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ASEA BROWN BOVERI May 3, 1993
LD-93-073

Docket 52-002

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

SUBJECT: Additional System 80+" Submittal #1 Design Descriptions
and ITAAC

REFERENCE: ABB-CE Letter LD-93-071, C. Brinkman (ABB-CE) to NRC,
dated 4/30/93

Dear Sirs:

Submittal #1 of the System 80+ Design Descriptions and associated
'

ITAAC (Inspections, Tests, Analyses and Acceptance Criteria) was
transmitted by the Reference. Attached are additional Submittal #1
Design Descriptions and ITAAC which are submitted for review and
approval.

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.

Please feel free to query us as the staff evaluates this submittal.
'

You may contact me or Mr. John Rec (203-285-2861) for assistance in ,

this matter.
.

i

Very truly yours,

COMBUSTION ENGINEERING, INC.

_).47/m g
<

C. B. Brinkman *

Acting Director _
,

Nuclear Systems Licensing !

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)

'
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SYSTEM 80+"

2.7.5 STATION SERVICE WATER SYSTEM

Design Description

ne Station Service Water System (SSWS), in conjunction with the Ultimate Heat
Sink (UHS), provides cooling water to remove heat from the Component Cooling
Water System (CCWS).

The Basic Configuration of the SSWS is as shown on Figure 2.7.5-1. He SSWS is
a safety-related system as noted on the figure.

The SSWS consists of two Divisions. Each SSWS Division receives heat from its
corresponding CCWS Division through the component cooling water heat exchangers.

Each Division of the SSWS has two station service water pumps, two station service
water strainers, piping, valves, controls, and instrumentation.

The SSWS pumps and strainers are located in the SSWS Pump Structure (s).
Interconnecting piping runs between the SSWS Pump Structure (s) and the
Component Cooling Water Heat Exchanger Structure.

The SSWS has the capacity to remove heat from the CCWS during operation,
shutdown, refueling, and design basis accident conditions. Each Division has the heat
dissipation capacity to achieve and maintain cold shutdown.

He ASME Code Section III Class for the SSWS pressure retaining components
shown on Figure 2.7.5-1 is as depicted on the figure.

The safety related equipment shown on Figure 2.7.5-1 is qualified Seismic Category
I.

He Class 1E loads shown on Figure 2.7.5-1 are powered from their respective Class
IE Division.

The two mechanical Divisions of the SSWS are physically separated.

Displays of the SSWS instrumentation shown on Figure 2.7.5-1 exist in the Main
Control Room or can be retrieved there.

Controls exist in the Main Control Room to start and stop the station service water
,

pumps, and to open and close those power operated valves shown on Figure 2.7.5-1.

2.7.5 -1- 05-01-93
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SYSTEM 80+"

Interface Requirements

De Ultimate Heat Sink (UHS) transfers heat from the SSWS to the environment
during operation, shutdown, refueling, and design basis accident conditions. He :

Ultimate Heat Sink is capable of dissipating a heat load of at least 143.0 million
BTU /hr during the initial phase of a design basis accidem. He UHS is sized so that
makeup water is not required for at least 30 days following a design basis accident.
During this period of 30 days, the design basis temperatures of safety-related
equipment are not exceeded.

Water is supplied to each SSWS pump at a net positive suction head (NPSH) greater L

than the pump's required NPSIL

Re Station Service Water Pump Structure is qualified Seismic Category I and
provides physical barriers to maintain separation of SSWS mechanical Divisions.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.5-1 specifies the inspections, tests, analyses and associated acceptance
criteria for the SSWS.

|

,

>

2.7.5 -2- 05-01-93

. _ _ . _ _ _



.. - _ _ _ _ _ _ .

.

'

SYSTEM 80+
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NOTES: Y- |
CCWS CCWS

A. SSWS COMPONENTS AND EQUIPMENT SHOWN ON THE
FIGURE ARE ASME CODE SECTION 111 Cl. ASS 3 AND ARE
SAFETY-RELATED

D. SAFETY RELATED COMPONENTS AND EQUIPMENT SHOWN
ON THE FIGURE ARE POWERED FROM THEIR RESPECTIVE
CLASS 1E DIVISION.

FIGURE 2.7.5 - 1
STATION SERVICE WATER SYSTEM-

(ONE OF TWO DIVISIONS)
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SYSTEM 80+" TABLE 2.7.5-1

STATION SERVICE WATER SYSTEM
Insocctions. Tests. Analvscs. and Acccotance Criteria

~ Design Commitment Inspections. Tests. Analyses Acccotance Criteria

1. The Basic Configurationof the SSWS is 1. Inspections of the as-built SSWS con- 1. For the components and equipment
as shown on Figure 2.7.5-1. figuration will be conducted. shown on Figure 2.7.5-1, the as-built

SSWS conforms with the Basic
Configuration.

2. The SSWS has the capacity to remove 2. Tests will be performed to measure 2. The SSWS has the capacity to remove
heat from the CCWS during operation, SSWS flow rates, inspections will be heat from the CCWS durbg operation,
shutdown, refueling, and design basis conducted of the as-built SSWS, and shutdown, refueling, and design basis
accident conditions. analyses will be performed to determine accident conditions.

the heat removal capacities of the as-
built SSWS.

