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REACTOR COOLANT SYSTEM

SHUTDOWN

LIMITING CONDITION FOR OPERATION

—
——

3.4.1.3 a. At least two of the coolant loops listed below shall

be OPERABLE:

1. Reactor Coolant Loop (A) and its associated steam
generator and reactor coolant pump, #

2. Reactor Coolant Loop (B) and its associated steam
generator and reactor coolant pump, #

3. Reactor Coolant Loop (C) and its associated steam
generator and reactor coolant pump, #

4. Residual Heat Removal Pump (A) and a heat
exchanger, **

5. Residual Heat Removal Pump (B) and a second heat
exchanger.**

b. At least one of the above coolant loops shall be in
operation.**¥*

APPLICABILITY: Modes 4 AND 5.

* %

* bk

The normal or emergency power source may be inoperable in
MODE 5.

All reactor coolant pumps and Residual Heat Removal pumps may be
de-energized for up to 1 hour provided: 1) no operations are
permitted that would cause dilution of the reactor coolant
system boron concentration and 2) core outlet temperature is
maintained at 1least 10°F below saturation temperature. For
purposes of this specification, the addition of borated water to
the RCS does not constitute dilution of the RCS boron
concentration provided the boron concentration of the borated
water being added is greater than the minimum required to
satisfy the requirements of Specification 3.1.1.1 for Mode 4; or
Specification 3.1.1.2 for Mode 5.

No reactor coolant pump in a non-isolated loop shall be started
with one or more non-isolated RCS cold leg temperatures less
than or egqual to the enable temperature set forth in
Specification 3.4.9.3, unless the secondary side water
temperature of each steam generator in a non-isolated loop is
less than 25°F above each of the non-isolated RCS cold leg

temperatures.
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued)

ACTION:

a. With 1less than the above required 1loops OPERABLE,
immediately initiate corrective action to return the
required loops to OPERABLE status as soon as possible; be
in COLD SHUTDOWN within 20 hours.

b. With no coolant loop in operation, suspend all operation
involving a reduction in boron concentration of the Reactor
Coolant system and immediately initiate corrective action
to return the required coolant loop to operation.

SURVEILLANCE REQUIREMENTS

4.4.1.3.1 The required residual heat removal 1loop(s) shall be
determined OPERABLE per Specification 4.0.5.

4.4.1.3.2 The required reactor coolant pump(s), if not in
operation, shall be determined to be OPERABLE once per 7 days by
verifying correct breaker alignments and indicated power
availability.

4.4.1.3.3 The required steam generator(s) shall be determined
OPERABLE by verifying secondary side level equivalent to 12% narrow
range at least once per 12 hours.

4.4.1.3.4 At least one coolant loop shall be verified to be in
operation and circulating reactor coolant at least once per 12 hours.
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DPR-66
3/4.4 REACTOR COOLANT SYSTEM

BASES

— ——
——— ———

3/4.4.1.1, 2, 3 REACTOR COOLANT LOOPS

The plant is designed to operate with all reactor coolant loops in
operation and maintain DNBR above the design DNBR limit during all
normal operations and anticipated transients. In Modes 1 and 2, with
one reactor coolant 1loop not in operation, THERMAL POWER 1is
restricted to less than or equal to 31 percent of RATED THERMAL POWER
until the Overtemperature AT trip is reset. Either action ensures
that the DNBR will be maintained above the design DNBR limit. A loss
of flow in two loops will cause a reactor trip if operating above P-7
(11 percent of RATED THERMAL POWER) while a loss of flow in one loop
will cause a reactor trip if operating above P-8 (31 percent of RATED
THERMAL POWER).

In MODE 3, a single reactor coolant loop provides sufficient heat
removal capability for removing decay heat; however, due to the
initial conditions assumed in the analysis for the control rod bank
withdrawal from a subcritical condition, two operating coolant loops
are required to meet the DNB design basis for this Condition II
event. ’

In MODES 4 and 5, a single reactor coolant loop or RHR subsystem
provides sufficient heat removal capability for removing decay heat;
but single failure considerations require that at least two loops be
OPERABLE. Thus, if the reactor coolant loops are not OPERABLE, this
specification requires two RHR loops to be OPERABLE.

The operation of one Reactor Coolant Pump or one RHR pump provides
adequate flow to ensure mixing, prevent stratification and produce
gradual reactivity changes during boron concentration reductions in
the Reactor Coolant System. The reactivity change rate associated
with boron reduction will, therefore, be within the capability of
operator recognition and control.

The restrictions on starting a Reactor Coolant Pump with one or more
non~isolated RCS cold legs less than or equal to the enable
temperature set forth in Specification 3.4.9.3 are provided to
prevent RCS pressure transients, caused by energy additions from the
secondary system, which could exceed the limits of Appendix G to
10 CFR Part 50. The RCS will be protected against overpressure
transients and will not exceed the 1limits of Appendix G by
restricting starting of the RCPs to when the secondary side water
temperature of each steam generator in a non-isolated loop 1is less
than 25°F above each of the non-isolated RCS cold leg temperatures.
The secondary side water temperature is to be verified by direct
measurements of the fluid temperature, or contact temperature
readings on the steam generator secondary, or blowdown piping after
purging of stagnant water within the piping. This shall be
determined within 10 minutes prior to starting a reactor coolant

pump.
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DPR-66
REACTOR COOLANT SYSTEM

BASES (Contigyed)

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued)

HEAT INPUT TYPE TRANSIENTS (Continued)

c. Disallowing start of an RCP if the secondary side water
temperature of each steam generator in a non-isolated loop
is greater than or equal to 25°F above the non-isolated RCS

cold 1leg temperature in any non-isolated 1loop. LCO
3.4.1.3, "Reactor Coolant System - Shutdown," provides this
protection.

The analyses demonstrate that either one RCS relief wvalve or the
depressurized RCS and RCS vent can maintain the RCS pressure below
the limits when only one charging pump is actuated by SI. Thus, the
LCO allows only one charging pump OPERABLE during the OPPS MODES.
Since neither one RCS relief valve nor the RCS vent can handle a full
SI actuation, the LCO also requires the accumulators isolated.

The isolated accumulators must have their discharge valves closed
with power removed. Fracture mechanics analyses established the
temperature of OPPS Applicability at the enable temperature.

PORV PERFORMANCE

The fracture mechanics analyses show that the vessel is protected
when the PORVs are set to open at or below the limit. The setpoint
igs derived by analyses that model the performance of the OPPS
assuming the limiting OPPS transient of SI actuation of one charging
pump . These analyses consider pressure overshoot and wundershoot
beyond the PORV opening and closing, resulting from signal processing
and valve stroke times. The PORV setpoints at or below the derived
limit ensures the P/T limits will be met.

The PORV setpoint will be updated when the revised P/T limits
conflict with the OPPS analysis limits. The P/T limits are
periodically modified as the reactor vessel material toughness
decreases due to neutron embrittlement caused by neutron irradiation.
Revised limits are determined using neutron fluence projections and
the results of examinations of the reactor <vessel material
irradiation surveillance specimens. The Bases for LCO 3.4.9.1,
"Pressure/Temperature Limits," discuss these examinations.

The PORVs are considered active components. Thus, the failure of one
PORV is assumed to represent the worst case, single active failure.

RCS VENT PERFORMANCE

With the RCS depressurized, analyses show that a PORV or equivalent
opening with a vent size of 2.07 sgquare inches is capable of
mitigating the allowed OPPS overpressure transient. The capacity of
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