SITs

3.5.1
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.1 Safety Injection Tanks (SITs)
LCO 3.5.1 Four SITs shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SIT inoperable dueto | A.1 Restore SIT to 72 hours
boron concentration not OPERABLE status.
within limits.
OR
One SIT inoperable due to
the inability to verify level or
pressure.
B. One SIT inoperable for B.1 Restore SIT to 24 hours
reasons other than OPERABLE status.
Condition A.
C. Required Action and c1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B
not met.
D. Two or more SITs DA Enter LCO 3.0.3. Immediately
inoperable.
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SiTs

B3.5.1
BASES
APPLICABILITY In MODES 3, 4, 5, and 6, the SIT motor operated isolation valves may
(continued) be closed to isolate the SITs from the PCS. This allows PCS cooldown
and depressurization without discharging the SITs into the PCS or
requiring depressurization of the SITs.
ACTIONS Al

If the boron concentration of one SIT is not within limits, it must be
returned to within the limits within 72 hours. In this condition, the ability
to maintain subcriticality or minimum boron precipitation time may be
reduced, but the reduced concentration effects on core subcriticality
during reflood are minor. Boiling of the ECCS water in the core during
reflood concentrates the boron in the saturated liquid that remains in the
core. In addition, the volume of the SIT is still available for injection.

Since the boron requirements are based on the average boron
concentration of the total volume of three SITs, the consequences are
less severe than they would be if an SIT were not available for injection.

Thus, 72 hours is allowed to return the boron concentration to within
limits.

The combination of redundant level and pressure instrumentation for
any single SIT provides sufficient information so that it is not worthwhile
to always attempt to correct drift associated with one instrument, with
the resulting radiation exposures during entry into containment, as there
is sufficient time to repair one in the event that a second one became
inoperable. Because these instruments do not initiate a safety action, it
is reasonable to extend the allowable outage time for them. While
technically inoperable, the SIT will be available to fulfill its safety function
during this time, and, thus, this Completion Time results in a negligible
increase in risk. '

BAa

If one SIT is inoperable, for reasons other than beron concentration or
the inability to verify levei or pressure, the SIT must be returned to
OPERABLE status within 24 hours. In this Condition, the required
contents of three SITs cannot be assumed to reach the core during a
LOCA as is assumed in the safety analysis.

CE-NPSD-994 (Ref. 3) provides a series of deterministic and
probabilistic findings that support the 24 hour Completion Time as
having negligible impact on risk as compared to shorter periods for
restoring the SIT to OPERABLE status.
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SITs
B3.51

BASES

SURVEILLANCE SR 35.14
REQUIREMENTS
(continued) Thirty-one days is reasonable for verification to determine that each
SIT's boron concentration is within the required limits, because the static
design of the SITs limits the ways in which the concentration can be
changed. The 31 day Frequency is adequate to identify changes that
could occur from mechanisms such as stratification or inleakage.

SR 3.5.1.5

Verification every 31 days that power is removed from each SIT isolation
valve operator ensures that an active failure could not resuit in the
undetected closure of an SIT motor operated isolation valve. If this
were to occur, only two SiTs would be available for injection, given a
single failure coincident with a LOCA. Since installation and removal of
power to the SIT isolation valve operators is conducted under
administrative control, the 31 day Frequency was chosen to provide
additional assurance that power is removed.

REFERENCES 1. FSAR, Section 14.17
2. FSAR, Chapter 6.1

3. CE-NPSD-994, "CEOG Joint Applications Report for Safety
Injection Tank AOT/STI Extension," May 1995
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ECCS - Operating

352
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS - Operating
LCO 3.5.2 Two ECCS trains shall be OPERABLE.
APPLICABILITY: MODES 1 and 2,
MODE 3 with Primary Coolant System (PCS) temperature > 325°F.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One LPSI subsystem A.1 Restore LPSI subsystem to 7 days
inoperable. OPERABLE status.
B. One or more ECCS trains B.1 Restore train(s) to 72 hours
inoperable for reasons OPERABLE status.

other than Condition A.
AND

At least 100% of the
required ECCS flow

available.

'C. Required Action and oR Be in MODE 3. 6 hours |
associated Completion
Time not met. AND

C2 Reduce PCS 24 hours |
temperature to < 325°F.
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ECCS - Operating
B3.52

BASES

APPLICABILITY In MODES 1 and 2, and in MODE 3 with PCS temperature > 325°F, the
ECCS OPERABILITY requirements for the limiting Design Basis
Accident (DBA) large break LOCA are based on full power operation.
Although reduced power would not require the same level of
performance, the accident analysis does not provide for reduced cooling
requirements in the lower MODES. The HPSI pump performance is
based on the small break LOCA, which establishes the pump
performance curve and has less dependence on power. The
requirements of MODE 2 and MODE 3 with PCS temperature > 325°F,
are bounded by the MODE 1 analysis.

The ECCS functional requirements of MODE 3, with PCS temperature <
325°F, and MODE 4 are described in LCO 3.5.3, "ECCS - Shutdown."

