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3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

STARTUP AND POWER OPERATION

LIMITING CONDITION FOR.0PERATION
-

,

.

3.4.1.1 All reactor coolant loops shall be in operation.

APPLICA3ILITY: MODES I and 2.*
.

,

ACTION: , >

With less than the above required reactor coolant loops in operation, be in.

.

at least HOT STANCBY within 1 hour.
.

.

.

.

.

.

SURVEILLANCE REQUIREMENT

.

4.4.1.1 The above required reactor coolant loops shall be verified to be in
operation and circulatLing reactor coolant at least once per 12 hours.

,

!

*Eee Special Test Exception 3.10.4
i
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REA'CTORLC00LANT SYSTEM

HOT STANDBY-

LIMITIIG CONDITION FOR OPERATION

At least two of the reactor coolant loops listed below shall be3.4.1.2 a.
OPERABLE: , .

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

2. Reactor Coolant. Loop (8) and its associated steam generator
and reactor coolant pump, ,-

3. Reactor Coolant Loop (C) and its associated steam generator .

and reactor coolant pump,
,

.

4. Reactor Coolant Loop (D) and its associated steam generator.

and reactor coolant pump.
'

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

APPLICABILITY: MODE 3

ACTION:

With less than the above required reactor coolant loops OPERABLE,a.
restore the required loops to OPERASLE status within 72 hours or be
in HOT SHUTDOWN within the next 12 hours,

b. With no reactor coolant loop in operation, suspend all operations
involving a reduction in boron concentration of the Reactor Coolant

',. System and immediately initiate corrective action to return the
required coolant loop to operation.

-

.

4

SURVEILLANCE REQUIREMENTS
._

4.4.1.2.1 At least the above required reactor coolant pumps, if not in
operation, shall be deternined to be OPERABLE once per 7 days by verifying
correct breaker alignments and indicated power availability.

4.4.1.2.2 At. least one cooling loop shall be verified to be in operation
and circulating react'or ccolant at least once per 12 hours.

*All reactor coolant pumps may be de-energized fnr up to I hur provided (1) no
operations are permitted that vc::1d cause dilution of the reactor cociant
systs borca concentraticn, and (2) core cutlet temperature is =aintained at
laasc ICCF belcw saturation temperature. ,

.
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REACTOR COOLANT SYSTEM

SHUTOOWN

LIMITING CONDITION FOR OPERATION

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

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. Reactor Coolant Loop (D) and its associated steam generator
and reactor coolant pump,*

5. Residual Heat Removal Loop (A),**

6. Residual Heat Removal Loop (B).**

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

APPLICABILITY: MODES 4 and S

ACTION:

With less than the above required loops OPERASLE, immediatelya.
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 operations
involving a reduction in boron concentration of the Reactor
Coolant System and immediately initiate corrective action to
return the required coolant loop to operation.

'A reactor coolant pump shall not be started with one or more of the RCS cold
leg temperatures less than or equal to (275)0F unless 1) the pressuri:er water
volume is less than cubic feet or 2) the secondary water temperature of
each steam generator is less than 0F above each of the RCS cold leg
temperatures.

**The nonnal or emergency power scurce may be inoperable in MCDE 5.
*++All reacter coclant pumps and decay heat removal pumps may be de-anergized |

for up to 1 hcur provided 1) no operaticns are permitted that would cause
dilution of the reactor coolant system boron concentration, and 2) core
cutlet temperature is maintained at least 100F belcn saturation tamperature.

*
.

'd-ST S

- . I



. .
.

REACTOR COOLANT SYSTEM _

SURVEILLANCE REQUIREMENTS

4.4.1.3 1 The required residual heat removal loop (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, snall 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 OPERASLE by
verifying secondary side lev'el to be greater than or equal to ( )% at least
once per 12 hcurs. .

'

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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REFUELING GPERAT10NS

3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION

ALL WATER LEVELS

LIMITING CONDITION FOR OPERATION

.

3.9.&l At least one residual heat ree. oval (RHR) loop shall be in operation. .

APPLICABILITY: MODE 6

ACTION:
.

