MARK UP OF ITS CHANGE

OI 3.7.7; Review of CC pump and flow requirements

Ol 3.7.7 revises LCO 3.7.7 BASES to address number of required CC pumps based upon
CC System flow requirements.



CC System

3.7.7
3.7 PLANT SYSTEMS
3.7.7 Component Cooling (CC) System
Lco 3.7.7 The CC System shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
------------------------------------- NOTE-~-evmmmmcccmme e eeeeaaa
Enter applicable Conditions and Required Actions of LCO 3.4.6, "RCS
Loops -~ MODE 4," for res:dua] heat removal loops made 1noperable by CC.
CONDITION REQUIRED ACTION COMPLETION TIME

A. One required CC heat A.l Restore required CC 7 days

exchanger inoperable heat exchanger to

with both units in OPERABLE status.

MODES 1, 2, 3, or 4.
B. One required CC heat B.1 Restore required (C 30 days

gxchtmr ‘inoperable heat exchanger to

with one unit in MODES OPERABLE status

5.2, 3. or k.
AC. One required CC AC.1 Restore required CC 7 days

pump inoperable. pump to OPERABLE
status.

OR OR

One requirea flow path | AC.2 Restore required CC 7 days

inoperable. flow path to OPERABLE

status.
(continued)
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CC System

3.7.7
ACTIONS (continued)
CONDITION ] REQUIRED ACTION COMPLETION TIME
8D. One required CC 8D.1 Restore the required 24 hours
pump inoperable. CC pump to OPERABLE
status.
AND
OR
One required CC flow
path inoperable. 8D.2 Restore the required 24 hours
CC flow path to
OPERABLE status.
€E. Required Action 6E.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.
€E.2 Be in MODE 5. 36 hours
OR
Two required CC pumps
inoperable

W

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

FREQUENCY

R 3.7.7.1

B

Verify each CC pump starts automatically on
an actual or simulated actuation signal.

18 months

ZION Units 1 & 2

3.7-17

Amendment Nos. (Sup. 8)



CC System
B 3.7.7

B 3.7 PLANT SYSTEMS

3.7.7 Component Cooling (CC) System

BASES

BACKGROUND

The CC System is a shared system which provides a heat sink
for the removal of process and operating heat from safety
related components during a Design Basis Accident (DBA) or
transient. During normal operation, the CC System also
provides this function for various nonessential components,
as well as the spent fuel storage pool. The CC System serves
as a barrier to the release of radioactive byproducts
between potentially radicactive systems and the Service
Water System, and thus to the environment.

The CC System consists of five CC pumps, three CC heat
exchangers, amrd-two surge tanks, and associated valves and
piping which support the two units. The CC System contains
redundant safety-related flow paths. A flow path consists
of the piping and valves necessary to provide cooling water
to the RHR heat exchanger, an SI pump, a centrifugal
charging pump, and an RHR pump. To consider a flowpath
OPERABLE it must be either aligned or capable of being
aligned to its required safety-related loads, and be
supported by a CC heat exchanger and a surge tank. FEach
pump is supplied from a separate emergency diesel generator.
The five pumps supply flow to the three heat exchangers via
a common header, however each pump or heat exchanger can be
isolated from the others without affecting the remaining
flow paths. The surge tanks in the system provide assurance
that adequate net positive suction head is available.

seguencer—by—the 4 a55-—of Power-Biesel Geperator Start
Hactrumentation —+L0-3-3-5— Three pumps—are normatly

(continued)
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B 3.7.7

LRCED83-0A —3pd-L1£004-08 1)

To support the capability to cool down to MODES S or 6
(either normal or post-accident), a single flow path capable
of cooling an RHR heat exchanger is required. When a unit
is in MODES § or €, the number of rejuired flow paths is
dependent on the number of required RHR loops (needed to
maintain MODES § or 6) per Specification 3.4.7, 3.9.4, or
3.9.5, but is always at Teast one. When a unit is defueled,
there is no requirement for the RHR flow path. The flow
demand associated with each Safety Related flow path can be
met by one CC pump per flow path. Therefore, a minimum of
one flow path (and consequently one CC pump) is required for
each unit in MODES 1, 2, 3, 4, 5 or 6.

The CC System also provides cooling to the following loads
which are not required for accident mitigation purposes, but
may be required for plant operation:

Reactor coolant pump motors and thermal barriers,
Letdown heat exchanger,

Excess letdown heat exchanger,

Seal water heat exchanger,

Spent fuel pool heat exchanger,

RCS sample heat exchangers,

Reactor vessel support cooling,

Waste gas compressors, and

Failed fuel monitor cooling.

- A0 0o
- . - - - - £l - -

The flow demand associated with these loads can be met by
one CC pump and is the equivalent demand of one RHR flow
path described above.

Therefore, a total of three CC pumps are required whenever
one unit is in MODES 1, 2, 3 or 4, and the other unit is in
MODES 1, 2, 3, 4, 5 or 6. A total of two CC pumps are
required whenever one unit is in MODES 1, 2, 3 or 4, and the
other unit is defueled.

Each CC heat exchanger is sized to handle the equivalent of
tw, flow paths (or the equivalent of two CC pumps).

fherefore, a total of two CC heat exchangers are required

whenever one unit is in MODES 1, 2, 3 or 4, and the other
unit is in MODES I, 2, 3, 4, Sor 6. A total of one CC heat

(continued)
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exchanger is required whenever one unit is in MODES 1, 2, 3
or 4, and the other unit is defueled.

The flow path, pump and heat exchanger redundancy
requirements are independent of eozh other. An additional
CC pump is required to meet sing’« failure criteria, and an
additional CC heat exchanger is required to meet passive
single failure protection criteria. Redundancy requirements
for RHR flow paths are unit specific, and do not impact CC
pump or CC heat exchanger requirements. Additional CC pumps
or heat exchangers are required because of potential
failures of these components.

Each pump automatically starts upon receipt of a safety
injection signal (from its associated unit) or from the safe
shutdown sequencer by the Loss of Power Diesel Generator
Start Instrumentation, LCO 3.3.5. Three pumps are normally
associated with Unit 1 (0CC005-0C, 0CC006-0D, and 0CC007-OF)
and two pumps are normally associated with Unit 2
(0CC003-0A, and 0CC004-08)).