3. The ASME Code Section III SSWS 3. A pressure test will be conducted on 3. The results of the pressure test of
components shown on Figure 2.7.5-1 - those components of the SSWS required ASME Code Section III components of
retain their pressure boundary integrity to be pressure tested by ASME Code the SSWS conform with the pressure

'

under internal pressures that will be Section III. testing criteria in ASME Code Section
experienced during service. III.

4. The Class IE loads shown on Figure 4. Tests will be performed on the SSWS 4. Within the SSWS, a test signal exists
| 2.7.5-1 are powered ; from their by providing a test signal in only one only at the equipment powered from the
| respective Class 1E Division. ' Class IE Division at a time. Class 1E Division under test.
!

| S. The two mechanical Divisions of the 5. Inspections of the as-built mechanical 5. 'Ihe two mechanical Divisions of the
| SSWS are physically separated. Divisions will be performed. SSWS are separated by a Divisional
i- wall or a fire barrier.

I
,

! 2.7.5 -1- 05-01-93
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SYSTEM 80+" TABLE 2.7.5-1 (Continued)

- STATION SERVICE WATER SYSTEM
Inspections. Tests. Analyses. and Acceptance Criteria

,

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria
,

'6.a) Displays of the SSWS instrumentation . 6.a) Inspection for the. existence or 6.a) Display of the instrumentation shown on -
shown on Figure 2.7.5-1 exist in the retrieveability in the Main Control Figure 2.7.5-1 exist in the Main Control -
Main Control Room or can be retrieved Room of instrumentation displays will Room or can be retrieved there.
there. be performed.

6.b); Controls' exist. in the1 Main Control 6.b) Tests will be performed using the SSWS 6.b) SSWS controls in the Main Control
- Room to start and_ stop_ the station. controls in the Main Control Room. Room operate to start and stop station
service water pumps, and to open and service water pumps, and to open and

. close 'those power operated valves close those power operated valves
shown on Figure 2.7.5-1. shown on Figum 2.7.5-1. ,

7. Motor-Operated Valves (MOVs) having - 7. Tests will be conducted to open and/or 7. Each MOV having an active safety
- an ' active . safety ~ function. will open close MOVs having an active safety function opens and/or closes.
and/or close under differential pressure function under pre-operational
or fluid flow conditions and under differential pressure or fluid flow
temperature conditions. conditions and under temperature

conditions.

8. Check valves shown on Figure 2.7.5-1 8. Tests will be conducted to open and/or 8. Each check , valve shown on Figure
will open and/or close under system . close the check valves shown on Figure 2.7.5-1 opens and/or closes.

- pressure, . fluid flow . conditions,. or 2.7.5-1 - under system . preoperational
temperature conditions.. pressure, fluid flow conditions, or

temperature conditions.

.

2.7.5 -2- 05-01-93
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SYSTEM 80+"

2.7.6 COMPONENT COOLING WATER SYSTEM

Design Description

'Ihe Component Cooling Water System (CCWS) is a closed loop cooling water sycem
that, in conjunction with the Station Service Water System (SSWS) and the Ultimate
Heat Sink (UHS), removes heat generated from the plant's safety related and non-
safety related components connected to the CCWS.

He Basic Configuration of the CCWS is as shown on Figure 2.7.6-1. Equipment listed <
"

in Table 2.7.6-1 can receive cooling water flow during the plant modes indicated. He
ASME Code Section III Class 2 and 3 components and the instrumentation (except the
radiation instrument) shown on Figure 2.7.6-1 are safety-related. I

The CCWS consists of two Divisions. Each CCWS Division transfers heat to its
corresponding SSWS Division through the component cooling water heat exchangers.

Each Division of the CCWS has two component cooling water heat exchangers, a
component cooling water surge t:nk, two component cooling water pumps, piping, ,

valves, controls, and instrumentation.

He CCWS heat exchangers are located in the CCWS Heat Exchanger Structure. The
remainder of the CCWS components and equipment is located within the Nuclear Island
structure except for piping that connects the CCWS heat exchangers to the components
and equipment in the Nuclear Island structure.

He CCWS, in conjunction with the SSWS and UHS, has the capacity to dissipate the
heat loads of connected components during operation, shutdown, refueling, and design
basis accident conditions. Each Division has the heat dissipation capacity to achieve and
maintain cold shutdown.

He ASME Code Section III Class for the CCWS pressure retaining components shown
on Figure 2.7.6-1 is as depicted on the figure.

He safety related equipment shown on Figure 2.7.6-1 is qualified Seismic Category I.

He Class IE loads shown on Figure 2.7.6-1 are powered from their respective Class IE
Division.

The two mechanical Divisions of the CCWS are physically separated.

Displays of the CCWS instrumentation shown on Figure 2.7.6-1 exist in the. Main
Contml Room or can be retrieved there,

,
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SYS'mM 80+" |

'

Controls exist in the Main Control Room to start and stop the component cooling water
pumps, and to open and close those power operated valves shown on Figure 2.7.6-1.

Upon receipt of a Safety Injection Actuation Signal (SIAS), the system response is as
follows:

1) De ASME Code Section III Class 3 valves that separate ASME Code Section
III Class 3 component cooling water piping and non-ASME Code Section III

'
component cooling water piping close automatically.

2) The spent fuel pool cooling heat exchanger isolation valve closes automatically.

3) The camponent cooling water heat exchanger bypass valves close automatically.

