these jsolation signals.

(b) A channel may be placed in an inoperable status for up to 6 hours
for required surveillance without placing the trip system in the tripped condition

provided at
parameter.

least one OPERABLE channel in the same trip system is monitoring that
Trip functions common to RPS Actuation Instrumentation are

<hown in Table 4.3.2.1-1. In addition, for the HPCI system and RCIC system
isolation, provided that the redundant isolation valve, inboard or outboard, as

applicable,

in each line is OPERABLE and 211 required actuation instrumentation for

that valve is OPERABLE,one channel may be placed in an inoperable status for up to 8
hours for required curveillance without placing the channel or trip system in the
tripped condition.

LIMERICK - UNIT 2
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TABLE 4,3.2.1-1

1SOLATION ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL NPERATIONAL
i CHANNEL FUNCTIONAL CHANNE . CONDITIONS FOR WHICH
| TRIP FUNCTION CHECK _ TEST CALIBRATICH SURVETLLANCE REQUIRE |
1. _ MAIN STEAM LINE ISOLATION

a. Reactor Vessel Water Level ‘

1) Low, Low, Level 2 S Q n N

2) Low, Low, Low = Level 1 S Q R 1 2, 3
b. Main Steam Line

Radiatior. ## - High S Q R 1, 2, 3 |
c. Main Steam Line

Pressure — Low S Q R 1 l
d. Main Steam Line

Flow - High S Q R 1, 2, 3 ‘
e. Condenser Vacuum - Low S Q R 1, 2**, 3** |
L Outboard MSIV Room

Temperaturc = High S Q R 1, 2, 3 ‘
g- Turbine Enclosure - Main Steam

Line Tunnel Temper.ture = High S Q 2] 1, 2, 3 |
h. Manual Initiatien N.A. R N.A. [

2. RHR SYSTEM SHUTDCWN COOLING MODE I1SOLATION

a. Reactor Vessel Water Level ##

Low = Level 3 S Q R 1, 2, 3 I
b. Reactor Vessel (RHR Cut-In S Q n 1, 2, 3 |

Permissive) Pressuve = High

& Manual Initiation N.A. R N.E 1, 2, 3







ISNLATION ACTUATION INSTRUMENTATION_SURVEI

TABLE 4.3.2.1-1 (Continued)

LLANCE REQUIREMENTS

TRIP FUNCTION

5.

CHANNEL
CHECK

" “REACTOR CORE_ISOLATION COOLING SYSTEM ISOLATION

a.

RCIC Steam Line
a Pressure - High

RCIC Steam Supply
Pressure - Low

RCIC Turbine Exhaust Diaphragm
pressure - High

RCIC Equipment R’ om
Temperature - High

RCIC Equipment Room
a Temperature = High

RCIC Pipe Routing Area
Temperature — High

Manual Initiation

RCIC Steam Line
A Pressure Timer

CHANNEL
FUNCTIONAL

TEST

CHANNEL
CALIBRATION

OPERATIONAL - °
CONDITIONS FOR WHICH
SURVEILLANCE REQUIRE

el
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TABLE 4.3.2.1-1 (Continued)

1SOLATION ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL OPERATIONAL .+

CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH
TRIP FUNCTION CHECK TEST CALIBRATION SURVETLLANCE REQUIRE *
6.  PRIMARY CONTAINMENT ISOLATION
a. Reactor Vessel ¢ “evel
1) Low, Low = Level 2 S Q R 1, 2, 3 ‘
2) Low, Low, Low = Level 1 S Q R 1, 2, 3
b.  Drywell Pressure ## - High S Q R 1, 2,3 !
Ca North Stack Effluent
Radiation - High S Q R 1, 2, 3
d. Deleted
e, Reactor Enclosur2 Ventilation
Exhaust Duct - Radiation = High S 0 R }s 24 3
Outside Atmosphere to Reactor
Enclosure a Pressure = Low N.A. M Q 1, 2, 3
Q. Deleted
h. Drywell Pressure = High/
Reactor Pressure — Low - Q R 2 & 3 |
% Primary Containment Instrument
Gas to Drywell a Pressure = Low N.A. M 0 3. 2, 3

