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May 3, 1993
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, - Docket 52-002
|-

U Attention: Document Control Desk
b U. S. Nuclear Regulatory Commission

Washington, DC 20555-0001

SUBJECT: SYSTEM 80+" Supplemental Information for Additional
Submittal #1 Design Descriptions and ITAAC

f,

Dear Sirs: |,.

g.- ,

Attached is information requested by the staff to supplement -

information on the System 80+ design descriptions which is already !

; on the docket.
|- t

ABB-CE has initiated an Integrated Review of the CESSAR-DC and [
; ' Design Descriptions /ITAAC to ensure consistency'among and-within
" ~

these documents. It is possible that changes . to the attached
material may be. . necessary should the review uncover any-

'

,

inconsistencies. It is our intention to incorporate such changes ,
'

:in our final amendment targeted for-June 30, 1993.

If you have questions related to this material, please contact me j

or Mr. John Rec.-(203-285-2861). [

Very truly yours,

COMBUSTION ENGINEERING, INC.. :E

i

b. NJoo
C. B. Brinkman !

Acting Director
Nuclear Systems Licensing |,

.

L

cc: T. Boyce (NRC) i

T. - Wambach - (NRC) ,

P. Lang (DOE) !
~

..

J. Trotter (EPRI)
A. Heymer (NUMARC) 1

J. Egan (SPPT)
'

-
.

,.-

T. Crom (DEES) .

'

S. Stamm (SWEC) !
g

ABB Combustion Engineering Nuclear Power i
Comtas m Engintmng. int 1000 Prospect Rh Road Tekwone (203) 6881911 I

9305110221 930503 " ' ' "ce B x 5 Far (203) 285 951? ,
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ES11DW 80+" ~ For rderence purposes only. Not latended '

to comprise a part of either the Tier I or |
'Iler 2 Systema 80+ submittal .|

!

SUPPORTIVE INFORMATION FOR STATION SERVICE WATER SYSTEM ;

(2.7.5) j
i

i
r

1. Amplifyine Information for the Station Service Water System ;

i
'

a) Confirmation of the SSWS heat dissipation capacity during operation, shutdown,
refueling, and design basis accident conditions will be performed as part of the CCWS ;
heat dissipation capacity analysis. (See CCWS Amplifying Information.) |

'!
The analysis will demonstrate that only one station service water pump matched with |
one component cooling water heat exchanger receiving component cooling water flow : .;
is required to operate during post design basis accident conditions. 'Ihe analysis will ~!

also demonstrate that each Division of the SSWS matched with one operating CCWS - .i
Division has a heat dissipation capacity to achieve and maintain cold shutdown. !,

2. CESSAR-DC Chanter 14 Tests Annlicable to the SSWS
'

i

See CESSAR-DC Section 14.2.12.1.78 ;
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9.2 WATER SYSTEMS

.

!
9.2.1 STATION SERVICE WATER SYSTEM '

E i
The Station Service Water System (SSWS) is an open system that
takes suction from the Ultimate Haat Sink (UHS) and provides
cooling water to remove heat released by plant systems, !
structures and components. The SSWS returns the heated water to !the ultimate heat sink. The SSWS cools the Component Cooling |Water System (CCWS) which in turn cools essential and '

non-essential reactor auxiliary loads. The SSWS ' is shown in I
Figure 9.2.1-1. (
9.2.1.1 Desian Bases

!
E i9.2.1.1.1 Safety Design Bases !

1

Safety design bases applicable to the SSWS are as follows: '
i

t
fA. The SSWS, in conjunction with the Component Cooling Water {

System (CCWS) and ultimate heat sink, is capable of removing ;sufficient heat from the essential heat exchangers to ensure !a safe reactor shutdown and cooling following a postulated iaccident coincident with a. loss of offsite power. i

b
B. The SSWS is capable of maintaining the component ' cooling

3water supply temperature of 120*F or less following the I ;design basis accident under the most adverse historical i
meteorological conditions consistent with the intent of !
Regulatory Guide 1.27. !

'
C. A single failure of any component in the SSWS will not i

t

impair the ability of the SSWS to meet its functional .(requirements.., ;

;

D. Adverse environ = ental occurrences will not impair the iability of the SSWS to meet its functional requirements. '

E. The SSWS is designed to detect leakage from the system. i
'

,

F. The SSWS is designed to minimize the effects of long-term :corrosion, silt, mud and organic buildup.
[

E ,

G. .The SSWS is designed to withstand the effects of a safe
[Shutdown Earthquake (SSE) .
,

t

H. Components of the SSWS are capable of being fully tested [during normal plant operation. In addition, parts and !

components shall be accessible for inspection at 2ny tisc. [

!
i

Amendment I '
_.

9.2-1 December 21. 1990~ -
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I. All essential SSWS components are fully protected from I
floods, tornado missile damage, internal missiles, pipe |

'

breaks and whip, jet impingement and interaction with :
non-seismic systems in the vicinity. !

J. The system is designed to minimize the potential for water
t

hammer by providing for adequate filling and high point '

venting. .

:

9.2.1.1.2 Power Generation Design Basis
;

i
Power generation design bases pertinent to the SSWS are as !

follows: I
|

>

|

A. The SSWS, in conjunction with the CCWS and SCS, is designed !
to cool the reactor coolant from 350*F to 140*F through the )
shutdown cooling heat exchangers and the co=ponent cooling i,i

water heat exchangers. The reactor coolant system can be |
cooled to 140*F within 24 hours af ter . reactor shutdown by
first cooling the reactor coolant to 350*F through the steam |
generators and then cooling to 140*F by utilizing both !
divisions of the SCS, CCWS, and SSWS. The cooling rate of ;

the reactor coolant does not exceed the administrative limit ;

of 75'F/hr. '

toIE: B. The SSWS, in conjunction with the CCWS, is designed
provide a maximum cooling water temperature of 120*F to all J i
components required to operate during a nor=al shutdown. !

#

C. The SSWS, in conjunction with the CCWS, is designed to |
provide a maximum component cooling water temperature of' I i
105 *F or less during normal operating modes. j

!

| D. The SSWS through the CCWS is designed to provide cooling i'

water to the RCPs, letdown heat exchanger, sample heat {excha ngers ,4 ncn c2:catial chilled water condensers, and J i

other non-essential reactor auxiliary cooling loads. I

norrnal
9.2.1.1.3 Codes and Standards

i

f
EThe SSWS and associated components are designed in accordance

with applicable codes and standards. The design conforms with !
General Design Criteria 2, 4, 5, 44, 45 and 46 and the intent of |'

the Standard Review Plan. -

!

!
|

!'

!

;

;

i

Amendment J
o ,_, no 4i ,n 3 con i,
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9.2.1.2 System Description '

O

] The SSWS consists of two separate, redundant, open loop,
Esafety-related divisions. Each division cools one of two

divisions of the CCWS, which in turn cools 100% of the
jsafety-relatedloads. The SSWS operates at a lower pressure than

g the CCWS to prevent contamination of the CCWS with raw water.
O

, N Each division of the SSWS consists of two pumps, two strainers,
=E two su=p pu=ps, and associated piping, valves, controls andg7 Sg instrumentation. The station service water pumps circulate

,

i D ' cooling water to the component cooling water heat exchanger and
U p back to the ultimate heat sink. Provisions are =ade to ensure a
c. 3T continuous flow of cooling water under normal and accident

0 c..,d,.1 c..- % %;1y y;g conditions.e Conbls are provided :n %.
*

SMioa service v4er -Dow A A c - po e t c..t. ) g , y.g
t b 9. 2.1. 2.1 Co=ponents Description eachm.er3.

, ,

'

o *e t
9.2.1-2 lists component design parameters. Each compcnent

T ''eTableJi k ' is also described in the following sections. Table 9.2.1-3 lists
"'j'3 the active valves for the SSWS. These valves are described in

*

~~s G Section 9.2.1.2.1.8.s
cVi

M o-9.2.1.2.1.1 SSWS Pumps
,

Four identical station _ service water pumps are provided, two
pu==s per division.t Each pump provides 100% of the required flow

Ifor post-LOCA conditions.vdjuring normal operation only one pu=p
per division is required to bc-operating. The second pump in the
respective division will automatically start on a low pu=p
discharge pressure signal. This is indicative of a failure of
the operating pump.

The pu=ps are of the vertical centrifugal type and are installed
in the station service water pu=p structure. Thcy arc inswllud
e"ch W t they eet the minitum required I'"S!! ct thc si ultsnum ;

-

oosurrence of the WE pond draw-down, max-ieum-pond tc;pcraturc,
,

naxi=u= f low-t-hrough--the--ser cen: and- piping - tc the pit;, ;nd
g

accusing t-h c ca f e ty g rcde-ser-ecn cre 50t c1cgged. f%e station ,

service water pump motor coolers receive cooling water i ro= their
respective station service water pu=p discharge at all ti=es :

while the pu=p is in operation. The pu=p motors and all other '

electrical equipment in the pump structure are located above the
maxi =u= flood elevation.

The pu=p motors are connected to their associated 4160 volt Class
1E Auxiliary Power System. In the event offsite power is lost,
the pumps are stopped and restarted in accordance with the diesel
generator's load sequencing.

I

i

Amendment I
o 3_a naco-woe 91. 199n ;

_
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i

The sizing of the station service water pumps is based on the
following operating mode requirements:

E ,

i
Wor =al power operation - 1 pump per division operating

|
i

Nor=al shutdown -4 pu=ps operating jy.(24 hours) :
'.n a gic dw.s .n I,

Safety grade shutdown - 2 pumps required 1 pcr divisica E !
(36 hours) er : In On divicica !

(ccrrecpend-ifwy-w-th the !
cpcrct4ng CC"? hcct exdang4 |

i

4 Post-LOCA - 1 pump required, (corresponding' ;

b
with the operating CCW heat t

exchanger) {o ~
'V5 :

2 The station service water pumps are provided with at least 7%
|margin in head at the pump design point. The head versus flow j

@ curve is continuously rising from the design point to shut-off.-
[<

The minimum available NPSH is the smaller of (1) 25 percent of, '

or (2)' 10 feet greater than the required NPSH specified by the ,

pump vendor.
7 :

9.2.1.2.1.2 SSWS Pump Structure

rThe pu=p structure is a Seismic Category I design. j
I |The UHS inlet to the station service water pumps is e' quipped with

a safety grade screen system (see Section- 9.2.1.2.1.4).
{

9.2.1.2.1.3 Piping, Valves, and Fittings

iPiping to and from the CCW heat exchangers is corrosion
j resistant. Materials are to be selected on a site-specific basis "

-

to be co=patible with the ultimate heat sink makeup water i
chemistry and water treatment. All safety-related piping, |

.

valves, and fittings are supplied in accordance with ASME Code ;
Section III, Class 3.

,

;
i

All material exposed to the raw water will be tested at t'ypical ;
operating temperatures with similar station service water. jchemistry to evaluate the adequacy of the materials. J ;

The supply and return piping to and from system components in a idivision is physically separated from the supply and return lines E -)in the redundant division. i
!

bring noted cool.n) requircewdspwer oped.e incr g jas e

he .Md.d pep M a dWthoa be. needed.rna

Amendment J '

9.2-5 April 30, 1992 .|
!
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|CESSAR-DC Attachment (Refer to page 9.2-5) '

:

INSERT A: |

The available NPSH is calculated at the highest expected operating - -

temperature and flow, at the normal water elevations, and assuming ,

the traveling screens are 50% clogged. The available NPSH exceeds ;

the required NPSH for worst case UHS water elevations for all
i

operation, flow, and temperature conditions. (Note: For worst case !
UHS water elevation, the margins previously specified need not i

apply.)

2
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9.2.1.2.1.8 Active Valves 1

.;

I
The following valves are required to maintain their functional '

capability during a safe plant shutdown. The active valves are i
listed on Table 9.2.1-3. i

A. Station Service Water Pump Discharge Check Valves
!

Valves SW-1302, SW-1303, SW-2302, and SW-2303 are required I |
to function during a safe plant shutdowr.

!

i

B. Station Service Water Strainer Backwash Valves
f

,

Ivalves SW-100, SW-101, SW-102, SW-103, SW-104, SW-10S,
SW-106, SW-107, SW-108, SW-109, SW-110, SW-111, SW-200, j
SW-201, SW-202, SW-203, SW-204, SW-205, SW-206, SW-207, J

SW-208, SW-209, SW-210, and SW-211 are required for a safe ,

unit shutdown. These valves are provided with electric i
motor operators.

y j

C. Component Cooling Water Heat Exchanger Isolation Valves

IValves SW-120, SW-121, SW-122, SW-123, SW-220, SW-221, ;

SW-222, and SW-223 are required to function during a safe !

plant shutdown. These valves are provided with electric !
motor operators and can be remotely operated from the !
control room. !

t

-t9. 2 .1. 2 .1. 9 Electric' Power Supply - SSWS Emergency Power }Requkenent Nr. respechve d.ns..ml -

- Sc8eh reMed co,ry.nersts ior Chu 17. bent I y

e[ Class 12 Auxiliary Pcucr Systcs. receive / power from4 itcssociatedach division of the SSWS g '|
In the event of loss of offsite '

power, this power system is supplied by the emergency diesel !generators. There are two diesel generators, either of which is
:

capable of supplying power for the operation of one division of ;

the necessary safety equipment. Division 1 essential components I
are aligned to Emergency Load Centers A or C and Division 2 (essential components are aligned to Emergency Load Centers B or *

D.
,

The emergency load center and channel designation for the SSW !
pu=ps, valves, and controls are given in Table 9.2.1-4. (Note: !

cach pump start /stop control is from a different channel.)
,

!

s

I

i

I

P

Amendment J
9.2-7 April 30, 1992 j
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I

!
9.2.1.2.2.2 Normal Operation !

b dguring nor%p; call ;
y

;mal operation one station service water pump and one i icomponent cooling water heat exchanger per division is in !service. Station service water is supplied to the component !

cooling water heat exchangers that are in service and receiving :heat loads from the CCWS. /
!
!9.2.1.2.2.3 Unit Shutdewn i
*

Both divisions of the SSWS (four station service water pumps and
.

[four co=ponent cooling water heat exchangers) are required . to iacco=plish a normal reactor shutdown, that is, a reactor coolant i
temperature of 140*F in 24 hours. Although a normal reactor
shutdown is accomplished by operation of both SSWS divisions, ;shutdown and cooldown over 36 hours is possible with use of a isingle division.

I
!

!9.2.1.2.2.4 Refueling Operations
*

!
Both divisions of the SSWS (four station service water pumps and {four co=ponent cooling water heat exchangers) are required to be iin service during refueling. !

!

I j9.2.1.2.2.5 Emergency Operation
i

!
One station service water pump and corresponding componentcooling water heat exchanger is required to operate during _!post-LOCA. The SSWS will operate for the required nominal 30 ;

,

days following a postulated LOCA without requiring any makeup twater to the UHS and without requiring any blowdown (that is, |from non-opea heat sinks such as a cooling pond) for salinity icontrol. Provisions for non-essential makeup water and blowdown '

are discussed in Section 9.2.5.
!

9.2.1.2.2.6 Loss of Offsite Power '

A loss of offsite power results in the shutdown and restarting of
the station service water pumps in accordance with the diesel

:
;

generator load sequencing. -l
9.2.1.3 Safety Evaluation

Safety evaluations, numbered to conform to the safety designbases, are as follows:,

i
i

i

i
!

I
Amendment'I :

9.2-9 nar'a"ha" 7' '*
_
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. TABLE 9. 2.1-4 - (Cont'd)

(Sheet 3 of 3)' !

STATION SERVICE WATER SYSTEM
EKERGENCY POWER REQUIREMENTS -|

!
_.

Station Service Water System Controls '[
t

Controls Emergency Channel ;
'

j
Station Service Water Pump 1A A_ -

,

Start /Stop ;
,

Station Service Water Pu=p 1B C |
Start /Stop

Station Service Water Pu=p 2A B I-
Start /Stop-

,
'
,,

Station Service Water Pump 2B D' j
Start /Stop

i
,

:

Mien 6ervsc.c. b)oice brosner la A- l
Arkf hop

C :

$t hson $:trJtc.c k rECC b5(*Wr H i

$b.rY[ 98P f
SQan 5ec a ,a %\er. S % cer N

WE/5he
5Q,,n. suae eh'r ft(asner b '

h
j .i

9et/shp |
>

'I
+

!

..!
!

'

:
q

Amendment.I '

December 21, 1990 ;
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SYSHM 80+" For reference purposes only. Not latended
to comprise a part of either the Tier 1 or
Tier 2 System 80+ submittal. ,

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM
(2.7.5) ,

Relationship of the Safety Anahsis to the SSWS
1

:

De Safety Analysis assumes that the SSWS removes the heat loads from the CCWS ;

heat exchangers.

,

b

h

!

)

r

1-

I

?

.

1

k

.

