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REFUELING OPERATIONS
174,9.8 SHUTDOWN COOLING AND COOLANT CIRCULATION

WAT

|1N]T|Nﬁ CONDITION FOR OPERATION

3.9.8.1 At least one shutdown cooling train shall be OPERABLE and in
operation.#*

A . MODE 6 when the water level above the top of the reactor
pressure vessel flange {s greater than or equal to 23 feet.
ACTION:

With no shutdown cooling train OPERABLE and in operation, suspend all opera-
tions involving an increase in the reactor decay heat load or a reduction in
boron concantration of the Reactor Coolant System and immediately initiate cor-
rective action to return the required shutdown cooling train to OPERABLE and
pperating status as soon as possible. Close all containment penetrations pro-
viding direct access from the containment atmosphere to the outside atmosphere
within 4 hours.

JRVETLLAN REMENT

4.9.8.1 a. At least one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of
greater than or equal to 2200 gpm at least once per 12 hours.

#The shutdown cooling train may be removed from operation for up to 1 hour per
8-hour period during the performance of CORE ALTERATIONS in the vicinity of"
the reactor pressure vessel hot legs.

*A containment spray pump may be used in place of a low pressure safety injec-

tion pump in either or both shutdown cooling trains to provide shutdown
cooling flow. (Subsequent to {mplementation of DCP 2-6863)
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FUELIN P TION

Lov WATER LEVEL
LIMITING CONDITION FOR _NPERATION

3.9.8.2 Two independent shutdown cooling trains shall be OPERABLE and at
least one shutdown cooling train shall be in operation.*

gEPj];A§]L111: MODE 6 when the water level above the top of the reactor
pressure vessel flange is less than 23 feet.

ACTION:

a. With less than ® ired shutdown cooling trains OPERABLE, imme-
diately inftiat ctive action to return the required shutdown
cooling trzins JERABLE status, or to establish greater than or
equal to 23 fee f watar above the reactor pressure vessel flange as
suon as possible.

With no shutdown cooling train 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 shutdown cooling train to operation. Close all containment,
penetrations providing direct access from the containment atmosphere 10
the outside atmosphere within 4 hours.

SURVETLLANCE REQUIREMENTS

4.9.8.2 At least one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of greater
than or equal to 2200 gpm at least once per 12 hours.

*A containment spray pump may be used in place of a low pressure safety injec-
tion pump in either or both shutdown cooling trains to provide shutdown
cooling flow. (Subsequent to implementation of DCP 2-6863)
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REFUCLING OPERATICNS

0 4 T
MMWMWN

The requirement that at least one shutdown cooling train 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 effects of a boron dilution incident
and prevent boron stratification.

In MODE 6 a containment spray (CS) pump may be used in olace of the low \
pressure safety injection (LPSI1) pump in either or both shutdown cooling trains
to provide shutdown cooling (SDC) flow.

The requirement to have two shutdown cooling trains OPERABLE when there is less
than 23 feet of water above the reactor pressure vessel flange, ensures that a
single failure of the operating shutdown cooling loop will not result in a
complete loss of decay heat removal capacity. With the reactor vessel head
removed and 23 feev of water above the reactor pressure vessel flange, a large
heat sink is available for core cooling, thus in the event of a failure of the
operating shutdown €00 ing train, adequate time is provided to initiate emer-
gency procedures to cool the core.
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" eHUTDONN COOLING AND COOLINT CIRCULATION
HlGH WATER LEVEL

LIMITING CONDLTION FOR OPERATION

3.9.8.1 At least one shutdown cooling train shall be OPERABLE and in
operation.#*

APPLICABILITY: MODE 6 when the water level above the top of the reactor
pressure vessel flange is greater than or egual to 23 feet.
ACTION:

With no shutdown cooling train OPERABLE and in operation, suspend a1l opera-
tions invelving an increase in the reactor decay heat load or a reduction in
boron concentration of the Reactor Coolant System and immediately initiate cor-
rective action to return the required shutdown cooling train to OPERABLE and
pperating status as soon as possible. Close all containment penetrations pro-
viding direct access from the containment atmosphere to the outside atmosphere
within 4 hours.

R AN NT

4.9.8.1 a. At least one shutdown cooling train shall be verified to te in
operation and circulating reactor coolant at a flow rate of
greater than or equal to 2200 gpm at Teast once per 12 hours.

#The shutdown cooling train may be removed from operation for up to 1 hour per
8-hour period during the performance of CORE ALTERATIONS in the vicinity of
the reactor pressure vessel hot legs.

*A containment spray pump may be used in place of a low pressure safety injec-

tion pump in either or both shutdown cooling trains to provide shutdown
cooling flow. (Subsequent to implementation of MMP 3-6863)
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BEEqE|]!§ QPERATIONS
(Ow WATER LEVEL

|‘MIT]N§ SQNQ[TIQN FQR OPERATION

3.9.8.2 Two independent shutdown cooling trains shall be OPERABLE and at
least one shutdown cooling train shall be in operation.#*

APP;]Q&&IL]]I: MODE & when the water level above the top of the reactor
pressure vessel flange is less than 23 feet.
ACTION:

a. With less than the required shutdown cooling trains OPERABLE, imme-
diately initiate corrective acticn to return the required shutdown
cooling trains to OPERABLE status, or to establish greater than or
equal to 23 feet of water above the reactor pressure vessel flange as
soon as possible.

b. With no shutdown cooling train in oper. ion, suspend all operaticns
invelving a reduction in boron corcentration of the Reactor Coolant
System and immediately initiate corrective action to return the .
required shutdown cooling train to operation. Close all containment
penetrations providing direct access from the containment atmosphere 10
the outside atmosphere within 4 hours.

RVETLLANCE REQUIREMENT

4.9.8.2 At least one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of greater
than or equal to 2200 gpm at least once per 12 hours.

¢Both shutdown cooling trains may be removed from operation for up to 1 hour
per 8-hour period during the performance of CORE ALTERATIONS in the vicinity
of the reactor pressure vessel hot legs provided all operations involving a
reduction in boron concentration of the RCS are suspended.

*A containment spray pump may be used in place of a low pressure safety injec-

tion pump in either or both shutdown cooling trains to provide shutdown
cooling flow. (Subsequent to implementation of MMP 3-6863)
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The requirement that at least one shutdown cooling train 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
guring the REFUELING MODE, and (2) sufficient codlant circulation is maintained
through the reactor core to minimize the effects of a boron dilution incident
and prevent boron stratification.

In MODE 6 a containment spray §CS) pump may be used in place of the low
pressure safety injection (LPSI) pump in either or both shutdown cooling trains
to provide shutdown cooling (SOC) flow.

The requirement to have two shutdown cooling trains CPERABLE when there is less
than 23 feet of water above the reactor pressure vessel flange, ensures that 2
single failure of the operating shutdown cooling loop will not result in a com-
plete loss of decay heat removal capacity. With the reactor vessel head re-
moved and 23 feet of water above the reactor pressure vessel flange, a large
heat sink is available for core ccoling, thus in the event of a failure of the
operating shutdown cooling train, adequate time is provided to initiate emers
gency procedures to cool the core.
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3.9.8.1 At least one shutdown ccoling train shall be OPERABLE and in
operation.#*

APPLICABILITY: MODE 6 when the water level above the top of the reactor
pressure vessel flange is greater than or equal to 23 20 feet.

