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CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately ref ects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

NO11CE

This sourcebook will be p, iodically updated with new and/or replacement
pages as appropriate to incorporate additional information on this reactor
plant. Techmcal errors in this report should be brought to the attention of
the following:

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering and Systems Technology
Mall stop 7E4

Washington, D.C. 20555

With copy to:

Mr. Peter lobner
Manager, Systems Engineering Division

Science ApplicationsInternationalCorporation
10210 Campus Point Drive

San Diego,CA 92131
(619)458 2673

Correction and other recommended changes should be submitted in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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ST. LUCIE SYSTEN1 SOURCEHOOK
,

This sourcebook contains summary information on the St. Lucie 1 and 2
nuclear power plants. Summary data on this plant are presented in Section 1, and similar
nuclear power plants are identified in Section 2. Information on selected reactor plant
systems is presented in Section 3, and the site and building layout is illustrated in Section
4. A bibliography of reaorts that describe features of this plant or site is presented in
Section 5. Symbols usec in the system and layout drawings are defined in Appendix A.
Terms used in data tables are defined in Appendix B.

1. SUMMARY DATA ON PLANT

Basic information on the St. Lucie 1 and 2 nuclear power plants is listed below:

Docket number 50 335 and 50 389-

Operator Florida Power and Light Company-

Location Ft. Pierce, Florida-

Commercialoperation date 12 76 (Unit 1),8 83 (Unit 2) --

Reactor type PWR-

NSSS vendor Combustion Engineering, Inc.--

Number ofloops 2-

Power (MWt/MWe) 2700/890-

Architect engineer Ebasco-

Containment type Steel cylinder with reinforced concrete-

shield building

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

St. Lucie 1 and 2 utilize a Combustion Engineering nuclear steam sup?ly
system and a steel containment vessel surrounded by a concrete shield building. Otler
Combustion Engineering PWR plants in the United States include:

Fort Calhoun-

Maine Yankee-

Palisades-

Millstone 2-

Calvert Cliffs 1 & 2-

Waterford3-

ANO2-

San Onofre 2 & 3-
.

Palo Verde 1,2, & 3-

WNP3-

|

|

|

!
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'

3. SYSTEM INFORMATION
.

This section contains descriptions of selected systems at St. Lucie in terms of'

general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at St. Lucie is presented in Table 31.-
In the " Report Section" column of this table, a section reference (i.e. 3.1,3.2, etc.) is
provided for all systems that are described in this report. An entry of "X" in this column ' <

means that the system is not described in this report In the "FSAR Section Reference" i

column, a cross reference is provided to the section of the Final Safety Analysis Report -
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 31. Tlie functional
relationshi as that exist among coolin;; water systems required for safe shutdown are shown
in Figure L 1. Details on the indivic ual coohng water systems are provided in the repon
sections identified in Table 31,

1
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i Table 3-1. Summary of St. Lucie Systems Covered in this Report j
:
r

Generic
.

System Name
.

- Plant-Specific Report FSAR Section ;
i ' System Name Section Reference '

. . Reactor liest Removal Systems '

]
- Reactor Coolant System (RCS) Same 3.1 5

,

,. i

- Auxiliary Feedwater(AFW)and Same 3.2 10.4.9 !
'

Secondary Steam Relief (SSR). I'

Systems
i

!

- Emerge.cy Com Cooling Systems Safety Injection System i

(ECCS) ;

: - IIigh-Pressure Injection Iligh Pressure Safety 33 63 :,

& Recirculation - Injection System i

Iow-pressure Injection - Iow Pressure Safety 33 63 ;

)- & Recirculation Injection System ' i
,

- Decay Heat Renxwal(DilR) Shutdown Cooling System X 63,93.5 [
System (ResidualIIcat Removal !

-

j (RilR) System) .
I

Main Steam and Power Conversion - Main Steam Supply System, X 103, 10.4j. --

Systems Condensate and FeedwaterSystem, X 10.4 |
'

Circulating WaterSystem X 10.4.5
'

.

