3/4.4 REACTOR COOLANT SYSTEM
3/8.4.1 COOLANT LOOPS AND COOLANT CIRCULATION

STARTUP AND POWER OPERATION
LIMITING CONDITION FOR OPERATION

3.4.1.1 B8oth reactor coolant loops and both reactor ceslant pumps in each loop
shall be in operation.

APPLICABILITY: 1 and 2.*

-4

ACTION:

With less than the above required reactor coolant pumps in cperation,
be in at least HOT STANDBY within 1 hour.

SURVEILLANCE REQUIREMENTS

- -

4,.4,1.1 The above required reactor coclant 120ps shall be verified to
be in operation and circulating reactor coolant at least once per 12

hou*s.

#See Special rest ctxception 3.10.3.
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REACTOR COOLANT SYSTEM

HOT STANDBY

LIMITING CONDJTION FOR OPERATION

3.4.1.2 a. The reactor coolant loops listed below shall be CPEZRABLE:

1. Reactor Coolant Locp (A) and at least one associated
reactor coolant pump.

2. Reactor Coolant Loop (8) and at least one associated
reactor coolant pump.

nt Loops shall be in

[

b. At least ore of the 2bove Reactor Coc!
operation*,

APPLICASILITY: MOOZ 3

cperable,

a. With less than the above required reactor cool s
2 hours or

A
restore the required lcops to QPERABLE status wi
be in HOT SHUTCOWN within the next 12 hcurs.

b. With no reactor coolant loop in operation, suspend all cperations
involving a reduction in boron concertration of the Reactor
Coolant System and immediately initiate corrective action to
return the recuired 1cop to operation.

SURVEILLANCE REQUIREMENTS

4.4.1.2.1 At least the above required reactor coolant pumps, if not in
operation, shall be determined to be CPERABLE once per 7 days Ty verify-
ing correct breaker alignments anrd indicated power availability.

4.4.1.2.2 At least one cooling loop shall be verified to be in operaticn

and circulating reactor coolant at least once per 12 hours.

*ATT reactor coolart pumps may be de-energized for up to 1 hour providad (1) no
operations are permitted that eould cause dilution of the reacteor coglant
system sgron concentration, 2nd (2) core outlet temperature is maintained at
Teast 10YF telow saturation temperature,

CE-STS




REACTOR COOLANT SYSTEM

SHUTOCWN

LIMITING CONDITICN FOR QPERATION

3 80 8, At least two of the coolant loops licted below shall be QPERABLE:

1. Reactor Coolant Loop (A) and its assoc! a:ed steam gengrator
and at least one associated reector cool. ump,

2. Reactor Coolant Loop (B ) d its associatec . ='m generator

an
and at least one associated reactor coolant pump,
3. Shutdown Cooling Loop (A)*

4. 3hutdown Cooling Loop (B)*

w

b. L+ least one o “he above coclant lcops ;nall be in gperation®,

APPLICABILITY: MODES 4** and 5**

a. With less than the above required coolant loops OPERABLE,
immediately initiate corrective action to return the reQJxred
coolant loops to OPERA3LE status as soon as possible; be in
COLD SHUTCOWN within 20 hours.

b. With no ccolant loop in cperation, suspend 2l ] i
a reduction in boron concentration of the Reactor Coolant System
and immediately initiate corrective action to return the required
“¢oolant loop to operation.

SURVEILLANCE REQUIREMENTS

operations invelving

4.4.1.3.1 7The required shutdown coc
per Specification 4.0.5.

. .1.3.2 .he reguired reiccor coclant pump(s), if not 1
determined to be OPZRABLE cnce per 7 days by ver rifying co
and ~d1ca ed sower availability.

e
b

*A11 reaccor cooiant pumps and cecay heat ramovz] pumps mey be de-energized for
up to 1 hour provided (1) no cpeartions are permitted that ould causediluticn
of the reactor coclant systaﬂ beren cgneantraticn, and (2) core cutlet
temperature is maintained at least 107 Selow saturation temperature

#*2 reactor coolart -ump shall not be started ~i:h ane cr more of the RCS cold
1=g semperaturas less thén or equal to (275)°F unless 1) the aressurizer water
voiume s Tess thin ‘,,O‘ cubic feet or 2; the :e;;rzafv water temperature of
e=«h steam gereratcr i less than (46)°F 2tcve each of the RS cold leg
temgeratures.
$§The normal or emergency power scurce may be perzble in MCDE &




REACTOR COOLANT SYSTEM

REZACTOR COOLANT LOOPS AND COOLANT CIRCULATION

SURVEILLANCE REQUIREMENTS (Continued)

4.4.1.3.2 The required s‘z2am generator(s) shall be determined QPERABLE by
verifying the secondary side water level to be 2
at least once per 12 hours.

4.4.1.2.4 At least one coolant loop shall be verified to be in operation
and circulating reactor ccolant at least once gper 12 hours.




3/6.%9.8 SHUTDOWN COOLING AND COOLANT CIRCULATION

ALL WATER LEVELS
LIMITING CCNDITION FOR OPERATION

3.9.81 4t least one shutdown cooling locp shall be in cperation.