2.7.5 -2- 05-01-93

.
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SYSTEM 80+" For reference purposes only. Not latended
to comprise a part of either the Tier 1 or
*Iler 2 System 80+ submittal.

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM .

(2.7.5) |

'
Relationship of the PRA to the SSWS

1) Each SSWS division has two Station Service Water pumps per Division.

2) The SSWS is precluded from entering the Nuclear Island.

:

i
'
,
,

i

:

i

:

i

,

t

2.7.5 -3- 05-01 93
'
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SYSTEM 80+" For reference purposes only. Not intended
'

to comprise a part of either the Tier 1 or ,

Tier 2 System 80+ submittal. ,

i

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM
(2.7.5)

f

Relationship of the Shutdown Risk Evaluation to the SSWS

None ;

i
e

-(
-

,

:

!

!

:

i
.

3

|

s

!

,

;

!

2.7.5 -4- 05-01-93
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SYSTEM 80+" For reference purposes only. Not intended !
to comprise a part of either the 11er 1 or
Tier 2 System 80+ submittal r

SUPPORTIVE INFORMATION FOR COMPONENT COOLING WATER SYSTEM '

(2.7.6)

1. Amnlifyine InforTnation for the CCWS ;

[ NOTE: The limiting Design Basis Accident heat dissipation rate is specified as an
Interface Requirement for the Ultimate Heat Sink as specified in the SSWS (Section
2.7.5). He CCWS, SSWS, and the UHS operating in combination must be shown to ;

"

be capable of dissipating at least this heat rate.]
i

a) Confirmation of the CCWS heat dissipation capacity during operation, shutdown,
refueling, and design basis accident conditions will be performed. An analysis will be
performed based on the as built CCWS serviced components and measured flow rates.
He analysis will be based on the following:

1) CCWS flow to cooled components for each plant mode

!

2) SSWS flow to each component cooling water heat exchanger

3) Design basis station service water inlet temperature

4) Vendor heat exchanger data

The analysis will demonstrate that only one component cooling water pump matched
with one component cooling water heat exchanger is required to operate during post-
accident conditions. The analysis will also demonstrate that each Division has a heat
dissipation capacity to achieve and maintain cold shutdown.

,

b) Confirmation of the pressure relief capacity provided for each reactor coolant pump
will be performed. An analysis will be pedurmed based on the as-built CCWS
components. The analysis will be based on quantity of the relieved fluid and fluid
temperature.

;

The analysis will demonstrate that the pressure relief capacity provided for each
reactor coolant pump is sized to accept the maximum expected in. leakage from a r

reactor coolant pump high pressure seal cooler or throttle seal cooler tube rupture.

2. CESSAR-DC Chapter 14 Tests Applicable to the CCWS

See CESSAR-DC Section 14.2.12.1.79

2.7.6 -1- 05-01 93 ;
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9.2.2 COMPONENT COOLING WATER SYSTEM

The Component Cooling Water- System (CCWS) is shown in' Figure y
9.2.2-1. Table 9.2.2-3 lists the essential and non-essential
nuclear component heat loads for the CCWS. !

l
!9.2.2.1 Design Bases
i

9.2.2.1.1 Safety Design Bases |
!

Safety design bases applicable to the CCWS are as follows: E g

A. The CCWS, in conjunction with the Station Service Water
System (SSWS) and the Ultimate Heat Sink (UHS)o is capable j
of removing sufficient heat from the essential heat ;

exchangers to ensure a safe reactor shutdown and cooling y i

Ifollowing a postulated accident coincident with a*

!loss of offsite power.

B. The CCWS, in conjunction with the SSWS, is capable of
maintaining the outlet temperature of the component cooling ;

water (CCW) heat exchanger within the limits of 65'F and i

t,

120*F during a design basis accident with loss of offsite ,

power. :

.

C. A single failure of any component in the CCWS will not E- |
impair the ability _ of the CCWS to meet its functional i
requirements. |

iD. Adverse environmental occurrences will not- impair the
ability of the CCWS to meet its functional requirements.

:!
E. The CCWS is designed to detect leakage of radioactive water -}

into the CCWS and to detect loss of component cooling water t

volume. [

t

F. The essential cooling loop piping and components are
designed in accordance with ANG4 Safety Class 3

requirements. Containment isolation valves and containment J !

penetration piping are designed in accordance with '"C! |.

Safety Class 2 requirements.

G. The CCWS is designed 'to withstand the effects of a safe
shutdown earthquake (SSE). *

E- ,

'

H. Components of the CCWS are capable of being fully tested
during normal plant operation. In addition, parts 'and
components are accessible for inspection ;.t ny tise.

. -|

|

!
Amendment J s

9.2-19 April 30, 1992

_ _ _ _ _ _ _ _ _ - -
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I. There will be no flow degradation to safety components if
the non-essential and the spent fuel pool headers fail to -

isolate when required. ,!

J. All essential CCWS components are fully protected from !
floods, tornado missile damage, internal missiles, pipe :

breaks and whip, jet impingement, and interaction with
non-seismic systems in the vicinity. :

:

K. The system is designed to minimize the potential for water |
hammer by providing for adequate filling and high point

,

venting.

The CCWS is a closed loop cooling water system which . cools i

components and heat exchangers located in the Nuclear Island. [
Heat transferred by these components to the CCWS is rejected to
the SSWS via the CCW heat exchangers.

9.2.2.1.2 Power Generation Design Basis I .!
i

Power generation design bases pertinent to the CCWS are 'as '

follows:
.

A. The CCWS, in conjunction with the Shutdown Cooling System
(SCS) and SSWS, is designed to cool the reactor coolant from
350'F to 140'F through the shutdown cooling and component -

cooling water heat exchangers. The reactor coolant can be t

cooled to 140'F within 24 hours after reactor shutdown by
,

first cooling the reactor coolant to 350*F through the steam
generators and then cooling to .140*F. by utilizing both ;

divisions of the SCS, CCWS, and SSWS. The cooling rate of >

the reactor coolant will not exceed the administracive limit >

'|of 75'F/hr. E

B. The CCWS, in conjunction with the SSWS, is designed to. j

y jprovide a maximum cooling water temperature of 120*F to all
components required to operate during a. normal shutdown. !

C. The CCWS, in conjunction with the SSWS, is designed to E
provide cooling water to the reactor coolant pumps, letdown j

heat exchanger, sample heat exchangers, non cascatial i
y

-+ chilled water condensers, and other non-essential reactor ,

auxiliary cooling loads. ;

normal .j
D. The CCWS is designed to accommodate a thermal expansion from i

65'F to 150*F. I _j

i

E. The CCWS, in conjunction with the SSWS, is designed to ,

provide component cooling water temperature of 105*F or less '

during normal operating modes. '

i

!Amendment J
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F. The CCWS provides protection against station service water
leakage into the reactor coolant system.

G. The CCWS provides protection against release of radiological
contamination into the environment via the UHS.

H. The CCWS is designed to minimize the effects of long-term
Corrosion.

9.2.2.1.3 Codes and Standards

The CCWS and associated components are designed in accordance
with applicable codes and standards. The design conforms with
General Design Criteria 2, 4, 5, 44, 45, and 46, and the intent
of the Standard Review Plan.

9.2.2.1.4 Interface Requirements

The Component Cooling Water (CCW) Heat Exchanger Structure is an
out of scope item which shall be provided by the applicant. The
licensee shall verify that the following int requirements
are met to ensure adequacy with the System 80+gaceStandard Design:

( A. The CCW Heat Exchanger Structure shall meet Seismic Category
I requirements.

B. The CCW Heat Exchanger Structure shall withstand the effects
of the following events: y

#

1. Natural phenomena, including SSE, floods, tornados, and
hurricanccc.
humcones

2. Externally and internally generated missiles. '

3. Fire and sabotage.

C. The CCW Heat Exchanger Structure shall be located to
minimize the amount of SSWS piping and equipment surfaces
exposed to the corrosion and fouling effects of the service
water. An evaluation shall be performed to select the
preferred location based on site specific conditions.

D. The CCW Heat Exchanger Structure shall provida physical
barriers to maintain divisional separation of CCWS
components.

E. The CCW Heat Exchanger Structure shall provide
compartmentalization of the heat exchangers such that

I service water leaks and spills can be kept out of floor
drains which are processed through the Liquid Waste' -

Management System.

Amendment J
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6. The CCW Heat Exchanger Structure Ventilation System

shall be controlled from the main control room.
Instru=entation and controls shall be provided in
accordance with ANSI /ANS 59.2.

The CCW heat exchangers are also out of scope items. A reference J
horizontal shell and tube heat exchanger is discussed in the
following sections, however a plate type heat exchanger may be
substituted. Sites selecting the plate type heat exchanger shall
provide strainer protection against debris or arrangements which
allow backflushing on the service water side.

9.2.2.2 System Description 1

The CCWS consists of two separate, independent, redundant, closed
loop, safety related divisions. Either division of the CCWS is
capable of supporting 100% of the cooling functions required for
a safe reactor shutdown.

Water coch%
One ccmponent cooling water pump and heat exchanger (matched wi*b
coerating SSWS division) is required to operate during post-LOCA.
Cooling + to the spent fuel poo1# heat exchanger (s) and the
non-essential * teep-is isolated on a SIAS. If these headers fail
to isolate, the idle component cooling water pump in the
respective loop will automatically start on a low pump
differential pressure signal. This assures that there is no flow y
degradation to the essential components.
bdec(.d

> The CCWS operates at a higher pressure than the SSWSg Th;
) prcyc .;s the leakage of station service water into the CCWS in
the event of a CCW heat exchanger tube leak.

As Tmavad9
Each division of the CCWS includes two heat exchangers, a surge
tank, two component cooling water pu=ps, a chemical addition
tank, a component cooling water radiation monitor, two sump
pu=ps, a component cooling water heat exchanger structure sump
pump, piping, valves, controls, and instrumentation. No cross
connections between the two divisions exist.

^
_ f- _ # -

Each division onsists an ess ntial an non-essen al coolin
loo The e sential ops are composed f ANSI S ety Class.

pi ing and omponents The n -essenti 1 loops a composed of
r n-nuclea safety ping an compone s, with te exceptic of
he conta' ment iso ation va ves and .netration iping whi . are

ANSI Saf ty Class .

' DELETE AND ACD M N A
i

|

I
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CESSAR-DC Attachment (Refer to page'9.2-23)

INSERT A i

The CCWS provides cooling water to the essential components and
non-essential components listed in Section . 9.2.2.2.2. Essential .

components are supplied component cooling water by means of Safety I
Class 3 cooling loops. Non-essential components are supplied I

component cooling water by means of non-nuclear safety class
cooling loops with the exception of the charging pump miniflow heat
exchangers and the charging pump motor coolers which are supplied
component cooling water by means of Safety Class 3 cooling loops.
Containment isolation valves and penetration piping are designed in i
accordance with Safety Class 2 requirements.

,

?

k

[
|
,

f
.

,

i'

i

I
,

l
s

1

i
;

i

i

:
1

!

t

.j
.

i

|

|

__._ . - _ - - _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ - _ - _ _



.

CESSAR naibion
.

% ders
The non-essential hcat loads and the spent fuel pool cooling heat
exchangers$ vith the Onception of th: 7 CI' hcat loadsy are Jisolated 4r-e- the cccentici lands automatically on an SIAS. The

hc;; 1 eds the RCP hce; louds isolate on a

nk level * (and M rs
non-essential
low-low surge ders

-

.
, _ _ -the $'ssenti l comp nents a dco ing *ater te cps provid s

on-ejrssential c mpon nts isted n Sec ion 9. .2.2.2 Heat is
I. rom .e S b the low f sta ion se vice v erN emoyed

y thrgugh the ube ide of th comp nent ooling water eat

exchang rs.-

d
$ Makeup water to the CCWS is normally supplied by the

Demineralized Water Makeup System, described in Section 9.2.3.
JIf the Demineralized Water Makeup System is unavailable, such as

during an accident, a backup makeup water line of Seismic
Category I construction is provided. This essential

safety-related makeup water source is from the Station Service i

Water System (SSWS). A removable spool piece is placed in this
line to prevent inadvertent addition of station service water.

Surge tanks, one per division, are connected to the suction
piping of the component cooling watar pumps. The surge tanks are |J

~

'

located at the system's high point to facilitate venting and[y
filling. System leakage is replaced with water from thel

Demineralized Water Makeup System. Both of the makeup water |J
supplies, sumo and demineralized water, are integrated and 31

1- recorded. An assured Seismic Categoryd makeup source, which isI ,

not utilized during normal operation, is available to each surge |J
tank from the corresponding division of the Station Service Water
System. I

The CCWS serves as an intermediate cooling water system between
the Reactor Coolant System (RCS) and the SSWS. A radiation
monitor is provided at the outlet of the component cooling water

Thisppumps to detect any radioactive leakage into the CCWS.
monitor is indicated and alarmed in the control room.
The wetted surfaces in the CCWS are of materials compatible with
the cooling water chemistry. The major portion of the CCWS is I

constructed with carbon steel. The system water chemistry is
controlled for the prevention of long term corrosion. Organic
fouling and inorganic buildups are controlled by proper water
treatment. The use of demineral.ized water and corrosion
inhibitors will minimize these problems, f

Amendment J
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,

9.2.2.2.1.1 Component Cooling Water Heat Exchangers
|

Four co=ponent cooling water heat exchangers are provided, two |
per division, to handle the essential and non-essential cooling ;

requirements. The heat exchangers are sized to provide cooling I i
water at no greater than 105'T during normal operation and at no :

greater than 120'F during shutdown or post-LOCA operating modes.

Each operational mode requires a different alignment of component [
cooling water heat exchangers. These requirements are listed !

below: ,

Normal Power Operation - 1 HX per division
.

Normal shutdown (24 hours) - all 4 HXs
i

Safety grade shutdown (36 hours) - 2 HXs required
i per divisica er"

4-in a single division ,

(thi; ;ZZ;.g;;;.t i; [
dependent upon final I ;

!h0;t C%Ch0ngcr Ci:ing)
,

*
.

Post-LOCA - 1 HX in either division r

E ;
s

' Thio m vdes en instelled sp&rs for - 11 Oper& ting Ledes, scept-

jfor normal chutdcun eccling. .

The component cooling water heat exchangers are horizontal,
single pass, fixed tubesheet, counterflow heat exchangers with !

y
straight tubes. Heat is transferred from the component cooling
water to the station service water through the component cooling I

water heat exchangers. Although a horizontal heat exchanger with ;

straight tubes is specified for this design, specific stations !'

[can replace these heat exchangers with a plate type.
. ,

Station service water flows through the tube side of the

component cooling water heat exchangers to facilitate their ;

cleaning and maintenance. Adequate tube pull space is provided. J |

The tube side is operated at a lower pressure than the she11 side
|[.

as noted in Section 9.2.2.2. 1

The shell side carries the component cooling water. This closed h
; loop shell side water is initially supplied with demineralized ,

water from the Demineralizeo Water Makeup System (Section 9.2.3). ,

The heat exchanger fouling factors are based and documented for4

,

each heat exchanger in accordance with TEMA (Tubular Exchanger |7

Manufacturers Association) standards and the system water {

chemistry. An appropriate margin in heat exchanger area is ,

!

|
provided to allow for tube' plugging.

cperd.cnbr g rwen.I , rents Amendment Jcool.m3 cower os e
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The =aximum flow velocity for nominal. flow conditions in they

tubes is in accordance with Heat Rchangs Institute (HEI)
standards for power plant heat exchangers. The tube velocity for ynominal flow conditions is not less than 3 ft./second.
The component cooling water heat exchanger tube and tubesheet
materials are selected on a site specific basis to be compatible
with the site Ultimate Heat Sink makeup water chemistry and water y
treatment.

The =aterial selected for the component cooling water heat
exchanger tubes exposed to service water in a fresh water I

environment with a maximum chloride concentration of less than
200 ppm and less than 500 ppm is Type 304L stainless steel and
Type 316L stainless steel, respectively. An alternative material
with improved corrosion resistance may be specified.

For component cooling water heat exchanger tubes in a service
water environment of salt or brackish water, titanium or AL-6XN y
stainless steel is specified.

,

The component cooling water heat exchanger tubesheet materials
are specified as follows:

A. For 304L stainless steel tubes: 304L stainless-clad carbon
steel or solid stainless steel tube sheets. I

B. For 316L stainless steel tubes: 316L stainless-clad carbon
steel or solid stainless steel tube sheets.

I

C. For AL-6XN stainless steel tubes: solid 304L or 316L
stainless steel tube sheets. ,

;

!D. For titanium tubes: solid titanium tube sheets are
preferable, however, solid 304L stainless steel or solid ,

316L stainless steel tube sheets can be specified. |

3 \
5

J

i

,
,

?

f
9

{
,

i

!
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E=G G M R CERTIFICATION $

'
.

bnUAk skark etnd dop ac.kuakion of b Compercrd cooking Wgh ,

P deel fr m Oe. cordrn| room to crernde- QuNc
l Ccuponent Cooling Water Pumps9.2.2.2.1.2

i

Four identical component cooling water pumps are provided, two ;

division. @ uring normal operationg only one pump per !;

! oucos cer
division is regired te be in service. If cooling water flow !

requirements exceed the capacity of this one pump, the second !

pu=p in the same loop - vill automatically start on a low pump)
I

differential pressure signal. This signal can be an indication !

of either a failure of the running pump or an increase in cooling ||
*

vater flow requirements.<

A co=ponent cooling water pump high differential pressure signal i
'

opens the containment spray heat exchanger isolation valve

associated with that division. This assures a minimum flow path i

Jfor the component cooling water pump. i-

Pump sizing is based on the following: f
i

fE1 pump in each divisionNor=al power operation -

i
s

; J
Normal shutdown (24 hours) - 4 pu=ps ;

ii

[Safety grade shutdown (36 hours) - 2 pu=ps required ( g
4 per Mivicic cr . !.