. N Manual Initiation N.A. R N.A. 1. 24 3



TABLE 4.3.2.1=1 (Continued) e L T, T [ T
1SOLATION ACTUATION INSTRUMENTATION SURVETLLANCE REQUTREMEQI§

1£-€ 9/¢

CHANNEL OPERATIONAL :
CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH |
TRIP FUNCTION CHECK TEST CALIBRATION SURVEILLANCE REQUIRE
I SECONDARY CONTAINMENT 1SOLATION ®
a. Reactor Vessel Water Level l
‘ Low, Low = Level 2 S G R 3. € 3
b. Drywell Pressure #¢ - High S Q R 1 25 3 ‘
c.1. Refueling Area Unit 1 Ventilation
_ haust Duct Radiation - High S 0 R 3 |
2. Refueling Area Unit 2 Ventilation
Exhaust Duct nadiation - High S 0 R vy ‘
d. Raactor Enclosure ventilation
Exhaust Duct Radiation - High 5 Q R 1, 2, 3 ‘
e. OQutside Atmosphere To Reactor
Enclosure a Pressure = Low N.A. M 0 s 2: 3
A Outside Atmosphere To Refueling
Area a Pressure = Low N.A. M Q *
[ Reactor Enclosure
Manual Inftiation N.A. N N.A. 1, 24 3
h. Refueling Area
Manual Initiation N.A. R N.A. *

"Required when (1) handling {rradiated fuel in the refueling area secondary containment, or (2) during CORE
ALTERATIONS, or (2) during operations with a potential for draining the reactor vessel with the vessel
head removed and fuel in the vessel.
++yWhen not administratively bypassed and/or when any turbine stop valve is open.
#During operation of the associated Unit 1 or Unit 2 ventilation exhaust system.

##These trip functions (1b, 2a, gh, and 7b) are common to the RPS actuation trip function.



A

3_.5?3 INSTRUMENTATION

BASES
3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION o

The reactor protection system automatically initiates a reactor scram to:

a. preserve the integrity of the fuel cladding.

b. preserve the integrity of the reactor coolant system.

Cs Minimize the energy which must be adsorbed following a
loss-of-coolant accident, and

d. prevent inadvertent criticality.

n provides the limiting conditions for operation

he ability of the system to perform its intended
function even during periods when snstrument channels may be out of service
because of maintenance. wWhen necessary, one channel may be made inoperable
for brief intervals to conduct required surveillance.

This specificatio
necessary to preserve t

The reactor protection system is made up of two independent trip systems.

Thers are usually four channels to monitor each parameter with two channels in

each trip system. The outputs 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 ~roduce a reactor scram. The system meets the intent |
of 1EEE-279 for nuclear power plant protection systems. Specified

surveillance intervals and surveillance and maintenance outage times have been

determined in accordance with NEDC-30851P, "Jechnical Specification

Improvement Analyses for BWR Reactor Protection System," as approved by the

NRC and documented in the NRC Safety Evaluation Report (SER) (letter to T. k.

pickens from A. Thadani dated July 15, 1987. The bases for the trip settings

of RPS are discussed in the bases for Specification 2.2.1.

The measurement of response time at the specified frequencies provides
assurance that the protective functions associated with each channel are
completed within the time limit assumed in the safety analyses. WNo credit was
taken for those channels with response times indicated as not applicable.
Response time may be demonstrated by any series of sequential, overlapping or
total channel test measurement, provided such tests demonstrate the totzl
channel response time 2s defined. Sensor response time verification mzy be
demonstrated by either (1) inplace, onsite or offsite test measurements, or

(2) utilizing replacement sensors with certified response times.

LIMERICK = UNIT 2 B 3/4 3-1



. INSTRUMENTATION

BASES
3/2.3.2 TSOLATION ACTUATION INSTRUMENTATION

This specification ensures the effectiveness of the instrumentation used to
mitigate the consequences of accidents by prescribing the OPERABILITY trip
setpoints and response times for isolation of the reactor systems. When
necessary, one channel may be inoperable for brief intervals to conduct required
surveillance.

Specified surveillance intervals and maintenance outage times have been
determined in accordance with NEDC-30851P, Supplement 2, “Technical
Specification Improvement pnalysis for BiR Instrumentation Common to RPS and
ECCS Instrumentation,” as approved by the NRC and documented in the NRC Safety
Evaluation Report (SER) (letter to D. N. Grace from C. E. Rossi dated January 6,
1989) and NEDC-31677P-A, "Technical Specification Improvement Analysis for BWR
Isolation Actuation lnstrumentatfon," as approved by the NRC and documented in
the NRC SER (letter to S. D. Floyd from C. E. Rossi dated June 18, 1990).

Some of the trip settings may have tolerances explicitly stated where both
the high and low values are critical and may have a substantial effect on
safety. The setpoints of other instrumentation, where only the high of low end
of the setting have 2 direct pearing on safety, are established at a level away
from the normal operating range to prevent inadvertent actuation of the systems
involved.