AC1ION:

With no shutdown cooling train OPERABLE and in operation, suspend all operations
involving an increase in the reactor decay heat load or a reduction in boron
concentration of the Reactor Coolant System and immediately initiate corrective
action to return the required shutdown cooling train to OPERABLE and operating
status as soon as possible. Close all containment penetrations providing direct
access from the containment atmosphere to the outside atmosphere within 4 hours.

SURVEILLANCE REQUIREMENTS
4.9.8.1 a. At least one shutdeown cooling train shall be verified to be in

operation and circulating reactor coolant at a flow rate of
greater than or equal to 2200 gpm at least onc2> per 12 hours.

‘With the upper guide structure removed from the reactor pressure vessel, the
shutdown cooling train may be removed from operation for up to + 2 hours per 8-
hour period during the performance of 1) CORE ALTERATIONS in the vicinity of the
reactor pressure vessel hot legs or 2) testing of LPSI system components
required by the inservice inspection program provided:
a. The maximum RCS temperature is maintained = 140°F.
b. No operations are permitted that would cause a reduction of the RCS
boron concentration.
¢. The capabiiity to close the containment penetrations with direct
access to the outside atmosphere within the calculated time to boil
is maintained.
d. The reactor cavity water level is maintained = 20 feet above the top
of the reactor pressure vessel flange, or, for Core Alterations,
= 23 feet above the top of the reactor pressure vessel flange.

*A containment spray pump may be used in place of a lTow pressure safety
injection pump in either or both shutdown cooling trains to provide shutdown

cooling flow. {Subsequent to implementation-of DLE 2 68635

SAN ONOFRE-UNIT 2 3/4 9-8 AMENDMENT No.
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LOW WATER LEVEL
LIMITING CONDITION FOR OPERATION

3.9.8.
one sh

2 Two independent shutdown cooling trains shall be OPERABLE and at Teast
utdown cooling train shall be in operation.*

or

One train of shutdown cooling shall be OPERABLE and operating under the
following conditions:

1) The reactor has been shutdown for at least € days.

2) {gnfp::tr level above the reactor vessel flange is greater than
. . .

3) One train of Salt Water Cooling (SWC) is OPERABLE and operating.

4) One ‘rain of Compunent Cooling Water (CCW) and the CCW swing pump
are OPERABLE. and the CCW train is operating with either of the
OPERABLE CCW pumps.

5) One train of Shutdown Cooling is OPERABLE with a containment
spray pump operating on shutdown ccoling, the high pressure
safety injection pump and the low pressure safety injection pump
:;‘t:;s¥ane train are OPERARLE and available for injection from

6) The RWST contains the volume of water required to raise the
level to 20 feet above the reactor vessel flange.

7) The associated Emergency Diesel Generator is OPERABLE.

8) The water temperature of the SDC system is maintained less
than 120°F.

APPLICABILITY: MODE & when the water level above the top of the reactor
pressure vessel flange is less than 23 20 feet.

ACTION:

a.

SAN ON

With less than the required shutdown cocling trains OPERABLE,
immediately initiate corrective action to return the required shut-
down cooling trains to OPERABLE status, or to establish greater than
or equal to 23 20 feet of water above the reactor pressure vessel
flange as soon as possible

b. If operating one train of the shutdown cocling system with less than
20 feet of water above the reaztor pressure vessel flange and any of
the required conditions (1 through 8) are not net, immediately take
action to establish greater than or equal to 20 feet of water above
the reactor pressure vessel flange.

OFRE-UNIT 2 3/4 9-9 AMENDMENT NO.



b €. With no shutaown cooling train 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 shutdo.n cooling train to operation. Close all containment

penetrations providing direct access from the containment atmosphere
to the c.%si1de atmosphere within 4 hours.

SURVEILLANCE REQUIREMENTS

4.9.8.2 At least one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of greater
than or equal to 2200 gpm at least once per 12 hours.

*A containmen. spray pump may be used in place of a Tow pressure safety
injection pump in either or both shutdown cooling trains to provide shutdown
cooling flow. {Subsequent to implementatron of D2 6863}

SAN ONOFRE-UNIT 2 3/4 9-9a AMENDMENT NO.



REFUELING OPERATIONS

BASES

3/4.9.8 SHUTDOWN COOLING AND COOLANT CIRCULATION

The requirement that at least one shutdown cooling train 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
tre reactor core to minimize the effects of a boron dilution incident and
prevent boron stratification.

In MODE 6 a containment spray (CS) pump may be used in place of the low pressure
safety injection (LPSI) pump in either or both shutdown cooling trains tu
provide shutdown cooling (SDC) flow,

The requirement to have two shutdown cooling trains OPERABLE when there is less
than 23 20 feet of water above the reactor pressure vessel flange, ensures that
a single failure of the operating shutdown cooling loop will not result in a
complete loss of decay heat removal capacity. With the reactor vessel head
removed and 23 20 feet of water above the reactor pressure vessel flange, a
large heat sink is available for core cooling, thus in the event of a failure of
the operating shutdown cooling train, adequate time is provided to initiate
emergency procedures to cool the core.

With the reactor vessel head removed and 12 feet of water above the reactor
pressure vessel flange and all the ified requirements met, a heat sink is
available for core cooling and a me is available %o m.tnre the reactor
cavity level to 20 feet the reactor vessel fl . Therefore, in the
event of a failure of m opanting shutdown cool i:g' rain, adeguate time is
provided tc initiate emergency procedures to cool core.

SAN ONOFRE-UNIT 2 B 3/4 9-2a AMENDMENT No.
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3/4.9. T CIKCULAT

3.9.8.1 At least one shutdown cooling train shall be OPERABLE and in
operation.#*

APPLICABILITY: MODE 6 when the water level above the top of the reactor
pressure vessel flange is greater than or equal to 23 20 feet.
ACTION:

With no shutdown cooling train OPERABLE and in operaiion, suspend all operations
involving an increase in the reactor decay heat load or a reduction in boron
concentration of the Reactor Coolant System and immediately initiate corrective
action to return the required shutdown cooling train to OPERABLE and operating
status as soon as possible. Close all containment penetrations providing direct
access from the containment atmosphere to the outside atmosphere within 4 hours.

SURVEILLANCE REQUIREMENTS

4.9.8.1 a. At least one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of
greater than or equal to 2200 gpm at least once per 12 hours.

T

‘With the upper guide structure removea from the reactor pressure vessel, the
shutdown cooling train may be removed from operation for up to + 2 hours per 8-
hour period during the performance of ll CORE ALTERATIONS in the vicinity of the
reactor pressure vessel hot legs or 2) testing of LPSI system components
required by the inservice inspection program provided:
a. The maximuwa RCS temperature is maintained = 140°F.
b. No operations are permitted that would cause a reduction of the RCS
boron concentration.
¢. The capability to close the containment penetrations with direct
access to the outside atmosphere within the calculated time to boil
is maintained.
d. The reactor cavity water level is maiutained = 20 feet above the top
of the reactor pressure vessel flange, or, for Core Alterations, z 23
feet above the top of the reactor pressure vessel flange.

)
L)
¢
3

N

s
W

*A containment spray pump may be used in place of a low pressure safety
injection pump in either or both shutdown cool1nq trains to provide shutdown
cooling flow. ‘

SAN ONOFRE - UNIT 3 3/4 9-8 AMENDMENT NO



REFUELING OPERATIONS
LOW WATER LEVEL

LIMLTING CONDITION FOR QPERATION

3.9.8.2 Two Independent shutdown cooling trains shall be OPERABLE and at least
one shutdown cooling train shall be in operation.#*

or

One train of shutdown cooling shall be OPEKRABLE and operating under the
following conditions:

1) The reactor has been shutdown for at least 6 days.