-3-in a single division ;.

(satched with Oper: ting [
s. . . .--- - .. . ,-..s,---w

. .-

j !

- 1 pump required I i.

Post-LOCA (matched with operating ,

heat exchanger)
|
:insta44ed-spare-for all operst-ing cdc- scept gs

' TMs--prov44cc an
.

normal shutdcvn cooling.

The pumps are of a double suction centrifugal design with a
,

,

horizontally split casing for ease of =aintenance. Mechanical |

|
seals are provided to minimize leakage. The component cooling2

water surge tank is located at a higher elevation than the
This will ensure flooded suction 7component cooling water pumps.and maintain a constant pressure at the suction side of the pump.;

| Each CCW pump motor is connected to a separate Class 1E Esergency ,

*

Load Ce14ter. In the event offsite power is lost, the pu=ps are
stopped and restarted in accordance with the diesel generators'
load sequencing.

least a 7 |The co=ponent cooling water pumps are provided with atThe head versus |percent margin in head at the pump design point.
flow curve is continuously rising from the design point to
shut-off.

dirlo notr<cl pcwer cparaiico cu ccoling ecuireme.rdT increcce-,r

in ct clesmen r q he ned d, Amend =ent Jne adcldional pnp 9.2-28 April 30, 1992
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( i b e valves can be. mnually cPemcl ard closed fro,n 4,_ |
I

control roe rn.
I 5

t A. Non-Essential Supply Header Isolation Valves

are pneumatically {JValves CC-102, CC-122, CC-202, and CC-222
'

controlled valves that fail closed on loss of instrument
air. These valves close to terminate component cooling I

,

i water flow to the non-essential equip =ent in the event of an i

accident. These valves automatically close on an SIAS or y
1 low-low conoonent coolina water surce tank leve h The valve

^

!|E closure ti=es are adequate to prevent complete loss of surge
tank volume due to a break in the non-safety piping.,t.

7 ;
i

B. Non-Essential Return Header Isolation Valves |

'

Valves CC-103, CC-123, CC-203, and CC-223 isolate the |J
non-essential return headers from the essential return

Iheaders in the event of an accident. These valves are ;

1 pneumatically controlled and fail closed on loss of
They automatically close on+SIAS or low-low |J* instrument air.

g component coolino water suroe tank leveh The valve closure
4

6'P times are adequate to prevent complete loss of surge tank I i

volume due to a break in the non-safety piping. 4-
,

t
,

C. Shutdown Cooling Heat Exchangers 1 and 2 Control Valves i

.

Valves CC-110 and CC-210 provide a constant component J
cooling water flow of 11,000 gpm to their respective heat i

d

exchangers. The valves are pneumatically controlled and i

I fail open on loss of instrument air. These valves are |

provided with travel stops to restrict maximum flow. |

D. Shutdown Cooling Heat Exchangers 1 and 2 Isolation Valves
,

! I
'

Valves CC-111 and CC-211 provide component cooling vater j
flow isolation for the shutdown cooling heat exchangers. {
These valves are provided with electric motor operators and

'

can be manually opened and closed from the control room. |

E. Spent Fuel Pool Cooling Heat Exchangers 1 and 2 Isolation I

Valves !

!

Valves CC-113 and CC-213 close to terminate component |

cooling water flow to the spent fuel pool cooling heat y |<

exchangers in the event of an accident. These valves are i

provided with electric motor operators and automatically
close on SIAS. 7 renucl ovccridc ic proviacd in the control

Le tuunabiniaud, iaea u loadd.a fl - y |r ev. m von.

tc the heat cxchan-cr; d c dcsi basis
permittinc'These valves can ya e %th open. urin-) d closd I,,gn

'

eccia nt.'' ,, W e. I'

6 r estaliAJ we |cont <= 1 r e. Nr.a) a desi.a bsis quiJaa+, A c%{
e

* I\ess psres.+A%.
cpa.nec} Cko%5e Valves be. roarwa %ce

he. corkcc\ rom.
Amendment J
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F. Spent Fuel Pool Cooling Heat Exchangers 1 and 2 Control |

Valves i

!
Valves CC-112 and CC-212 provide constant flow to their i

respective heat exchangers. These valves are pneumatically !

j controlled and fail open on loss of instrument air. Travel |
; stops are provided to restrict the maximum flow. j

r
;

'

G. Containment Spray Heat Exchangers 1 and 2 Isolation Valves |

Valves CC-114 and CC-214 provide component cooling water
1

flow isolation for the containment spray heat exchangers. !

These valves are provided with electric motor operators. j

a-J These valves open automatically on*high component cooling i

water pump differential pressure , C': AC . .; can Le pened |
manually frc; the c;ntrol rc;;. Siyal o r *a o C S AS "N 5 e. ;

,

be m.m..lly s paned and cl. sed bn %e. c.A r.1 reo n.valves can
H. Component Cooling Water Heat Exchangers 1A, IB, 2A, and 2B j

Bypass control valves I i
,

Valves CC-100, CC-101, CC-200, and CC-201 regulate the.

component cooling water heat exchanger bypass flow. These '

valves modulate the component cooling water bypass flow to ;

maintain- a relatively constant component cooling water |
outlet temperature. The service water flow remains constant. [
These valves are pneumatically operated and are required to [

fail closed. These valves automatically close on an SIAS. i
!
.

I. Component Cooling Water Heat Exchanger Isolation Valves j
:

Valves CC-106, CC-107, CC-108, CC-109, CC-206, CC-207, |
CC-208, and CC-209 are required to function during a safe !

; plant shutdown. These valves are provided with electric {
motor operators and can be remotely operated from the !

control room."

4 i

! J. Component Cooling Water Pump Discharge Check Valves !

,

Valves CC-1302, CC-1303, CC-2302, and CC-2303 are required !

to function during a safe plant shutdown. In the event that |
one of the pumps ceases to produce flow and pressure head, J !

these valves prevent flow reversal through the nonoperating |

Pump. ;

:-

K. Component Cooling Water Surge Tank Vacuum Breakers !
i

I
I The CCWS surge tank vacuum breakers are required to function ' {'

during a safe plant shutdown. ;
,

'

!

Amendment J
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L. Containment Isolation Valves i

,

The following containment isolation valves close upon |
receipt of a Containment Isolation Actuat3cn Signal (CIAS): ',

Supply to the letdown heat exchanger: CC-240, CC-241 !

Return from the letdown heat exchanger: CC-242, CC-243 J

The following containment isolation valves are automatically
.;

closed on a low-low CCW surge tank level: C

i

ICC-130, CC-131 - Supply to reactor coolant pumps 1A and
1B !

I !

CC-230, CC-231 - Supply to reactor coolant pumps 2A and !

2B >

i

CC-136, CC-137 - Return from reactor coolant pumps 1A '

and IB
i

Return from reactor coolant pumps 2A [CC-236, CC-237 -

t and 2B +

i ;
'

.

These valves can be manually opened or closed from the I

control room should leakage be detected, j
i
'

! i-1. Chcaical and Volu;; Centrol Systca ( C'lCC } Cuyply ::cader
Isclerica Vale s ;"

i

''alics CC 100 ;nd CC 200 pr:Jid; ;;pencnt cecling a;ter.

flet ic:1 ti:r for th CVCC Cupply "c;dcre (i.c., ;.pply tc J '

th "harging Pu p Meter 00:10r and Charging Tuap Miniflow
M;;t Oxchangcr in division 1 and to the Charging F .y E,ier. 1

C001er and Charging ruxp Minifl:a :::st Oxchanger in dhielca. '

2, scopecti/cly). Th::: calv : cr; prc^/ided with ciecti-ic i

m:ter operater: and ::r be m:nu:11y opened.cnd 100 d fren
'

th: ccatr:1 reen. -j
i

M [. Electric Power Supply ,- CCWS E=ergency Power Requirements
'

saf4 teUce) ceavponents +or |

e [ach division of the CCWS receives power from it: :: eci:ted |
--+ 4,100 acit Cis55 10 AJxiliery Tcaar Systes. In the event of ,

Iloss of offsite power, the Auxiliary Power' system is
supplied by the diesel generators. There ' are two diesel i
generators, either of which is capable of supplying 1004 3 .i
power for the operation of one division of the necessary |

(-
safety equipment. Division 1 essential . components' are. ;

aligned to Emergency Load Centers A or C and Division 2 |
esse.ntial components are aligned to Emergency Load Centers B |*

or D. ' i.

---Meir r 5pudeve, c|msteml C his 1E h sses wi%e Amendment J ' -

b .scegen of u4%d. .. . . . A .! . 9 . 2 - 3 3 ;. . t.A-c . ..1., an,..r il 3 0,~ a m w co<d d |Ap 1992
.w . . . . . . . .2 . 6. .___t j
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The Emergency Load Center and channel designation for the
CCW pumps, valves, and controls are given in Table 9.2.2-6.
(Note: Each pump start /stop control is from a different
channel.)

9.2.2.2.2 System Operation and Control y

The CCWS has two 100% capacity divisions, each with 100%

redundancy of safety related components. Each division is

connected to its corresponding SSWS division through the

component cooling water heat exchanger. The component cooling
water heat exchangers serve as a pressure-thermal barrier between
the SSWS and CCWS. Each division has a 100% heat dissipation
capacity to obtain safe cold shutdown. Heat is transferred from
the shell side to the tube side of the CCW heat exchanger and J
dissipated by the SSWS to the UHS.

At ler t one CCW pump is operational in each division for all
operating modes. If cooling requirements exceed the capacity of
one CCW pump, the second pump in that division will automatically
start on a low pump differential pressure signal. This signal is
indicative of a failure of the running pump or an increase in
cooling water flow requirements.

The cutict temperature of the component cooling water leaving
each component cooling water heat exchanger is regulated by the
co=ponent cooling water heat exchanger bypass control valve

(CC-100, CC-101, CC-200, and CC-201) . As the temperature of the
component cooling water leaving the heat exchanger rises, the
bypass valve closes which allows more component cooling water to
flow through the heat exchanger and be cooled. The CCWS is
designed to maintain a relatively constant component cooling
water supply temperature to its heat loads. 7

Each division of the CCWS provides cooling for the following
redundant safety related components.

A. Shutdown cooling heat exchangers (2 total, 1 per division) .

B. Shutdown cooling mini-flow heat exchangers (2 total, 1 per
division).

I

C. Safety injection pump motor coolers (4 total, 2 per |

division).
!

D. Containment spray heat exchangers (2 total, 1 per division). i

E. Shutdown cooling pump motor coolers (2 total, 1 per
division).

i

Amendment J l
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H. Sample heat exchangers (14 total, serviced by division 2 - 8
Primary Sample Heat Exchangers and 6 Steam Generator Primary
Sample Heat Exchangers).

I. Gas stripper (1 total, serviced by division 2). g

J. Boric acid concentrator (1 total, serviced by division 21.

flocamb
K. Non c;;cntial chilled water condensers (4 total, 2 per

division)

L. Charging pump motor coolers (2 total, 1 per division).

M. Instrument air compressor (4 total, 2 per division).

9.2.2.2.2.1 Unit Startup
CcW I

iTypically during a unit startup, cooling water :.s supplied to all
equipment except for the containment spray heat exchangers and J
possibly one spent fuel pool cooling heat exchanger. This
requires the use of both divisions of the component cooling water
system, two+cv...y_.mn:. cccl sg heat exchangers, and four c;;cponent

->ccoling pu=ps. Certain components will not be in service at all y
times therefore allowing for a reduction in CCWS load.

CCirJ
9.2.2.2.2.2 Normal Operation

Generally during normal operation, one CCW pump and one CCW heat |
exchanger (matched with operating pump) is required in each
division. As the cooling requirements increase, additional

system equipment may be needed. Cooling flow is supplied to all y

components except the containment spray heat exchangers, the

shutdown cooling heat exchangers, and possibly one spent fuel
pool cooling heat exchanger. The CCWS temperature is maintained
at no greater than 10S*F.

9.2.2.2.2.3 Unit Shutdown

Both divisions of the CCWS (4 heat exchangers and 4 pumps) are
required to accomplish a normal reactor shutdown, that is to cool
the reactor coolant from normal operating temperature to 140*F
within 24 hours of reactor shutdown. A normal reactor shutdown I

,

entails cooling the reactor coolant to 350*F through the steam
generators and then cooling to 140*F by utilizing both divisions
of the SCS, CCWS, and SSWS. Cooling water flow to the shutdcun
cooling heat exchangers is manually aligned from the control room

Amendment J
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for normal or safety grade shutdown. The CCWS, in conjunction I
with the SSWS, is designed to provide a maximum cooling water
temperature of 120*F to the shutdown cooling heat exchangers ,

during normal shutdown.

Typically, during initial shutdown cooling, cooling water is J
supplied to all components except the containment spray heat
exchangers and the spent fuel pool cooling heat exchangers.
However, during final shutdown cooling, cooling water is supplied
to all components except the containment spray heat exchangers

'and possibly one spent fuel pool cooling heat exchanger. ,

;

9.2.2.2.2.4 Refueling Operations I
;

With both divisions of the CCWS supplying cooling water, (i.e.,

four CCW pumps and four CCW heat exchangers), the RCS will be at |J
120*F, refueling temperature, at te hours after reactor shutdown. |
The component cooling water temperature will peak at 120*F at the I

'

initiation of shutdown and decreases to 105'F prior to refueling.
Component cooling water flow is supplied to all components other y '

than the containment spray heat exchangers. The heat load on the
shutdown cooling heat exchanger is from the reactor decay heat.

'
.

Both divisions of the CCWS are required to maintain the spent
fuel pool bulk water temperature at or below 120*F. This I

,

requires that both spent fuel pool heat exchangers are supplied !

with component cooling water at the design flow rate. ,

'

9.2.2.2.2.5 Emergency Operation
headers

The non-essential supply and return header istlation valves,
CC-102, CC-103, CC-122, CC-123, CC-202, CC-203, CC-222, and .

CC-223 isolate component cooling water flow to the non-essential J [
Mcquipacnt on a SIAS or low-low component cooling water surge tank

:level. '

L dy.ed
The isolation valves to the RCP supply and return headers isolate
on a low-low component cooling water surge tank level.

t 5,71,

IOnly one component cooling water pump and heat exchanger (matched ,

with operating pump) is required to operate during post-LOCA. l

f cooling + to' the spent fuel pool cooling heat exchangers is
'

automatically isolated on a SIAS by valves CC-113 and CC-213.
Operator action is required to reestablish flow to the spent fuel y ,

!

pool cooling heat exchangers.

Weder

..

Amendment J
9.2-37 April 30, 1992

|

|
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v~
C. The CCWS is composed of two physically separate,

independent, full-capacity divisions each of which is g 7
powered from separate Class 1E Auxiliary Power Systems and I
separate diesel generators. This ensures that a single
failure does not impair the system's effectiveness. Refer
to Table 9.2.2-2 for the single failure analysis. E

D. Co=ponents of the CCWS are installed in buildings that
protect against adverse environmental conditions.

E. Leakage into or out of the CCWS is detected by the surge
tank high, low, and low-low level alar =s in the control I

room. Radiation monitors indicate leakage of radioactive
fluids into the CCWS. Also, grab samples are utilized as a
means of detecting leakage into the CCWS.

J%e,
F. Th-i:e-statement in Section 9.2.2.1.1 is self explanatory.

G. The essential portions of the CCWS are Seismic Category I.
,

H. Co=ponents of the CCWS are capable of being fully tested I

during normal operation since one pu=p from each division is
operating at full flow conditions. ASME Code Section XI, in

service pump tests may be satisfactory performed without
violation of Technical Specifications.

I. Auto =atic start of the CCW pumps on a low CCW pump
differential pressure signal ensures that flow degradation |J
to the safety related components is prevented. This
situation could occur if the non-essential and spent fuel
pool heat exchanger isolation valves fail to close during a
Design Basis Accident (DBA). This ensures adequate flow to
the essential components when required. I _

i

J. Components of the CCWS are located such that flooding,
tornado missile damage, internal missile, pipe breaks and
whip, jet impingement and interaction with non-seismic
systems from any source would not impair the system's

functional requirements. The two divisions of the CCWS are
physically separated and are routed such as to be protected
from the above mentioned sources.