Except for the MS1Vs, the safety analysis does not address individual sensor
response times or the response times of the logic systems to which the sensors
are connected. For D. L. operated valves, @ 3 second delay is assumed before the
valve starts to move. For A.C. operated valves, it is assumed that the A.C.
power supply is lost and is restored by startup of the emergency diesel
generators. In this event, a time of 13 seconds is assumed before the valve
ctarts to move. In addition to the pipe break, the failure of the D.C. operated
valve is assumed; thus the signal delay (sensor response) is concurrent with the
10-second diesel startup and the 3 second load center loading delay. The safety
analysis considers an allowable inventory loss in each case which in turn
determines the valve speed in conjunction with the 13-second delay. It follows
that checking the valve speeds and the 13-second time for ewergency power
establishment will establish the response time for the isolation functions.

Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowab! Value is acceptable on the basis that the
difference between each Trp Setpoint and the Allowable Value is an allowence
for instrument drift specifically allocated for each trip in the safety
analyses.

3/4.3.3 EMERGENCY CORE COOLING SYSTEM ACTUATINN TNSTRUMENTATION

The emergency core cooiing system actuation instrumentation is provided to
initiate actions to mitigate the consequences of accidents that are beyond the
ability of the operator to control. This specification provides the OPERABILITY
requirements, trip setpoints and response times that will ensure effectiveness
of the systems teo provide the design protection. Although the instruments are
listed by system, in some cases the same instrument may be used to send the
actuation signal to more than one system at the same time.

LIMERICK = UNIT 2 B 3/4 3-2
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INSTRUMENTATION
BASES

Cperation with & 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
for instrument drift specifically allocated for each trip in the safety
gnalyses.

3/4.3.4 RECIRCULATION puMP TRIP ACTUATION INSTRUMENTATION

The anticipated transient without scram (ATWS) recirculation pump trip
system provices & means of limiting the consequences of the unlikely occurrence
of a failure to scram during &n 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, REDO-
24222, dated December 1979, and Section 15.8 of the FSAR.

The end-of-cycle recirculation pump trip (EOC-RPT) system is 2 supplement %o
the reactor trip. During turbine trip and generator load rejection events, the
EOC-RPT will reduce the likelihood 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 limiting
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 conirol 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
contro) valves provides input to the second EOC-RPT system. Similarly, 2
position switch for each of two turbine stop valves provides input to one EOC-
RPT system; 2 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 a2 2-out-of-2 logic for the turbine stop valves. The
operation of either logic will actuate the EOC-RPT system and trip both
recirculation pumps. -

Each EOC-RPT system may be manually bypassed by use of 2 keyswitch which is
administratively controlled. The manual bypasses and the avtomatic Operating
Bypass at less than 30% of RATED THERMAL POWER are annunciated in the control
room. :

The EOC-RPT system response time is the time assumed in the analysis between
snitiation of valve motion and complete suppression of the electric arc, i.e.,
175 ms. Included in this time eare: the response time of the sensor, the time

‘allotteu for breaker arc suppression, and the response time of the system logic.

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 1s an 21lowance
for instrument drift specifically allocated for each trip in the safety
analyses.
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1)
2)
3)
4)
5)
£)

The worst case as-found drift for the trip units in this sample for a three month period, was
The applicable instrumentation setpoint calculations allow drift of 0.02MA.
211 of the change in the trip unit setting reported above is attributed to drift, the worst
case actual drift is 50% of the allowable drift as determined from setpoint methodology. We
have therefore confirmed that the as-found drift is within that allowed by setpoint

+0.01MA.

- -

»

TSCR No. 92-10-0

Docket Nos. 50-352 and 50-353

There are 58 channels of trip instrumentation for the Containment Isolation
Actuation Instrumentation which are currently tested monthly as required by
Technical Specifications (7S), Tables 4.3.2.1-1, 4.3.4.1-1, 4.3.4.2.1-1, 4.3.7.1-
1, 4.3.9.1-1 and TS Sections 4.1.3.1.4, 4.3.7.8.1, 4.4.2.1.

A review of surveillance data sheets was performed for a random sample of six (6)
of the trip units to determine how much the trip setting changes over 2 period
of three (3) consecutive surveillance intervals from July, 1992 to October, 1992.

Limerick Generating Station, Unit 2
"nstrumentation Drift Data for Containment Isolation Actuation Instrumentation

The results are provided below.

CHANNEL

PIS-01-2N675A
PIS-01-2N6758B
PIS01-2N875C
PIS-01-2N675D
PDIS-43-2N657A
PIS-42-2N658C

calculations,

RIPTION

MAIN STEAM UNE FLOW - HIGH

MAIN STEAM UINE FLOW - HIGH

MAIN STEAM UNE FLOW - HIGH

MAIN STEAM UNE FLOW - HIGH
NSSSS-RCIC STEAM LINE DIFF.PRESS-HIGH
NSSSS-RCIC STEAM SUPPLY PRESS.-LOW

Enclosure 1

0.01
0.00
0.00
0.00
0.00
0.00

%

SEEESS