Additional information on the design and operation of the
system, along with a 11st of the components served, is
presented in the UFSAR, Section 9.2.2 (Ref. 1).

The principal safety related function of the CC System is
the removal of decay heat from the reactor via the Residual
Heat Removal (RHR) System. This may be during a normal or
post accident cooldown and shutdown.

APPLICABLE
SAFEFY-ANALYSES

The design basis of the CC System is £6r whet b trarn fwhich
} to

remove the post LOCA heat load from the containment
recirculation sump of the affected unit during the
recirculation phase, and simultaneously, remove the normal
shutdown heat load from the unaffected unit.

temperature—to--95Fduring—Rormatl—eporation— However

‘ .
during-plant eeeld?wn, the-—bE—supply-—temperature H—aHowed
te-;ne*easelto 4?0 2"9' 9?9“5 eh;ee h°?'§ te exped;;e ?Iaut
placed—h Soeyiee

(continued)
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APPLICABLE
SAFETY ANALYSIS
(continued)

The design prevents the containment recirculation sump fluid
from increasing in temperature during the recirculation
phase following a LOCA, and provides a gradual reduction in
the temperature of this fluid as it is supplied to the
Reactor Coolant System (RCS) by the Emergency Core Cooling
System (ECCS) pumps.

An OPERABLE CC System provides the required redundancy to
ensure that the CC System safety functions can be
accomplished assuming either; 1) loss of the onsite electric
power system (diesel generators) assuming offsite power is
available, or 2) loss of the offsite electric power system
assuming onsite power (diesel generators) is available,
coincident with a single failure (a passive failure is only
assumed during the recirculation phase). Passive failures
resulting in a breech of the CC System fluid boundary are
assumed to result in a maximum leakage of 50 gallons per
minute. Further, redundant components and means of
isolation are provided so that the CC System may be
separated to serve each unit independently during normal
cooldown and following a LOCA.

The CC System also functions to cool the unit from RHR entry
conditions to MODE 5 during normal and post accident
operations. The time required for this cooldown is a
function of the CC components and RHR subsystems operating.
One CC pump and heat exchanger are sufficient to remove
decay heat during subsequent operations in MODES 5 and 6.
This assumes a maximum service water temperature of 80°F
occurring simultaneously with the maximum heat loads on the
system.

The CC System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

Hhtheovept-of a-DBA —oRe L0 -pump—heat oxchanger and £ low
3 3 i 3 N
path dre-—required te provide—the s Sty heat—removal
e‘?‘b'!"’ °5§9med " ;he safety—analysis—for—the §5ftems e
whi€h |f|§uppl»e§ 599':"9 "“‘f' ?" the alleeﬁe? “"L; |°“
: Y » »
BRERABLE . —assuming the worst case-sipgle falgre.

Hre LSy stom 45 —porma by aperd ted—as—a-Sharod- System that

(continued)
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The CC system is normally operated as a shared system that
provides cooling to equipment on both units. Therefore, the
Modes of both units must be considered for determining the
requirements for an OPERABLE CC System.

System operation with the common heat exchanger flow path
shared between the two units is acceptable for the CC
System. Furthermore, a heat exchanger does not need to be
n—servicevalved in to be considered OPERABLE; manual
isolation does not affect OPERABILITY since the component is
capable of being aligned and is not required until the
recirculation phase of a LOCA. In addition, a surge tank
does not need to be valved in to be considered OPERABLE.

For both units in MODES 1, 2, 3, or 4, the CC System is
required to he OPERABLE with:

a. Four CC pumps,

b. Three CC heat exchangers,

c. Two redundant flow paths to capable of cooling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump for each unit in MODES 1, 2, 3,
or 4,

d. Two surge tanks, and

(continued)
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e. Associated piping and valves.

For a single unit in MODES 1, 2, 3, or 4, with the second
unit in MODES 5, or 6, the CC System is required to be
OPERABLE with:

a. Four CC pumps,

b. Three CC heat exchangers,

¢. Two redundant flow paths to capable of cooling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump for each unit in MODES 1, 2, 3,
or 4 (NOTE: For the unit that is in MODES 5 or 6, the
number of required flow paths is dependent on the
number of required RHR loops per specifications 3.4.7,
3.9.4 or 3.9.5.),

d. Two surge tanks, and

e. Associated piping and valves.

(continued)
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& —which—cah-be-shared);
b theeeLLpumps

A ratod—insd tati I trol t ped—t
performthe safety—related function

For a single unit in MODE 1, 2, 3, or 4, with the second
unit in a defueled condition, the CC System is required to
be OPERABLE with:

b. Two CC heat exchangers,

€.  Two redundant flow paths capable of c.oling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump,

d. Two surge tanks, and
e. Associated piping and valves.

a——Jwo—Le—Flowpaths—eachconsisting—ofiaheat—
: e ¢ an g

Bt we L pamps
—_ . L insd g I e ol

performihesafety related fupetion
The OPERABILITY of each CC pump includes the capability to
automatically start upon actuation of the Loss of Power
Diesel Generator Start Instrumentation. The OPERABILITY of
each CC pump in MODES 1, 2, 3, or 4 also includes the
capability to start automatically when required to support
the safety injection function. This requires that the
gggézglgenerator associated with each OPERABLE CC pump is

APPLICABILITY

In MODES 1, 2, 3, and 4, the CC Syztem is a normally
operating system, which must be manually aligned to perform
its post accident safety functions, primarily RCS heat
removal, which is achieved by cooling the RHR heat
exchanger.

(continued)
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B 3.7.7
BASES
+a-With both units in MODE 5 or 6, the OPEKABILITY
requirements of the CC System are determined by the systems
it supports, specifically, the CC System flow path to the
RHR heat exchanger.
ACTIONS The ACTIONS are modified by a Note indicating that the

applicable Conditions and Required Actions of LCO 3.4.6,
"RCS Loops —~MODE 4," must be entered if an inoperable CC
component(s) renders an RHR loop inoperable (incapable of
removing decay heat). This is an exception to LCO 3.0.6,
which directs the Required Actions of LCO 3.4.6 to be taken
in addition to the Required Actions of this LCO.