K. To prevent damage to components and piping, the syste= is
designed to minimite the potential for water hammer by

providing adequate filling and high point venting.

Amendment J
9.2-40 April 30, 1992

- - _ - - - _ _ . - ._ _ -. .
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'

16. Component cooling water pump motor coolers 1A, 1B, 2A, y t

iand 2B inlet and outlet pressures,
t

I

17. Essential chilled water condensers 1 and 2 inlet and y
outlet pressures. ;

13. Charging pump mini-flow heat exchangers 1 and 2 inlet y 1

and outlet pressures.
I -

19. Charging. pump motor coolers 1 and 2 inlet and outlet ;

ipressures. J '

20. Instrument air co= pressor 1A, 1B, 2A, and 2B inlet and ,

outlet pressures.
~

'

t4erma\
21. iku ,masuiici chilled water condensers 1A, 1B, 2A, and -

,

I2B inlet and outlet pressures. ;

22. Emergency feedwater pump motor coolers 1 and 2 inlet ;

and outlet pressures.
.i

23. Spent fuel pool cooling pump motor coolers 1 and 2 J ;

inlet and outlet pressures.
.

24. Containment spray heat exchangers 1 and 2 inlet and f

outlet pressures, y

25. Containment spray mini-flow heat exchangers 1 and 2
|inlet and outlet pressures.
t

26. Shutdown cooling mini-flow heat exchangers 1 and 2 |

inlet and outlet pressures.

27. Sample heat exchangers (each) inlet and outlet J

pressures.

Differential _ |Component Cooling Water Pump.D. Controls -

Pressure 7 ,

>

When a low CCW pump differential pressure signal is

actuated, the- idle pump in that division automatically
starts. This signal is indicative of . a f ailure ' . of the

!

operating pump or an increase in cooling water flow .
requirements. ,

-|
A component cooling water pump high differential pressure
signal opens the containment spray heat exchanger isolate.on .!

valve associated with that division. This provides a-
minimum flow path ~for the component cooling water pump. .j

_

J
|

Amendment J ;

9.2-44 April 30, 1992 :
4

-, _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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!

12. ' Instrument -air compresror 1A, 1B, 2A, and 2B outlet
temperatures. y
ts c&o

13. Non cascatial chilled water condensers 1A, 1B, 2A, and
'

2B outlet temperatures.

E. Controls i

1. Component Cooling Water Heat Exchanger ' Outlet I -

~

Temperature

component cooling water heat exchanger bypass control
valves, CC-100, CC-101, CC-200, and CC-201, are i

modulated to maintain a 95'F minimum heat exchanger
outlet temperature.

2. Letdown Heat Exchanger Temperature Control ,

i

Letdown heat exchanger valve, CC-244, is modulated to
control the letdown heat exchanger outlet temperature
on the CVCS side.

3. Charging Pump Mini-Flow Heat Exchanger Temperature
Control y [

;

Charging pump mini-flow heat exchanger control valves, |
CC-145 and CC-245, are modulated to control outlet

Itemperature of the CVCS side of the heat exchanger.-
|

E. Alarms ,

!

Component cooling water heat exchanger'high and low outlet !

temperature is alarmed in the control. room. ,

i

9.2.2.5.3 Plow .;
t

*

A. Local Indication

Local indication is provided for the following process flow _;

parameters: ;
f

1. Spent fuel pool cooling. heat'exchangers 1 and 2 outlet J ]
flows. |

4

|2'. Shutdown' cooling heat exchangers 1 and 2 outlet flows. y

3. Shutdown cooling pump motor coolers 1 and ' 2 outlet .;
- flows. i

.

!

I

!

Amendment'J !

9.2-47 April 30,.1992
i
|

- ,
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k

22. Diesel generator engine jacket water cooler 1 and 2
outlet flows. t

i
23. Diesel generator engine starting air af tercoolers 1A, '

1B, 2A, and 2B outlet flows.
7

24. Component cooling water pump motor coolers 1 and 2 :
outlet flows. I

.

25. Essential chilled water condensers 1 and 2 outlet !
flows.

.

26. Charging pump mini-flow heat exchangers 1 and 2 outlet |J
flow.

27. Charging pump motor coolers 1 and 2 outlet flows. I i

,

28. Instrument air compressor 1A, 1B, 2A, and 2B outlet
flows. J [

Nonval '

29. Ne2. casc;.tial chilled water condensers 1A, 1B, 2A and
2B outlet flows. j

( 30. Makeup water to surge tanks 1 and 2 inlet flows. I

,

B. Control Room Indication
i.

Control room indication is provided for component cooling f
heat exchangers 1A, IB, 2A, and 2B outlet flows and j

Jcomponent cooling water pumps 1A, 1B, 2A, and 2B discharge
'

flows.
|

C. Test Points
I

Flow test points are provided for the component cooling ,

water heat exchangers 1A, 1B, 2A, and 2B outlet flows.
{J

fD. Controls
'

I
-

_ _ "The following essential heat exchangers have control valves
that modulate their outlet flow. *

1. Spent fuel pool cooling heat exchangers 1 and 2: I

CC-112 and CC-212.
t

2. Shutdown cooling heat exchangers 1 and 2: CC-110 and
CC-210.

.

..

Amendment J
9.2-49 April 30, 1992 i

,
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16. Diesel generator engine starting air af tercoolers 1A,
1B, 2A, and 2B low outlet flows.

17. Component cooling water pump motor coolers 1A, 1B, 2A,
and 2B low cutlet flows. :

18. Essential chilled water condensers 1 and 2 low outlet
flows. I

19. Charging pump motor coolers 1 and 2 low outlet flows. ;

'

20. Instrument air compressor 1A, 1B, 2A and 2B low outlet
flows. ,

do N
21. ::en cascati:1 chilled water condensers 1A, 1B, 2A, and

,

2B low outlet flows. J-
,

22. Component cooling water heat exchangers 1A, 1B, 2A, and
2B low and high outlet flows.

23. Component cooling water pumps 1A, 18, 2A, and 2B low
and high outlet flows. ,

24. Component cooling water radiation monitors 1 and 2 low
'

outlet flows. .;

9.2.2.5.4 Level ,

!

'A. Component Cooling Water Surge Tank Level I

Level indication is provided in the control room for
co=ponent cooling water surge tanks 1 and 2. High level, !

demineralized water automatic supply, low level, and low-low
level alarms are provided in the control room..

and &c. R:P kaders p-- T ydi

A low-low level cl rm isolates the non-essential headersf+een |J ;

% the cecential '.0:dcre in th; cv nt of a pip; 1.c esk .. ue I

non ::fety rel ted.:yct;m, A,, 4k remni% peh.ns of 4 '

syM. ,

B. Component Cooling Water Sump Level (I

F

The component cooling water sumps'l and 2 water levels are [
indicated and a high level alarm is provided in the control .

"

room. Each component cooling water sump pump is
automatically started at a specified sump level, and the
pumps are automatically stopped at sump low level. !

- C. Component Cooling Water Heat Exchanger Structure Sump Level ..

Component cooling water heat exchanger structure sumps 1 and-

- 2 water levels are indicated and a high level alarm is

' Amendment J-
9.2-51 April 30,.1992. |

-
- _ _ _ . _ - _ _ _ - _ _ - - _ - _ _ _
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TABLE 9.2.2 3 (Cont'd)

;. (Sheet 3 of 16)i-

TYPICAL COMPONENT COOLING WATER SYTEM HEAT LOADS AND FLOW REOUIREMENTS y.

NORMAL OPERATION

Number With Total Number Receiving - TotalComoonent Heat load . Heat Load h- Flo w . t

Div. I Div. 2 (E+ 06 Btu /hri Div.1 Div. 2 inp_mj .m
Boric Acid Concentrator O 1 14- 0 1 700

,

.Aorme\
.t., C ....;:.: Chilled Water Condensors

1 1 24 2 2 12000
? Instrument Air Compressor Oil Coolers, Intercoolers, 1 1 0.585 2 2 200Jacket Coolers, and Aftercoolers

i

3

TOTAL HEAT LOAD PER DIVISION 1 = 42.9385 E + 06 Btu /hr .
TOTAL HEAT LOAD PER DIVISION 2. -- :78.9815 E + 06 Btu /hr

TOTAL FLOW PER DIVISION 1 15159 opm -=

TOTAL FLOW PER DIVISION 2 ' = - 13419 opm

.

|

' Amendment J
April 30,1992

- . - - _ _ . _ . , . _ _ - . . _ _ . . . . . . . . . - . , . - _ .. - .. _ , _ . _ . - . ~ . - - . _ .. _ _...- . - - .... .__. _._ -._ _ _ _ ..._ __. _ . ___. _ . ~ ..._ -._...._._ . . _ _ _ . _ ._
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TABLE D.2.2-3 (Cont'd)''

(Sheet 6 of 16) ,

. . .

TYPICAL COMPONENT COOLING WATER SYTEM HEAT LOADS AND FLOW REQUIREMENTS

SHUTDOWN COOLING (lNITIAL)

Number With Total Number Receiving Total
Component Heat Load Heat Load h h

Div. 1 Div. 2 (E + 06 Btu /hrl Div.1 Div. 2 (gpM

Boric Acid Concentrator- 0 1 14 0 1 700
h \L. "m ;..: Chilled Water Condensers 1 1 24 2 2 12000O,

4

Instrument Air Compressor Oil Coolers, Intercoolers, 1 1 0.585 2 2 200
Jacket Coolers, and Aftercoolers

J

TOTAL HEAT LOAD PER DIVISION 1 139.4825 E + 06 Btu /hr=

TOTAL HEAT LOAD PER DIVISION 2 = - 187.8455 E + 06 Btu /hr

23159 opmTOTAL FLOW PER DIVISION 1 =

TOTAL FLOW PER DIVISION 2 = 25909' opm
i

!
|-

I

i

{ Amendment J
. *

i, April 30, $2
,

w--v. m-.w--,,,-%,- ..-m., ,,,ww,.r- .-r--,-,-,,,,,,,-%',,,w.w--, , . . . .,--,.w-- --w,-,w- --#y gi+,-,,,- ve .w w s %- ,--,em%,,y.-,,,ci,w,,-- .,w.--,.- me,- ,,wwwe,-+-%,..,.,,,+-.m.e.m. ,_m,m_ ...,-
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| TABLE 9.2.2-3 (Cont'd) .

l'
~

1:- (Sheet 9 of 16)
|~

i- TYPICAL COMPONENT COOLING WATER SYTEM HEAT LOADS AND FLOW REQUIREMENTS
,

SiluTDOWN COOLING (FINAL) y
'

,

.

L

Number With Total Number Receiving - Total'
Comnonent Heat Load - Heat Load 'h h

Div.1 Div. 2 (E + 06 Btu /hri Div 1 Div.-2 . Igp_m_1

Boric Acid Concentrator O 1 14 0 1- 700
L(t4ormm\

.
- '

. :.a..;;.: Chilled Water Condensers 1 1 24 2 2- 12000
.

Instrument Air Compressor' Oil Coolers, intercoolers, 1 1 0.585 2 2 200
' Jacket Coolers, and Aftercoolers

J

' TOTAL HEAT LOAD PER DIVISION 1 64.5705 E + 06 Btu /hr=

TOTAL HEAT LOAD PER DIVISION 2 78.4235 E + 06 Btu /hr. -

TOTAL' FLOW PER DIVISION 1 = _28159' opm
TOTAL FLOW PER DIVISION 2 = 24954 opm

i

2 .

,
-

^ '

' Amendment J
April 30,1992 .;

- _ _..._ .- _-__.._ _. _ - . . , _ _ - . _ . _ _ _ , . _ . _ . _ _ _ - . . - . _ . _ _ . . . . _ . . . , . . - . . _ . ~ . . . _ . . . . . . . . . _ _ . . . . . - . , . . . - , , , _ _ . . . . . _ . . . _ . _ _ . . _ , , - _ _ _ . - . _
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TABLE 9.2.2 3 (Cont'd)

(Sheet 10 of 16)

TYPICAL COMPONENT COOLING WATER SYSTEM HEAT LOADS AND FLOW REQUIREMENTS

REFUELING OPERATIONS
7

Number With Total Number Receiving Total
Comoonent Heat Load Heat Load Flo w h

Div.1 Div. 2 (E + OG Otu/hr) Div.1 Div. 2 [nomi

Shutdown Cooling Heat Exchangers 1 1 51 1 1 26000

Shutdown Cooling Pump Motor Coolers 1 1 0.222 1 1 60

Shutdown Cooling Mini-Flow Heat Exchangers 1 1 1.3G 1 1 320

Safety injection Pump Motor Coolers 0- 0 0 2 2 160 J

Containment Spray Heat Exchangers 0 0 0 0 0 0

Containment Spray Pump Motor Coolers 0 0 0 1 1 60

Containment Spray Mini-Flow Heat Exchangers 0 0 0 1 1 320

Component Cooling Water Pump Motor Coolers 2 2 0.82 2 2 354

Spent Fuel Pool Cooling Pump Motor Coolers 1 1 1.24 1 1 80

Emergency Feedwater Pump Motor Coolers 0 0 0 1 1 60

Spent Fuel Pool Cooling Heat Exchangers 1 1 22.4 1 -0- I 10000

Diesel Generator Engine Jacket Water Coolers 0 0 0 1 1 2000

Diesel Generator Engine Starting Air Aftercoolers 0 0 0 2 2 100

Amendment J
April 30,1992

~
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TABLE 9.2.2-5 (Cont'd)

(Sheet 2 of 3)
I

ACTIVE VALVES, COMPONENT COOLING WATER SYSTEM ,

ASME

Valve Safety Valve Section III Actuator
Number Function Type Code Class Type

CC-137 Close Butterfly 2 Electric Motor
J

CC-1507 Operate Swing Check 2 None

CC-1548 Operate Swing Check 2 None

CC-1:0 Ok:: Eutter#1; 2 Electric ":ter

CC-1717 Cgr;t: C. ir.g Ch;d : ?|:n;

CC-200 Close Throttle 3 Pneumatic

CC-201 Close Throttle 3 Pneumatic

CC-202 Close Butterfly 3 Pneumatic

CC-203 Close Butterfly 3 Pneumatic

CC-205 Operate Butterfly 3 Electric Motor
I

CC-207 Operate Butterfly 3 Electric Motor

CC-208 Operate Butterfly 3 Electric Motor

CC-209 Operate Butterfly 3 Electric Motor

CC-210 Open Throttle 3 Pneumatic

CC-211 Operate Butterfly 3 Electric Motor

CC-212 Open Throttle 3 Pneumatic

CC-213 Close Butterfly 3 Electric Motor

CC-214 Open Butterfly 3 Electric Motor

CC-222 Close Butterfly 3 Pneumatic J

Amendment J
April 30, 1992
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TABLE 9.2.2-5 (Cont'd)

(Sheet 3 of 3)

ACTIVE VALVES, COMPONENT COOLING WATER SYSTD1

ASME
Valve Safety Valve Section III Actuator
Number Function Type Code C1 ass Type e

CC-223 Close Butterfly 3 Pneumatic
,

CC-230 Close Butterfly 2 Electric Motor

CC-2302 Operate Swing Check 3 None

CC-2303 Operate Swing Check 3 None
I

CC-231 Close Butterfly 2 Electric Motor

CC-236 Close Butterfly 2 Electric Motor

CC-237 Close Butterfly 2 Electric Motor '

CC-240 Close Butterfly 2 Electric Motor

CC-241 Close Butterfly 2 Electric Motor :

CC-242 Close Butterfly 2 Electric Motor
.

CC-243 Close Butterfly 2 Electric Motor
,

CC-2507 Operate Swing Check 2 None ;

CC-2548 Operate Swing Check 2 Hone

CC 250 Clo:: Literfly : Eicctric ". ster i

i

CC-2622 Operate Swing Check 2 None

CC-262B Operate Swing Check 2 None i,

CC 2717 Cp; rat: ir.g Chcd 2 nui e

|
..

,

-|
!

Amendment J |

April 30, 1992
|
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TABLE 9.2.2-6 (Cont'd)
t

(Sheet 2 of 3)
'

COMPONENT COOLING WATER SYSTEM
EMERGENCY POWER REQUIREMENTS .

,

I-
i

Component Cooling Water System Motor-Operated Valves (Cont'd) [
i

Valve Emergency channel

CC-113 C .|

CC-114 C

CC-211 B

CC-213 D !
'

CC-214 D '

J., - , - , - ,

2 :
! '., m! ! ! u.

t

Component Cooling Water System Controls

Controls Emergency Channel
,

Component Cooling Water Pump 1A A ;

Start /Stop
,

Component Cooling Water Pump 1B C

Start /Stop
9

Component Cooling Water Pump 2A B- ,

Start /Stop I
'

;

'

Component Cooling Water Pump 2B D'
Start /Stop

Non-essential Header-1 Supply and A i

iReturn Isolation Valves CC-102
and CC-103, open/Close ;

!

