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'". 3/4.5 EMERGENCY CORE COOLING SYSTEMS

BASES,

3/4.5 1 ACCUMULATORS
.

The OP'ERABILITY of each Reactor Coolant System (RCS) accumulator ensures
that a sufficient volume of borated water will be immediately forced into the
core through each of the cold legs in the event the RCS pressure falls below
the pressure of the accumulators. This initial surge of water into the core
provides the initial cooling mechanism during large RCS pipe ruptures.

The limits on accumulator volume, boron concentration and pressure ensure
that the assumptions used for accumulator injection in the safety analysis are
met.

The accumulator
" operating bypasses" power operated isolation valves are considered to bein the context of IEEE Std. 279-1971, which requires that
bypasses of a protective function be removed automatically whenever permissive
conditions are not met. In addition, as these accumulator isolation valves
fail to meet single failure criteria, removal of power to the valves is
required.

The allowed outage time limit for operation with one accumulator
inoperable due to boron concentratio' n not within limits reflects the fact that
no credit is taken in the accident analysis for boron concentration in the
accumulators during the LOCA blowdown phase. Injection of borated water
provides the fluid medium for heat transfer from the core and prevents
excessive clad temperatures. contributing to the filling of the reactor vessel
downcomer. ThE downComer water elevation head provides the driving force
required for the reflooding of the reactor core. Negative reactivity is
initially a function of the void formation in the core. One accumulator below
the minimum boron concentration limit will have no effect on available ECCS
water and an insignificant effect on core suberiticality during reflood.
Boiling of ECCS water in the core during reflood concentrates boron in the
saturated liquid that remains in the core. Boron concentration during the
sump recirculation phase is dominated by the RWST boron concentration.

Technical Specification 4.5.1.2. which required the performance of a
channel calibration of each accumulator water level and pressure cnannel once
per 18 months. was relocated to the Updated Safety Analysis Report. This was
accomplished in accordance with the recommendations of Generic Letter 93-05
and NUREG-1366. These recommendations were based on the recognition that
accumulator instrumentation operability is not directly related to the
capability of the accumulators to perform their safety function.
3/4.5.2. 3/4.5.3. and 3/4.5.4 ECCS SUBSYSTEMS

The OPERABILITY of two independent ECCS subsystems ensures that
sufficient emergency core cooling capability will be available in the event of
a LOCA assuming the loss of one subsystem through any single failure
consideration. Either subsystem operating in conjunction with the
accumulators is capable of supplying sufficient core cooling to limit the peak
cladding temperatures within acceptable limits for all postulated break sizes
ranging from the double ended break of the largest RCS cold leg pipe downward.
In addition, each ECCS subsystem provides long-term core cooling capability in
the recirculation mode during the accident recovery period.

With the RCS temperature below 350*F. one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.
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a.7

EMERGENCY CORE COOLING SYSTEMS

BASES

t

.ECCS SUBSYSTEMS (Continued)i

The limitation for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirements to verify all charging pumps except
the required OPERABLE charging ) ump to be inoperable in MODES 4 and 5 and in

MODE 6 with the reactor vessel
lead on, provides assurance that a mass

addition pressure transient can be relieved by the operation of a single PORVIn addition. the requirement to verify all
or RHR suction relief valve.Safety Injection pumps to be inoperable in MODE 4. in MODE 5 with the water
level above the top of the reactor vessel flange, and in MODE 6 with the
reactor vessel head on and with' water level above the top of the reactor
vessel flange. arovides assurance that the mass addition can be relieved by a
single PORV or RHR suction relief valve.

With the water level not above the top of the reactor vessel flange and
with the vessel head on. Safety Injection pumps may be available to mitigate
the affects of a loss of decay heat removal during a reduced RCS inventory
condition.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the safetySurveillance
analyses are met and that subsystem OPERABILITY is maintained.
Requirements for throttle valve position stops and flow balance testing
provide assurance that proper ECCS flows will be maintained in the event of a

Maintenance of proper flow resistance and pressure drop in the piping(1). prevent total pump flowLOCA.

system to each injection point is necessary to:from exceeding runout conditivos when the system is in its minimum resistance
configuration. (2) provide the proper flow split between injection points in
accordance with the assumptions used in the ECCS-LOCA analyses, and
(3) provide an acceptable level of total ECCS flow to all injection pointsThe Surveillance

equal to or above that assumed in the ECCS-LOCA analyses. Requirements for leakage testing of ECCS check valves ensures that a failureThe Surveillance
'

of one valve will not cause an intersystem LOCA.
' Requirements to vent the RHR and SI oump casings and accessible. i.e., can be
' reached without personnel hazard or high radiation dose. ECCS discharge pipingensures egainst inoperable pumps caused by gas binding or water hammer in ECCS
piping.

3/4.5 5 REFUELING WATER STORAGE TANK
The OPERABILITY of the refueling water storage tank (RWST) as part of the

ECCS ensures that a. sufficient supply of borated water is available forThe limits on RWST minimum
injectionbytheECCSintheeventofaLOCA.(1) sufficient water is available
volume and boron concentration ensure that:within containment to permit recirculation cooling flow to the core, and
(2) the reactor will remain subcritical in the cold condition following mixing
of the RWST and the RCS water volumes assuming all the control rods are out of

These assumptions are consistent with the LOCA analyses.
the core,
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