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EMERGENCY CORE COOLING SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

a. For the core spray system:

1.

With one CSS subS{stem inoperable, provided that at least two LPCI
sub;xstems are OPERABLE, restore the inoperable CSS subsystem to
OPERABLE status within 7 da{s or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With both CSS subsystems inoperable, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

b. For the LPCI system:

1.

With one LPCI subsgstem inoperable, provided that at least one CSS
subsystem is OPERABLE, restore the inoperable LPCI ﬁump to OPERABLE
status within 30 days or be in at least HOT SHUTDOWN within the
next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With one RHR cross-tie valve (HV-51-182 A or B) open, or power not
removed from one closed RHR cross-tie valve operator, close the
open valve and/or remove power from the closed valves operator
within 72 hours, or be in at least HOT SHUTDOWN within 12 hours
and in COLD SHUTDOWN within the next 24 hours.

With no RHR cross-tie valves AHV-SI-IBZ A, Bz closed, or power

not removed from both closed RHR cross-tie valve operators, or

with one RHR cross-tie valve open and power not removed from

the other RHR cross-tie valve operator, be in at least HOT

ggUlDOVN within 12 hours and in COLD SHUTDOWN within the next
ours.

With two LPC]1 subsystems inoperable, provided that at least one CSS
subsystem is OPERABLE, restore at least three LPCI subsystems to
OPERABLE status within 7 da{s or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With three LPCI subsystems inoperable, provided that both CSS
sub;istems are OPERABLE, restore at least two LPCI subsystems to
OPERABLE status within iz hours or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With all four LPCI subsystems inoperable, be in at least HOT
gﬁugDOHN !ithin 12 hours and in COLD SHUTDOWN within the next
ours.

L, For the HPCI system:

1.

With the HPCI system inoperable, grovided the CSS, the LPCI system,
the ADS and the RCIC system are OPERABLE, restore the HPCI system to
OPERABLE status within 14 days or be in at least HOT SHUTDOWN within
the next 12 hours and reduce reactor steam dome pressure to < 200
psig within the following 24 hours.

With the HPCI s¥stem 1naxerab1e, and one CSS, and/or LPCI inoperable,
restore the HPCI to OPERABLE within 8 hours, or be in HOT SHUTDOWN in
the next 12 hours, and in COLD SHUTDOWN in the next 24 hours.

*Whenever both shutdown codTinghsubsystems are inoperable, if unable to attain

COLD SHUTDOWN as required by

is ACTION, maintain reactor coolant temperature

as low as practical by use of alternate heat removal methods.
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EMERGENCY CORE COOLING SYSTEM
BASES

ECCS - OPERATING and SHUTDOWN (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 S{stem for which no credit is taken in the safety
analysis, will automatically provide makeuﬂ 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 low
pressure core cooling systems and the RCIC system. The HPCI, and one LPCI, and/or
one CSS out-of-service period of 8 hours ensures that sufficient ECCS, comprised
of a minimum of one CSS, three LPCI subsystems, and all of ADS will be available
to 1) provide for safe shutdown of the facility, and 2) mitigate and control
accident conditions within the facility.

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 loop
during reactor operation, a complete functional test with reactor vessel
in{ec ion requires reactor shutdown. The pump dischar?e piping is maintained
full to prevent water hammer damage and to provide cooling at the earliest
moment .

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 limit fuel cladding temperature to less than 2200°F. ADS is conserva-
tively required to be OPERABLE whenever reactor vessel pressure exceeds 100 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 automaticall{ controls five selected safety-relief valves although
the safety analysis only takes credit for four valves. It is therefore
appropriate to permit one valve to be out-of-service for up to 14 days without
materially reducing system reliability.

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 limit on suppression chamber minimum
water volume ensures that sufficient water is available to permit recirculation
cooling flow to the core. The OPERABILITY of the supgression chamber in
OPERATIONAL CONDITION 1, 2, or 3 is alsoc required by Specification 3.6.2.1.

Repair work might require making the suppression chamber inoperable. This
specification will permit those repairs to be made and at the same time give
assurance that the irradiated fuel has an adequate cooling water supply when
the suggaession chamber must be made inoperable, including draining, in
OPERATIONAL CONDITION 4 or 5.

In OPERATIONAL CONDITION 4 and 5 the suppression chamber minimum required
water volume is reduced because the reactor coolant is maintained at or below
200°F. Since pressure suagression is not required below 212°F, the minimum
water volume is based on NPSH, recirculation volume and vortex prevention plus
a safety margin for conservatism,
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EMERGENCY CORE COOLING SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION:

a. For the core spray system:

1.