Upon receipt of a Containment Spray Actuation Signal (CSAS), the containment spray ,

heat exchanger isolation valve opens automatically. !,

Upon receipt of a component cooling water low-low surge tank level signal, isolation
valves for cooling loops composed of non-ASME Code Section III piping close
automatically.

Valves with response positions indicated on Figure 2.7.6-1 change position to that
indicated on the figure upon loss of motive power.

Makeup water to the CCWS is supplied by the Demineralized Water Makeup System
(DWMS). A safety related Seismic Categcry I makeup line is provided to each Division
from the SSWS via a spool piece which can be connected.

Pressure relief and flow isolation valves are provided for each reactor coolant pump as
'

shown on Figure 2.7.6-1. Pressure relief capacity is sized to accept the maximum
expected in-leakage from a reactor coolant pump seal cooler tube rupture. :

Interface Requirements ,

i

*Ihe CCWS pipe channels from the Nuclear Island structure to the component cooling -|
water heat exchanger structure are qualified Seismic Category I and provide physical -

barriers between CCWS mechanical Divisions.

Inspections, Tests, Analyses, and Acceptance Criteria i

Table 2.7.6-2 specifies the inspections, tests, analyses and associated acceptance
criteria for the CCWS.

:

|
;
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|. SYSTEM 80+"
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,

TABLE 2.7.6-1

L

!

Plant Mode /
-

Components ' ~
Normal Operation - Eihutdon Cooling Rehieling Design Basis

'

Accident

SAFETY RELATED ' (Note a)

Shutdown cooling - ' - X X- -

heat exchanger i
1

Containment spray X' . - -

heat exchanger -

Spent; fuel pool- X X X X (Note b)
cooling heat
exchanger -

-

Diesel Generator : X. X - X X

Pump Motor' Cool-' X X X X:
ers, Miniflow' Heat

;

Exchangers, . ' and '.
'

Essential' Chilled.
'

Water Condensers -.

'2.7.6 3 '- 05-01-93-

-

.y4 MMb 4 E'''MTT"'*4 '*f"'S9 *''MY " N ie M N W' W W9'**' % T''*'b''T C "WIO'*'TY"DI'' MN % 9' W ** M''I''E"C''9 P' 9'O 'WH WII''''''N O'' ' ' " ' ''"*C1''''YTO' ''OM ' * *W'^ W"Y 4 *4+ 'Y * 4' + T' 'F*' 'O' ' * ' ' "+W '
'

- '



.

.

SYSTEM 80+"

TABLE 2.7.6-1 (Continned)

Plant Mode / Normal Operation Shutdown Cooling Refueling Design Basis
Components Accident

NON-SAFETY RELATED (Note a)

Reactor coolant X X X X
pumps and pump
motors

Charging pump X X X X
motor coolers

Charging pump X X X X
miniflow heat
exchanger

Normal Chilled X X X -

Water Condensers,
Instrument Air
Compressors

(Note C)

| Letdown Heat X X X -

! Exchanger, Sampic
; IIcat Exchangers,
| Gas Stripper, and
| Boric Acid Con-

centrator (Note c)

| 2.7.6 -4- 05-01-93
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NOTES FOR TABLES 2.7.6-1

(X) = Equipment can receive component cooling water flow in thisa.

mode.

(-) = Equipment does not receive component cooling water flow in
this mode.

b. Will require operator action to restore. .

c. Assignment of the non-safety related CCWS heat removal loads to the ;

respective CCW3 Division is dependent upon the locatior. of the components
'

associated with those loads.
,

t

!

>

h

I

!
L
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SYSTEM 80+~ TABLE 2.7.6-2

COMPONENT COOLING WATER SYSTEM
InsDections. Tests. Analyses, and Acceptance Criteria

Desien Commitment Inspections. Tests. Analyses Acccotance Criteria

1. The Basic Configuration of the CCWS 1. Inspections of the as-built CCWS 1. For the components and equipment
is as shown on Figure 2.7.6-1. configuration will be conducted, shown on Figure 2.7.6-1, the as-built

CCWS conforms with the Basic
Configuration.

2. The CCWS, in conjunction with the 2. Tests will be performed to measure 2 He CCWS, in conjunction with the
SSWS and USH, has the capacity to COVS flow rates, inspections will be SSWS and USH, has the capacity to
dissipste the heat loads of connected conducted of the as-built CCWS, and dissipate the heat loads of connected
components during operation, shutdown, analyses will be performed to (etermine components during operation, shutdown,
refueling and design basis accident the heat removal capacities of the as- refueling and design basis accident
conditions, built component cooling water heat conditions.

exchangers.

3. He AShiE Code Section III CCWS 3. A pressure test will be conducted on 3. The results of the pressure test of
components shown on Figure 2.7.6-1 those components of the CCWS required AShiE Code Section III components of
retain their pressure boundary integrity to be pressure tested by AShiE Code the CCWS conform with the pressure
under internal pressures that will be Section III. testing criteria in AShfE Code Section
experienced during service. III.

4. The Class IE loads shown on Figure 4. Tests will be performed on the CCWS 4. Within the CCWS, a test signal exists
2.7.6 1 are powered from their by providing a test signal in only one only at the equipment powered from the
respective Class IE Division. Class IE Division at a time. Class IE Division under test.