A.l

If one CC heat exchanger is inoperable with both units in
MODES 1, 2, 3, or 4, action must be taken to restore the
inoperable CC heat exchanger to OPERABLE status. Seven days
are provided to restore the inoperable CC heat exchanger.

At the end of seven days, both units must be shutdown. In
Tieu of shutting down both units, however, one unit may be
place into at least MODE 5 during the seven day period,
which allows Condition A to be exited. However, Condition B
is still in effect.

One CC heat exchanger is able to support both redundant flow
paths capable of cooling an RHR heat exchanger, an SI pump,
a centrifugal charging pump, and an RHR pump. Therefore one
inoperable CC heat exchanger removes only the single passive
failure protection redundancy. The remaining CC heat
exchanger(s) have the capability of supporting all CC flow
paths. The completion time is reasonable, based on the
redundant capabilities afforded by OPERABLE CC pumps and
flow paths during this time period.

B.1

If one CC heat exchanger is inoperable with only one unit in
MODES 1, 2, 3, or 4, then action must be taken to restore
the required CC heat exchanger within 30 days. With both
units in MODES 1, 2, 3, or 4, both Condition A and Condition
B are entered, and Condition A is the controlling clock
until one unit is shutdown. When at least one unit is in
MODES 5 or 6, Condition B becomes the only applicable

(continued)
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Condition. If one unit is cafueled, the number of required
CC heat exchangers is two, so the Condition will no longer
be applicable with only one heat exchanger inoperable.

One CC heat exchanger is able to support both redundant flow
paths capable of cooling an RHR heat exchanger, an SI pump,
a centrifugal charging pump, and an RHR pump. Therefore one
inoperable CC heat exchanger removes only the single passive
failure protection redundancy. The remaining CC heat
exchanger(s) have the capability of supgorting all CC floa
paths. The completion time is reasonable, based on the
redundant capabilities afforded by OPERABLE CC pumps and
flow paths during this time period.

AC.1 and AC.2

If one required CC pump, or flow path capable of cooling an
RHR heat exchanger, an SI pump, a centrifugal charging pump,
and an RHR pump, is inoperable, action must be taken to
restore the required pump or flow paths to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE CC
pump erand flow path +sare adequate to provide the required
cooling. The 7 day Completion Time is reasonable, based on
the redundant capabilities afforded by the OPERABLE pumps
and flow path, and the low probability of a DBA occurring
during this period.

(continued)
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ACTIONS
(continued)

80.1 and 80.2

If one CC pump and one CC flow path capable of cooling an
RHR heat exchanger, an SI puu?, a centrifugal charging pump,
and an RHR pump, are inoperable, action must be taken to
restore the CC pump or the CC flow path to OPERABLE status
within 24 hours. ; H +H

remov-al—funretian——The 24—hour—Lompletion—Time—is
reasonable—ba ad-on-theredundant—capabilitres—afforded-by

ae+od-In this condition. it is
acceptable to continue operation for 24 hours without a
redundant CC pump and a redundant flow path. This is
because in this condition thc'rqnninin?wn?ERABtE.C£ pumps
and flow path are adequate to provide the required cooling,
and there is a low probability of a DBA occurring during
this period.

and GE.

[f the CC component(s) cannot be restored to OPERABLE status
within the associated Completion Time, or if two required CC
pumps are inoperable, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the
unit must be placed in at least MODE 3 within 6 hours and in
MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVETLLANCE
REQUIREMENTS

ZION Units 1 & 2

sR_3.7.7.1

This SR verifies proper automatic operation of the CC pumps
on an actual or simulated actuation signal (i.e., safety

injection, and safe shutdown sequencer by the Loss of Power
Diesel Generator Start Instrumentation, LCO 3.3.5). The CC
System is a normally operating system that is not typically
actuated as part of routine testing during normal operation.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month
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CC System

3.7.7
3.7 PLANT SYSTEMS
3.7.7 Component Cooling (CC) System
Lco 3.7.7 The CC System shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
------------------------------------- NOTE--mccmmmee e
Enter applicabie Conditions and Required Actions of LCO 3.4.6, "RCS
Loops ~MODE 4," for residual heat removal loops made inoperable by CC.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required CC heat A.l Restore required CC 7 days
exchanger inoperable heat exchanger to
with both units in OPERABLE status.
MODES 1, 2, 3, or 4.
B. One required CC heat B.1 Restore required CC 30 days
exchanger inoperable heat exchanger to
with one unit in MODES OPERABLE status
. 8.8, ok
C. One required CC pump C.1 Restore required CC 7 days
inoperable. pump to OPERABLE
status.
CR OR
One reqired flow path | €.2 Restore required CC 7 days
inoperable, flow path to OPERABLE
status,
(continued)
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3.7.7
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

D. One required CC pump D.1 Restore the required 24 hours

inoperable. CC pump to OPERABLE

status.
AND
OR
One required CC flow
path inoperable. D.2 Restore the required 24 hours

CC flow path to
OPERABLE status.

E. Required Action and £.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
OR E.2 Be in MODE 5. 36 hours

Two required CC pumps
inoperable

“

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.7.7.1 Verify each CC pump starts automatically on | 18 months
an actual or simulated actuation signal.

ZION Units 1 & 2 3.7-17 Amendment Nos. (Sup. 8)
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B 3.7 PLANT SYSTEMS

3.7.7 Component Cooling (CC) System

BASES

BACKGROUND

The CC System is a shared system which provides a heat sink
for the removal of process and operating heat from safety
related components during a Design Basis Accident (DBA) or
transient. During normal operation, the CC System also
provides this function for various nonessential components,
as well as the spent fuel storage pool. The CC System serves
as a barrier to the release of radioactive byproducts
between potentially radioactive systems and the Service
Water System, and thus to the environment.