2) }gepwater level above the reactor vessel flange is greater than
eet.

3) One train of Salt Water Cooling (SWC) is OPERABLE and operating.

4) One train of Component Cooling Water (CCW) and the CCW swingtg:mp
are OPERABLE, and the CCW train is operating with either of
OPERABLE CCW pumps.

5) One train of Shutdown Cooling is OPERABLE with a containment spray
pump operating on shutdown cooling, the high pressure safety
injection pump and the low pressure safety injection pump of the
same train are OPERABLE and available for injection from the RWST.

6) The RWST contains the volume of water required to raise the
level to 20 feet above the reactor vessel flange.
7) The associated Emergency Diesel Generator is OPERABLE.

8) The water temperature of the SDC system is maintained less
than 120°F,

APPLICABILITY: MODE 6 when the water level above the top of the reactor

pressure vessel flange is less than 23 20 feet.

ACTION:

a.

SAN ONOFRE

With less than the required shutdown cooling trains OPERABLE,
immediately initiate corrective action to relurn the required shut-
down cooling trains to OPERABLE status, or to establish greater than
or equal to 23 20 feet of water above the reactor pressure vessel
flange as soon as possible.

. If operating one train of the shutdown cooling system with less than

20 feet of water above the reactor pressure vessel flange and any of
the required condicions (1 through 8) are not met, immediately take
action to establish greater than or equal to 20 feet of water above
the reactor pressure vessel flange.

- UNIT 3 3/4 9-9 AMENDMENT NO.



b €. With no shutdown cooling train 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 shutdown cooling train to operation. Close all containment

penetrations providing direct access from the containment atmosphere
to the outside atmosphere within 4 hours.

SURVEILIANCE REQUIREMENTS

4.9.8.2 At Teast one shutdown cooling train shall be verified to be in
operation and circulating reactor coolant at a flow rate of greater
than or equal to 2200 gpm ai least once per 12 hours.

*A cortainment spray pump may be used in place of a low pressure safety
injection pump in either or both shutdown cooling trains to provide shutdown
cooling flow. {Subseguent to mplementat ton of MME 3 83633

SAN ONOFRE - UNIT 3 3/4 9-9a AMENDMENT NO.



REFUELING OPERATIONS
BASES
3/4.9.8 SHUTDOWN COOLING AND COOLANT CIRCULATION

The reguirement that at least one shutdown cooling train be in operation ensures
that (1) sufficient cooling capacity is available to remove decay heat and
maintain the water in the reactor prescure vessel below 140°F as required during
the REFUELING MODE, and (2) sufficient coolant circuiation is maintained through
the reactor core to minimize the effects of a boron dilution incident and
prevent boron stratification.

In MODE 6 a containment spray (CS) pump may be used in place of the low pressure
safety injection (LPSI) pump in either or
both shutdown cooling trains te provide shutdown cooling (SDC) flow.

The requirement to have two shutdown cooling trains OPERABLE when there is less
than 23 20 feet of water above the reactor pressure vessel flange, ensures that
a single failure of the operating shutdown cooling loop will not result in a
complete loss of decay heat removal capacity. With the reactor vessel head
removed and 23 20 feet of water above the reactor pressure vessel flange, a
large heat sink is available for core cooling, thus in the event of a failure of
the operating shutdown cooling train, adequate time is provided to initiate
emergency procedures to cool the core.

With the reactor vessel head removed and 12 feet of water above the reactor
pressure vessel flange and all the specified requirements met, a heat sink is
available for core cooling and a me is available to restore the reactor
cavity level to 20 feet above the rea tor vessel flange. Therefore, in the
event of a failure of the operating shutdown couitng' rain, adequate time is
provided to initiate emergency procedures to cool the core.

SAN ONOFRE-UNIT 3 B 3/4 9-2a AMENDMENT No.



Enclosure 2

REVISED TECHNICAL SPECIFICATION IMPROVEMENT PRCGRAM
(PCN 299) TECHNICAL SPECIFICATIONS
UNIT 2



SDC and Coolant Circulation-High Water Level

3.9.4
3.9 REFUELING OPERATIONS
3.9.4 Shutdown Cooling (SDC) and Coolant Civculation-High Water Level
LCO 3.94 One SDC loop shall be OPERABLE and in operation. /
---------------------------- NOTE----vmmmemmmmiciciaaaas \f
With the upper guide structure removed from the reactor §
pressure vessel, the shutdown cooling train may be removed )

from operation for = 4 2 hours per 8-hour period during the 4
performance of 1) CORE ALTERATIONS in the vicinity of the
reactor prassure vessel hot legs or 2) testing of LPSI
system components required by the inservice inspection

a. The maximum RCS temperature is maintained = 140°r,

b. No operations are permitted that would cause a reduction
of the RCS boron concentration.

¢. The capability to close the containment penetrations
with direct access to the outside atmosphere within the
calculated time to boil is maintained.

d. The reactor cavity water level is maintained = 20 feet
above the reactor pressure vessel flange, or, for Core
Alterations, = 23 feet above the top of the reactor
pressure vessel flange.

A containment spray pump may be used in place of a low

pressure safety injection pump to provide shutdown cooling
flow.

APPLICABILITY: MODE 6 with the water level = 23 20 ft above the top of
reactor vessel flange.

ACTIONS

REQUIRED ACTION COMPLETION TIME

A. SDC lToop requirements Al Suspend operations Immediately
not met. invol.,ing a reduction

in reactor coolant

boron concentration.

AN

(continued)
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SDC and Coolant Circulation-High Water Level

3.9.4
ACTIONS - nikiin.
CONDITION REQUIRED ACTION Cy WPLETIUN TIME
A. (continued) A.2 Suspend leading Immediately
irradiated fuel
assemblies in the
core.
AND
A.3 Initiate action to Immediately
satisfy SDC Toop
requirements.
AND
A.4 Close all containment | 4 hours
penetrations

providing direct
access from
containment
atmosphere to outside
atmosphere.

ST RE R VI PCEIE NS VAT KL PEw

SURVEIL! ANCE REQUIREMENTS

W

FREQUENCY

SR 3.9.4.] Verify one SDC loop is in operation and
circulating reactor coolant at a flow rate
of = 2200 gpm.

SAN ONOFRE--UNIT 2 3.9-7

12 hours

AMENDMENT NO.



SDC and Coolant Circulation—Low Water Level
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Shutdown Cooling (SDC) and Coolant Circulation—Low Water Level

LCO0 3.9.5

APPLICABILITY:

ACTIONS

Two SDC loops shall be OPERABLE, and one SDC loop shall be
in operation.

or

One train of shutdown cooling shall be OPERABLE and
operating under the following conditions:

1) The reactor has been shutdown for at least 6 days.

2) The water level above the reactor vessel flange is
greater than 12 feet.

3) One train of Salt Water Cooling (SWC) is OPERABLE and
operating.

4) One train of Component Cooling Water (CCW) and the CCW
swing pump are OPERABLE, and the CCW train is operating
with either of the GPERABLE CCW pumps.

5) One train of Shutdown Cooling is OPERABLE with a
containment spray pump operating on shutcown cooling, the
high pressure safety injection ’W and the low pressure
vafety injection pump of the same train are OPERADL
availasle for injection from the RWST.