Non-essential Header 1 Supply and C J
Return Isolation Valves CC-122
and CC-123, Open/Close |

Non-essential Header 2 Supply and B /
I

Return Isolation Valves CC-202 and
CC-203, Open/Close .

,.
'

!

Non-essential Header 2 Supply and D
Return Isolation Valves CC-222 and J

.,!CC-223, Open/Close

1

Amendment J. |
April 30,.1992 0

-
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SYSTEM 80+" For referrace purposes only. Not intended
to compdse a part of either the "Iler 1 or
'Iler 2 Sptem 80+ submittal.

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6)

,

Relationship of the Safety Anahsis to the CCWS

The Safety Analysis assumes the CCWS removes heat loads generated by the
components connected to the CCWS during design basis accident conditions.

i

t

f

2.7.6 -2- 05-01-93

. _ - _ _ _ _ - _ - - - - _ - _ _ - _ - _ - _ - - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _



SYSTEM 80+" For reference purposes only. Not intended
to comprise a part of either the Der 1 or
Der 2 System 80+ submittal.

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6)

;

Relationship of the PRA to the CCWS *

1) The supply and return lines from components in a Division are completely
separated from the supply and return lines in the redundant Division.

2) The ESF Actuation System signals isolate the non-safety related portion of
the CCWS following an accident condition, except cooling for the RCPs,
charging pump motor coolers, and charging pump miniflow heat exchangers.

t

P

+

r

P

)

)

r

'P

2.7.6 -3- 0541-9?

t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . . - _ _ _ _ _ _ _ _ . _ .
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SYSTEM 80+" For reference purposes only. Not intended
to comprise a part of either the 11er 1 or
Tier 2 System 80+ submittal.

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6)

Relationship of the Shutdown Risk Evaluation to the CCWS

'A Seismic Category I makeup line is provided to each CCWS Division from the
SSWS via a spoolpiece which can be connected.

i

l

o

i

A

2.7.6 -4- 0541-93

.
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Docket 52-002

Attention: Document Control Desk
U. S, Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: SYSTEM 80+" Supplemental Information for Additional
Submittal #1 Design Descriptions and ITAAC

Dear Sirs:
Attached is information requested by the staff to supplement
information on the System 80+ design descriptions which is already
on the docket.

ABB-CE has initiated an Integrated Review of the CESSAR-DC and
Design Descriptions /ITAAC to ensure consistency among and within
these documents. It is possible that changes to the attached
material may be necessary should the review uncover any
inconsistencies. It is our intention to incorporate such changes,

in our final amendment targeted for June 30, 1993.

If you have questions related to this material, please contact me
or Mr. John Rec (203-285-2861).

Very truly yours,

COMBUSTION ENGINEERING, INC.

#
j, Q- -

,i C. B. Brinkman
C. i Acting Director3

~'

Nuclear Systems Licensing8

cc: T. Boyce (NRC)
T. Wambach (NRC)
P. Lang (DOE)
J. Trotter (EPRI)
A. Heymer (NUMARC) ,

J. Egan (SPPT)
T. Crom (DE&S)
S. Stamm (SWEC) ;

ABB~Cornbustion Engineering Nuclear Power
__

- - _ - . - -- -

C:>mwr. Engreemp inc MOD P os;ect m bad Te'e;tene (203) 606 7931
Post O ne Bon 500 ran 1293: ?E-5 9512
wnow . Connemes 06095 0500 Teen 93297 cot 4EN WSOR

,



7_
- -

SYSTEM 80+" For reference purposes only. Not latended
to comprise a part of either the " Der 1 or
Tier 2 System 80+ submittal.

SUPPORTIVE INFORMATION FOR STATION SERVICE WATER SYSTEM
(2.7.5)

1. Amplifyine Information for the Station Service Water System -
;

a) Confirination of the SSWS heat dissipation capacity during ' operation, shutdown,
refueling, and design basis accident conditions will be performed as part of the CCWS
heat dissipation capacity analysis. (See CCWS Amplifying Information.)

"Re analysis will demonstrate that only one station service water pump matched with
one component cooling water heat exchanger receiving component cooling water flow
is required to operate during post design basis accident conditions. The analysis will
also demonstrate that each Division of the SSWS matched with one operating CCWS
Division has a heat dissipation capacity to achieve and maintain cold shutdown. !

2. CESSAR-DC Chapter 14 Tests Annticable to the SSWS '

See CESSAR-DC Section 14.2.12.1.78 L

>
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>
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2.7.5 -1- 05-01-93
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9.2 WATER SYSTEMS

9.2.1 STATION SERVICE WATER SYSTEM
E

The Station Service Water System (SSWS) is an open system that
takes suction from the Ultimate Heat Sink (UHS) and provides
cooling water to remove heat released by plant systems,
structures and co=ponents. The SSWS returns the heated water to
the ultimate heat sink. The SSWS cools the Component Cooling
Water Syste= (CCWS) which in turn cools essential and
non-essential reactor auxiliary loads. The SSWS is shown in I

Figure 9.2.1-1.

9.2.1.1 Desian Bases

9.2.1.1.1 Safety Design Bases

Safety design bases applicable to the SSWS are as follows:

A. The SSWS, in conjunction with the Co=ponent Cooling Water
System (CCWS) and ultimate heat sink, is capable of removing
sufficient heat from the essential heat exchangers to ensure
a safe reactor shutdown and cooling following a postulated
accident coincident with a loss of offsite power.

B. The SSWS is capable of maintaining the component cooling
water supply te=perature of 120*F or less following the Idesign Lasis accident under the most adverse historical
=eteorological conditions consistent with the intent of
Regulatory Guide 1.27.

C. A single failure of any component in the SSWS will not
impair the ability of the SSWS to meet its functional
requirements.

D. Adverse environmental occurrences will not impair the
ability of the SSWS to meet its functional requirements.

E. The SSWS is designed to detect leakage from the system.

F. The SSWS is designed to minimize the effects of long-term
corrosion, silt, mud and organic buildup.

G. The SSWS is designed to withstand the effects of a Safe
Shutdown Earthquake (SSE).

1

H. Components of the SSWS are capable of being fully tested I

during normal plant operation. In addition, parts and ,

co=ponents shall be accessible for inspection -at any tinc. |

Amendment I
9.2-1 December 21. 1990 )
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I. All essential SSWS components are fully protected from
floods, tornado missile damage, internal missiles, pipe
breaks and whip, jet impingement and interaction with
non-seismic systems in the vicinity.

J. The system is designed to minimize the potential for water
ha==er by providing for adequate filling and high point
venting.

9.2.1.1.2 Power Generation Design Basis

Power generation design bases pertinent to the SSWS are as
follows: I

A. The SSWS, in conjunction with the CCWS and SCS, is designed
to cool the reactor coolant from 350*F to 140*F' through the
shutdown cooling heat exchangers and the co=ponent cooling
water heat exchangers. The reactor coolant system can be
cooled to 140'F within 24 hours after . reactor shutdown by
first cooling the reactor coolant to 350*F through the steam
generators and then cooling to 140'F by utilizing both
divisions of the SCS, CCWS, and SSWS. The cooling rate of
the reactor coolant does not exceed the administrative limit
of 75'F/hr.

to a| EB. The SSWS, in conjunction with the CCWS, is designed
provide a maximum cooling water temperature of 120'F to all J
components required to operate during a nottal shutdown.

C. The SSWS, in conjunction with the CCWS, is designed to
provide a maxi =um component cooling water temperature of I
105'F or less during normal operating modes.

D. The SSWS through the CCWS is designed to provide cooling
water to- the RCPs, letdown heat exchanger, _ sample heat
exchangers ,4 n;n c;;catial chilled water condensers, and J
other non-essential reactor auxiliary cooling loads.-

nerenal
9.2.1.1.3 Codes and Standards

EThe SSWS and associated components are designed in accordance
with applicable ' codes and standards. The design conforms with
General Design Criteria 2, 4, 5, 44, 45 and 46 and the intent of
the Standard Review Plan.

Amendment J
a ,_, s- t, ,n soo,
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9.2.1.2 Syste= Description
O

]The SSWS consists of two separate, redundant, open loop,
E

safety-related divisions. Each division cools one of two
divisions of the CCWS, which in turn cools 100% of the

jsafety-relatedloads. The SSWS operates at a lower pressure than

;the CCWS to prevent contamination of the CCWS with raw water.
o
, d Each division of the SSWS consists of two pu=ps, two strainers,
a1 two su=p pu=ps, and associated piping, valves, controls and

g
s 4g instru=entation. The station service water pu=ps circulate~

-f g cooling water to the co=ponent cooling water heat exchanger and
U3cback to the ulti= ate heat sink. Provisions are =ade to ensure a

o.3] continuous flow of cooling water under normal and accident
"a v conditions.e Con %b ore ymded b A c o d ra l r= +c % ily dry
S, sMi.e sw.ce vder -flea A % c,mp.oukc..t ) g , y

_ d 9.2.1.2.1 Co=ponents Description e Wa.cn.t *

c *wC
-t- fTable 9.2.1-2 lists co=ponent design parameters. Each co=penent
_5 h is also described in the following sections. Table 9.2.1-3 lists

T the active valves for the SSWS. These valves are described in
*

-~ ",- Section 9.2.1.2.1.8.,e

2Wt
M 49.2.1.2.1.1 SSWS Pu=ps ypicagT_ .

Four identical station _ service water pu=ps are provided, two
cures cer division. t Each: pu=p provides 100% of the required flow

Ifor post-LOCA conditions.v dj$uring nor=al operation only one pu=p
per division is required tc bc--operating. The second pu=p in the
respective division will automatically start on a low pu=p
discharge pressure signal. This is indicative of a failure of
the operating pu=p.

i

The pu=ps are of the vertical centrifugal type and are installed
in the station service water pu=p structure. -Thcy crc lamilma
ruch * t t'ey eet the -iniru: required RS!! at thc .;i ults.mm
cccurrence cf the "* ' E pond drcu-dcun, 1ximum pond tc;peratc c, g
taximu: f1cu thrcugh th: =creen: and p-iping to the pits, ;nd g
c:cusing th sfety-gr:dc ccreenc arc 50t cicgged. De station
service water pu=p =otor coolers receive cooling water t ro= their
respective station service water pu=p discharge at all times
while the pu=p is in operation. The pu=p =otors and all other
electrical equip =ent in the pu=p structure are located above the
=axi=u= flood elevation.

The pu=p =otors are connected to their associated 4160 volt Class
1E Auxiliary Power Systen. In the event offsite power is lost,
the pu=ps are stopped and restarted in accordance with the diesel
generator's load sequencing.

A=end:ent I
o SA noco.hac 71. 1940

- __- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - __ _ . _ _ _ - - _ __. _ _ _ _ _ - _. _ - - -
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The sizing of the station service water pu=ps is based . on the
following operating mode requirements:

E
,

Normal power operation - 1 pu=p per division operating |

Normal shutdown - 4 pu=ps operating y
(24 hours)

'.n a gic clw.s..n
,

;

Safety grade shutdown - 2 pumps required 1 pcr divisi n E
(36 hours) Or 2 in Onc division

(00rr:0pending eith th;
opercting CC" hcct eahcngec;

4 Post-LOCA - 1 pump required, (corresponding
with the operating CCW heat

b exchanger)
$ 1

7 The station service water pu=ps are provided with at least 7%
margin in head at the pump design point. The head versus flow

0 curve is continuously rising from the design point to shut-off.k
The mini =um available NPSH is the s= aller of (1) 2S percent of,
or (2) 10 feet greater than the required NPSH specified by the
pu=p vendor.
7

9.2.1.2.1.2 SSWS Pump Structure

The pu=p structure is a Seismic Category I design.

The UHS inlet to the station service water pu=ps is equipped with
a safety grade screen system (see Section 9.2.1.2.1.4).

9 . 2.1. 2 .1. 3 Piping, Valves, and Fittings

-Piping to and from the CCW heat exchangers is corrosion,

j resistant. Materials are to be selected on a site-specific basis
to be compatible with the ultimate heat sink makeup water
chemistry and water treatment. All safety-related piping,
valves, and fittings are supplied in accordance with ASME Code
Section III, Class 3.

All material exposed to the raw water will be tested at t'ypical
operating temperatures with _similar station service

water |Jchemistry to evaluate the adequacy of the materials.

The supply arid return piping to and from system components in a
division is physically separated from the supply and return lines E
in the redundant division.

per opend., as c ..l. n) rey.re <-=MI i^crbring occ=l ew,

A .w.J p-p sa = % ..e be. noJeJ.moy
Amendment J

9.2-5 April 30, 1992
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CESSAR-DC Attachment (Refer to page 9.2-5)

INSERT A:

The available NPSH is calculated at the highest expected operating
temperature and flow, at the normal water elevations, and assuming
the traveling screens are 50% clogged. The available NPSH exceeds i

the required NPSH for worst case UHS water elevations for all
,

operation, flow, and te=perature conditions. = (Note: For worst case
UHS water elevation, the margins previously specified need not
apply.)
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9.2.1.2.1.8 Active Valves

The following valves are required to maintain their functional
capability during a safe plant shutdown. The active valves are
listed on Table 9.2.1-3. -

A. Station Service Water Pump Discharge Check Valves

Valves SW-1302, SW-1303, SW-2302, and SW-2303 are required I

to function during a safe plant shutdown.
,

B. Station Service Water Strainer Backwash Valves

Valves SW-100, SW-101, SW-102, SW-103, SW-104, SW-105,
SW-106, SW-107, SW-108, SW-109, SW-110, SW-111, SW-200,
SW-201, SW-202, SW-203, SW-204, SW-205, SW-206, SW-207,
SW-208, SW-209, SW-210, and SW-211 are required for a safe
unit shutdown. These valves are provided with electric ;

motor operators. 'y.
C. Co=ponent Cooling Water Heat Exchanger Isolation Valves

Valves SW-120, SW-121, SW-122, SW-123, SW-220, SW-221, i

SW-222, and SW-223 are required -to function during a safe i

plant shutdown. These valves are provided with electric
motor operators and can be remotely operated from the
control room.

,

t

9.2.1.2.1.9 Electric ~ Power Supply - SSWS Emergency Power ;

46.c r specNe dn,.5..mlRequirement ie
5deh rebic) co,rnpersts ice | Chu 1E. besw.s . I .;

e [ach division of the SSWS receive)l power from4 it :::sciatc:1
}

;

wiess ir A=iliary I';ucr Dist;n. In the event of loss of offsite
power, this power system is supplied by the emergency diesel ;

generators. There are two diesel generators, either of which is
,

capable of supplying power for the operation of one division of
the necessary safety equipment. Division 1 essential components
are aligned to Emergency Load Centers A or C and_ Division 2
essential components are aligned to Emergency Load Centers B or ;

D. t

!

The emergency load center and channel designation for the SSW |
pumps, valves, and controls are given in Table 9.2.1-4. (Note: !

each pump start /stop control is from a different channel.)
:

i

!
i

,

!

Amendment J -

9.2-7 April 30, 1992 j
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9.2.1.2.2.2 Nor=al Operation
T ; coll )yp y

bdguring normal operation one station service water pump and one I
component cooling water heat exchanger per division is in
service. Station service water is supplied to the compor.ent
cooling water heat exchangers that are in service and receiving
heat loads from the CCWS.

9.2.1.2.2.3 Unit Shutdown

Both divisions of the SSWS (four station service water pumps and
four component cooling water heat exchangers) are required to
accomplish a normal reactor shutdown, that is, a reactor coolant
temperature of 140*F in 24 hours. Although a normal reactor
shutdown is accomplished by operation of both SSWS divisions,
shutdown and cooldown over 36 hours is possible with use of a
single division.

'

9.2.1.2.2.4 Refueling Operations

Both divisions of the SSWS (four station service water pumps and
four component cooling water heat exchangers) are required to be

<in service during refueling.
I

9.2.1.2.2.5 Emergency Operation
,

one station service water pump and corresponding component
cooling water heat exchanger is required to operate during
post-LOCA. The SSWS will operate for the required nominal 30
days following a postulated LOCA without requiring any makeup
water to the UHS and without requiring any blowdown (that is,
from non-open heat sinks such as a cooling pond) for salinity
control. Provisions for non-essential makeup water and blowdown
are discussed in Section 9.2.5.
9.2.1.2.2.6 Loss of Offsite Power

A loss of offsite power results in the shutdown and restarting of jthe station service water pumps in accordance with the diesel
igenerator load sequencing, j

9.2.1.3 Safety Evaluation
|
|

Safety evaluations, numbered to conform to the safety design i
bases, are as follows:

|

Amendment I
9.2-9 Daca*ha" 71 1**O |

1
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TABLE 9.2.1-4 '(Cont'd) i

(Sheet 3 of 3) f
t

STATION SERVICE WATER SYSTEM -!
!

EMERGENCY POWER REQUIREMENTS <

f
?