! - OderIleat RemovalSystems Noneidentified X -

i

Reactor Coolant Inventory Control Systems f,

i - Chemical and Volume Control System Same 3.4 93.4
1 (CVCS)(Charging System) i

- ECCS See ECCS, above - -

R
.i' i

,

: ;

! [

-

;

-

,
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Table 3-1. Summary of St. Lucie Systems Covered in this Report (Continued) I

i:

| Generic - Plant-Specific Report FSAR Section
.

i System ' Name System Nanie Section Reference !
! ;

! Containnient Systems !
- . Containment Same X 6.2 ;

- . Containment IIcat Removal Systems
.

- Containment Spray System Same. X 6.2.2 [
i i !
'

- Containment Fan CoolerSystem Containment Cooling System X 6.2 [
i i

Containment Normal Ventilation Systems Shield Building Ventilation System X 6.2.3 I--

i .-
- t

- Combustible Gas Control Systems Containment Hydmgen Ccetrol X 6.2.5 {
System j

t.n
'

Reactor and Reactivity Control Systems !
i -: Reactor Core Same X 4 !i .

! :

j. - - Control Rod System Reactor Control System X 4.2.3,7.7.1 i

i..
}

- Boration Systems _ See CVCS,above - - i

'

.. i
Instrnamentation & Control (I&C) Systems !

+

! - Reactor Protection System (RPS) Same 3.5 7.2 |,

t' ;

- Engineered Safety Feature Actuation Same 3.5 7.3 |
; System (ESFAS) . i
4.

~

ILs ucyControlStations 3.5 7.4.1;. Remote Shutdown System-- s
: i

| - OtherI&C Systems Various Systems, X 7.5. 7.6. 7.7 ;

4 g '

Post-Accident Sampling System X 9.3.6
}

i % !
1 L

i !

'

; ,

'

; t
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j Tame 3-1. Summary of St. Lucie Systems Covered in this Report (Continued)

L |
4 +

Generic Plant-Specific Report FSAR Section ,

. System Name System Name Section Reference j

i Support Systems. . ,

,

j - Class 1E Electric PowerSystem - Same - 3.6 8.2,83

| - Non-Class IE Electric PowerSystem ' Same X 8.2,83
6

. :I
!

- Diesel Generator Auxiliary Systems Same 3.6 -83,9 [
!

- Component Cooling Water (CCW) ' Component Cooling Sysicm 3.7 9.2.2 !

p ' System ,

,
. !

I - Service Water System (SWS) Intake Cooling WaterSystem 3.8 9.2.1

|. ., -- Other Cooling Water Systems Turbine Cooling Water System X- 9.2.7 ;
;

; - ' Fire Protection Systems Same X 9.5.1 I

|- - OtherWaterSystems Primary Makeup and Demineralized X 9.23 !,
WaterSystems

!i Service and PotabicWatrSystem - X 9.2.5
i ., Condensate StorageTank X 9.2.6'

Equipment and FloorDrainage X 9.33
] Systems

!.
! ;

} Room IIcating, Ventilating, and Air- Air Conditioning, Beating, Cooling - X 9.4 |
j Conditioning (IIVAC) Systems ; and Ventilation Systems i

-- Instrument and Service AirSystems . Cmptssed AirSystem X 9.3.1
;

I
.,

E ,

!i
i; * |
'

i

- !

!
:

! ;.
. . . , _

!
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Table 3-1. Summary of St. Lucie Systems Covered in this Report (Continued)

Generic. Plant-Specific Report FSAR Section
System Name System Name Section Reference

- Refueling and Spent Fuel Systems Same X 9.1

- Radioactive Waste Systems Same X I1

- Radiation Protection Systems Same X 12
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3,1 REACTOR COOLANT SYSTEM (RCS)
'

<

,

3.1.1 System Function

-The RCS transfers heat from the reactor core to the secondary coolant system :
i
' via the steam generators. The RCS pressure boundary also establi@es a boundary against ;

the uncontrolled release of radioactive material from the reactor core and primary coolant.
|

3.1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) two parallel reactor coolant loops, |
cach containing one steam generator and two reactor coolant pumps, (c) a pressurizer i

connected to one of the reactor vessel outlet pi,levation view of a two loop Combustion|

nes (hot legs), and (d) associated piping out i
to a suitable isolation valve boundary. An e
Engineering RCS is shown in Figure 3.1-1. Simplified diagrams of the RCS and .

importent system interfaces are shown in Figures 3.12 and 3.13. A summary of data on .