6) The RWST contains the volume of water required to raise
the level to 20 feet above the reactor vessel flange.

7) The associated Emergency Diesel Generator is OPFRABLE.

8) The water temperature of the SDC system is maintained
Tess than 120°F.

A containment spray ‘ump may be used in place of a low
pressure safety injection pump to provide shutdown cooling
flow.

MODE 6 with the water level < 23 20 ft above the top of
reactor vessel flange.

SAN ONOFRE--UNIT 2 3.9-8 AMENDMENT NO.




SDC and Coolant Circula*ion—Low Water Level

3.9.5
po A Ay i "_ﬁﬁ'm“ "_'__f"‘ — o
0 - REQUIRED ACTION COMPLETION TIME
A. One SDC loop A.l Initiate action to Immediately
inoperable. restore SDC loop to
CPERABLE status.
{Applicable to initial
conditions of two shutdown | OR
cooling trains OPERABLE)
A.2 Initiate actions to Immediately
establish 2 23 20 ft
of water above the
top of reactor vessel
lange.
B. One SDC loop operable, | B.l Initiate actions to Immediately
less than 20 feet of establish 2 20 feet
water above the of water.
reactor pressure
vessel flange and all
8 requirements not met
(Applicable to initial
conditions of one shutdown
cooling train OPERABLE and
operating with
requirements 1-8) |
|
.
BC. No SDC lToop OPERABLE 8C.1 Suspend operations Immediately
or in operation invoiving a reduction
| in reactor coolant
| boron concentration '
AND
fcontinued)

SAN ONOFRE UNIT ¢
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SDC and Coolant Circulation~-Low Water Level

3.9.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
BC. (continued) BL.2 Initiate action to Immediately
restore one SDC loop
to OPERABLE status
and to operation.
AND
BC.3 Close all containment | 4 hours

penetrations
providing direc®
access from
containment
atmosphere to outside
atmosphere.

m

SURVETLLANCE REQUIREMENTS

FREQUENCY

SR 3.9.5.1 Verify required SDC loops are OPERABLE
and one SDC loop is in operation and
circulating reactor coolant at a flow
rate of = 2200 gpm.

12 hours

SAN ONOFRE--UNIT 2 3.9-10
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SDC and Ccolant Circulation-High Water Level
B8 3.9.4

B 3.9 REFUELING OPERATIONS

B 3.9.4 Shutdown

BASES

Cooling (SDC) and Coolant Circulation-High Water Level

R S T e

BACKGROUND

The purposes of the SOC System in MODE 6 are to remove deca
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the effects of a boron dilution accident, and to
prevent boron stratification (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchangers, where the heat is transferred to the Component
Cooling Water System via the SDC heat exchangers. The
coolant is then returned to the RCS via the RCS cold leg(s).
Operation of the SDC System for normal cooldown or decay
heat rem  #' is manually accomplished from the control room.
The heat -« al rate is adjusted by controlling the flow of
reactor cu 't through the SDC heat exchangers and
bypassing ti ":at exchangers. Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

The shutdown cooling system is a safety related, seismically
qualified system which is powered by a class 1E electrical
system. The cooling capacity of 1 train of the shutdown
cooling system is sufficient to maintain the spent fuel pool
temperature lower than can be maintained by the spent fuel
pool cooling system. When components of the shutdown
cooling system are not required to be OPERABLE by technical
specifications, then one train of the shutdown cooling
system (consisting of at least 1 LPSI pump or 1 containment
spray pump, 1 heat exchanger, flow path to and from the SFP,
and the associated Diesel Generator) may be aiigned to cool
the spent fuel pool. Additionally, during MODE & with the
reactor refueling canal water level greater than or equal to
23 20 feet above the reactor flange, the SDC system
(consisting of at least 2 pumps (either 1 LPSI pump and 1 CS
pump or 2 CS pumps), 1 SDC heat exchanger, flow paths to and
from the RCS and SFP, and the associated Diesel Generator)
may be aligned to cool both the SFP and the reactor core.

SAN ONOFRE--UNIT 2

(continued)

B 3.9-16 AMENDMENT NO.



BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

APPLICABLE
SAFETY ANALYSES

If the reactor coolant temperature is not maintained below
200°F, boiling of the reactor coolant could result. This
could leaa to inadequate cooling of the reactor fuel due to
a resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. One train of the SDC System is required to be
operational in MODE 6, with the water level = 23 20 ft above
the top of the reactor vessel flange, to prevent this
challenge. The LCO does permit de-energizing of the SDC
pump for short durations under the condition that the boron
concentration is not diluted. This conditional
de-energizing of the SDC pump does not result in a challenge
to the fission proiuct barrier.

SDC and Coolant Circulation=High Water Level satisfies
Criterion 2 of the NRC Policy Statement.

LCO

Only one SDC loop is required for decay heat removal in

MODE 6, with water level = 23 20 ft above the top of the
reactor vessel flange. Only one SDC loop is required
because the volume of water above the reactor vessel flange
provides backup decay heat removal capability. At lcast one
SDC loop must be in operation to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

C. Indication of reactor coolant temperature.
An OPERABLE SDC Toop includes an SDC pump, a heat exchanger,

valves, piping, instruments, and controls to ensure an
OPERABLE flow path and to determine the low end temperature.

(continued)

SAN ONOFRE--UNIT 2

B 3.9-17 AMENDMENT NO.



BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

LCO
(continued)

The flow path starts in one of the RCS hot legs and is
returned to the RCS cold legs.

The LCO is modified by a Note that, with the upper guide
structure removed from the reactor pressure vessel, allows
the required operating SDC Toop to be removed from service
for up to 42 hours in each 8 hour period, provided that: ne
operat tofs are permttied that woutd Cause driut ron of the

Heae bor Lootant System boron concentration

a. The Maximum RCS temperature is maintained = 140°F.

b. No operations are permitted that would cause a

reduction of the RCS boren concentration.

c. The capability to clese the containment penetrations
with direct access to the outside atmosphere within
the calculated time to boil is maintained.

d. The reactor cavity water level is maintained = 20 feet

above the reactor pressure vessel flange, or, for Core

Alterations, = 23 feet above the top of the reactor

pressure vessel flange.

This permits operations such as core mapping or alterations
in the vicinity of the reactor vessel hot leg nozzles, and
RCS to SDC isolation valve testing, and inservice testing of
LPSI system components. Ouring this 2 hour period, decay
heat is removed by natural convection to the large mass of
water in the refueling canal.

Also, this LCO is modified by the Note that allows
Operations to use a containment spray pump in place of a low
pressure safety injection pump to provide shutdown cooling
flow.

APPLICABILITY

One SDC lToop must be in operation in MODE 6, with the water
level = 2320 ft above the top of the reactor vessel flange,
to provide decay heat removal. Fhe-23—ftJevel-was—selected
et 1 correspends to the 23 £ reguivement establivhed
tor fuel movement ) -6 . -
Requirements for the SDC System in other MODES are covered
by LCOs in Section 3.4, Reactor Coolant System (RCS), and
Section 3.5, Emergency Core Cooling Systems (ECCS). SDC
loop requirements in MODE 6, with the water level < 23 20 ft
above the top of the reactor vessel flange, are located in
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation=—
Low Water Level."

SAN ONOFRE--UNIT 2
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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

ACTIONS

SDC loop requirements are met by having one SDC loop
OPERABLE and in operation, except as permitted in the Note
to the LCO.