Station Service Water System Controls i|
|

Controls Emergency channel !

Station Service Water Pu=p 1A A ;
Start /Stop !

Station Service Water Pump 1B C i
Start /Stop

i

Station Service Water Pu=p 2A B I'

Start /Stop
,

Station Service Water Pump 2B D ,-

Start /Stop '

1 i

e

%kion 6ervue., 'McYer hr'osne r

%rYh $*P
.

C-
$thnun Nedut N4 Cf *'M r

|

$kc.c5| 96P

94,, sece,a Aler $rranc & b
!

5tcet/ 5hp .:

{" ftfasner b
'

I

'

$tqktao $8r V tCE j:

54 ort /5hp |
I
!

I
t

.:
)

i

|

i

',

Amendment I
_ 7

December 21, 1990- (

F
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SYSTEM 80+" For reference purposes caly. Not latended
to compdse a part of either the Tier I or
Tier 2 System 80+ submittal. '

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM
. (2.7.5)

Relationshin of the Safety Anaksis to the SSWS

The Safety Analysis assumes that the SSWS removes the heat loads from the CCWS.
heat exchangers.

t
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SYSTEM 80+" For reference purposes only. Not latended
to comprise a part of either the Tier 1 or
Tier 2 System 30+ submittal-- :

:;

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM '!
(2.7.5) - ,

,

1

Relationship of the PRA to the SSWS
.

1) Each SSWS division has two Station Service Water pumps per Division.
|

2) 'Ibc SSWS is precluded from entering the Nuclear _ Island. ,

t

;
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SYSTEM 80+" For rdersace purposes only. Not istemded
to coanprise a part d either the *I1er 1 or
Tier 2 System 80+ subenittat.

REFERENCE INFORMATION FOR STATION SERVICE WATER SYSTEM
(2.7.5)

Relationship of the Shutdown Risk Evaluation to the SSWS '

None
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SYSTEM 80+" For reference purposes only. Not intended
to comprise a part of either the ' Der 1 or
' Der 2 System 80+ submittal.

SUPPORTIVE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6)

1. Amnlifyine Information for the CCWS

[ NOTE: He limiting Design Basis . Accident heat dissipation rate is specified as an
Interface Requirement for the Ultimate Heat Sink as specified in the SSWS (Section
2.7.5). The CCWS, SSWS, and the UHS operating in combination must be shown to
be capable of dissipating at least this heat rate.]

a) Confirmation of the CCWS heat dissipation capacity during operation, thutdown,
'

refueling, and design basis accident conditions will be performed. An analysis will be
performed based on the as built CCWS seniced components and measured Dow rates.
The analysis will be based on the following:

1) CCWS flow to cooled components for each plant mode

2) SSWS Dow to each component cooling water heat exchanger

3) Design basis station senice water inlet temperature

4) Vendor heat exchanger data

ne analysis will demonstrate that only one component cooling water pump matched
with one component cooling water heat exchanger is required to operate during post-
accident conditions. De analysis will also demonstrate that each Division has a heat
dissipation capacity to achieve and maintain cold shutdown. ,

b) Confirmation of the pressure relief capacity prmided for each reactor coolant pump
will be performed. An analysis will be performed based on the as-built CC%S :
components. He analysis will be based on quantity of the relieved Duid and Duid
temperature.

The analysis will demonstrate that the pressure relief capacity prosided for.each
reactor coolant pump is sized to accept the maximum expected in-leakage from a
reactor coolant pump high pressure seal cooler or throttle seal cooler tube rupture.

2. CESSAR-DC Chanter 14 Tests Annlicable to the CCWS
-

See CESSAR-DC Section 14.2.12.1.79

2.7.6 -1- 05-01-93
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9.2.2 COMPONENT COOLING WATER SYSTEM

The Component Cooling Water System (CCWS) is shown in Figure r ;

9.2.2-1. Table 9.2.2-3 lists the. essential and non-essential -|
nuclear component heat loads for the CCWS. t

i

i9.2.2.1 Design Bases

9.2.2.1.1 Safety Design Bases
ESafety design bases applicable to the CCWS are as follows: ,

A. The CCWS, in conjunction with the Station Service Water i
'System (SSWS) and the Ultimate Heat Sink (UHS), is capable

of removing sufficient heat from the essential heat {
exchangers to ensure a safe reactor shutdown and cooling 1 .

following a posti.. c l accident coincident with a i

loss of offsite power. j
t

B. The CCWS, in conjunction with the SSWS, 'is capable of I
;maintaining the outlet temperature of the component cooling

water (CCW) heat exchanger within the limits of 65'F and
120'T during a design basis accident with loss of offsite

!, power. *

C. A single failure of any component in the CCWS will not E
impair the ability of the CCWS to meet its functional
require =ents. ;

!

D. Adverse environmental occurrences will not impair the
ability of the CCWS to meet its functional requirements. 7

E. The CCWS is designed to detect leakage of radioactive water
into the CCWS and to detect loss of component cooling water i

,

volume.
i
!

F. The essential cooling loop piping and components are i

designed in accordance with ANGE- Safety Class 3 |
requirements. Containment isolation valves and containment J_ t

penetration piping are designed in accordance with .'."C! -

ISafety Class 2 requirements.

G. The CCWS is designed to withstand the effects ' of a safe I

shutdown earthquake (SSE). t
E .'

H. Co=ponents of the CCWS are capable of being fully tested |
during normal plant operation. In addition, parts and

(-
components are accessible for inspection ct cri tisc. 3

{
*

t
. .

I

Amendment J |

9.2-19 April 30, 1992- ;

;

.
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I. There will be no flow degradation to safety components if
the non-essential and the spent fuel pool headers fail to
isolate when required. ,

J. All essential CCWS components are fully protected from i

floods, tornado missile damage, internal missiles, pipe '
'

breaks and whip, jet impingement, and interaction with
non-seismic systems in the vicinity.

P

K. The system is designed to minimize the potential for water .

'
hammer by providing for adequate filling and high point
venting.

The CCWS is a closed loop cooling water system which cools I

components and heat exchangers _ located in the Nuclear Island. i

Heat transferred by these components to the CCWS is rejected to
the SSWS via the CCW heat exchangers. ,

9.2.2.1.2 Power Generation Design Basis I |

Power generation design bases pertinent to the CCWS are as
follows: j

*

A. The CCWS, in conjunction with the Shutdown Cooling System
(SCS) and SSWS, is designed to cool the reactor coolant from '

'

350*F to 140*F through the shutdown cooling and component
cooling water heat exchangers. The reactor coolant can_be i

cooled to 140*F within 24 hours af ter reactor shutdown by
first cooling the reactor coolant to 350*F through the steam ;

generators and then cooling to 140*F by utilizing both ,

divisions of the SCS, CCWS, and SSWS. The cooling rate of 1

the reactor coolant will not exceed the administrative limit
Eof 75'F/hr. ;

B. The CCWS, in conjunction with the SSWS, is designed to ;

provide a maximum cooling water temperature of 120*F to all }y
components required to operate durir.g a normal shutdown. !

t

C. The CCWS, in conjunction with the SSWS, is designed to E ;

provide cooling water to the reactor coolant pumps, letdown .'

heat exchanger, sample heat exchangers, non c.;scntial y
-.+ chilled water condensers, and other non-essential reactor

,

auxiliary cooling loads.
normat ,

D. The CCWS is designed to accommodate a thermal expansion from
I65'T to 150*F.

E. The CCWS, in conjunction with the SSWS, is designed to
provide component cooling water temperature of 105*F or less
during normal operating modes.

!

Amendment J
9.2-20 April 30, 1992 ;

r
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F. The CCWS provides protection against station service water !
leakage into the reactor coolant system. j

G. The CCWS provides protection against release of radiological f
contamination into the environment via the UHS. !

I

H. The CCWS is designed to minimize the effects of long-term f
corrosl'on. '

!

9.2.2.1.3 Codes and Standards .|

The CCWS and associated components are designed in accordance |
with applicable codes and standards. The design conforms with :

General Design Criteria 2, 4, 5, 44, 45, and 46, and the intent |
of the Standard Review Plan.

,

9.2.2.1.4 Interface Requirements
i

The Component Cooling Water (CCW) Heat Exchanger Structure is an i

out of scope item which shall'be provided by the applicant. . The t

licensee shall verify that the following int requirements f

are met to ensure adequacy with the System 80+gaceStandard Design:
t

A. The CCW Heat Exchanger Structure shall meet Seismic Category
tI requirements.
!

B. The CCW Heat Exchanger Structure shall withstand the effects ;

of the following events. y
;

1. Natural phenomena, including SSE, floods, tornados, and. '

hurrie:.:::.
hurncane.3

2. Externally and internally generated missiles. ;

!

3. Fire and sabotage.
i

C. The CCW Heat Exchanger Structure shall be located to
'
.

minimize the amount of SSWS piping and equipment surfaces
exposed to the corrosion and fouling effects of the service ,

water. An evaluation shall be performed to select the
preferred location based on site specific conditions.

:

D. The CCW Heat Exchanger Structure shall provide physical ,

barriers to . maintain divisional separation of- CCWS |
components.

E. The CCW Heat Exchanger Structure shall ' provide |
compartmentalization of the heat exchangers such that C

-

I service water leaks and spills can be kept out of floor !

drains which are processed through the Liquid Waste |'
-

Management System.
!Amendment J

9.2-21 April 30, 1992 j
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Ned is removed bem 4he. CCWS h h Mos of sfahon guice,
( Wdef 4krogh 4be. duk $de. of' 4be cor,poneni cochn5 4

hed e.u.kangers. :

6. The CCW Heat Exchanger Structure Ventilation System
shall be controlled from the main control room.
Instru=entation and controls shall be provided in
accordance with ANSI /ANS 59.2.

The CCW heat exchangers are also out of scope ite=s. A reference J
horizontal shell and tube heat exchanger is discussed in the
following sections, however a plate type heat exchanger may be
substituted. Sites selecting the plate type heat exchanger shall
provide strainer protection against debris or arrangements which
allow backflushing on the service water side.

9.2.2.2 System Description

The CCWS consists of two separate, independent, redundant, closed
loop, saf ety related divisions. Either division of the CCWS is
capable of supporting 100% of the cooling functions required for

'

a safe reactor shutdown.
ud:er ^ cook 3

One component cooling water pu=p and heat exchanger (matched with
operating SSWS division) is required to operate during post-LOCA.
Cooling + to the spent fuel poo1# heat exchanger (s) and the
non-essential * hep- is isolated on a SIAS. If these headers fail
to isolate, the idle component cooling water pu=p in the
respective loop will automatically start on a low pump
differential pressure signal. This assures that there is no flow y
degradation to the essential components.
hader(.5)

? The CCWS operates at a higher pressure than the SSWS)( -rh e-
' -

; pr cc..ts the leakage of station service water into the CCWS in
the event of a CCW heat exchanger tube leak.

-%s prew4%
Each division of the CCWS includes two heat exchangers, a surge
tank, two component cooling water pumps, a chemical addition
tank, a component cooling water radiation monitor, two sump
pumps, a component cooling water heat exchanger structure sump
pump, piping, valves, controls, and instrumentation. No cross
connections between the two divisions exist.

^
_ _

- - -

Each division onsists an ess ntial an non-essen al coolin
loo . The e sential ops are composed f ANSI S ety Class
pi ing and omponents The n .-essenti loops a co= posed of
r n-nuclea safety ping an compone s, with te exceptic of

I he conta' ment iso ation va ves and -netration iping whi . are
ANSI Saf ty Class .

'DEt.ETE AND #CD MN A

A=end ent J
9.2-23 April 30, 1992



--
.

:

,

i
i

!

[

CESSAR-DC Attachment (Refer to page 9.2-23)
1

;

INSERT A [

,

The CCWS provides cooling water to the essential components and !
non-essential components listed in Section 9.2.2.2.2. Essential '!

'components are supplied component cooling water by means of Safety -
Class 3 cooling loops. Non-essential components are supplied t

ec=ponent cooling water by means of non-nuclear safety class-
cooling loops with the exception of the charging pump miniflow heat
exchangers and the charging pump motor coolers which are supplied !

cor:ponent cooling water by means of Safety Class 3 cooling loops.
Containment isolation valves and penetration piping are designed in :
accordance with Safety Class 2 requirements. !

,

b

,

+

1

b

!

f
f

i

i

i
;

!
>

f
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headers
The non-essential h::t l ad: and the spent fuel pool cooling heat
exchangers$ vith th ex: ption of th CC" h::: Ic;dsy are
isolated fr r th: ::: .ti:1 10;d automatically on an SIAS. The J

h loods isolate on a
nk level,(and b.c;th;;t leads the RCPnon-essential

g Qglow-low surg

eC S rovid s co ing ater t the ssenti 1 comp nents a d

on- ssen ial c mpon nts isted n Sec ion 9. .2.2.2 Heat is
IN emo ed rom e S b the low gf sta ion se vice v er

thr ugh the ube ide of th comppinent ooling water eat
y
m ex ang rs.
O
$ Makeup water to the CCWS is normally supplied by the

Demineralized Water Makeup System, described in Section 9.2.3.
JIf the Demineralized Water Makeup System is unavailable, such as

during an accident, a backup makeup water line of Seismic-
Category I construction is provided. This essential
safety-related makeup water source is from the Station Service I

Water System (SSWS). A removable spool piece is placed in this
line to prevent inadvertent addition of station service water.

Surge tanks, one per division, are connected to the suction
piping of the component cooling watar pumps. The surge tanks are |J

~

*

located at the system's high point to facilitate venting and|1
filling. System leakage is replaced with water from the8
Demineralized Water' Makeup System. Both of the makeup water |J
suoplies, sumo and demineralized water, are integrated ander

An assured Seismic Category 4 makeup source, which is I,
,

1- recorded.not utilized during normal operation, is available to each surge |J
tank from the corresponding division of the Station Service Water
System. I

intermediate cooling water system betweenThe CCWS serves as an
the Reactor Coolant System (RCS) and the SSWS. A radiation
monitor is provided at the outlet of the component cooling water

Thisppumps to detect any radioactive leakage into the CCWS.
monitor is indicated and alarmed in the control room.
The vetted surfaces in the CCWS are of materials compatible with
the cooling water chemistry. The major portion of the CCWS is I

constructed with carbon steel. The system water chemistry is
controlled for the prevention of long term corrosion. Organic
fouling and inorganic buildups are controlled by proper water
treatment. The use of demineralized water and corrosion
inhibitors will minimize these problems. f

Amendment J
9.2-24 April 30, 1992
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9.2.2.2.1.1 Component Cooling Water Heat Exchangers

Four component cooling water heat exchangers are provided, two
per division, to handle the essential and non-essential cooling
requirements. The heat exchangers are sized to provide cooling I

water at no greater than 105'F during normal operation and at no
greater than 120*F during shutdown or post-LOCA operating modes.

Each operational mode requires a different alignment of component;
cooling water heat exchangers. These requirements are listed

below:

Normal Power Operation - 1 HX per division

Normal shutdown (24 hours) - all 4 HXs

Safety grade shutdown (36 hours) - 2 HXs required
1 NZ dili;i;L Z [,
4-in a single division ;

{thi; ;ZZ;Lg;;,;;t i; '

dependent up;n final I

h :t exch:nger ci:ing) :

'

- 1 HX in either divisionPost-LOCA "

E

Luo gwide, en instelled s;.ere for ell gereting sedes, acept
for normal shutde. . 00: ling. ;

The component cooling water heat exchangers are horizontal,
single pass, fixed tubesheet, counterflow heat exchangers with |y
straight tubes. Heat is transferred from the cocponent cooling [

water to the station service water through the component cooling j
water heat exchangers. Although a horizontal heat exchanger with ;

straight tubes is specified for this design, specific stations
can replace these heat exchangers with a plate type. .

!

Station service water flows through the tube side of the ;

component cooling water heat exchangers to facilitate their
'

cleaning and maintenance. Adequate tube pull space is provided. J

The tube side is operated at a lower pressure than the she11 side
;

as noted in Section 9.2.2.2.
The shell side carries the component cooling water. This closed
loop shell side water is initially supplied with demineralized

fwater from the Demineralizeo Water Makeup System (Section 9.2.3).
|The heat exchanger fouling factors are based and documented for

each heat exchanger in accordance with TEMA (Tubular Exchanger y
'

Manufacturers Association) standards and the system water

chemistry. An appropriate margin in heat exchanger area is ,

j provided to allow for tube plugging.
>

,

hr.n3 ne enal ower operdica os cool.3 r quirefsr e Amendment J
dihl h=d 'd'A*"$*'2-2 6 April 30, 1992Neue,Yhe a

'n a d visse.~ & he ete.ded
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EA 9c-
The maximum flow velocity for nominal flow conditions in thee

tubes is in accordance with Heat Rchangc Institute (HEI)
standards for power plant heat exchangers. The tube velocity for y
nominal flow conditions is not less than 3 ft./second.
The component cooling water heat exchanger tube and tubesheet
materials are selected on a site specific basis to be cc=patible
with the site Ultimate Heat Sink makeup water chemistry and water y
treat =ent.

