REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCE - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the following borated water sources shall be
OPERABLE:

a. One boric acid makeup tank with a minimum boron concentration of 1720
ppm and a minimum borated water volume of 5150 gallons, or
b. The refueling water storage tanks with:
1. A minimum borated water volume of 5150 gallons above the ECCS
suction connection,
2. A minimum boron concentration of 1720 ppm, and

3. A solution temperature between 40°F and 100°F.
APPLICABILITY: MODES 5 and 6.

ACTION:

" With no borated water sources OPERABLE, suspend all cperations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.7 The above required borated water scurce shall be demonstrated
OPERABLE:

a. At least once per 7 days by:
1. Verifying the boron concentration of the water, and
2. Verifying the contained borated water voiume of the tank.

b. At least once per 24 hours by verifying the RWST temperature when it
is the source of borated water when the outside air temperature 1s
less than 40°F or greater than 100°F.

' e S B
8607140182 860711 ‘ ,
5000362
;DR‘,ADDCK 9 000382

SAN ONOFRE-UNIT 3 3/4 1-12 AMENDMENT NO. 32



USEABLE VOLUME (GALLONS)

REQUIRED STORED BORIC ACID VOLUME
AS A FUNCTION OF CONCENTRATION

14000

13000 -

REGION OF ACCEPTABLE
OPERATION

_: RWST at 172(5) ppm - -
:RWST at 20050 ppm
\ _:RWST at 230__50 ppm - -

\\ :RWST at 25050 ppm

100004 - - - - .\

70004 . ............................ ........... TN N NG .

REGION OF UNACCEPTABLE
w901 OPERATION

8000 - ; I ; 7
2.28 2.50 2.7¢ 3 l.28 3.80
(3. 984) 4, 377 (4, 8Q7) (8, 248) (S, 682) (6, 119)

BORIC ACID CONCENTRATION, WT % (ppm)

SAN ONOFRE-UNIT 3 3/4 1-13 AMENDMENT NO. 32




REACTIVITY CONTROL SYSTEMS

BASES -

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical with
the Reactor Coolant System average temperature less than 520°F. This Timitation
is required to ensure (1) the moderator temperature coefficient is within its
analyzed temperature range, (2) the protective instrumentation is within its
normal operating range, (3) the pressurizer is capable of being in an OPERABLE
status with a steam bubble, and (4) the reactor pressure vessel is above its
minimum RTNDT temperature.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include (1) borated water sources, (2) charging pumps,

(3) separate flow paths, (4) boric acid makeup pumps, and (5) an emergency power
supply from OPERABLE diese] generators. -

With the RCS average temperature above 200°F, a minimum of two separate and
redundant boron injection systems are provided to ensure single functiona] capa-
bility in the event an assumed failure renders one or the systems inoperable.
Allowable out-of-service periods ensure that minor ccaponent repair or correc-
tive action may be completed without undue risk to oxerall facility safety from
injection system failures during the repair period.

The boration capability of either system is sufficient to provide a SHUTDQWN
MARGIN from expected operating conditions of 3.0% delta k/k after xenon decay
and cooldown to 200°F. The maximum expected boration capability requirement
occurs at EOL from full power equilibrium xenon conditions and requires boric
acid solution from the boric acid makeup tanks in the allowable concentrations
and volumes of Specification 3.1.2.8 plus approximately 13,000 gallons of 1720
pPpm borated water from the refueling water tank or approximately 45,000 gallons
of 1720 ppm borated water from the refueling water tank alone. However, for
the purpose of consistency the minimum required volume of 362,800 gallons above
ECCS suction connection in Specification 3.1.2.8 is juantical to more restrictive
value of Specification 3.5.4. '

With the RCS temperature below 200°F one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity changes in the event the single injection
system becomes inoperable.

The boron capability required below 200°F is based upon providing a
3.0% delta k/k SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to
140°F. This condition requires 5150 gallons of 1720 ppm borated water from
either the refueling water tank or boric acid solution from the boric acid
makeup tank.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCE - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the following borated water sources shall be
OPERABLE:

a. One boric acid makeup tank with a minimum boron concentration of 1720
ppm and a minimum borated water volume of 5150 (7150, Cycle 2) gallons, l
or .
b. The refueling water storage tanks with:

1. A minimum borated water volume of 5150 (7150, Cycle 2) gallons l
above the ECCS suction connection,

2. A minimum boron concentration of 1720 ppm, and

3. A solution temperature between 40°F and 100°F.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no borated water sources QOPERABLE, suspend all cperations involving CORE
ALTERATIONS or positive reactivity changes.

SURVETLLANCE REQUIREMENTS

4.1.2.7 The above required borated water source shall be demonstrated
OPERABLE:

a. At Teast once per 7 days by:
i. Verifying the boron concentration of the water, and
2. Verifying the contained borated water voiume of the tank.
b. At Teast once per 24 hours by verifying the RWST temperature when it

is the source of borated water when the outside air temperature is
less than 40°F or greater than 100°F.
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7 “REACTIVITY CONTROL SYQMS ‘

BASES -

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made-critical with
the Reactor Coolant System average temperature less than 520°F. fhis limitation
is required to ensure (1) the moderator temperature coefficient is within its
analyzed temperature range, (2) the protective instrumentation is within jts
normal operating range, (3) the pressurizer is capable of being in an OPERABLE
status with a steam bubble, and (4) the reactor pressure vessel is above itgs
minimum RTNDT temperature.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include (1) borated water sources, (2) charging pumps,

(3) separate flow paths, (4) boric acid makeup pumps, and (5) an emergency power
supply from OPERABLE diesel generators. :

With the RCS average temperature above 200°F, a minimum of two separate and
redundant boron injection systems are provided to ensure single functional capa-
bility in the event an assumed failure renders one or the systems inoperable.
AlTowable out-of-service periods ensure that minor ccaponent repair or correc-

~ tive action may be completed without undue risk to overall facility safety from
injection system failures during the repair period.

The boration capability of either system is sufficient to provide a SHUTDQWN
MARGIN from expected operating conditions of 3.0% delta k/k after xenon decay
and cooldown to 200°F. The maximum expected boration capability requirement
occurs at EOL from full power equilibrium xenon conditions and requires boric
acid solution from the boric acid makeup tanks in the allowable concentrations
and volumes of Specification 3.1.2.8 plus approximatel 13,300 (17,000. Cycle 2)
gallons of 1720 ppm borated water from the refueling water tank or approximately
45,000 (72,000, Cycle 2) gallons of 1720 ppm borated water from the refueling
water tank alone. However, for the purpose of consistency the minimum required
volume of 362,800 gallons above ECCS suction connection in Specification 3.1.2.8
is identical to more restrictive value of Specification 3.5.4.

With the RCS temperature below 200°F one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restricticns prohibiting CORE ,
ALTERATIONS and positive reactivity changes in the event the single injection
system becomes inoperable.

The boron capability required below 200°F is based upon providing a
3.0% delta k/k SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to
140°F.  This condition requires 5150 (7,150, Cycle 2) gallons of 1720 ppm
borated water from either the refueling water tank or boric acid solution
from the boric acid makeup tank.

SAN ONOFRE-UNIT 3 B 3/4 1-2