A.l

If SDC loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Rediced boron concentrations can
occur through the addition of water with a lower boron
concentration than that contained in the RCS. Therefore,
actions that reduce boron concentration shall be suspended
immediately.

A2

[f SDC Toop requirements are not met, actions shall be taken
immediately to suspend loading irradiated fuel assemblies in
the core. With nc forced circulation cooling, decay heat
removal from the core occurs by natural convection to the
heat sink provided by ti.2 water above the ~ore. A minimum
refueling water level of 2320 ft above the reactor vessel
flange provides an adequate available heat sink. Suspending
any operation that would increase the decay heat load, such
as loading a fuel assembly, is a prudent action under this
condition.

A.3

If SDC Toop requirements are not met, actions shall be
initiated and continued in order to satisfy SDC loop
requirements.

A.4

If SDC Toop requirements are not met, all containment
penetrations to the outside atmosphere must be closed to
prevent fission products, if released by a loss of decay
heat event, from escaping the containment building. The
4 hour Completion Time allows fixing most SDC problems
without incurring the additional action of violating the
containment atmosphere.

SAN ONOFRE--UNIT 2
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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

SURVETLLANCE
REQUIREMENTS

SR_3.9.4.1
This Surveillance demonstrates that the SDC loop is in

operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core, The Frequency of 12 hours
is sufficient, considering the flow, temperature, pump
control, and alarm indications available to the operator in
the control room for monitoring the SDC System.

REFERENCE

UFSAR, Section 7.4,

P S S e e S T e S T e T T T T
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SDC and Coolant Circulation-Low Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS
B 3.9.5 Shutdown Cooling (SDC) and Coolant Circulation—Low Water Level

BASES

BACKGROUND The purposes of the SDC System in MODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as reqguired by GDC 34, to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the effects of a boron dilution accident, and to
prevent boron stratification (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchangers, where the heat is transferred to the Component
Cooling Water System via the SDC heat exchangers. The
coolant is then returned to the RCS via the RCS cold legs.
Operation of the SDC System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the SDC heat exchangers and
bypassing the heat exchangers. Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

The shutdown cooling system is a safety related, seismically
qualified system which is powered by a class 1E electrical
system. The cooling capacity of 1 train of the shutdown
cooling system is sufficient to maintain the spent fuel pool
temperature lower than can be maintained by the spent fuel
pool cooling system. When components of the shutdown
cooling system are not required to be OPERABLE by technical
specifications, then one train of the shutdown cooling
system (consisting of at Teast 1 LPSI pump or 1 containment
spray pump, 1 heat exchanger, flow path to and from the SFP,
and the associated Diesel Generator) may be aligned to cool
the spent fuel pool. Additionally, during MODE 6 with the
reactor refueling cavity water level less than 23 20 feet
above the reactor flange, the SDC system (consisting of at
least 2 pumps (either 1 LPSI pump and 1 CS pump or 2 CS
pumps), 1 SDC heat exchanger, flow paths to and from the RCS
and SFP, and the associated Diesel Generator) may be aligned
to cool both the SFP and the reactor core.

(continued)
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BASES

SDC and Coolant Circu ation—Low Water Level
B 3.9.5

APPLICABLE
SAFETY ANALYSES

If the reactor coolant temperature is not maintained below
200°F, boiling of the reactor coolant could result. This
could lead to inadequate -ooling of the reactor fuel due to
the resuiting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. Two trains of the SLC System are required to be
OPERABLE, and one train is required to be in operation in
MODE 6, with the water level < 2320 ft above th~ top of the
reactor vessel flange, to prevent this challenge.

With the reactor vessel head removed and 12 feet of water
above the reactor pressure vessel flange and all the
specified requirements met a heat sink is available for core
cooling and a method is available to restore the reactor
cavity level to 20 feet above the reactor vessel flange.
Therefore in the event of a failure of the operating
shutdown cooling train, adequate time is provided to
initiate emergency orocedures to cool the core.

One train of shutdown cooling shall be OPERABLE and
operating under the following conditions:

SDC and Coolant Circulation-Low Water Level satisfies
Criterion 3 of the NRC Policy Statement.

LCO

In MODE 6, with the water level < 2320 ft above the top of
the reactor vessel flange, both SDC loops must be OPERABLE.
Additionally, one loop of the SDC System must be in
operation in order to provide:

a. Removal of decay heat;

b. Mixing ot borated coolant tu minimize the possibility
of a criticality; and

c. Indication of reactor coolant temperature.

(continued)
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SDC and Coolant Circulation-Low Water Level

B 3.9.5
BASES
LCO An GPERABLE SDC Toop consic<ts of an 3DC pump, a heat
(continued) exchanger, valves, piping, instruments, and controls to

ArreivAolLITY

ensure an OPERAB/E flow path and to detarmine the low end
temperature. The flow path starts in one of the RCS hot
legs and is returned to the RCS cold legs.

This LCO is modified by iLhe Note that allows Operations to
use a containment spray pump in place of a low pressure
safety injection pump to provide shutdown cooling flow.

or
1) The reactor has been shutdown for at least 6 days.

2) The water level above the reactor vessel fiange is
greater than 12 feet.

3) One train of Salt Water Cou..ng (SWC) is OPERABLE and
operating.

4) One train of Component Cooling Water (CCW) and the CCW
swing pump are OPERABLE, and the CCW train is
operating with either of the OPERABLE CCW pumps.

5) One train of Shutdown Cooling is OPERABLE with a
containment spray pump operating on shutdown cooling,
the high pressure safety injection pump and the low
8.rnsm- safety injection pump of the same train are

E and available for injection from the RWST.

6) The RWST contains the volume of water required to
;:m the level to 20 feet above the reactor vessel
ange.

7)  The associated Emergency Diesel Generator is Operable.

8) The water temperature of the SDC system is maintained
less than 120°F,

Two SDC loops are required to be OPERABLE, and one SDC loop
must be in operation in MODE 6, with the water level

< 2320 ft above the top of the reactor vessel flange, to
provide decay heat removal. Reguirements for the SDC System
in other MODES are covered by LCOs in Section 3.4, Reactor
Coolant System. MODE 6 requirements, with a water level

> 2320 ft above the reactor vessel flange, are covered in

{continued)
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SDC and Coolant Circulation-Low Water Level

B39.5
BASES
APPLICABILITY LCO 3.9.4, "Shutdown Cooling and Coolant Circulation-High
(continued) Water Level."
ACTIONS A.l and A.2

When two SDC trains are operable and +if one SDC loop 4%
ineperablebecomes inoperable, actions shall be immediately
initiated and continued until the SDC loop is restored to
OPERABLE status and to operation, or until = 2320 fu =¥
waier level is established above the reactor vessel flange.
When the water level is established at = 2320 ft above the
reactor vessel flange, th» Applicability will change to that
of LCO 3.9.4, "Shutdown Cooling and Coolunt
Circulation=High Water Level," and only one SDC Toop is
required to be OPERABLE and in operation. An immediate
Completion Time is necessary for an operator to initiate
corrective actions.

B.1
When one train of SOC is operable with requirements 1-8
satisfied and the SDC loop becomes in h or all 8

requirements are not met, actions shal ho Mmﬂy
initiated to establish a water level > 20 feet above the
reactor pressure flange. When the water level is
established at > 20 feet above m reactor pressure vessel

ﬂ , the 'Hc&bﬂit,y will ‘to that of LCO 3.9.4,
tdown Coo ing and Coolant € lation-High Water
uvnl, and only one SDC 1 mim to be OPERABLE and

in operation. M immediate wmm Time is necessary for
an operator to initiate corrwtivn actions.