The CC System consists of five CC pumps, three CC heat
exchangers, two surge tanks, and associated valves and
piping which support the two units. The CC System contains
redundant safety-related flow paths. A flow path consists
of the piping and valves necessary to provide cooling water
to the RHR heat exchanger, an SI pump, a centrifugal
charging pump, and an RHR pump. To consider a flowpath
OPERABLE it must be either aligned or capable of being
aligned to its required safety-related loads, and be
supported by a CC heat exchanger and a surge tank. Each
pump is supplied from a separate emergency diesel generator.
The five pumps supply flow to the three heat exchangers via
a common header, however each pump or heat exchanger can be
isolated from the others without affecting the remaining
flow paths. The surge tanks in the system provide assurance
that adequate net positive suction head is available.

To support the capability to cool down to MODES 5 or 6
(either normal or post-accident), a single flow path capable
of cooling an RHR heat exchanger is required. When a unit
is in MODES 5 or 6, the number of required flow paths is
dependent on the number of required RHR loops (needed to
maintain MODES 5 or 6) per Specification 3.4.7, 3.9.4, or
3.9.5, but is always at least one. When a unit is defueled,
there is no requirement for the RHR flow path. The flow
demand associated with each Safety Related flow path can be
met by one CC pump per flow path. Therefore, a minimum of
one flow path (and consequently one CC pump) is required for
each unit in MODES 1, 2, 3, 4, 5 or 6.

(continued)
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BACKGROUND
(continued)

The CC System also provides cooling to the following loads
which are not required for accident mitigation purposes, but
may be required for plant operation:

Reactor coolant pump motors and thermal barriers,
Letdown heat exchanger,

Excess letdown heat exchanger,

Seal water heat exchanger,

Spent fuel pool heat exchanger,

RCS sample heat exchangers,

Reactor vessel support cooling,

Waste gas compressors, and

Failed fuel monitor cooling.

- - . .

.

.

=T H® 0 TN
- . -

The flow demand associated with these loads can be met by
one CC pump and is the equivalent demand of one PHR flow
path described above.

Therefore, a total of three CC pumps are required whenever
one unit is in MODES 1, 2, 3 or 4, and the other unit is in
MODES 1, 2, 3, 4, 5 or 6. A total of two CC pumps are
required whenever one unit is in MODES 1, 2, 3 or 4, and the
other unit is defueled.

Each CC heat exchanger is sized to handle the equivalent of
two flow paths (or the equivalent of two CC pumps).

Therefore, a total of two CC heat exchangers are required
whenever one unit is in MODES 1, 2, 3 or 4, and the other
unit is in MODES 1, 2, 3, 4, S or 6. A total of one CC heat
exchanger is required whenever one unit is in MODES 1, 2, 3
or 4, and the other unit is defueled.

The flow path, pump and heat exchanger redundancy
requirements are independent of each other. An additional
CC pump is required to meet single failure criteria, and an
additional CC heat exchanger is required to meet passive
single failure protection criteria. Redundancy requirements
for RHR flow paths are unit specific, and do not impact CC
pump or CC heat exchanger requirements. Additional CC pumps
or heat exchangers are required because of potential
failures of these components.

(continued)
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BACKGROUND
(continued)

Each pump automatically starts upon receipt of a safety
injection signal (from its associated unit) or from the safe
shutdown sequencer by the Loss of Power Diesel Generator
Start Instrumentation, LCO 3.3.5. Three pumps are normally
associated with Unit 1 (0CC005-0C, 0CCO06-0D, and 0CCO07-OF)
and two pumps are normally associated with Unit 2
(0CC003-0A, and 0CC004-08)).

Additional information on the design and operation of the
system, along with a list of the components served, is
presented in the UFSAR, Section 9.2.2 (Ref. 1).

The principal safety related function of the CC System is
the removal of decay heat from the reactor via the Residual
Heat Removal (RHR) System. This may be during a normal or
post accident cooldown and shutdown.

APPLICABLE
SAFETY ANALYSIS

The design basis of the CC System is to remove the post LOCA
heat load from the containment recirculation sump of the
affected unit during the recirculation phase, and
simultaneously, remove the normal shutdown heat load from
the unaffected unit.

The design prevents the containment recirculation sump fluid
from increasing in temperature during the recirculation
phase following a LOCA, and provides a gradual reduction in
the temperature of this fluid as it is supplied to the
Reactor Coolant System (RCS) by the Emergency Core Cooling
System (ECCS) pumps.

An OPERABLE CC System provides the required redundancy to
ensure that the CC System safety functions can be
accomplished assuming either; 1) loss of the onsite electric
power system (diesel generators) assuming offsite power is
available, or 2) loss of the offsite electric power system
assuming onsite power (diesel generators) is available,
coincident with a singie failure (a passive failure is only
assumed during the recirculation phase). Passive failures
resulting in a breech of the CC System fluid boundary are
assumed to result in a maximum leakage of 50 gallons per
minute, Further, redundant components and means of
isolation are provided so that the CC System may be
separated to serve each unit independently during normal
cooldown and follewing a LOCA.

(continued)
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LCo
(continued)

For a single unit in MODES 1, 2, 3, or 4, with the second
unit in MODES 5, or 6, the CC System is required to be
OPERABLE with:

a. Four CC pumps,
b. Three CC heat exchangers,

¢. Two redundant flow paths to capable of cocling an RHR
heat exchanger, an SI pump, a centrifugal cnarging
pump, and an RHR pump for each unit in MCDES 1, 2, 3,
or 4 (NOTE: For the unit that is in MODES 5 or 6, the
number of required flow paths is dependent on the
number of required RHR loops per specifications 3.4.7,
3.9.4 or 3.9.5.),

d. Two surge tanks, and
e. Associated piping and valves.

For a single unit in MODE 1, 2, 3, or 4, with the second
unit in a defueled condition, the CC System is required to
be OPERABLE with:

a. Three CC pumps,
b. Two CC heat exchangers,

¢. Two redundant flow paths capable of cooling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump,

d. Two surge tanks, and
e. Associated piping and valves.

