3/4.5 EMERGENCY CORE COOLING SYSTEMS

BASES

3/4.5.1 ACCUMULATORS

The OPERABILITY of each RCS accumulator ensures that a sufficient volume of
borated water will be immediately forced into the reactor 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 cohcentration and pressure ensure that
the assumptions used for accumulator injection in the safety analysis are met.

The accumulator power operated isolation wvalves are considered to be
"operating bypasses" in 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 limits for operation with an accumulator inoperable for any reason except
an isolation valve closed minimizes the time exposure of the plant to a LOCA
event occurring concurrent with failure of an additional accumulator which may
result in unacceptable peak cladding temperatures. If a closed isolation
valve cannot be immediately opened, the full capability of one accumulator is
not available and prompt action is required to place the reactor in a mode
where this capability is not required.

3/4.5.2 and 3/4.5.3 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 coecling capability in the
recirculation mode during the accident recovery period.
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EMERGENCY CORE COOLING SYSTEMS
BASES

ECCS SUBSYSTEMS (Continued)

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.

The limitation for a maximum of one safety injection pump or one centrifugal charging
pump to be OPERABLE and the Surveillance requirement to verify all safety injection pumps
except the allowed OPERABLE safety injection pump to be inoperable below the POPS
enable temperature specified in the PTLR provides assurance that a mass addition pressure
transient can be relieved by the operation of a single POPS relief valve.

When running a safety injection pump with the RCS temperature less than the POPS
enable temperature specified in the PTLR with the potential for injecting into the RCS and
creating a mass addition pressure transient, two independent means of preventing reactor
coolant system injection will be utilized. The two independent means can be satisfied by
any of the following methods:

(1) A manual isolation valve locked in the closed position; or

(2) Two manual isolation valves closed; or

(3) One motor operated valve closed and its breaker de-energized and control circuit

fuses removed; or

(4) One air operated valve closed and its air supply maintained in such a manner as to

ensure that the valve will remain closed.

The surveillance requirements, which are provided to ensure the OPERABILITY of
each component, ensure that, at a minimum, the assumptions used in the safety analyses
are met and that subsystem OPERABILITY is maintained. The safety analyses make the
assumptions with respect to: 1) both the maximum and minimum total system resistance,
and 2) both the maximum and minimum branch injection line resistance. These resistances,
in conjunction with the ranges of potential pump performance, are used to calculate the
maximum and minimum ECCS flow assumed in the safety analyses.

The maximum and minimum flow surveillance requirements in conjunction with the
maximum and minimum pump performance curves ensures that the assumptions of total
system resistance and the distribution of that system resistance among the various paths
are met.

The maximum total pump flow surveillance requirements ensure the pump runout
limits of 560 gpm for the centrifugal charging pumps and 675 gpm for the safety injection
pumps are not exceeded. Due to the effect of pump suction boost alignment, the runout
limits for the surveillance criteria are < 554 gpm for C/SI| pumps, < 664 gpm for SI pumps in
cold leg alignment and < 654 gpm for SI pumps in hot leg alignment.

The surveillance requirement for the maximum difference between the maximum and
minimum individual injection line flows ensure that the minimum individual injection line
resistance assumed for the spilling line following a LOCA is met.

LCO 3.0.4.b is not applicable to an inoperable ECCS high head subsystem when
entering MODE 4. There is an increased risk associated with entering MODE 4 from MODE
5 with an inoperable ECCS high head subsystem. The provisions of LCO 3.0.4.b, which
allow entry into a MODE or other specified condition in the Applicability with the LCO not
met after performance of a risk assessment addressing inoperable systems and
components, should not be applied in this circumstance.
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EMERGENCY CORE COOLING SYSTEMS

BASES

3/4.5.4 SEAL INJECTION FLOW

The Reactor Coolant Pump (RCP) seal injection flow restriction limits the amount
of BECCS flow that would be diverted from the injection path following an ECCS
actuation. This limit is based on safety analysis assumptions, since RCP seal
injection flow is not isolated during Safety Injection (SI).

The LCO is not strictly a flow limit, but rather a flow limit based on a flow
line resistance. Line pressure and flow must be known to establish the proper line
resistance., Flow line resistance is determined by assuming that the RCS pressure is
at normal operating pressure, and that the centrifugal charging pump discharge
pressure is greater than or equal to 2430 psig. Charging pump header pressure is
used instead of RCS pressure, since it is more representative of flow diversion
during an accident.  7The additional LCO modifier, charging flow control wvalve full
open, is required since the valve is designed to fail open. With the LCO specified
discharge pressure and control valve position, a flow limit is established. This
flow limit is used in the accident analysis.

A provision has been added to exempt surveillance requirement 4.0.4 for entry
into MODE 3, since the surveillance cannot be performed in a lower mode. The
exemption is permitted for up to 4 hours after the RCS pressure has stabilized within
+ 20 psig of normal operating pressure. The RCS pressure requirement produces the
conditions necessary to correctly set the manual throttle valves. The exemption is
limited to 4 hours to ensure timely surveillance completion once the necessary
conditions are established,

3/4.5.5 REFUELING WATER STORAGE TANK

The OPERABILITY of the RWST as a part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the event of a
LOcA. ’

© The limits on RWST minimum volume and boron concentrations ensure that: (1)
sufficient water is available within containment to permit recirculation cooling flow
to the core, (2) the reactor will remain subcritical in the cold condition following
a small LOCA assuming complete mixing of the RWST, RCS, and ECCS water volumes with
all control rods inserted except the most reactive control assembly (ARI-1), and {(3)
the reactor will remain subcritical in the cold condition following a large break
LOCA .(break flow area > 3.0 sqg. ft.) assuming complete mixing of the RWST, RCS, and
ECCS water and other sources of water that may eventually reside in the sump
following a LOCA with alql control rods assumed to be out (ARO). The limits on
contained water volume and boron concentration also ensure a pH value of between 7.0
and 10.0 for the solution recirculated within containment after a LOCA. This pH band
minimizes the evolution of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components. The contained water volume
limit includes an allowance for water not usable because of tank discharge line
location or other physical characteristics. ’
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