BL.1

If no SDC Toop is in operation or no SDC loops are OPERABLE,
there will be no forced circulation to provide mixing to
establish uniform boron concentrations. Reduced boron
concentrations can occur by the addition of water with lower
boron concentration than that contained in the RCS.
Therefore, actions that reduce boron concentration shall be
suspended immediately.

(continued)
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SDC and Coolant Circulation~—Low Water Level
B 3.9.5

BASES

ACTIONS 8.2
(continued)
If no SDC Toop is in operation or no SDC loops are OPERABLE,
actions shall be initiated immediately and continued without
interruption to restore one SDC loop to OPERABLE status and
operation. Since the unit is in Conditions A and B
concurrently, the restoration of two OPERABLF SDC loops and
one operating SDC loop should be accomplished expeditiously.

BC.3

If SDC Toops requirements are not met, all containment
penetrations to the outside atmosphere must be closed to
prevent fission products, if released by a loss of decay
heat event, from escaping the containment building. The
4 hour Completion Time allows fixing most SDC problems
without incurring the additional action of violating the
cont2inmert atmosphere.

SURVEILLANCE SR _3.9.5.1

REQUIREMENTS
This Surveillance demonstrates that one SDC louop is
operating and circulating reactor coclant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. In addition, this
Surveillance demonstrates that the other SDC loop is
OPERABLE .

In addition, during operation of the SDC Toop with the water
level in the vicinity of the reactor vessel nozzles, the SDC
loop flow rate determination must alsc consider the SDC pump
suction requirements. The Frequency of 12 hours is
sufficient, considering the flow, tempavature, pump control,
and alarm indications available to the ¢ ~rator to monitor
the SDC System in the control room.

Verification that tne required loops are OPERABLE and in
operation ensures that loops can be placed in operation as
needed, to maintain decay heat and retain forced
circulation. The Frequency of 12 hours is considered
reasonable, since other administrative controls are
available and have proven to be acceptable by operating
experience.

(continued)

SAN ONOFRE--UNIT 2 B 3.9-25 AMENDMENT NO.



SDC and Coolant Circulation-Low Water Level
B 3.9.5

BASES

REFERENCE 1. UFGAR, Section 7.4.
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REVISED TECHNICAL SPECIFICATION IMPROVEMENT PROGRAM
(PCN 299) TECHNICAL SPECIFICATIONS
UNIT 3



SDC and Coolant Circulation-~High Water Level
3.9.4

3.9 REFUELING OPERATIONS

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-—High Water Level

LCO 3.9.4 One SDC loop shall be OPERABLE and in operation.

With the upper guide structure removed from the reactor
pressure vessel, the shutdown cooling train may be removed
from operation for = 3 2 hours per 8-hour period to support
1) CORE ALTERATIONS in the vicinity of the reactor pressure
vessel hot icgs or 2) testing of LPSI system comporents
required by the inservice inspection program provided:

a. e maximum RCS temperature is maintained = 140°F.
0° the RCS boron concentration.

c. The capabiiity to close the containment mmﬁoas
with dirvect access to the outside atmocphere within the
calculated time to boil is maintained.

d. Yhe reactor cavity water level is maintained = 20 feet
above the reactor pressure vessel flange, or, for Core
Alterations, = 23 feet above the top of the reactor
pressure vessel flange.

A containment spray pump may be used in place of a low

pressure safety injection pump to provide shutdown cooling
flow.

APPLICABILITY: MODE 6 with the water level = 23 20 ft above the top of
reactor vessel flange.

Lo

REQUIRED ACTION COMPLETION TIME

A. SDC loop requirements A.l Suspend operations Immediately
not met. involving a reduction

in reactor coolant

boron concentration.

(continued)
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SDC and Coolant Circulation-High Water Level

3.9.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.
AND
A.3 Initiate action to Immediately
satisfy SDC Toop
requirements.
AND
A.4 Close all containment | 4 hours

penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

o SORVEILCANCE T cormence

FREQUENCY

SR 3.9.4.1 Verify one SDC loop is in operation and
circulating reactor coolant at a flow rate

of = 2200 gpm.

12 hours

:—M
R i e e S

SAN ONOFRE--UNIT 3

3.9-7

AMENDMENT NO.



SDC and Coolant Circulation-Low Water Level
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Shutdown Cooling (SDC) and Coolant Circulation-Low Water Level

LC0 3.9.5

APPLICABILITY:

ACTIONS

Two SDC Toops shall be OPERABLE, and one SDC loop shall be
in operation.

or

One train of shutdown cooling shall be OPERABLE and
gperating under the following conditi.. s:

1) The reactor has been shutdown for at least & days.

2) The water level above the reactor vessel flange is
greater than 12 feet.

3) One train of Salt Water Cooling (SWC) is OPERABLE and
operating.

4) One train of Component Cooling Water (CCW) and the CCW
ng pump are OPERABLE, and the CCW train is
operating with either of the OPERABLE CCW pumps.

§) One train of Shutdown Cooling is OPERABLE with a
contzinment spray pump operatiny on shutdown couling, the
high pressure safety inject.on pump and the low pressure
safety injection pump of the same train are OPERABLE and
available for injection from the RWST.

6) The RWST contains the volume of water required to raise
the level to 20 feet above the reac*or vessel flange.

7) The associated Emergency Diesel Generator is OPERABLE.

8) The water temperature of the SDU system is maintained
less than 120°F.

A containmen* spray pump may be used in place of a low
pressure s ety injection pump to provide shutdown cooling
flow.

MODE 6 with the water level < 23 20 ft above the top of
reactor vessel flange.
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SDC and Coolant Circulation—Low Water Level

3.9.5
—W m
REQUIRED ACTION COMPLETION TIME
A. One SDC loop A.l Initiate action to Immediately

inoperable. restore SDC loop to

OPERABLE status.
{Applicabie to initial
conditions of two shutdown | OR
cooling trains OPERABLE)
A.2 initiate actions to Immediately
establish = 23 20 ft
of water above the
top of reactor vesseil
flange.

B. One SOC Loop Operable, | B.1 Initiate actions to Immediately
less than 20 feet of establish = 20 ft of
water above the water
reactor pressure
vessel flange and all
B reyuirements not met

(Applicable to initial
conditions of one shutdown
cooling train OPERABLE and
operating with
requirements 1-8)

BC. No SDC loop OPERABLE 8C.1 Suspend operations Immediately
or in operation. involvingy a reduction

in reactor coolant

boron concentration.

(contirued)

SAN ONOFRE--UNIT 3 3.9-9 AMENDMENT NO.



= it e e Tt e R R S s T i i L

SDC and Coolant Circulation-—-Low Water Level
3.9.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

BC.2 Initiate action to Immediately
restore one SDC loop
to OPERABLE status
and to operation.

BC.3 Close all containment | 4 hours
penetrations
providing direct
access from
containmeiit
atmosphere to outside
atmosphere.