The OPERABILITY of each CC pump includes the capability to
automatically start upon actuation of the Loss of Power
Diesel Generator Start Instrumentation. The OPERABILITY of
each CC pump in MODES 1, 2, 3, or 4 also includes the
capability to start automatically when required to support
the safety injection function. This requires that the
d;g;:; generator associated with each OPERABLE CC pump is
0 4

ZION Units 1 & 2
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APPLICABLE
SAFETY ANALYSIS
(continued)

The CC System also functions to cool the unit from RHR entry
conditions to MODE 5 during normal and post accident
operations. The time required for this cooldown is a
function of the CC components and RHR subsystems operating.
One CC pump and heat exchanger are sufficient to remove
decay heat during subsequent operations in MODES 5 and 6.
This assumes a maximum service water temperature of 80°F

occurring simultaneously with the maximum heat loads on the
system.

The CC System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

The CC system is normally operated as a shared system that
provides cooling to equipment on both units. Therefore, the
Modes of both units must be considered for determining the
requirements for an OPERABLE CC System.

System operation with the common heat exchanger flow path
shared between the two units is acceptable for the CC
System. Furthermore, a heat exchanger does not need to be
valved in to be considered OPERABLE; manual isolation does
not affect OPERABILITY since the component is capable of
being aligned and is not required until the recirculation
phase of a LOCA. In addition, a surge tank does not need to
be valved in to be considered OPERABLE.

For both units in MODES 1, 2, 3, or 4, the CC System is
required to be OPERABLE with:

a. Four CC pumps,

b. Three CC heat exchangers,

c. Two redundant flow paths to capable of cooling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump for each unit in MODES 1, 2, 3,
or 4,

d. Two surge tanks, and

e. Associated piping and valves.

(continued)
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BASES (continued)

CC System
B 3.7.7

APPLICABILITY

In MODES 1, 2, 3, and 4, the CC System is a normally
operating system, which must be manually aligned to perform
its post accident safety functions, primarily RCS heat
removal, which is achieved by cooling the RHR heat
exchanger.

With both units in MODE 5 or 6, the OPERABILITY requirements
of the CC System are determined by the systems it supports,
specifically, the CC System flow path to the RHR heat
exchanger.

ACTIONS

The ACTIONS are modified by a Note indicating that the
applicable Conditions and Required Actions of LCO 3.4.6,
“RCS Loops ~MODE 4," must be entered if an inoperable CC
component(s) renders an RHR loop inoperable (incapable of
removing decay heat). This is an exception to LCO 3.0.6,
which directs the Required Actions of LCO 3.4.6 to be taken
in addition to the Required Actions of this LCO.

Al

If one CC heat exchanger is inoperable with both units in
MODES 1, 2, 3, or 4, action must be taken to restore the
inoperable CC heat exchanger to OPERABLE status. Seven days
are provided to restore the inoperable CC heat exchanger.

At the end of seven days, both units must be shutdown. In
Tieu of shutting down both units, however, one unit may be
place into at least MODE 5 during the seven day period,
which allows Condition A to be exited. However, Condition B
is still in effect.

One CC heat exchanger is able to support both redundant flow
paths capable of cooling an RHR heat exchanger, an SI pump,
a centrifugal charging pump, and an RHR pump. Therefore one
inoperable CC heat exchanger removes only the single passive
failure protection redundancy. The remaining CC heat
exchanger(s) have the capability of supporting all CC flow
paths. The completion time is reasonable, based on the
redundant capabilities afforded by OPERABLE CC pumps and
flow paths during this time period.

(continued)

ZION Units 1 & 2
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BASES (continued)

CC System
B 3.i.7

ACTIONS
(contirued)

[f one CC heat exchanger is inoperable with only one unit in
MODES 1, 2, 3, or 4, then action must be taken to restore
the required CC heat exchanger within 30 days. With both
units in MODES 1, 2, 3, or 4, both Condition A and Condition
B are entered, and Condition A is the controlling clock
until one unit is shutdown. When at least one unit is in
MODES 5 or 6, Condition B becomes the only applicable
Condition. If one unit is defueled, the number of reguired
CC heat exchangers is two, so the Condition will no longer
be applicable with only one heat exchanger inoperable.

One CC heat exchanger is able to support both redundant flow
paths capable of cooling an RHR heat exchanger, an SI pump,
a centrifugal charging pump, and an RHR pump. Therefore one
inoperable CC heat exchanger removes only the single passive
failure protection redundancy. The remaining CC heat
exchanger(s) have the capability of supporting all CC flow
paths. The completion time is reasonable, based on the
redundant capabilities afforded by OPERABLE CC pumps :ind
flow paths during this time period.

and

[f one required CC pump, or flow path capable of cooling an
RHR heat exchanger, an SI pump, a centrifugal charging pump,
and an RHR pump, is inoperable, action must be taken to
restore the required pump or flow paths to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE CC
pump and flow path are adequate to provide the required
cooling. The 7 day Completion Time is reasonable, based on
the redundant capabilities afforded by the OPERABLE pumps
and flow path, and the low probability of a DBA occurring
during this period.

(continued)
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CC System
8 3.7.7

BASES (continued)

ACTIONS .1 _and
(continued)

If one CC pump and one CC flow path capable of cooling an
RHR heat exchanger, an SI pump, a centrifugal charging pump,
and an RHR pump, are inoperable, action must be taken to
restore the CC pump or the CC flow path to OPERABLE status
within 24 hours. In this conditfon, it is acceptable to
continue operation for 24 hours without a redundant CC pump
and a redundant flow path. This is because in this
condition the - 1ining OPERABLE CC pumps and flow path are
adequate to p  le the required cooling, and there is a Tow
probability of . UBA nccurring during this period.

E.l and E.2

[t the CC component(s) cannot be restored to OPERABLE status
within the associated Completion Time, or if two required CC
pumps are inoperable, the unit must be placed in a MODE in
which the LCO does not arply. To achieve this status, the
unit must be placed in at least MODE 3 within 6 hours and in
MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE SR 3.7.7.1

REQUIREMENTS
This SR verifies proper automatic operation of the CC pumps
on an actual or simulated actuation signal (i.e., safety
injection, and safe shutdown sequencer by the Loss of Power
Diesel Generator Start Instrumentation, LCO 3.3.5). The CC
System is a normally operating system that is not typically
actuated as part of routine testing during normal operation.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month
Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

REFERENCES 1. UFSAR, Section 9.2.2.
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3¢ /2.27/50

SURVEILLANCE REQUIREMENT

accumulator may be inoperable for
hour.