5. He two mechanical Divisions of the 5. Inspections of the as-built mechanical 5. The two mechanical Divisions of the
CCWS are physically separated. Divisions will be performed. CCWS are separated by a Divisional

wall or a fire barrier except for
components of the C OVS within
Containment which are separated by
spatial arrangement or physical barriers.

2.7.6 -1- 05-01-93
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' SYSTEM 80+= TABLE 2.7.6-2 fContinued)

COMPONENT COOLING WATER SYSTEM
. InsDections. Tests. Analyses. and 'AcceDtance Criteria

Desizn Commitment Inspections. Tests. Analyses Ace *=*==re Criteria

' 6.a) . Displays of the CCWS instrumentation 6.a) Inspection . for the existence or 6.a) Displays of the instrumentation shown
'shown on Figure 2.7.6-1 exist in the retrieveability in the Main Control on Figure 2.7.6-1 exist in the Main.~

Main Control Room or can be retrieved ' Room of instrumentation displays will Control Room or can be retrieved there.
there.' be performed. - *

6.b) Controls exist in the Main Control 6.b) . Tests . will be performed using the 6.b) CCWS controls in the Main Control
.'Room to start and stop the component - CCWS controls in the Main Control Room operste to start and stop

*

' cooling water pumps, and to open and - Room. component cooling water pumps, and to,

close those power , operated valves open and close those power operated
shown on Figure 2.7.6-1. valves shown on Figure 2.7.6-1.

t

: - 7. - Upon receipt of a Safety ' Injection 7. - Tests will be performed using a 7.a) Upon receipt of a SIAS, the valves
Actuadon Signal (SIAS), the response simulated SIAS. close. -

- system is as follows:

' 7.a) The ASME Code Section III Class 3
valves - that separate the ASME Code .
Section III Class 3 component cooling -
water piping and - non-ASME Code
Section III- component cooling water
piping close automatically.

7.b) - The spent fuel pool cooling heat . 7.b) Upon receipt of a SIAS, the valve
exchanger isolation valve - closes closes.-
automatically.

7.c) *Ihe component cooling ' water beat 7.c) Upon receipt of a SIAS, the valves
. exchanger bypass- valves close close,
automatically.

2.7.6 2- - 05-41-93-
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SYSEM 80+" TABLE 2.7.6-2 (Continued)*

COMPONENT COOLING WATER SYSTEM
Insucctions. Tests. Analyses. and Acccotance Criteria

Design Commitment Inspections. Tests. Analyses Accer.tance Criteria

8. Upon the receipt of a component cooling 8. A test will be performed using a 8. Upon the receipt of a component cooling
water surge tank tow-low level signal, simulated component cooling water water surge tank low-low level signal,.

- isolation valves for cooling . loops surge tank low-low level signal. the valves close.
composed of non-ASME Code Section
III piping close automatically.

9. Upon receipt of a Containment Spray 9. A test will be performed using a 9. Upon receipt of a CSAS, the valve
- Actuation . Signal .(CSAS), the simulated CSAS signal. opens.
containment spray - heat exchanger
isolation valve opens automatically.

10. Motor-Operated Valves (MOVs) having 10. Tests to open and/or close MOVs 10. Each MOV having an active safety
an active safety function will open - having an active safety function will be function opens and/or closes.
and/or close under differential pressure conducted under preoperational
or fluid flow ~ conditions and under differentia 1' pressure or fluid flow
temperature conditions. conditions and under teingiaure

conditions.

11. Check valves shown on Figure 2.7.6-2 11. Tests to open and/or close check' valves 11. Each check valve shown on Figure
will open and/or close under system shown on Figure 2.7.6-2 will be 2.7.6-2 opens and/or closes.
pressure, fluid flow conditions, or' conducted under system preoperational
temperature conditions. pressure, fluid flow conditions, or i

temperature conditions.
,

12; . Valves with response positions indicated 12. A test of loss of motive power to these 12. These valves change position to the-
on Figure 2.7.6-l' change position to valves will be performed. position indicated on Figure 2.7.6-1 on
that indicated on the figure upon loss of loss of motive power.
motive power.

-

- 2.7 1 -3-- 05-01-93

~. . - - . - . . - . - . . . . . .....2, . - . . . . . - . - -. . . - - . - . -. . . - - . _ , _ . -.--. - .. - . _ _ .



.

"t g-

-

_

s

~
.

'
- SYSTEM 80+" TABLE 2.7.6-2 (Continued)

,

COMPONENT COOLING WATER SYSTEM
- Inspections. Tests. Analyses. and Acceptance Criteria

.

Desima Commitment Inspections. Tests. Analyses Acceptance Criteria

13. ' The spool piece on the SSWS makeup 13. Installation of the spool piece will be 13. The spool piece on the SSWS makeup
line to each Division of the CCWS can performed. line to each Division of the CCWS can - ,

~ be connected. be connected. -'i

14. Pressure relief capacity provided for 14. An analysis will be performed to 14. Pressure relief capacity provided for
each reactor. coolant pump is sized to - confirm the pressure relief capacity each reactor coolant pump is sized to -"

accept the maximum expected in-leakage - provided for each reactor coolant pump. accept the maximum in-leakage from a
from a reactor coolant pump seal cooler reactor coolant pump seal cooler tube
tube rupture. rupture.

'

,

t
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.

Docket 52-002 .