SURVETLLANCE REQUIREMENTS
FREQUENCY

SR 3.9.5.1 Verify required SDC loops are OPERABLE 12 hours
and one SDC loop is in operation and
circulating reactor coolant at a {low
rate of = 2200 gpm.
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SDC and Coolant Circulation=High Water Level
B 2.9.4

B 3.9 REFUFLING OPERATIUNS

B 3.9.4 Shutdown

Couling (SDC) and Coolant Circulation~High Water Level

bACKGROUND

The purposes of the SDC System in MODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(PCS), as required by GDC 34, to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the ~ffects of a boron dilution accident, and to
prevent boron surcatification (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchangers, where the heat is transferred to the Component
Cooling Water System via the SDC heat exchangers. The
coolant is then returned to the RCS via the RCS cold leg(s).
Operation of the SDC System for normal cooldown or decay
heat removal is manuaily accomplished from the control room.
The heat removal rate is adjusted by contro’ling the flow of
reactor coolant through the SDC heat exchangers and
bypa.sing the heat exchangers. Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

The shutdown cooling ystem is a safety related, seismically
qualified system which is powered by a class lE electrical
system. The cooling capacity of 1 train of the shutdown
cooling system is sufficient to maintain the spent fuel pool
temperature lower than can be maintainod by the spent fuel
pool cooling system. When components of the shutdown
cooling system are rot required to be OPERABLE by technical
specifications, then one train of the shutdown cooling
system (consisting of at least 1 LPSI pump or 1 containment
spray pump, 1 heat exchanger, flow path to and from the SFP,
and the associated Diesel Generator) may be aligned to cool
the spent fuel pool. Addition:liy, during MODE 6 with the
reactor r "neling canal water level greater than or equal tc
23 20 feet above the reactor flange, the SDC system
(consisting of at least 2 pumps (either 1 LPSI pump and 1 CS
pump or 2 CS pumps), ! SDC heat exchanger, flow paths to and
from the RCS and SFP, and the associated Diesel Generator)
may be aligned to cool both the SFP and the reactor core.

SAN OWOFRE--UNIT 3
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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

APPLICABLE
SAFETY ANALYSES

If the reactor coolant temperature is not maintained below
200°F, boiling of the reactor coolant could result. This
could lead to inadequate cooling of the reactor fuel due to
a resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron piating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and thc reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. One train of the SDC System is required to be
operational in MODE 6, with the water level = 23 20 ft above
the top of the reactor vessel flange, to pravent this
challenge. The LCO does permit de-energizing of the SDC
pump for short durations under the condition that the boron
concentration is not diluted. This conditional
de-energi1zing of the €OC pump does not result in a challenge
to the fission product barrier.

SDC and Coolant Circulation-High Water Level satisfies
Criterion 2 of the NRC Policy Statement.

LCO

Only one SDC loop is required for decay heat removal in

MODE 6, with water level = 23 20 ft above the top of the
reactor vessel flange. Only one SDC loop is required
because the volume of water above the reactor vessel flange
provides backup decay heat removal capability. At least one
SDC Toop must be in operation to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

£. Indication of reactor coolant temperature.
An OPERABLE SDC Toop includes an SDC pump, a heat exchanger,

valves, piping, instruments, and controls to ensure an
OPERABLE flow path and to determine the low end temperature.

(continued)
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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

LCO
(continued)

The flow path starts in one of the RCS hot leas and is
returned to the RCS cold legs.

The LCO is modified by a Note that, with the upper guide
structure removed from the reactor gmsm vessel, allows
the required operating SDC Toop to emoved from service
for up to 42 hours in each 8 hour period, provided that: ne

Heae tor Lanlant System Boron concentration.

a. The Maximum RCS temperature is maintained = 140°F.

b. No operations are permitted that would cause a
reduction of the RCS boron maﬂan.

¢. The capahility to close the containment penetrations
with direct access to the outside atmosp within
the calculated time to hoil is mamm

d. The reactor cavity water level is maintained = 20 feet
above the reactor pressure vessel flange, or, for Core
Alterations, =z 23 feet above the top o thc reactor
pressure vessel flange.

This permits operations such as core mapping or alterations
in the vicinity of the reactor vessel hot leg nozzles, and
RCS to SDC isolation valve testing, and inservice testing of
LPSI system components. During this 2 hour period, decay
heat is removed by natural convection to the large mass of
water in the refueling canal.

Also, this LCO is modified by the Note that allows
Operations to use a containment spray pump in place of a low
pressure safety injection pump to provide shutdown cooling
flow.

APPLICABILITY

One SDC loop must be in operation in MODE &, with the water
level = 2320 ft above the top of the reactor vessel flange,
to provide decay heat removal. Fhe-23-fttevel -was—selected
because +tocorrespands to the 23 £ reguirement established
Requirements for the SDC System in other MODRES are covered
by LCOs in Section 3.4, Reactor Coolant System (RCS), and
Section 3.5, Fmergency Core Cooling Systems (ECCS). SDC
loop requirements in MODE 6, with the water level < 23 20 ft
above the top of the reactor vessel flange, are located in
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulition=-
Low Water Level."
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BASES

SDC and Coolant Circulation—-High Water Level
B 3.9.4

ACTIONS

SDC loop requirements are met by having one SDC loop
OPERABLE and in operation, except as permitted in the Note
to the LCO.

A.l

If SDC loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Reduced boron concentrations can
occur through the addition of water with a Tower boron
concentration than that containad in the RCS. Therefore,
actions that reduce boron concentration shall be suspended
immediately.

A.2

If SDC loop requirements are not met, actions shall be taken
immediately to suspend loading ‘irradiated fuel assemblies in
the core. With no forced circulation cooiing, decay heat
removal from the core occurs by natural convection to the
heat sink provided by the water above the core. A minimum
refueling water level of 2320 ft above the reactor vessel
flange provides an adequate available heat sink. Suspending
any operation that would increase the decay heat load, such
as loading a fuel assembly, is a prudent action under this
condition.

A3

If SDL loop requirements are not met, actions shall be
initiated and continued in order to satisfy SDC loop
requirements.

A.4

If SDC loop requirements are not met, all containment
penetrations to the outside atmosphere must be closed to
prevent fission products, if released by a loss of decay
heat event, from escaping the containment building. The
4 hour Completion Time allows fixing most SDC problems
without incurring the additional action of violating the
containment atmosphere.
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BASES

SDC and Coolant Circulation-High Water Level
B 3.9.4

SURVEILLANCE
REQUIREMENTS

SR_3.9.4.1

This Surveillance demonstrates that the SDC loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. The Frequency of 12 hours
is sufficient, considering the flow, temperature, pump
control, and alarm indications available to the operator in
the control room for monitoring the SDC System.

REFERENCE

1. UFSAR, Section 7.4.

e T e S T e e

SAN ONOFRE--UNIT 3

B 3.9-20 AMENDMENT NO.



SDC and Coolant Circulation-Low Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 Shutdown Cooling (5DC) and Coolant Circulation-—Low Water Level

BACKGROUND

The purposes of the SDC System in MODE 6 are to remove decay
heat aid sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the effects of a boron dilution accident, and to
prevent boron stratification (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchangers, where the heat is transferred to the Component
Cooling Water System via the SDC heat exchangers. The
coolant is then returned to the RCS via the RCS cold legs.
Operation of the SDC System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling th: flow of
reactor coolant through the SDC heat exchangers and
bypassing the neat exchangers. Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

The shutdown cooling system is a safety related, seismically
qualified system which is powered by a class 1E electrical
system. The cooling capacity of 1 train of the shutdown
cooling system is sufficient to maintain the spent fuel pool
temperature lower than can be maintained by the spent fuel
pool cooling system. When components of the shutdown
cooling system are not required to be OPERABLE by technical
specifications, then one train of the shutdown cooling
system (consisting of at least 1 LPSI pump or 1 containment
spray pump, 1 heat exchanger, fiow path to and from the SFP,
and the associated Diesel Generator) may be aligned to cool
the spent fuel pool. Additionally, during MODE 6 with the
reactor refueling cavity water level less than 23 20 feet
above the reactor flange, the SDC system (consisting of at
least 2 pumps (either 1 LPSI pump and 1 CS pump or 2 CS
pumps), 1 SDC heat exchanger, flow paths to and from the RCS
and SFP, and the associated Diesel Generator) may be aligned
to cool both the SFP and the reactor core.