With less than one residual heat removal loop in operation,
-

a.
except as provided in b below, suspend all operations involving an .

increase in the reactor decay heat load 'or a reduction in boron
concentration of the Reactor Ccolant System. Close all containment.

penetrations providing direct access frcm the containment atmosphere,

to the outside att.osphere within 4. hours.

b. The residual heat removal loop may be- removed frem operation for up to
I hour per 8 hour period during the performance of CORE ALTERATIONS
in the vicinity of the reactor pressure vessel (hot) legs.
,

The provisions of Specification 3.0.3 are not applicable.c.

.

.

.

SURVEILLANCE REQUIREMENTS

4.9.&1. At least one residual heat renoval loop shall be verifi~ed to be in
operation and circulating reactor ccolant at a flow rate of greater than or
equal to (2800) gpa at least once per 4 hours.

*

.

K-5TS

'

. ,.



_ - __ _ _ _ _ _ . ..

_

. .

REFUELIt:G OPERATf0NS

LOW WATER LEVEL

LIMITING CONDITION FOR OPERATION.

.

,''
3.9.8.2 Two independent Residual Heat Removal (RSR) loops shall be OPERABLE.*

.a

APPLICABILITY: MODE 6 when the water level above the top of the irradiated
-

fuel assenblies seated within the reactor pressure vessel ,

is less than 23 feet. ;

*

ACTION:
i

With less than the required RHR loops OPERABLE, immediately initiate
ia.

corrective action to return the required RHR loops to OPERABLE
- ,

status as soon as possible..

.

b. The provisions of Specification 3.0.3 are not applicable.
.

.

.

. SURVEILLANCE REOUIREMENTS
,

4.9.8.2 The required Residual Heat Renoval loops shall be detennined GPERABLE
per Specification 4.0.5.

.

.

-$
.

|
l

"The normal or emergency power source may be incperable for each RHR Icop.

|

|

|
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

The plant is' designed to operate with all reactor coolant loops in operation,
and maintain DNBR above 1.30 during all normal operations and anticipated
transients. In MODES 1 and 2 with one reactor coolant loop not in operation
this specification requires that the plant be in at least HOT STANDBY within
1 hour.

~~

.

- .

In MODE 3, a single reactor coolant loop provides sufficient heat removal.

capability for removing decay heat; hcwever, single failure considerations
require that two loops be OPERABLE.

In MODES 4 and 5, a single reactor coolant loop or RHR loop 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 ccolant icops are not OPERABLE, this specification requires two RHR
loops to be OPERABLE.
.

The operation of one Reactor Coolant Pump or cne 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 Coalant Pump with one or'

more RCS cold legs less than or equal to (275)0F are provided to prevent RCS
pressure transients, daused by energy additions from the secondary system,

~ The RCS willwhich could exceed the limits of Appendix G to 10 CFR Part 50.
be protected against overpressure transients and will not exceed the limits of
Appendix G t,e either (1) restricting the water volume in the prassurizer and
thereby providing a volume for the primary coolant to expand into, or (2) by
restricting starting of the RCPs to when the sacer.dary water tenperature of
each steam generator is less than ( )0F above each of the RCS cold leg
tsnperatures.

.
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REFUELING CPERATIONS

BASES

3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION
,

The requirement t' hat at least one residual heat removal (RHR) loop be in
'

operation ensures that (1) sufficient cooling capacity is available to remove
decay heat and maintain the water in the reactor pressure vessel below 140 F as
required during the REFUELING MODE, and (2) sufficient coolant circulation is
maintained through the reactor core to minimize the effect of a boron dilution
incident and prevent boron stratification.

The requirement to have two RHR loops OPERABLE when there is less than
.

23 feet of water above the core ensures that a single failure of the operating
RHR loop will not result in a complete loss of residual heat removal capability.

-

With the reactor vessel head removed and 23 feet of water above the core, a
.

large heat sink is available for core cooling. Thus, in the event of a failure
of the operating RHR lodp, adequate time is provided to initiate emergency
procedures to cool the core.

.
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