APPLICABILITY: MODE 6

CTI0N:

J»

a. With less than one shutdown cocling loop in operation,
except as provided in b. below, suspend all operations involving an
increase in the reactor decay heat load or a reduction in beron
concentration of the Reactor Coolant System. Close all containment
penetrations providing direct access from the containment atmosphere
to the cutside atmosphere within 4 hours.

b. The shutdown cooling loop may be removed from cperation for up to 1
hour per & hour period during the perfcrmance of CORE ALTERATIONS in
the vicinity of the reactor pressure vessel hot legs.

C. The provisicns of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENT

4.9.81 At least one shutdown cocling loop shall be verified to be in cperation
and circulating reactor coolant at a flow rate of greater than or equal
to (3000) gpm at least once per 4 hours,
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REFUSLING OPERATION

LOW WATER LEVEL

. , -
LIMITING CONDITION FOR OPERATION

3.9.8.2 Two independent shutdown cooling Tocps shall be OPERABLE.
APPLICABILITY: MODE § when the water level above the top of the irradiated

fuel assemblies seated within the reactor pressure vessel
is less than 23 feel.

AL 2
2 With less *han the required shutdown cocling loops QPERABLE,
immediately initiate corrective action to return loops to
OFZRABLE status as soon as possible.

EIpradn TN - smany
cation 3.0.3 are not applicabdise.

b. The provisions of Speci

A~ - - 3 (e - Y4 p- o e ~ o o
4.5.8.2 Tne reguires shutdown cociing Joops shall be cetermined OPIRABLE
Couunr i~ &
ser Ssecification 4.0.%
€Thas Arrmal A A ermanty mOwer tarce may »e ingsarahl Exne Bae
0 or amergency power r nay - coerable tor each
- e L P
shutdown cociing icop.




3/4.4 REACTOR COOLANT SYSTEM

BASES

3/64.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

The plant is designed to operate with both reactor coolant lcops and
associated reactor coolant pumps in operation, and maintain DNER above 1.30
during all normal operations and anticipated transients.

In MODE 3, a single reactor coolant loop provides sufficient heat removal
capability for removing decay heat; however, single faflure considerations
require that two loops be OPERABLE.

In MODES 4 and 5, a single reactor coolant Toop or shutdown cooling loop
srovides sufficient heat removal capability for remcving decay heat; but single
failure considerations reguire that at least two lo0ps De OPERABLE. Thus, if
tne re-ctor coolant loops are not QPIRABLE, this specification requires two

shutdown cooling loops to be OPERASLE.

The operation of one Reactor Coolant Pump or one shutlcwn cooiing pump
orovides acequate flow to ensure mixing, prevent stratification and procuce
gradual reactivity changes during boron concentration reductions in the Reactor
Coolant System. The reactivity change rate associated with boron reductions
will, therefore, be within the capadbility of operator recognition and control.

The restrictions on starting a Reactor Coolant Pump during MODES 4 and 5
with one or more R(S cold legs less than or egual to (275)°F are provided t2
prevent RCS pressure transients, caused Dy energy additions from the seconcary
systam, which could exceed the limits of Appendix G to 10 CFR Part 50. The
RCS will be protected against overpressure transients and w:l]l not exceed the
1imits of Appencdix G by either (1) restricting the water volume in the pressurizer
and thereby providing a volume for the primary cocolant to ex2and into or (2! by
restricting starting of the RCPs to when the secondary water temperature of each
steam generator is less than (46)°F above each of the RCS cold leg temperatures.




BASES

3/4.8.8 COOLANT CIZCULATICN

The requirement that at least one shutdown cooling Toop be in operation
ensure. *hat (1) sufficient cooling capacity is available to remove decay heat
and ra.ntain 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 effects of a boron dilution incident

and prevznt boron stratification.

The racuirsment to have two shutdcwn cooling Toops O
less than 23 “eet of water above the core, 2nsures that a
the operating shutdown cooling loop will not result in 3 COMP
heat removal capability. With the reactor vessel head remuve
water above the core, a large heat sink is available for core
tha svent of a failure of the operating shutdown cooling lo0P,
is provided to initiate emergency procadures to cool the ccre.
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DEFT'ITION OF COMBUSTICN ENGINEFRING PWR

OPERATIONAL MODES

REACTIVITY % OF RATED AVERAGE COOLANT
QPERATIONAL MCOE CONDITION, Kafs THERMAL POWER® TEMPZZATURE
1. POWER CPERATION > 0.99 > 53 ' > 3009F
2. STARTUP > 0.39 < 52 » 3000F
3. HOT STANCSY < 0.99 o > 3000F
4. HOT SHUTDONN < 0.99 0 3000F > Tayg > 200°°F
5. COLD SHUTOOWN < 0.99 o < 20Q°F
§. ACFUELING™* < 0.95 0 < 140°F

* Cxcluding decay heat.
s*Razctar yessel head unbelied or removec 3nd fuel in the vessel.