./ If these conditions cannot be met
the reactor shall be brought to the
hot shutdown condition within four
hours. After a maximum of 48 hours
in the hot shutdown condition, if
the system is not operable the
reactor shall be brought to the

» cold shutdown condition within 12
\_hours.
=7 -

6. Component cooling system

—
The following number of component )-6% )
cooling water pumps and heatr"__{~é' —
. exchangers shall be operable as
(/:ff;f'lz_“x (Indicated to bring the reactors

- ,,) ‘from hot shutdown to hot standh{;}

lco 3.1.7 A.

:37- 'Z)’ 1.
Gri)—

one unit from hot shutdown to
hot standby:

3 pumps and 2 heat exchangers

hot standby:

4 pumps and 3 heat exchangers

One unit operating and one
unit from hot shutdown to hot

standby: //

4 pumps and 3 heat exchangers

Lﬁ '-"T- E:S)

175

3./'6ﬁ
'One unit in cold shufda;g and ‘

indicators and annunciators every
refueling outage.

« & W ‘The accumulator isolation valves
(IMOV-SIBB08BA, B, C and D)
. shall be stroked manually from the
3.5-20 control room to check the position
5

4.8 5. A
&
G s s,

b}
e 1 '
6'

Not Applicable. _
8. Not Applicable.

Component cooling system

A. Surveillance and testi of the
component cooling pumps systems
shall be performed as follows:

Each component cooling pump shall
be tested pursuant to
Specification 4.0.5.

e T T et
a “EIIIIEIE’_((’ /LL{ SR 3.2.7. | wf 4);::;\\
Tﬁo'dnits f;on hot sﬁut&&wn to \ ‘///_,///

——— e

Amendment Nos. 136 and 125



LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENT

La)

&

D.

Fn B£.1,812

(B. Except as specified in Sections 3.8.6C
, and 3.8.6D the following numbers of
|\ components cooling water pumps and heat

exchangers shall be operable when the
reactors are in hot standby or operating:

1. One unit:

3 pumps and 2 heat exchangers

2. Two units:

_ 4 pumps and 3 heat exchangers /

From and after the date that two of the
component cooling water pumps are found
or made inoperable/during 2 unit
operation, reactor operation on one unitj
may proceed indefinitel eacto
operation is Timited to 7 days
other unit pro'i . those 7
days, the remaining three pumps and the
three heat exchangers are operable.

From and after the date that two of the
component cooling water pumps and one of
the heat exchangers are found or made
it operation;
reactor operation on one unit

oceed indefinitely,~Reactor operation
is limited to 24 hours on the BtREVUN
ijﬁ%vrded that, durifng TRose 24 hours,

the remaining thre> pumps and the
remaining 2 heat exchangers are operable.

t, 7-6 %

o=

k}". bnﬂ; -('OMI) ﬂ\

) ' 0 /)‘—
k422

D.

176

4.8.6 B.

Not Applicable.

Not Applicable.

Not Applicable.

Amendment Nos.

144 and 133



LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENT

.
-

_E. If these conditions cannot be met,yor if}
two of the heat exchangers are found or
ngg@g.in“ erable, |the reactor{s) shall be
rought to the hot shutdown condition
29-79) within 8 hours. After a maximum of 48
'~3']1N.Z:1/ hours in this condition, if the minimum
requirements cannot be met the :
B i reactor(s) shall be brought to the cold//
RA C.l/c.z shutdown condition in a period :
. Sy consistant with the heat removal
' 3-7-"3;21)”' capability of the remaining heat "]
BT exchangers.

'
>

‘-'3‘"'}—» ZTD«I Ak 307 Acuont A)om\/,

4.8.6

E.

Not Applicable.
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DISCUSSION OF CHANGES
SECTION 3.7: PLANT SYSTEMS
(continued)

DISCUSSION

NSHC NO.
M 65.
L-1. 66.
A 67.
" 68.

In MODES 2 and 3 when inoperable MSIVs are closed and de-activated
to comply with Action requirements, an additional action has been
provided. This action requires verification that the inoperable
MSIVs remain closed and de-activated on a periodic basis. This
change provides assurance that the action requirement requiring the
iroperable MSIVs to be closed is maintained. The change represents
an additional restriction on plant operation.

The time specified to transition to MODE 5 with inoperable MSIV(s)
has been extended from 30 hours to 36 hours. This extension is
consistent with the allowable time specified in LCO 3.0.3 to conduct
a cooldown to HOT SHUTDOWN. This change is consistent with
NUREG-1431.

The application of the “Specification 3.0.4 not applicable”
statement is retained through application of the proposed
Specification 3.0.4 since proposed Condition C allows unlimited
continued operation.

Two additional Conditions, Required Actions, and Completion Times
have been added to the ITS. Because of the requirement to have four
CC pumps and three CC heat exchangers OPERABLE with one unit in
MODES 1, 2, 3 or 4, and the other unit in MODES 1, 2, 3, 4, 5, ar 6,
two additional Conditions with associated Required Acticns and
Completion Times have been added. These Conditions address one
inoperable CC heat exchanger with both units in MODES 1, 2, 3 or 4,
and one unit in MODES 1, 2, 3 or 4 and the second unit in MODES 5 or
6. Depending on the MODES of the units, these Conditions are
provided to cover the situation hwere there are no CC pumps or flow
paths inoperable, but a CC heat exchanger is inoperable. As such,
this is an additional restriction on plant operation.