The material selected for the component cooling water heat
exchanger tubes exposed to service water in a fresh water I

environ =ent with a maxi =um chloride concentration of less than
200 ppm and less than 500 ppm is Type 304L stainless steel and
Type 316L stainless steel, respectively. An alternative material
with improved corrosion resistance may be specified.

For component cooling water heat exchanger tubes in a service
water environment of salt or brackish water, titanium or AL-6XN y
stainless steel is specified.

The component cooling water heat exchanger tubesheet materials
are specified as follows:

A. For 304L stainless steel tubes: 304L stainless-clad carbon
steel or solid stainless steel tube sheets. I

B. For 316L stainless steel tubes: 316L stainless-clad carbon
steel or solid stainless steel tube sheets.

C. For AL-6XN stainless steel tubes: solid 304L or 316L
stainless steel tube sheets.

D. For titanium tubes: solid titanium tube sheets are

preferable, however, solid 304L stainless steel or solid
316L stainless steel tube sheets can be specified.

J

.

{

Amendment J
9.2-27 April 30, 1992
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Mkf-C 0f"%ncr Coo to
- ~ bU har qnd hop af.LA 3Cf1 0

pur P h fe.,n &c. cerdrel room to o'ernde auYom:dic-
od."4ahn. yrodded f.lpsc.;lyCamponent Cooling Water Pumps"

9.2.2.2.1.2 I
i

Four identical component cooling water pumps are provided, two i

|cuers rer division. dguring nor=al operationg only one pump per
division is req" ired te be in service. If cooling water flov ;

require =ents exceed the capacity of this one pump, the second ;

loop vill automatically start on a low pump ,

This signal can be an indication I |!pu=p in the same
differential pressure signal.
of either a failure of the running pump or an increase in cooling 1:

vater flow requirements. i

A co=penent cooling vater pump high differential pressure signal
opens the containment spray heat exchanger isolation valva -

associated with that division. This assures a mini =um flow path -

for the component cooling water pump.

Pump sizing is based on the following:
E |1 pump in each divisionNor=al power operation -

J
Normal shutdown (24 hours) - 4 pu=ps

Safety-grade shutdown (36 hours) - 2 pumps required 4 E
i p:r '!ivicier er .

-G-in a single division >
>

(astched with p::: ting
h::t 0%: hanger:)-- ,

I- 1 pump requiredPost-LOCA (matched with operating
heat exchanger)

: 1

' Thic prcvidec :n installed cpare for all Oper ting nodes cxcept' g ;\

j
nor :1 chutdc.n ecoling, i

The pumps are of a double suction centrifugal design with a
!

horizontally split easing for ease of =aintenance. Mechanical ;

seals are provided to minimize leakage. The component cooling ;

vater surge tank is located at a higher elevation than the
This will ensure flooded suction y ,

component cooling water pumps. '

and maintain a constant pressure at the suction side of the pump.
Each CCW pump motor is connected to a separate Class 1E EnergencyIn the event offsite power is lost, the pumps are ;

iLoad Center.
stopped and restarted in accordance with the diesel generators' i

load sequencing. r

|The component cooling water pumps are provided with at least a 7The head versus ;

percent margin in head at the pump design point.
|flow curve is continuously rising from the design point to

shut-off.

r quirerne/dT increaw.,Daring nortrol pewer cparaison 45 coolinge ;

ne addit ~onal %p in o desen enq he nee 2e.d. A=endment J
I 9.2-28 April 30, 1992
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f 1-se, vdves con k mamaOy oPed and cW OoA k
cantro\ roo m.

I
A. Non-Essential Supply Header Isolation Valves

are pneumatically |Jvalves CC-102, CC-122, CC-202, and CC-222
controlled valves that fail closed on loss of instrument
air. These valves close to terminate component cooling I .

water flow to the non-essential equip =ent in the event of an
accident. These valves automatically close on an SIAS or #

gDy low-low component coolina water surce tank leveh The valve
closure times are adequate to prevent co=plete loss of surge
tank volume due to a break in the non-safety piping.+

7

B. Non-Essential Return Header Isolation Valves

Valves CC-103, CC-123, CC-203, and CC-223 isolate the |J
non-essential return headers from the essential return

Iheaders in the event of an accident. These valves are
pneumatically controlled and fail closed on loss of

They automatically close on+SIAS or low-low |J*
Instrument air.
component coolina water surce tank leveh The valve closureDg times are adequate to prevent complete loss of surge tank I

volume due to a break in the non-safety piping. 4

C. Shutdown Cooling Heat Exchangers 1 and 2 Control Valves
.

.

Valves CC-110 and CC-210 provide a constant component y
cooling water flow of 11,000 gpm to their respective heat
exchangers. The valves are pneu=atically controlled and
fail open on loss of instrument air. These valves are
provided with travel stops to restrict maximum flow.

D. Shutdown Cooling Heat Exchangers 1 and 2 Isolation Valves

Valves CC-111 and CC-211 provide component cooling water
flow isolation for the shutdown cooling heat exchangers. i

These valves are provided with electric motor operators and j

can be manually opened and closed from the control room. '

E. Spent Fuel Pool Cooling Heat Exchangers 1 and 2 Isolation
Valves

Valves CC-113 and CC-213 close to terminate component ,

cooling water flow to the spent fuel pool cooling heat y ;

exchangers in the event of an accident. These valves are '

provided with electric motor operators and automatically
close on SIAS. 7. :nual overridc 1; providcd in the csntrei

O. - IM Lu ac=dabinhed, heau ived Iw e. w -

to the heat exchon cr du - a dcsign basis ;

pcrritting ,TN5e vdves can )* manuc.th o;pene;rinJ cio,e; x,. u-ident. .,

scdfrelr . Ar.a) a cles.p basis Sc464nt Aew cw 6 r eshW5MJ geA-ca e
i J y.r, ..+4 sew 3
% vJve, 6 m nudiy emd ,) close) -cm

4he. conYrok rom.
|

Amendment J |
9.2-31 April 30, 1992 j
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F. Spent Fuel Pool Cooling Heat Exchangers 1 and 2 Centrol
Valves

valves CC-112 and CC-212 provide constant flow to their i

respective heat exchangers. These valves are pneumatically
controlled and fail open on loss of instrument air. Travel

stops are provided to restrict the maximum flow.

G. Containment Spray Heat Exchangers 1 and 2 Isolation Valves

Valves CC-114 and CC-214 provide component cooling water
flow isolation for the contain=ent spray heat exchangers.
These valves are provided with electric motor operators.

aI These valves open automatically on*high component cooling
water pump differential pressure , 00AC, ;; can tu ;pened
ranually f;;; the c;ntrol rcc;. 5'3= l or *a o. C S AS. ~ib s e.

be mewally aps.nsd and clared from %e. cedron room.valves can
H. Component Cooling Water Heat Exchangers 1A, 1B, 2A, and 2B

IBypass Control Valves

Valves CC-100, CC-101, CC-200, and CC-201 regulate the
co=ponent cooling water heat exchanger bypass flow. These
valves modulate the component cooling water bypass flow to
maintain a relatively constant component cooling water
outlet temperature. The service water flow remains constant.
These valves are pneumatically operated and are required to >

fail closed. These valves automatically close on an SIAS.

I. Component Cooling Water Heat Exchanger Isolation Valves

Valves CC-106, CC-107, CC-108, CC-109, CC-206, CC-207,

CC-208, and CC-209 are required to function during a safe
plant shutdown. These valves are provided with electric
motor operators and can be remotely operated from the
control room.

J. Component Cooling Water Pump Discharge Check Valves

Valves CC-1302, CC-1303, CC-2302, and CC-2303 are required
to function during a safe plant shutdown. In the event that
one of the pumps ceases to produce flow and pressure head, J
these valves prevent flow reversal through the nonoperating
pump.

K. Component Cooling Water Surge Tank Vacuum Breakers
I

The CCWS surge tank vacuum breakers are required to function
during a safe plant shutdown.

-

Amendment J
9.2-32 April 30, 1992
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L. Containment Isolation Valves

The following containment isolation valves close upon !
!receipt of a Containment Isolation Actuation Signal (CIAS)-

>
%

Supply to the letdown heat exchanger: CC-240, CC-241 |
.

Return from the letdown heat exchanger: CC-242, CC-243 J |
.

The following containment isolation valves are automatically i
4

closed on a low-low CCW surge tank level:
e
F

CC-130, CC-131 - Supply to reactor coolant pumps IA and J
1B 1 r

,

,

CC-230, CC-231 - Supply to reactor coolant pumps 2A and j
i2B

CC-136, CC-137 - Return from reactor coolant pumps 1A
and 1B ,

!

Return from reactor coolant pumps 2ACC-236, CC-237 -

and 2B ,(

I. !
'

These valves can be manually opened or closed from the
control room should leakage be detected.

5
.

M. Chesical and '';1une Centrol Oystea ( C'.'CC ' Cupply :: ceder i
.

I5;1ation '.';1 Jc;

Valic; CC 100 and CC 200 precid; ce;pencnt ;;;1ing ;ter .!
fler 10:1:ti0r f;r th: C''CC Cupply !!;;ders (i.e., eupply te J .

th: Ch:rging Purp M:t:r C::1r nd Ch;rging Pump Miniflow |
!!:st Exch;ng:r in dicision 1 and to the Charging T ,;.wtwr |

'
C: ler :nd Ch:rging C;;p Minifl: :::;t Exchanger in din lya
2, r;;p :ticcly). Th;;; e;1;;; ;;; precided with cicctrie
::t:r Oper ter: :nd ::r 5: :nu:lly :p:ned :.nd cles;d fre; i-

.<____m.._._,. ____ j
. . . . . . . . . . . . . .

,

,

M [. Electric Power Supply - CCWS Emergency Power Requirements i

hQ rekked c.<npanents for
c[achdivisionoftheCCWSreceivespowerfrom'it: :::: i:ted

In the event of-+ 4,100 isit Cless 1E Auxiliery Tower Cyetes. ,

I
loss of offsite power, the Auxiliary Power System is

*

supplied by the diesel generators. There are two diesel
generators, either of which is capable of supplying 100%
power for the operation 'of one division of the necessary :

safety equipment. Division 1 essential components are- .

(- aligned to Emergency Load Centers A or. C ' and Division 2 i

essential components are aligned to Emergency Load Centers B |*

oa D. ;

Cbss 1E busses wiA Amendment J' !--Meir re6 ped.ve, clms omt ,
h =>cepnen of uA%d..... 4.l.9.2-33. _...t;,. t.A-e .. A , , .a m .i m . u t -April 30, w c.<drolS .|1992

.2 6 .;.w . . . . .
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The Emergency Load Center and channel designation for the
CCW pumps, valves, and controls are given in Table 9.2.2-6. ;

(Note: Each pump start /stop control is from a different
channel.)

9.2.2.2.2 System Operation and Control y

The CCWS has two 100% capacity divisions, each with 100% >

redundancy of safety related components. Each division is

connected to its corresponding SSWS division through the

component cooling water heat exchanger. The component cooling
water heat exchangers serve as a pressure-thermal barrier between
the SSWS and CCWS. Each division has a 100% heat dissipation

Heat is transferred fromcapacity to obtain safe cold shutdown.the shell side to the tube side of the CCW heat exchanger and J

dissipated by the SSWS to the UHS.

At least one CCW pump is operational in each division for all
operating modes. If cooling requirements exceed the capacity of
one CCW pump, the second pump in that division will automatically
start on a low pump differential pressure signal. This cignal is
indicative of a failure of the running pump or an increase in
cooling water flow requirements.

The cutlet temperature of the component cooling water leaving
each component cooling water heat exchanger is regulated by the
component cooling water heat exchanger bypass control valve

(CC-100, CC-101, CC-200, and CC-201). As the temperature of the

component cooling water leaving the heat exchanger rises, the
bypass valve closes which allows more component cooling water to
flow through the heat exchanger and be cooled. The CCWS is
designed to maintain a relatively constant component cooling

water supply temperature to its heat loads. 7

Each division of the CCWS provides cooling for the following
redundant safety related components.

A. Shutdown cooling heat exchangers (2 total, 1 per division) .

B. Shutdown cooling mini-flow heat exchangers (2 total, 1 per
division).

C. Safety injection pump motor coolers (4 total, 2 per
division).

D. Contain=ent spray heat exchangers (2 total, 1 per division).

E. Shutdown cooling pump motor coolers (2 total, 1 per
division).

Amend =ent J
9.2-34 April 30, 1992
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H. Sample heat exchangers (14 total, serviced by division 2 - 8-
Primary. Sample Heat Exchangers and 6 Steam Generator Primary
Sample Heat Exchangers).

I. Gas stripper (1 total, serviced by. division 2). ,

J. Boric acid concentrator (1 total, serviced- by division 2),
tiocemb

K. M;n ;;;;.tial chilled water condensers (4 total,- 2 per

division)

L. Charging pump motor coolers '(2' total, 1 per division).

M. Instrument air compressor (4 total, 2 per division).

9.2.2.2.2.1 Unit Startup
CcW ..

.I-
Typically during a unit startup, cooling water is supplied to all
equipment. except for the containment spray heat exchangers and y.-

possibly one spent fuel pool cooling heat' ' exchanger. . This
requires the use of both divisions of.the component cooling water
system, twoicm s ..ci. eelir.g heat exchangers,-and-four ce;;:ncnt

-t ;;;1ing ; pumps . Certain components will not be in service'at all y
' times therefore allowing for.a reduction in CCWS load.

C.c w .
9.2.2.2.2.2 Normal Operation

Generally during normal operation, one CCW pump and one CCW heat
exchanger (matched with operating pump) is required in~ each
division. As the cooling requirements increase, additional

~

system equipment may be.needed. Cooling flow is supplied to all J.
~

components except the containment spray heat exchangers,. the
shutdown cooling heat exchangers, and possibly one ' spent ' fuel
pool cooling heat exchanger. The CCWS temperature is maintained
at no greater than 105'F.

9.2.2.2.2.3 Unit Shutdown

Both divisions of the'CCWS (4 heat exchangers and 4 pumps)' are
required to accomplish a normal reactor shutdown, that is to cool
the reactor coolant from normal operating temperature- to 140'F

- within 24 hours of reactor shutdown. A normal reactor . shutdown -I

entails cooling the reactor coolant to 350*F throughJ the' steam
generators and then cooling to 140*F.by utilizing both divisions
of the SCS,.CCWS, and SSWS. Cooling' water flow to the shutdown
cooling heat exchangers is manually ~ aligned from the control room

Amendment J
9.2-36- April 30, 1992
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for normal or safety grade shutdown. The CCWS, in conjunction I
.Iwith the SSWS, is designed to provide a maximum cooling water ,

temperature of 120*F to the shutdown cooling heat exchangers :

during normal shutdown.

Typically, during initial shutdown cooling, cooling water is J ;

supplied to all components except the containment spray heat i

exchangers and the spent fuel pool cooling heat exchangers. |

However, during final shutdown cooling, cooling water is supplied -i

to all components except the containment spray heat exchangers !

and possibly one spent fuel pool cooling heat exchanger. ,

9.2.2.2.2.4 Refueling Operations I

With both divisions of the CCWS supplying cooling water, (i.e.,

four CCW pu=ps and four CCW heat exchangers), the RCS will be at |J |

120*F, refueling temperature, at 96 hours after reactor shutdown.
The component cooling water temperature will peak at 120*F at the I ,

initiation of shutdown and decreases to 105*F prior to refueling. ;

component cooling water flow is supplied to all co=ponents other J
'

than the containment spray heat exchangers. The heat load on the
shutdown cooling heat exchanger is from the reactor decay heat.

. Both divisions of the CCWS are required to maintain the spent ,

fuel pool bulk water temperature at or below 120*F. This I
'

requires that both spent fuel pool heat exchangers are supplied ,

'

with component cooling water at the design flow rate.
'

9.2.2.2.2.5 Emergency Operation
h:oders

+

The. non-essential supply and return header isolation valves, |

CC-102, CC-103, CC-122, CC-123, CC-202, CC-203, CC-222, and t

J !CC-223 isolate co=ponent cooling water flow to the non-essential
a cquip :nt on a SIAS or low-low component cooling water surge tankr
level. I

T-.W nd
The isola ion valves to the RCP supply and return headers isolate

ion a low-low component cooling water surge tank level.
3 3nd (t

,

I '

only one component cooling water pump and heat exchanger (matched
with operating pump) is required to operate during post-LOCA.
Cooling + to the spent fuel pool coo.ing heat exchangers is

automatically isolated on a SIAS by valves CC-113 and CC-213.
Operator action is required to reestablish flow to the spent fuel y ,

>

pool cooling heat exchangers.