In MODES 5 and 6, plant conditions are such that the probability of an
event requiring ECCS injection is extremely low. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "PCS Loops -
MODE 5, Loops Filled," and LCO 3.4.8, "PCS Loops - MODE 5, Loops
Not Filled." MODE 6 core cooling requirements are addressed by
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant Circulation - High
Water Level," and LCO 3.8.5, "Shutdown Cooling (SDC) and Coolant
Circulation - Low Water Level."

ACTIONS A1

With one LPSI subsystem inoperable, action must be taken to restore
OPERABLE status within 7 days. In this condition, the remaining
OPERABLE ECCS train is adequate to perform the heat removal
function. However, the overall reliability is reduced because a single
failure to the remaining LPSI subsystem could result in loss of ECCS
function. The 7 day Completion Time is reasonable to perform
maintenance on the inoperable LPS! subsystem. The 7 day Completion
Time is based on the findings of the deterministic and probabilistic
analysis in Reference 5. Reference 5 concluded that extending the
Completion Time to 7 days for an inoperable LPSI subsystem provides
plant operational flexibility while simultaneously reducing overall plant
risk. This is because the risks incurred by having the LPSI| subsystem
unavailable for a longer time at power will be substantially offset by the
benefits associated with avoiding unnecessary plant transitions and by
reducing risk during plant shutdown operations.
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ECCS - Operating
B3.5.2

BASES

ACTIONS B.1
(continued)

With one or more ECCS trains inoperable for reasons other than
Condition A, but at least 100% of the required ECCS flow available, the
inoperable components must be returned to OPERABLE status within
72 hours. The 72 hour Completion Time is based on an NRC study
(Ref. 3) using a reliability evaluation and is a reasonable amount of time
to effect many repairs.

An ECCS train is inoperable if it is not capable of delivering the
assumed flow to the PCS. The individual components are inoperable if
they are not capable of performing their required function, or if
supporting systems are not available.

The safety analyses assume that only one train of safety injection is
available to mitigate an accident. While operating under the provisions
of an ACTION, an additional single failure need not be assumed in
assuring that a loss of function has not occurred. Therefore, the
required LPSI flow (that assumed in the safety analyses) is available if
there is an OPERABLE LPSI flow path from the SIRWT to any two PCS
loops. The required HPSI flow (that assumed in the safety analyses) is
available if there is an OPERABLE HPSI flow path from the SIRWT to
each PCS loop. In each case, an OPERABLE flow path must include
an OPERABLE pump and an OPERABLE loop injection valve.

The LCO requires the OPERABILITY of two independent subsystems.
Due to the redundancy of trains and the diversity of subsystems, the
inoperability of one component in a train does not necessarily render the
ECCS incapable of performing its function. Neither does the
inoperability of two different components, each in a different train,
necessarily result in a loss of function for the ECCS. The intent of this
Condition is to maintain a combination of OPERABLE equipment such
that 100% of the ECCS flow assumed to be delivered by a single
OPERABLE train remains available. This allows increased flexibility in
plant operations when components in opposite trains are inoperable.

An event accompanied by a loss of offsite power and the failure of an
emergency DG can disable one ECCS train until power is restored. A
reliability analysis (Ref. 4) has shown that the impact with one full ECCS
train inoperable is sufficiently small to justify continued operation for

72 hours.

Reference 4 describes situations in which one component, such as the
shutdown cooling flow control valve, CV-3006, can disable both ECCS
trains. With one or more components inoperable, such that 100% of the
required ECCS flow (that assumed in the safety analyses) is not
available, the facility is in a condition outside the accident analyses.
Therefore, LCO 3.0.3 must be immediately entered.
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ECCS - Operating
B35.2

BASES

ACTIONS CtandC.2
(continued)

If the inoperable trains cannot be restored to OPERABLE status within
the associated Completion Time, the plant must be brought to a MODE
in which the LCO does not apply. To achieve this status, the plant must
be brought to at least MODE 3 within 6 hours and PCS temperature
reduce to < 325°F within 24 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required plant
conditions from full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.5.2.1

REQUIREMENTS
Verification of proper valve position ensures that the flow path from the
ECCS pumps to the PCS is maintained. CV-3027 and CV-3056 are
stop valves in the minimum recirculation flow path for the ECCS pumps.
If either of these valves were closed when the PCS pressure was above
the shutoff head of the ECCS pumps, the pumps could be damaged by
running with insufficient flow and thus render both ECCS trains
inoperable.

Placing HS-3027A and HS-3027B for CV-3027, and HS-3056A and
HS-3056B for CV-3056, in the open position ensures that the valves
cannot be inadvertently misaligned or change position as the result of
an active failure. These valves are of the type described in

Reference 4, which can disable the function of both ECCS trains and
invalidate the accident analysis. CV-3027 and CV-3056 are capable of
being closed from the control room since the SIRWT must be isolated
from the containment during the recirculation phase of a LOCA. A

12 hour Frequency is considered reasonable in view of other
administrative controls ensuring that a mispositioned valve is an unlikely
possibility.
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ECCS - Operating
B3.52

BASES

REFERENCES 1. FSAR, Section 5.1
2. FSAR, Section 14.17
3. NRC Memorandum to V. Stello, Jr., from R. L. Baer,
"Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975

4. IE Information Notice No. 8§7-01, January 6, 1987

5. CE-NPSD-995, "CEOG Joint Applications Report for Low
Pressure Safety Injection System AOT Extension," May 1995
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