ZION Units 1 & 2 3.7-15 11/24/96
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3.7 PLANT SYSTEMS

3.7.7 Component Cooling @L(ccj)/ System

&
CCH System
3.7.7

(Trhe) (Sycie
: qs
. W o 177 o %mn be OPERABLE.
is'x‘r(:‘y
O A
o APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
’ ——
A one T ol A1 [ Rovtors coparid Wios
] inoperable. % Enter applicable g:é;:;ﬁz
ry Conditions and e
- : Required Actions of
One. (eguired CCpamp LCO 3.4.6, *RCS
inop e1albls. Loops —MODE 4,* for
( residual heat removal
AND loops made inoperable
oK M hoors
yoA> 72 Mours
~ OPERABLE status.
Lo
. Required Action and | f.1  Be in MODE 3. 6 hours
£~ associated Completion | &
Tiumii'-%@v/
i’ not met.
o . S F.2 Be in MODE 5. 36 hours
w " "
T oo haba -
I -
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INSERT 3.7-17

CONDITION REQUIRED ACTION COMPLETION TIME
A. One required CC heat | A.l Restore required CC 7 days
exchanger inoperable heat exchanger to
with both units in OPERABLE status.
MODES 1, 2, 3, or 4.
B. One required CC heat | B.1 Restore required CC 30 days

exchanger inoperable
with one unit in
MODES 1, 2, 3, or 4.

heat exchanger to
OPERABLE status

Zion Units 1 & 2
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CQU System

8 1.7.7
8 3.7 PLANT SYSTEMS (Gt Chongil )
~ o g /
8 3.7.7 Component Coolinqﬁ???éficqﬂ} System (‘ cew » CC ,//
./\_/'\———’/_

- s

’

— 2 SAdrdd Sulwmdan Laita S

BACKGROUND The CCW System'provides a heat sink for the removal of
process and operating heat from safety related components
during a Design Basis Accident (DBA) or transient. Ouring
normal operation, the CCW System also provides this function
for various nonessential components, as well as the spent
fuel storage pool. The CCW System serves as a barrier to the
release of radioactive byproducts between potentially
radioactive systems and the Service Water System, and thus

to the environment.

¢ ) _ " ‘A typiCli CCW System is arranged as two independent, fJTT“\
. e f;mﬁ-.,X—T 'capacity cooling loops, and has isolatable nonsafety related.
copgonents. Each safety related train includes a full
pacity pump, surge tank, heat exchanger, piping, valves,
and instrumentation. Each safety related train is powered
from a separate bus. An open surge tank in the system
provides pump trip protective functions to ensure that
sufficient net positive suction head is available. The pump |
in each train is automatically started on receipt of a i
safety injection signal, and all nonessential components are

isolated.

PR

Additional information on the design and operation of the
system, along with a list of the components served, is
A2 presented in thelUFSAR, Section f9.2.2) (Ref. 1). The
: principal safety’related function of‘the CCW System function
S is the removal of decay heat from the reactor via the
Residual Heat Removal (RHR) System. This may be during 4
normal or post accident cooldown and shutdown.

APPLICABLE The design basis of the CCW System is for one CCW train id\
SAFETY ANALYSES | remov e post loss of coolant acc heat load |

. from the containment sump during the recirculation phase, |

- | with a maximum CCW temperature of [120]°F (Ref. 2). The
¢ //?;;g Emergency Core Cooling Systew (ECCS) LOCA and cantainment |
s B, OPERABILLPY LOCA each wode}  the maximum and minimum \
' B3 perforgance of the COW System, respectivel The normal |
temparature of the CCH/{zs[BO]‘F, and, dyring unit cooldown

to MODE 5 (T, < £200Y°F), a maximum temperature of 95°F is
=

(continued)
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The CC System is a shared system which provides a heat sink for
the removal of process and operating heat from safety related
components during a Design Basis Accident (DBA) or transient.
During normal operation, the CC System also provides this function
for various nonessential components, as well as the spent fuel
storage pool. The CC System serves as a barrier to the release of
radioactive byproducts between potentially radioactive systems anrd
the Service Water System, and thus to the environment.

The CC System consists of five CC pumps, three CC heat exchangers,
two surge tanks, and associated valves and piping which support
the two units. The CC System contains redundant safety-related
flow paths. A flow path consists of the piping and valves
necessary to provide cooling water to the RHR heat exchanger, an
SI pump, a centrifugal charging pump, and an RHR pump. To
consider a flowpath OPERABLE it must be either aligned or capable
of being aligned to its required safety-related loads, and be
supported by a CC heat exchanger and a surge tank. Each pump is
supplied from a separate emergency diesel generator. The five
pumps supply flow to the three heat exchangers via a common
header, however each pump or heat exchanger can be isolated from
the others without affecting the remaining flow paths. The surge
tanks in the system provide assurance that adequate nat positive
suction head is available.

To support the capability to cool down to MODES 5 or 6 (either
normal or post-accident), a single flow path capable of cooling an
RHR heat exchanger is required. When a unit is in MODES 5 or 6,
the number of required flow paths is dependent on the number of
required RHR loops (needed to maintain MODES 5 or 6) per
Specification 3.4.7, 3.9.4, or 3.9.5, but is always at least one.
When a unit is defueled, there is no requirement for the RHR flow
path. The fiow demand associated with each Safety Related flow
path can be met by one CC pump per flow path. Therefore, a
minimum of one flow path (and consequently one CC pump) is
required for each unit in MODES 1, 2, 3, 4, 5 or 6.

The CC System also provides cooling to the following loads which
are not required for accident mitigation purposes, but may be
required for plant operation:

Reactor coolant pump motors and thermal barriers,
Letdown heat exchanger,

Excess letdown heat exchanger,

Seal water heat exchanger,

Spent fuel pool heat exchanger,

RCS sample heat exchangers,

Reactor vessel support cooling,

Waste gas compressors, and

T MO OO0 Ow
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INSERT B36A
(cont inued) Failed fuel monitor cooling.

The flow demand associated with these loads can be met by one CC
pgmp and is the equivalent demand of one RHR flow path described
above.

Therefore, a total of three (C pumps are required whenever one
unit is in MODES 1, 2, 3 or 4, and the other unit is in MODES 1,
2, 3, 4, 5 0r 6. A total of two CC pumps are required whenever
one unit is in MODES 1, 2, 3 or 4, and the other unit is defueled.

Each CC heat exchanger is sized to handle the equivalent of two
flow paths (or the equivalent of two CC pumps).

Therefore, a total of two CC heat exchangers are required whenever
one unit is in MODES 1, 2, 3 or 4, and the other unit is in MODES

1, 2,3, 4, 50r6. Atotal of one CC heat exchanger is required

;hgne¥e; one unit is in MODES I, 2, 3 or 4, and the other unit is

efueled.