Attention: Document Control Desk
U. S. Nuclear Regulatory Commission 2

'
Washington, DC 20555

r

SUBJECT: Additional System 80+" Submittal #1 Design Descriptions
'

and ITAAC

REFERENCE: ABB-CE Letter LD-93-071, C. Brinkman (ABB-CE) to NRC, [
dated 4/30/93

>

Dear Sirs:

Submittal #1 of the System 80+ Design Descriptions and associated .

!ITAAC (Inspections, Tests, Analyses and Acceptance Criteria) was
transmitted by the Reference. Attached are additional Submittal #1 ;

Design Descriptions and ITAAC which are submitted for review and- ''

approval. ;

,.

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.- ;

Please feel free to query us as the staff evaluates this submittal.
You may contact me or Mr. John Rec (203-285-2861) for assistance in .

this matter.

Very truly yours,

COMBUSTION ENGINEERING,.INC.

/ - j.47h
_ g

\e C. B. Brinkmani ',

-

- c . Acting Director
s, bs ' Nuclear Systems Licensing

cc: T. Boyce (NRC)
T. Wambachi (NRC) ;

P. Lang (DOE) -
J. Trotter (EPRI) ,

A. Heymer (NUMARC)
.J. Egan (SPPT)

.

T. Crom. (DE&S)
S. Stamm (SWEC) ,

ABB Combustion Engineering Nuclear Power .j

Comtws::on Eng neerrg ine 1030 Prospect HM Road Telep*ene (203) GSB-1911
Pos: 0%ce 80= SOO . Fei (203) 285-9512 '
Wecsor. C#retcst 06095 0500 Teien 99297 CO!.tBEN WSOR
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2.7.5 STATION SERVICE WATER SYSTEM

I

Design Description

ne Station Service Water System (SSWS), in conjunction with the Ultimate Heat
Sink (UHS), provides cooling water to remove heat from the Component Cooling ;

Water System (CCWS).

The Basic Configuration of the SSWS is as shown on Figure 2.7.5-1. %c SSWS is
a safety-related system as noted on the figure.

The SSWS consists of two Divisions. Each SSWS Division receives heat from its *

corresponding CCWS Division through the component coolingwater heat exchangers.

Each Division of the SSWS has two station service water pumps, two station service
water straincts, piping, valves, controls, and instrumentation.

The SSWS pumps and strainers are located in the SSWS Pump Structure (s).
Interconnecting piping runs between the SSWS Pump Structure (s) and the
Component Cooling Water Heat Exchanger Structure.

He SSWS has the capacity to remove heat from the CCWS during operation,
shutdown, refueling, and design basis accident conditions. Each Division has the heat ,

dissipation capacity to achieve and maintain cold shutdown.

He ASME Code Section III Class for the SSWS pressure retaining components -
shown on Figure 2.7.5-1 is as depicted on the Ogure.

|

The safety related equipment shown on Figure 2.7.5-1 is qualified Seismic Category
I.

The Class 1E loads shown on Figure 2.7.5-1 are powered from their respective Class
1E Division.

The two mechanical Divisions of the SSWS are physically separated.

Displap of the SSWS instrumentation shown on Figure 2.7.5-1 exist in the Main
Control Room or can be retrieved there.

Controls exist in the Main Contml Room to start and stop the station service water
pumps, and to open and close those power operated valves shown on Figure 2.7.5-1.

.

2.7.5 -1- 05-01-93
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Interface Requirements

The Ultimate Heat Sink (UHS) transfers heat from the SSWS to the environment
during operation, shutdown, refueling, and design basis accident conditions. The
Ultimate Heat Sink is capable of dissipating a heat load of at least 143.0 million
BTU /hr during the initial phase of a design basis accident. The UHS is sized so that
makeup water is not required for at least 30 days following a design basis accident. .
During this period of 30 days, the design basis temperatures of safety-related
equipment are not exceeded.

Water is supplied to each SSWS pump at a net positive suction head (NPSH) greater
than the pump's required NPSH.

'Ihe Station Service Water Pump Structure is qualified Seismic Category I and
provides physical barriers to maintain separation of SSWS mechanical Divisions.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.51 specifies the inspections, tests, analyses and associated acceptance
criteria for the SSWS.

'

s

>

:

,

F
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|

L CCWS CCWS
A i

STATION 1 1
- SERVICE WATER 4_ *|y - - - y|-190M PUMP

ULTIMt.TE N S CCW HX
' *

l i------ $HEAT f,1NK - - - - - + s%
STRAINER

00-
TO

- - > ULTIMATE
HEAT SINK

STATION
' SERVICE WATER

FROM PUMP T,......

! "
EAT SI K - - - - 3 -

s - . .

STRAINER | [
bb | |

| NOTES: Y |
CCWS CCWS

| A. SSWS COMPONENTS AND EQUIPMENT SHOWN ON THE
'

FIGURE ARE ASME CODE SECTION lit CLASS 3 AND ARE
SAFETY-RELATED

B. SAFETY RELATED COMPONENTS AND EQUIPMENT SHOWN
ON THE FIGURE ARE POWERED FROM THElR RESPECTIVE
CLASS 1E DIVISION,

FIGURE 2.7.5 - 1
STATION SERVICE WATER SYSTEM

(ONE OF TWO DIVISIONS)
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SYSTEM 80+" TABLE 2.7.5-1

STATION SERVICE WATER SYSTEM
InSDections. Tests. Analyses and Acceptance Criteria

Desist Commitment Inspections. Tests. Analyses Acccotance Criteria

1. De Basic Configuration of the SSWS is 1. Inspections of the as-built SSWS con- 1. For the components and equipment
as shown on Figure 2.7.5-1. figuration will be conducted. shown on Figure 2.7.5-1, the as-built

SSWS conforms with the Basic,

'

Configuration.