SAN ONOFRE--UNIT 3

(continued)

B 3.9-21 AMENDMENT NO.



BASES

SDC and Coolant Circulation~Low Water Level
B 3.9.5

APPLICABLE
SAFETY ANALYSES

If the resctor coolant temperature is not maintained below
200°F, boiling of the reactor coolant could result. This
could lead to inadequate cooling of the reactor fuel due to
the resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower horon concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. Two trains of the SDC System are required to be
OPERABLE, and one train is required to be in operation in
MODE 6, with the water level < 2320 ft above the top of the
reactor vessel flange, to prevent this challenge.

With the reactor vessel head removed and 12 feet of water
above the reactor pressure vessel flange and all the
specified requirements met a heat sink is available for core
cooling and a method is available to restore the reactor
cavity level to 20 feet above the reactor vessel flange.
Therefore in the event of a failure of the operating
shutdown cooling train, adequate time is provided to
initiate emergency procsdures to cool the core.

One train of shutdown cooling shall be OPERABLE and
operating under the following conditions:

SDC and Coolant Circulation—Low Water Level satisfies
Criterion 3 of the NRC Policy Statement.

LCO

In MODE 6, with the water level < 2320 ft above the top of
the reactor vessel flange, both SDC loops must be OPERABLE.
Additionally, one loop of the SDC System must be in
operation in order to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

c. Indication of reactor coolant temperature.

(continued)
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SDC and Coolant Circulation~-Low Water Level

B 3.9.5
BASES
LCO An OPERABLE SDC loop consists of an SDC pump, a heat
(continued) exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path and to determine the low end
temperature. The fiow path starts in ore of the RCS hot
legs and is returned to the RCS cold legs.

This LCO is modified by the Note that allows Operations to

use a containment spray pump in place of a low pressure

safety injection pump to provide shutdown cooling flow.
or

1)  The reactor has been shutdown for at least 6 days.

2) The water level above the reactor vessel flange is
greater than 12 feet.

3) One train of Salt Water Cooling (SWC) is OPERABLE and
operating.

4) One train of Component Cooling Water (CCW) and the CCW
swing pump are OPERABLE, and the CCW train is
operating with either of the OPERABLE CCW pumps.

5) One train of Shutdown Cooling is OPERABLE with a
containment spray pump operating on shutdown cooling,
the high pressure safety injection and the low
pressure safety injection pump of the same train are
OPERABLE and available fur injection from the RWST,

6) The RWST contains the volume of water required to
raise the Jevel to 20 feet above the reactor vessel
flange.

7)  The associated Emergency Diesel Generator is Operable.

8) The water temperature of the SDC system is maintained
less than 120°F,

APPLICABILITY Two SDC loops are required to be OPERABLE, and one SDC loop

must be in operation in MODE 6, with the water level

< 2320 ft above the top of the reactor vessel flange, to
provide decay heat removal. Requirements for the SDC System
in other MODES are covered by LCOs in Section 3.4, Reactor
Coolan. System. MODE 6 requirements, with a water level

z 2320 ft above the ro “tor vessel flange, are covered in

(continued)
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SDC and Coolant Circulation—Low Water Level

B 3.9.5
BASES
APPLICABILITY L.CO 3.9.4, "Shutdown Cooling and Coolant Circulation-High
(continued) Water Level."
ACTIONS A.l and A.2

When two SDC trains are operable and 4if one SOC loop 45
ecomes inoperable, actions shall be immediately
initiated and continued until the SDC loop is restored to
OPERABLE status and to operation, or until = 2320 ft of
water level is esiablished above the r~ictor vessel flange.
When the water lTevel is established at = 2320 ft above the
reactor vessel flange, the Applicability will change to that
of LCO 3.9.4, "Shutdown Cooling and Coolant
Circulation-High Water Level," and only one SDC loop is
required to be OPERABLE and in operation. An immed)ate

Completion Time is nece-~sary for an operator to initiate
corrective actions.

B.1

When one train of SDC is n~zrable with requirements 1-8
satisfied and the SDC loop becomes inoperable or all 8
requirements are not met, actions shall be immediately
initiated to establish a water level > 20 feet above the
reactor pressure flange. When the water level is
established at > 20 feet above the reactor pressure vessel
flange, the t?pifcabiitty wil ch to that of LCO 3.9.4,
"Shutdown Cooling and Coolant Circulation~High Water
Level," and only one SDC loop is required to be OPERABLE and
in operation. An immediate Completion Time is necessary for
an operator to initiate corrective actions.

BC.1

If no SDT loop is in operation or no SDC loops are OPERABLE,
there will be no forced circulation to previde mixing to
establish uniform poron concentrations. Reduced boron
concentrations can occur by the addition of water with lower
boron concentration than that contained in the RCS.
Therefore, actions that reduce boron concentration shall be
suspended immediately.

(continued)
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BASES

SOC and Coolant Circulation-Low Water Level
B 3.9.5

ACTIONS
(continued)

BC.2

If no SDC loop is in operation or no SDC loops are OPERABLE,
actions shall be initiated immediately and continued without
interruption to restore one SDC loop to OPERABLE status and
operation. Since the unit is in Conditions A and B

concurrently, the restoration of two OPERABLE SDC loops and
one operating SDC loop should be accomplished expeditiously.

BC.3

If SDC loops requirements are not met, all containment
penetrations to the outside atmosphere must be closed to
prevent fission products, if released by a loss of decay
heat event, from escaping the containment building. The
4 hour Completion Time allows fixing most SDC problems
without incurring the additional action of violating the
containment atmosphere.

SURVEILLANCE
REQUIREMENTS

SR_3.9.5.1

This Surveillance demonstrates that one SDC loop is
operating and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. In addition, this
Surveillance demonstrates that the other SDC loop is
OPERABLE.

In addition, during operation of the SDC loop with the water
level in the vicinity of the reactor vessel nozzles, the SDC
loop flow rate determination must also consider the SDC pump
suction requirements. The Frequency of 12 hours is
sufficient, considering the flow, temperature, pump control,
and alarm indications available to the operator to monitor
the SDC System in the control room.

Verification that the required loops are OPERABLE and ipr
operation ensures that loops can be placed in operation as
needed, to maintain decay heat and retain forced
circulation. The Frequency of 12 hours is considered
reasonable, since other administrative controls are
available and have proven to be acceptable by oparating
experience.

(continued)
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o = SDC and Ceolant Circulation—-Low Water Level

B 3.9.5

BASES

REFERENCE 1. UFSAR, Section 7.4.
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Enclosure 3

FIGURE 1 FROM CALCULATION NO. SUPPLEMENT A N-0220-029
RCS HEATUP RATE AS A FUNCTION OF TIME
AFTER SHUTDOWN AND CAVITY LEVEL
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