W der ;

Amendment J
9.2-37 April 30, 1992

|
,
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C. The CCWS is composed of two physically separate,

full-capacity divisions each of which is
from separate Class 1E Auxiliary Power Systems and | 7independent,

Ipowered
separate diesel generators. This ensures that a single
failure does not impair the system's effectiveness. Refer
to Table 9.2.2-2 for the single failure analysis. E

D. Components of the CCWS are installed in buildings that
protect against adverse environ = ental conditions.

E. Leakage into or out of the CCWS is detected by the surge
tank high, low, and low-low level alarms in the control I

room. Radiation monitors indicate leakage of radioactive
fluids into the CCWS. Also, grab samples are utilized as a
=eans of detecting leakage into the CCWS.

J%e,
F. hie-statement in Section 9.2.2.1.1 is self explanatory.

G. The essential portions of the CCWS are Seismic Category I.

H. Components of the CCWS are capable of being fully tested I

during normal operation since one pu=p from each division is
operating at full flow conditions. ASME Code Section XI, in

service pu=p tests =ay be satisfactory performed without
violation of Technical Specifications.

I. Auto =atic start of the CCW pu=ps on a low CCW pump
differential pressure signal ensures that flow degradation |J
to the safety related components is prevented. This
situation could occur if the non-essential and spent fuel
pool heat exchanger isolation valves fail to close during a
Design Basis Accident (DBA). This ensures adequate flow to
the essential components when required. I

J. Co=ponents of the CCWS are located such that flooding,
tornado missile damage, internal missile, pipe breaks and
whip, jet impingement and interaction with non-seismic
systems from any source would not impair the system's

functional requirements. The two divisions of the CCWS are
physically separated and are routed such as to be protected
from the above mentioned sources.

K. To prevent damage to components and piping, the system is
designed to minimize the potential for water hammer by

'

providing adequate filling and high point venting.

Amend =ent J
9.2-40 April 30, 1992
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16. Component cooling water pump motor coolers 1A, IB,-2A, y
-

and 2B inlet and outlet pressures.
'

17. Essential chilled water condensers 1 and 2 inlet and 7
outlet pressures.

!

18. Charging pump mini-flow heat exchangers 1 and 2 inlet g. ,

|and outlet pressures.

and outlet |I
'I
.|

19. Charging pump motor coolers 1 and 2 inlet
'

pressures. J- ;

20. Instrument air compressor 1A, 1B, 2A, and 2B inlet and *

[
outlet pressures. !

t4ermed
Iivu .. m ual chilled water condensers 1A, 1B, 2A, and !

21. I |2B inlet and outlet pressures.

22. Emergency feedwater pump motor coolers 1 and 2 inlet i

,1
and outlet pressures. ;

23. Spent fuel pool- cooling pump motor coolers 1 and. 2 J
j

inlet and outlet pressures.

24. Containment spray heat - exchangers 1 and 2 inlet and 5

y.outlet pressures.

25. Containment spray mini-flow heat exchangers 1 and 2 (
inlet and outlet pressures.

26. Shutdown cooling mini-flow heat exchangers 1 and 2
inlet and outlet pressures. ,

-t

27. Sample heat exchangers (each) inlet and outlet J
.

t

pressures. ,'

Component Cooling Water Pump Differential i
D. Controls -

y
Pressure

When a low CCW pump differential pressure signal. is i

actuated, the idle pump in that division automatically. .

starts. This signal is indicative ' of a- failure of the i
*

operating . pump or an increase in cooling. water flow

requirements.

A component cooling water pump high differential pressureisolationsignal opens the containment spray heat exchanger ,

valve associated with that' division.- This ,provides a ;

minimum flow path ^for the component cooling water pump.
'

J ,

Amendment J s

19929.2-44 April'' 3 0, .
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12. Instrument air compressor 1A, 1B, 2A, and 2B outlet' |

temperatures. y

14rmi
13. :!;- ;;;;..tial chilled water condensers 1A, IB, 2A, and

2B outlet temperatures.

E. Controls y

!

1. Component Cooling Water Heat Exchanger Outlet I i

Temperature

Component cooling water heat exchanger bypass control
valves, CC-100, CC-101, CC-200, and CC-201, are :

modulated to maintain a 95'F minimum heat exchanger r

outlet temperature.

2. Letdown Heat Exchanger Temperature Control

Letdown heat exchanger valve, CC-244, is modulated to :

control the letdown heat exchanger outlet temperature !

on the CVCS side.

3. Charging Pump Mini-Flow Heat Exchanger Temperature i

Control y-
1

Charging pump mini-flow heat exchanger control valves,
CC-145 and CC-245, are modulated to control outlet
temperature of the CVCS side of the heat exchanger.

.

E. Alarms

Component cooling water heat exchanger high and low outlet ,

temperature is alarmed in the control room. _!

9.2.2.5.3 Plow

A. Local Indication ,

I
Local indication is provided for the following process flow ;

parameters: j

1. Spent fuel pool cooling heat exchangers 1 and 2 outlet J |
flows. ,

2. Shutdown cooling heat exchangers 1 and 2 outlet flows. 7 ]

3. Shutdown cooling pump motor coolers 1 and 2 outlet
- flows. -j

,

..
,

i

i

Amendment J I
9.2-47 April 30, 1992' i

'!
1
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22. Diesel generator engine jacket water cooler 1 and 2
outlet flows. ;

i

23. Diesel generator engine starting air aftercoolers 1A, |
1B, 2A, and 2B outlet flows.

7
,

24. Co=ponent cooling water pump motor coolers 1 and 2 |
outlet flows. |

t

25. Essential chilled water condensers 1 and 2 outlet !
flows. |

!

26. Charging pump mini-flow heat exchangers 1 and 2 outlet J *

flow.

27. Charging pump motor coolers 1 and 2 outlet flows. I

28. Instrument air compressor 1A, 1B, 2A, and 2B outlet |
flows. J !

Norrm\ !
29. En mesenti;l chilled water condensers 1A, 1B, 2A and '

2B outlet flows. !

( I30. Makeup water to surge tanks 1 and 2 inlet. flows.
i

B. Control Room Indication
'

:
Control room indication is provided for component cooling [
heat exchangers 1A; IB, 2A, and 2B outlet flows and '

Jcomponent cooling water pumps 1A, 1B, 2A, and 2B discharge
'

;

flows.
,

C. Test Points !
I ;

Flow test points are provided for the component
cooling |Jwater heat exchangers 1A, 1B, 2A, and 2B outlet flows.

D. Controls !
!

I'The following essential heat exchangers have control valves {
that modulate their outlet flow. ;

1. Spent fuel pool cooling heat exchangers 1 and 2: ;
'CC-112 and CC-212.

2. Shutdown cooling heat exchangers 1 and 2: CC-110 and
CC-210. ;

.

,

i
i

Amendment J J
9.2-49 April 30, 1992 ;
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16. Diesel generator engine stan.ing air aftercoolers 1A, i

1B, 2A, and 2B low outlet flows. f

17. Component cooling water pump motor coolers 1A, 1B, 2A,
and 2B low outlet flows. |

18. Essential chilled water condensers 1 and 2 low outlet
flows. I !

!
19. Charging pump motor coolers 1 and 2 low outlet flows.

.

20. Instrument air compressor 1A, 1B, 2A and 2B low outlet
i

flows.

florr%I
21. :k,n e; senti:1 chilled water condensers 1A, 1B, 2A, and

2B lov outlet flows. J

22. Component cooling water heat exchangers 1A, 1B, 2A, and :

2B low and high outlet flows. |
,

23. Component cooling water pumps 1A, 1B, 2A, and 2B low
and high outlet flows. !

'
,

j.
( 24. Component cooling water radiation monitors 1 and 2 low ;

e

outlet flows. .

|

9.2.2.5.4 Level |

'A. Component Cooling Water Surge Tank Level' I j

Level indication is provided in the control room for
co=ponent cooling water surge tanks 1 and 2. High level, !

!demineralized water automatic. supply, low level, and low-low
level alarms are provided in the control room. q

and 44.1RcP kM p-siyal i

A low-low level 12:= isolates the non-essential header 5fMMe |J
% th :: nti:1 '.::d::: i .- th: cvent Of c. pip reek .. ue

n n ::f ty ::10ted . 'ictc;. few 44 re.romi% pchens d 4*,

I
B. Component Cooling Water Sump Level

!The component cooling water sumps 1 and 2 water levels are
indicated and a high level alarm is provided in the control

'

room. Each component cooling water sump pump is ;

automatically started at a specified sump level, and the ,

pumps are automatically stopped at sump low level.
:

' C. Component Cooling Water Heat Exchanger Structure Sump Level

Component cooling water heat exchanger structure sumps 1 and
'

-

high level alarm is
'

2 water levels are indicated and a

Amendment J |
~

9.2-51 April 30, 1992
!
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-TABLE 9.2.2-3 (Cont'd)

- (Sheet 6 of 16)

TYPICAL COMPONENT __ COOLING WATER SYTEM HEAT LOADS AND FLOW REQUIREMENTS

' SHUTDOWN COOLING (INITIAll -.

Number With Total Number Receiving Total
Compensnt litet Load Heat Load Flo w h

Div. 1 Div. 2 IE + 06 Btulhrl Div 1 Div. 2 (gpd

Boric Acid Concentrator O 1 14 0 1 700

#dL., C . ,......: Chilled Water Condensers 1. 1 24 2 2 12000

instrument Air Compressor Oil Coolers, Intercoolets, 1 1 0.585 -2 2 200

Jacket Coolers, and Aftercoolers

J

139.4825 E + 06 Bru/hr. TOTAL HEAT LOAD PER DIVISION 1 =

187.8455 E + 06 Btu /hrTOTAL HEAT LOAD PER DIVISION 2 =

TOTAL FLOW PER DIVISION 1 - 23159 Opm

. TOTAL FLOW PER DIVISION 2 = 25909 opm

Amendment J .;

April 30 '2
,
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TABLE 9.2.2-3 (Cont'd)
,

(Sheet 10 of 16)
.

TYPICAL. COMPONENT COOLING WATER SYSTEM HEAT LOADS AND FLOW RE,0UIREMENTS

REFUELING OPERATIONS
I

Number With Total Number Receiving Total

,

.ligt load Heat Load flqw Flo wComponent

Div.1 Div. 2 IE + 06 Btu /hrl Div.1 Div. 2 lagml

Shutdown Cooling Heat Exchangers 1 1 51 1 1 26000'

Shutdown Cooling Pump Motor Coolers 1 1 0.222 1 1 GO

Shutdown Cooling Mini-Flow Heat Exchangers 1 1 1.36 1 1 320

Safety injection Pump Motor Coolers 0 0 0 2. 2 1GO J

Containment Spray Heat Exchangers 0 0 0 0 0 0

Containment Spray Pump Motor Coolers 0 0 0 1 1 60

Containment Spray Mini-how Heat Exchangers 0 0 0 1 1 320

Component Cooling Water Pump Motor Coolers 2 2' O.82 2 2 354

Spent Fuel Pool Cooling Pump Motor Coolers 1 1 1.24 1 1 80

Emergency Feedwater Pump Motor Coolers 0 0 0 1 1- 60
.

Spent Fuel Pool Cooling Heat Exchangers 1 1 22.4 1 -0- I 10000

Diesel Generator Engine Jacket Water Coolers 0 0 0 1 1 2000
'

Diesel Generator Engine Starting Air Aftercoolers 0 0 0 2 2 100 _

Amendment J

_ ,

' April 30.1992
_
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TABLE 9.2.2-5 (Cont'd)
'

(Sheet 2 of 3)
I

ACTIVE VALVES, COMPONENT COOLING MATER SYSTEM
;

ASME

Yalve Safety Valve Section III Actuator

Number Function Type Code Class Type |
.

CC-137 Close Butterfly 2 Electric Motor
J

CC-1507 Operate Swing Check 2 None

CC-1548 Operate Swing Check 2 None ;

CC |C0 Cle:: it:r'ly ? E!::tric ":ter
'
.

- 2..;
C ;717 Op;r;t Li..; Ch;;'a

CC-200 Close Throttle 3 Pneumatic

CC-201 Close Throttle 3 Pneumatic |

CC-202 Cl o.se Butterfly 3 Pneumatic

CC-203 Close Butterfly 3 Pneumatic

CC-205 Operate Butterfly 3 Electric Motor
I

CC-207 Operate Butterfly 3- Electric Motor

CC-208 Operate Butterfly 3 Electric Motor-

CC-209 Operate Butterfly 3 Electric Motor !

CC-210 Open Throttle 3 Pneumatic

CC-211 Operate Butterfly 3 Electri.c Motor .

CC-212 Open Throttle- 3 Pneumatic !

r
*

CC-213 Close Butterfly 3 Electric Motor

CC-214 Open Butterfly 3 Electric Motor
>

CC-222 Close Butterfly 3 Pneumatic J
,

t

Amendment J -i
'

April 30, 1992-
:
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TABLE 9.2.2-5 (Cont'd)

(Sheet 3 of 3)

ACTIVE VALVES, COMPONENT COOLING WATER SYSTEM

ASME ;

Valve Safety Valve . Section III Actuator
Number Function Type Code Class Type ,

CC-223 Close Butterfly 3 Pneumatic

CC-230 Close Butterfly 2 Electric Motor

CC-2302 Operate Swing Check 3 None

CC-2303 Operate Swing Check 3 None

CC-231 Close Butterfly 2 Electric Motor

CC-236 Close Butterfly 2 Electric Motor ,

CC-237 Close Butterfly 2 ~ Electric __ Motor
J

CC-240 Close Butterfly 2 ElectH c Motor. :
>

CC-241 Close Butterfly 2 Electric Motcr

CC-242 Close Butterfly 2 Electric Motor :

CC-243 Close Butterfly 2 Electric Motor

CC-2507 Operate Swing Check 2 None
;

CC-2548 Operate Swing Check 2 - None
.

CC C50 Cl;;; Lit rfly 2 Cicctric ';.te. ;

CC-2622 Operate Swing. Check 2 None

CC-2628 Operate Swing Check. 2 - None- |
..

'

CC 2717 Cp;r;.t; Lhg Ch;d 2 iwuc

:
,

|

-

Amendment J
April 30, 1992
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TABLE 9.2.2-6 (Cont'd)

(Sheet 2 of 3)

COMPONENT COOLING WATER SYSTEM
EMERGENCY POWER REQUIREMENTS

I

Component Cooling Water System Motor-Operated Valves (Cont'd)

Valve Emergency Channel

CC-113 C

CC-114 C

CC-211 B

CC-213 D

CC-214 D
J'

CC 10C ..

CC 200 0

Component Cooling Water System Controls

Controls Emergency Channel
,

Component Cooling Water Pump 1A A

Start /Stop

CComponent Cooling Water Pump 1B
Start /Stop

BComponent Cooling Water Pump 2A
Start /Stop

DComponent Cooling Water Pump 2B
Start /Stop

Non-essential Header 1 Supply and A

Return Isolation Valves CC-102
and CC-103, Open/Close

Non-essential Header 1 Supply and C J

Return Isolation Valves CC-122
and CC-123, Open/Close

Non-essential Header 2 Supply and B
I

Return Isolation Valves CC-202 and
CC-203, Open/Close

'

Non-essential Header 2 Supply and D

Return Isolation Valves CC-222 and J
CC-223, Open/Close

Amendment J
.. April 30, 1992

.u
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SYS1EM 80+" For reference purposes only. Not intended
. i:to cosoprise a part of ettber the Tier 1 or

lier 2 Systesa 80+ subenitial i
;

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6) j

:

Relationship of the Safety Anaksis to the CCWS
,

The Safety Analysis _ assumes the CCWS removes beat loads generated by the. l

components connected to the CCWS during design basis accident conditions. 3
:!

i

:

e

i

.{

i
;"
;

l
;

-i

,

1
t

I

!

t

:
'b.

i

+

i

,-

f

,

..t
.

i

- 2.74 -2- 0541-93. I
'

!

!

;
i
)

'!.
5

?

s . _ __ _ , . _ _ _ . _ _ . _ ._, _ __

-
- -- - - - r

-



; -,<

~

,
r, I

-|
-

,

|
,

SYSMM 80+" For refensa purposes only. Not intended {
to compdse a part of either the Tier 1 or .-

Tier 2 System 80+ submittal ;

|

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM. !

(2.7.6) !,
&

Relationship of the PRA to the CCWS L}
't

1) "Ihe supply and return lines from components in a Division are completely |

separated from the supply and return lines in the redundant Division.- |

2) The ESF Actuation System signals isolate the non-safety related portion of ' -f
the CCWS following an accident condition, except cooling for the RCPs,. j

charging pump motor coolers, and charging pump miniflow heat exchangers. :
i
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SYSTEM 80+" For reference purposes only. Not intended
to comprise a part of either the Tier '. or
Tier 2 System 80+ submittal.

REFERENCE INFORMATION FOR COMPONENT COOLING WATER SYSTEM
(2.7.6)

Relationshin of the Shutdown Risk Evaluation to the CCWS_

A Seismic Category I makeup line is provided to each CCWS Dhision from the
SSWS via a spoolpiece which can be connected.
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