2. He SSWS has the capacity to remove 2. Tests will be performed to measure 2. He SSWS has the capacity to remove
heat from the CCWS during operation, SSWS flow rates, inspections will be heat from the CCWS during operation,
shutdown, refueling, and design basis conducted of the as-built SSWS, and shutdown, refueling, and design basis
accident conditions. analyses will be performed to determine accident conditions.

the heat removal capacities of the as-
built SSWS.

3. The ASME Code Section III SSWS 3. A pressure test will be conducted on 3. The results of the pressure test of
components shown on Figure 2.7.5-1 those components of the SSWS required ASME Code Section III components of
retain their pressure boundary integrity to be pressure tested by ASME Code the SSWS conform with the pressure
under internal insis that will be Section III. testing criteria in ASME Code Section
experienced during service. III.

| 4. The Class lE loads shown on Figure 4. Tests will be performed on the SSWS 4. Within the SSWS, a test signal exists
! 2.7.5-1 are powered from their by providing a test signal in only one only at the equipment powered from the

! respective Class IE Division. Class 15 Division at a time. Class IE Division under test.
i

'

5. He two mechanical Divisions of the 5. Inspections of the as-built mechanical 5. The two mechanical Divisions of the
SSWS are physically separated. Divisions will be performed. SSWS are separated by a Divisional

wall or a fire barrier.

|

t

2.7.5 -1- 05-01-93
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SYSTEM 80+= TABLE 2.7.5-1 (Continned)

STATION SERVICE WATER SYSTEM
' Inspections. Tests. Analyses. and Acceptance Criteria

.

Desima Commitment Inspections. Tests. Analyses AcceptSBCe Criteria

6.s) Displays of the SSWS instrumentation 6.a) . Inspection for the existence - or 6.a) Display of the instrumentation shown on
shown on Figure 2.7.5-1 exist in the retrieveability in the Main Control Figure 2.7.5-1 exist in the Main Control

Main Control Room or can be retrieved . Room of instrumentation displays will Room or can be retrieved there.
-there. ' be performed.

.6.b) ControlsL exist' in the Main Control 6.b) Tests will be performed using the SSWS _6.b) SSWS controls in the Main' Control
Room to start and stop the station controls in the Main Control Room. Room operate to start and stop station
service _ water pumps,' and to open and - service water pumps, and to open and
close those! power operated valves close those power operated ^ valves

- shown on Figure 2.7.5-1. shown on Figure 2.7.51.

7. Motor-Operated Valves (MOVs) having 7. Tests will be conducted to open and/or 7. Each MOV having an active safety
an active safety . function will open close MOVs having an active safety function opens and/or closes.

. and/or close under differential pressure function under pre-operational
or fluid flow - conditions ' and under differential pressure or fluid flow
temperature cteditions. conditions and under temperature

conditions.

8. Check valves shown on Figure 2.7.5-1 8.' Tests will be conducted to open and/or 8. Each check valve shown on Figure
will open and/or. close.under system close the check _ valves shown on Figure 2.7.5-1 opens and/or closes.

~

pressure, fluid: flow : conditions, or 2.7.5-1 under system preoperational
temperature conditions. pressure,._ fluid flow conditions, or

~

~

temperature conditions.

2.7.5 -2. 05-01-93
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2.7.6 COMPONENT COOLING WATER SYSTEM

Design Description

The Component Cooling Water System (CCWS) is a closed loop cooling water system ,

that, in conjunction with the Station Service Water System (SSWS) and the Ultimate |

Heat Sink (UHS), removes heat generated from the plant's safety related and non-
safety relatd components connected to the CCWS.

~

He Basic Configuration of the CCWS is as shown on Figure 2.7.6-1. Equipmc ed

in Table 2.7.6-1 can receive cooling water flow during the plant modes indict the
ASME Code Section III Class 2 and 3 components and the instrumentation (except the
radiation instrument) shown on Figure 2.7.6-1 are safety-related.

He CCWS consists of two Divisions. Each CCWS Division transfers heat to its
corresponding SSWS Division through the component cooling water heat exchangers.

Each Division of the CCWS has two component cooling water heat exchangers, a
component cooling water surge tank, two component cooling water pumps, piping,
valves, controls, and inst mentation.

The CCWS heat exchangers are locsied in the CCWS Heat Exchanger Structure. He
remainder of the CCWS components and equipment is located within the Nuclear Island
structure except for piping that connects the CCWS heat exchangers to the components

_

and equipment in the Nuclear Island structure.

The CCWS, in conjunction with the SSWS and UHS, has the capacity to dissipate the
heat loads of connected components during operation, shutdown, refueling, and design -

basis accident conditions. Each Division has the heat dissipation capacity to achieve and
maintain cold shutdown.

He ASME Code Section III Class for the CCWS pressure retaining components shown
on Figure 2.7.6-1 la as depicted on the figure.

He safety related equipment shown on Figure 2.7.6-1 is qualified Seismic Category I.