With one CSS subsystem inoperable, provided that at least two LPCI
sub;istems are OPERABLE, restore the inoperable CSS subsystem to
OPERABLE status within 7 da{s or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With both CSS subsystems inoperable, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

b. For the LPCI system:

1.

With one LPCI subsgstem inoperable, provided that at least one CSS
subsystem is OPERABLE, restore the inoperable LPCI pump to OPERABLE
status within 30 days or be in at lTeast HOT SHUTDOWN within the
next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With one RHR cross-tie valve (HV-51-282 A or B) open, or power not
removed from one closed RHR cross-tie valve operator, close the
open valve and/or remove power from the closed valves operator
within 72 hours, or be in at least HOT SHUTDOWN within 12 hours
and in COLD SHUTDOMN within the next 24 hours.

With no RHR cross-tie valves (HV-51-282 A, B{ closed, or power

not removed from both closed RHR cross-tie valve operators, or

with one RHR cross-tie valve open and power not removed from

the other RHR cross-tie valve operator, be in at least HOT

gﬁU;DOHN within 12 hours and in COLD SHUTDOWN within the next
ours.

With two LPCI subsgstems inoperable, provided that at least one CSS
subsystem is OPERABLE, restore at least three LPCI subsystems to
OPERABLE status within 7 da{s or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With three LPCI subsgstems inoperable, provided that both CSS
subsystems are OPERABLE, restore at least two LPCI subsystems to
OPERABLE status within 72 hours or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

With all four LPCI subsystems inoperablie, be in at least HOT
ggUIDONN :ithin 12 hours and in COLD SHUTDOWN within the next
ours.

g For the HPCI system:

i,

With the HPCI system inoperable, grovided the CSS, the LPCI system,
the ADS and the RCIC system are OPERABLE, restore the HPCI system to
OPERABLE status within 14 days or be in at least HOT SHUTDOWN within
the next 12 hours and reduce reactor steam dome pressure to s 200
psig within the following 24 hours.

With the HPCI 5{stem inoperable, and one CSS, and/or LPCI inoperable,
restore the HPCI to OPERABLE within 8 hours, or be in HOT SHUTDOWN in
the next 12 hours, and in COLD SHUTDOWN in the next 24 hours.

*Whenever both shutdown cod1inghsubsystems are inoperable, if unable to attain

COLD SHUTDOWN as required by

is ACTION, maintain reactor coolant temperature

as low as practical by use of alternate heat removal methods.
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EMERGENCY CORE COOLING SYSTEM
BASES

ECCS - OPERATING and SHUTDOWN (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 additiun, tie reactor core isolation
coolin? (RCIC% system, a S{stem for which no credit is taken in the safety
analysis, will automatically provide makeuﬁ at reactor operating pressures on
a reactor low water level condition, The HPCI out-of-cervice period of 14 days
is based on the demonstrated OPERABILITY of redundant and diversified low
pressure core cooling systems and the RCIC system. The HPCI, and one LPCI, and/or
one CSS out-of-service period of 8 hours ensures that sufficient ECCS, comprised
of a minimum of cone CSS, three LPCI subsystems, and all of ADS will be available
to 1) provide for safe shutdown of the facility, and 2) mitigate and control
accident conditions within the facility.

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 loop
during reactor operation, a complete functional test with reactor vessel
in{ec ion requires reactor shutdown. The pump dischar?e piping is maintained
full :o prevent water hammer damage and to provide cooling at the earliest
moment .

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 c1aodinx temper:ture to less than 2200°F. ADS is conserva-
tively required to be OPLRABLF whenever reactor vessel pressure exceeds 100 psig.
This pressure is substantiaily below that for which the low pressure core cool-
ing systems can provide adequate core cocling for events requiring ADS.

ADS automatical1¥ controls five selected safety-relief valves although
the safety analysis only takes credit for four valves. It is therefore
appropriate to permit one valve to be out-of-service for up to 14 days without
materially reducing system reliability.

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 limit on suppression chamber minimum
water volume ensures that sufficient water is available to permit recirculation
cooling flow to the core. The OPERABILITY of the supgression chamber in
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1.

Repair work might require making the suppression chamber inoperable. This
specification will permit those repairs to be made and at the same time give
assurance that the irradiated fuel has an adequate cooling water supply when
the suggression chamber must be made inoperable, including draining, in
OPERATIONAL CONDITION 4 or 5.

In OPERATIONAL CONDITION 4 and 5 the suppression chamber minimum required
water volume is reduced because the reactor coolant is maintained at or below
200°F. Since pressure sungression is not required below 212°F, the minimum
water volume is based on NPSH, recirculation volume and vortex prevention plus
a safety margin for conservatism.
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