The flow path, pump and heat exchanger redundancy requirements are
independent of each other. An additional CC pump is required to
meet single failure criteria, and an additional CC heat exchanger
is required to meet passive single failure protection criteria.
Redundancy requirements for RHR flow paths are unit specific, and
do not impact CC pump or CC heat exchanger reguirements.
Additional CC pumps or heat exchangers are required because of
potential failures of these components.

When in Modes 1, 2, 3, or 4, a redundant flow path capable of
cooling an RHR heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump is required to meet single-failure criteria.
An additional CC pump is required for single-failure criteria for
the CC pumps, and an additional CC heat exchanger is required to
meet passive single failure protection criteria for the CC heat
exchangers.

Each pump automatically starts upon receipt of a safety injection
signal (from its associated unit) or from the safe shutdown
sequencer by the Loss of Power Diesel Generator Start
Instrumentation, LCO 3.3.5. Three pumps are normally associated
with Unit 1 (0CC005-0C, OCCO06-0D, and OCCO07-0E) and two pumps
are normally associated with Unit 2 {0CC003-0A, and 0CC004-08)).

Zion Units 1 & 2 INSERT for B 3.7-37




INSERT B368B

to remove the post LOCA heat load from the containment
recirculation sump of the affected unit during the recirculation
phase, and simultaneously, remove the normal shutdown heat load
from the unaffected unit.

Zion Units 1 & 2 INSERT for B 3.7-38
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BASES

COW System
8 3.7.7

gattt "
(7 The ,J-/ssjv_'j ~ recw e (afuan
APPLICABLE fos&unc&r)\tgiifbrevents the containment¥sump fluid from

SAFETY ANALYSES
(continued)

increasing in temperature during the recirculation phase
following a LOCA, and provides a gradual reduction in the
temperature of this fluid as it is supplied to the Reactor
Coolant System (RCS) by the(ECCS) pumps.

J f-OU 1
its fungtion QT?E\}\

ower A T ank 7 8% .
P L/ JrISE BT B27A AXAALG 150 1a¥ e Laadabs }. <
S& 1) { <+ |

o

single

The CCW System also function to cool the unit from RHR
entry conditions (@.to MODE 5 3-<
m during rormal and post accident operations. The

L 63

neax %“"“‘“‘}M )

s

time required C°°"~W is a function
///__/"f‘ of the n r of C 'ﬁnd 1R &¥a 71 operating. One CCH;_,@Z:;;;:W
e it sufficient to remove decay heat during subsequent ———
N operations This assumes a maxisum

«/‘

F occurring simultaneously
system.

service water tempcrature

with the maximum heat loads) on
Con MOBES S ord b (6]

The CCW System satisfies Criterion 3 of the NRC Policy
Statement.

LCo

! __j
-~
4 -

- - ~

t
’;L:r uired for safety may render those components or systems )

. operation of
[ Th)SERT 7 of a 08A,

P ——
‘The CCW trains are-independent of each other to the deqr;Z\\

'that each has separate controls and power supplies and the

e does not depend on the other. In the event
e CCW train is required to provide the winimum
al capability assumed in the safety analysis for
ems to which it supplies cooling water. To ensure
requirement is met, two trains of CCW must be OPERABLE.
east one CCW train will operate assuming the worst case
ingle active failure occurs coincident with a loss of

offsite power.

/A CCW train is consicered OPERABLE when:
{a. The pump and associated surge tank are OPERABLE; and

!b. The associated piping, valves, heat exchanger, and f
instrumentation and controls required to perform the /
__safety related function are OPERABLE.

1:29'isolation of CCW from other components or systems not®
q

(continued)
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INSERT B37A

INSERT B378B

An OPERABLE CC System provides the required redundancy to ensure
that the CC System safety functions can be accomplished assuming
either; 1) loss of the onsite electric power system (diesel
generators) assuming offsite power is available, or 2) loss of the
offsite electric power system assuming onsite power (diesel
generators) is available, coincident with a single failure (a
passive failure is only assumed during the recirculation phase).
Passive failures resulting in a breech of the CC System fluid
boundary are assumed to result in a maximum leakage of 50 gallons
per minute. Further, redundant components and means of isolation
are provided so that the CC System may be separated to serve each
unit independently during normal cooldown and following a LOCA.

The CC system is normally operated as a shared system that
provides cooling to equipment on both units. Therefore, the Modes
of both units must be considered for determining the requirements
for an OPERABLE CC System.

System operation with the common heat exchanger flow path shared
between the two units is acceptable for the CC System.
Furthermore, a heat exchanger does not need to be valved in to be
considered OPERABLE; manual isolation does not affect OPERABILITY
since the component is capable of being aligned and is not
required until the recirculation phase of a LOCA. In addition, a
3:2%:8:2nk does not need to be valved in to be considered

For both units in MODES 1, 2, 3, or 4, the CC System is required
to be OPERABLE with:

a. Four CC pumps,

b. Three CC heat exchangers,

& Two redundant flow paths to capable of cooling an RHR
heat exchanger. an SI pump, a centrifugal charging
pump, and an RHR pump for each unit in MODES 1, 2, 3,
or 4,

d. Two surge tanks, and

e. Associated piping and valves.

Zion Units 1 & 2 INSERT for B 3.7-39



INSERT 37B
(continued) For a single unit in MODES 1, 2, 3, or 4, with the second unit in
MODES 5, or 6, the CC System is required to be OPERABLE with:

a. Four CC pumps,
b. Three CC heat exchangers,

& Two redundant flow paths to capable of cooling an RHR
heat exchanger, an SI pump, a centrifugal charging
pump, and an RHR pump for each unit in MODES 1, 2, 3,
or 4 (NOTE: For the unit that is in MODES S or 6, tha
number of required flow paths is dependent on the
number of required RHR loops per specifications 3.4.7,
3.9.4 or 3.9.5.),

d. Two surge tanks, and
e. Associated piping and vaives.

For a single unit in MODE 1, 2, 3, or 4, with the second unit in a
defueled condition, the CC System is required to be OPERABLE with:

a. Three CC pumps,
b. Two CC <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>