He Class IE loads shown on Figure 2.7.6-1 are powered from their respective Class 1E
Division.

,

He two mechanical Divisions of the CCWS are physically separated.
,

Displays of the CCWS instrumentation shown on Figure 2.7.6-1 exist in the Main
Control Room or can be retrieved there.

2.7.6 -1- 05-01-93
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Controls exist in the Main Control Room to start and stop the component cooling water
pumps, and to open and close those power operated valves shown on Figure 2.7.6-1. '

Upon receipt of a Safety injection Actuation Signal (SIAS), the system response is as
follows: ;

1) The ASME Code Section III Class 3 valves that separate ASME Code Section
III Class 3 component cooling water piping and non-ASME Code Sectinn III
component cooling water piping close automatically.

2) The spent fuel pool cooling heat exchanger isolation valve closes automatically.

3) The component cooling water heat exchanger bypass valves close automatically.
:

Upon receipt of a Containment Spray Actuation Signal (CSAS), the containment spray
heat exchanger isolation valve opens automatically. ,

Upon receipt of a component cooling water low-low surge tank level signal, isolation ,

valves for cooling loops composed of non-ASME Code Section III piping close
'

automatically.

Valves with response positions indicated on Figure 2.7.6-1 change position to that
indicated on the figure upon loss of motive power.

Makeup water to the CCWS is supplied by the Demineralized Water Makeup System
(DWMS). A safety related Seismic Category I makeup line is provided to each Division
from the SSWS via a spool piece which can be connected.

-1

Pressure relief and flow isolation valves are provided for each reactor coolant pump as
shown on Figure 2.7.6-1. Pressure relief capacity is sized to accept the maximum r

expected in-leakage from a reactor coolant pump seal coolu ::be rup*ure.

Interface Requirements

'Ihe CCWS pipe channels from the Nuclear Island structure to the component cooling
water heat exchanger structure are qualified Seismic Categery I and provide physical
barriers between CCWS mechanical Divisions.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.6-2 specifies the inspections, tests, analyses and associat::d acceptance
criteria for the CCWS.

f

2.7.6 -2- 05-01-93

,

t

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



.

) , , . ' q

O
,

1

SYSTEM 80+"

TABLE 2.7.6-1

_

Plant Mode / Nortnal Operation Shutdown Cooling Refueling Design Basis
Accident(.amponents i

SAFETY RELATED (Note a) ~

X XShutdewn cooling --

heat exchanger

XContainment spray - - -

beat exchanger

Spent fuel pool X X X X (Note b)
cooling heat
exchanger

Diesel Generator X X X X

Pump Motor Cool- X X X X
ers, Minillow IIcat
Exchangers, and
Essential Chilled
Water Condensers

2.74 -3- 05-01-93
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TABLE 2.7.6-1 (Continued)

.4

Plant Mode / - Normal Operation . Shutdown Cooling Refueling Design Basis

,

Components Accident
,,

NON-SAFETY RER.J.TED (Note a)

Reactor coolant X X X X
pumps and pump
motors -

Charging punsp X X X X
ntotor coolers

Charging' pump X X X X
miniflow - heat

,

exchanger

Normal Chilled X X X -

Water Condensers,
instrument - Air :

,

Compressors

(Note C)

Letdown Heat X- X X -

Exchanger, Sample
Heat Exchengers,
Gas Stripper, and
Boric Acid Con-
centrater (Note c)

~2.7.6 '- -4- 05-01-93
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NOTES FOR TABLES 2.7.6-1 j
;

!-

(X) = Equipment can receive component cooling water Dow in this ja.
mode.

_;.!
,

t

(-) = Equipment does not receive component cooling water flow in
{this mode.

:i
--e

b. Will require operator action to restore. !
a

.

Assignment of the non-safety related CCWS heat removal loads to the ':c.
respective CCWS Division is dependent upon the location of the components ,

associated with those loads. .

.

i
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SYSTEM 80+" TABLE 2.7.6-2

COMPONENT COOLING WATER SYSTEMf

' InsDections. Tests. Anakses, and Acceptance Criteria

Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. He Basic Configuration of the CCWS 1. Inspections of the as-built CCWS 1. For the components and equipment
is as shown on Figure 2.7.6-1. configuration will be conducted. shown on Figure 2.7.6-1, the as-built

CCWS confonns with the Easic
Configuration.

2. The CCWS, in conjunction with the 2. Tests will be performed to measure 2. He CCWS, in conjunction with the
SSWS and USll, has the capacity to CCWS flow rates, inspections will be :wWS and USH, has the espacity to
dissipate the heat loads of connected conducted of the as-built CCWS, and dissipate the heat loads of connected
components during operation, shutdown, analyses will be performed to determine components during operetion, shutdown,
refueling and design basis accident the heat removal capacities of the as- refueling and design basis accident
conditions. built component cooling water heat conditions.

exchangers.

3. The ASME Code Section III CCWS 3. A pressure test will be conducted on 3. He results of the pressure test of
components shown on Figure 2.7.6-1 those components of the CCWS required ASME Code Section ill components of
retain their pressure boundary integrity to be pressure tested by ASME Code the CCWS conform with the pressure
under internal pressures that will be Section III. testing criteria in ASME Code Section
er.erienced during service. III.

4. The Class IE loads shown on Figure 4. Tests wiil be performed on the CCWS 4. Within the CCWS, a test signal exists
2.7.6-1 are powered from their by providing a test signal in only one only at the equipment powered from the

respective Class IE Division. Class IE Division at a time. Class 1E Division under test.

5. Do two mechanical Divisions of the 5. Inspections of the as-built mechanical 5. The two mechanical Divisions of the
CCWS ere physically separated. Divisions will be performed. CCWS are separated by a Divisional

wall or a fire barrier except for
components of the CCWS within
Containment which are separated by
spatial arrangement or physical barriers.

2.7.6 -1- 05-01-93
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SYSTEM 80+" TABLE 2.7.6-2 (Continued)

' COMPONENT COOLING WATER SYSTEM-

Jnspections. Tests. Analyses. and Acceptance Criteria

Deslam Comunitament - Inspections. Tests. Annivses Acceptance Criteda

- 6.a) ~ Displays of the CCWS instnunentation 6.a) . Inspection for the. existence . or 6.a) Displays of the instrumentation shown .
shown on Figure 2.7.6-1 exist in the retrieveability in the Main Control on Figure 2.7.6-1 exist in the Main
Main Control Room or can be retrieved Room of instrumentation displays will Control Room or can be retneved there.
there. be performed.

6.b) Controls exist in the Main Control. 6.b) Tests will be performed using the 6.b) CCWS controle in the Main Control
-Room to start and stop the w ,w.t CCWS controls in the Main Control Room operate to start and stop
cooling water pumps,- and to open and - Room. wo,wt cooling water pounps, and to
close those power operated valves open and close those power operated
shown on Figure 2.7.6-1. valves shown on Figure 2.7.6-1.

7. Upon ' receipt of e -- Safety lajection . 7. Tests will be perfonned using a 7.a) Upon receipt of a SIAS, the' valves
Actuation Signal (SIAS), the response simulated SIAS. close.
system is as follows:

7.a) The ASME Code Section III Class 3
valves that separate the ASME Code
Section 111 Class 3 component cooling
werer piping and non-ASME Code -
Section III w ,~_; cooling water
piping close automatically.

7.b) %e spect fuel pool cooling ' heat 7.b) Upon receipt of a SIAS.- the valve-

exchanger . isolation valve . closes closen,

automatiedly.

7.c) De component cooling water- heat 7.c) Upon receipt of a SIAS . the valves
. exchanger bypass . valves close close.
automatically. ,

.

. 2.7.6 -2. 05-01-93 .

| . = . . -- . - . - - ... - -. ak - . - .- --. - .:-=- ~. .. .-..- . - -.-..,.=- -. -.....-. - - - .--.a-



4'

r h

SYSTEM 80+" TABLE 2.7.6-2 (Continued)

_ COMPONENT COOLING WATER SYSTEM
Inspections. Tests. Analyses. and AcceDiance Criteria

Desian Commitment Insocctions. Tests. Analyses Acceptance Criteda

B. Upon the receipt of a component cooling 8.- A test will - be performed using a 8. Upon the receipt of a component cooling
water surge tank low-low level signal, simulated component cooling water water surge tank low low level signal,
isolation valves for cooling loops surge tank low-low level signal. the valves close.

composed of non-ASME Code Section
III piping close automatically.

9. Upon nceipt of a Containment Spray 9. A test will be performed using a 9. Upon receipt of a CSAS, the valve
Actuation Signal (CSAS), the simulated CSAS signal. opens.

containment spray heat exchanger
isolation valve opens automatically.

10. Motor-Operated Valves (MOVs) having 10. Tests to open and/or close MOVs 10. Each MOV having an active safety
an active safety function will open having an active safety function will be function opens and/or closes,
and/or close under differential pressure conducted under preoperational
or fluid flow conditions and under differential pressure or fluid flow
temperature conditions. conditions and under temperature

conditions.

I1. Check valves shown on Figure 2.7.6-2 11. Tests to open and/or close check valves 11. Each check valve shown on Figure
will open and/or close under system shown on Figure 2.7.6-2 will be 2.7.6-2 opens and/or c oses.

pressure,' . fluid flow conditions, or conducted under system preoperational

temperature conditions. pressure, fluid flow conditions, or
temperature conditions.

12. Valves with response positions indicated 12. A test ofloss of motive power to these 12. These valves change position to the
on Figure 2.7.6-1 change position to valves will be performed. ' position indicated on Figure 2.7.6-1 on

.

: that indicated on the figure upon loss of loss of motive power.

motive power.
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' SYSTEM 80+" TABLE 2.7.6-2 (Continued)

! COMPONENT COOLING WATER SYSTEM
i Inspections. Tests. Analyses. and Acceptance Criteria-

Desima Commitment Inspections. Tests. Analyses Awhe Criteria -

.13. The spool piece on'the SSWS makeup 13. Installatice of the spool piece will be 13. 'Ihe spool piece on the SSWS makeup
line to each Division of the CCWS can performed. line to each Division of the CCWS can
be wded. be connected.

14. Pressure alief capacity provided for 14. An analysis will le performed to 14. Pressure relief capacity provided for
each reactor coolant pump is simd to confirm the pressure relief capacity each reactor coolant pump is sized to
accert the maximum expectent in-leakage provided for each reactor coolant pump. accept the maximum in-leeksge from a
from a reactor coolant pump seal cooler reactor coolant pump seal cooler tube
tube rupture. rupture. #

-

M
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