selected RCS components is presented in Table 3.1 1. |

3.1.3 System Oneration !
During power operation, circulation in the RCS is maintained by two reactor ;

coolant pumps in each of the two reactor coolant loops. RCS pressure is maintained within ;

a grescribed band by the combined action of pressurizer heaters and pressurizer spray. |
RLS coolant inventory is measured by pressurizer water level which is maintained withm a ;

prescribed band by the chemical and volume control system (CVCS).
At power, core heat is transferred to secondary coolant (feedwater) in the steam .

generators. The heat transfer path to the ultimate heat sink is completed by the main steam |
and power conversion system and the circulating water system. :

Following a transient or small LOCA (if RCS inventory is maintained), reactor ;

core heat is still transferred to secondary coolant in the steam generators. Flow in the RCS
3

is maintained by the tractor coolant pumps or by natural cimulation. The heat - ansfer path !

to the ultimate heat sink can be established by using the secondary steam relief system to '

vent main steam to atmorphere when the power conversion and circulating water systems i
are not available, if reactor core heat removal by this alternate path is not adequate, the i

RCS pressure will increase and a heat balance will be established in the RCS by venting !
steam or reactor coolant to the quench tank through the pressurizer relief valves. There are ;
two power operated relief valves and three simple spring loaded safety valves on the ;
pressunzer. ~

Following a large LOCA, reactor core heat is dumped to the containment as,

; reactor coolant and ECCS makeup water spills from the break. For a short period, the -

containment can act as a heat sink; however, the containment cooling systems must operate ]
in order to complete a heat transfer path to the ultimate heat sink. ;

i
; 3.1.4 System Success Criterla
i !

! The RCS success criteria can be described in terms of LOCA and transient I

l mitigation, as follows: |
:

An unmitigatible LOCA is not initiated. ;-

If a mitigatible LOCA is initiated, then LOCA mitigating systems are successful. |-

If a transient is initiated, then either: i--

| RCS integ;ity is maintained and transient mitigating systems are successful,-

or
!

8 10/89
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RCS integrity is not niaintained, leading to a LOCA like condition (i.e.-

stuck open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful.

3.1.5 Comoonent Information

A. RCS
1. Volume: unknown
2. Normal operating pressure: 2485 psig

B. Pressurizer
1. Volume: 1500 ft3

C. Reactor Coolant Pumps (4)
1. Rated flow: unknown
2. Type: VerticalCentrifugal

D. Power Operated Relief Valves (2)
1. Set pressure: 2385 psig
2. Relief capacity: 153,000 lb/hr (each)

E. Safety Valves (3)
1. Set pressure: 2485 psig
2. Rellef capacity: 200,000 lb/hr (each)

F. Steam Generators (2)
1. Type: Vertical shell and U Tube

92. Heat Transfer Rate: 4.386 x 10 Btu /hr

G. Pressurizer Heaters
1. Capacity: unknown

3.1.6 Suncort Systems and Interfaces

A. Motive Power
1. The reactor coolant pumps are supplied from Non Class lE switchgear.
2. The cressurizer heaters are Class 1E AC loads that can be supplied from
the stanc by diesel generators as described in Section 3.6.

B. Reactor Coolant Punn Seal Injection Water System
The component coo ing system supplies seal water to cool the reactor
coolant pump shaft seals and to maintam a controlled inleakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through
the pump shaft seals which will resemble a small LOCA.

9 10/g9
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Table 3.1-T. St. Lucie 1 Reactor Coolant System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE PCWWER SOURCE EMERG.
TYPE LOCATION l.OAD GRP

RCS-1402 MOV RG

RCS-1403 MOV RC EP-MCC-1 A-5 480 ELECT-EOUIP-RM AC/A
*

RCS-1404 MOV RC

RCS-1405 MOV RC EP-MCC-1B-5 480 ELECT-EOUIP-RM AC/B

RCS-3480 MOV RC EP-MCC-18-5 480- ELECT-EQU!P-RM AC/B

P.CS-3481 MOV RC EP-MCC-1A-5 480 ELECT-EOutP-RM AC/A

RCS-3651 MOV RC EP-MCC-1A-5 480 ELECT-EOUIP-RM AC/A

RCS-3652 MOV RC EP-MCC-1B4 480 ELECT-EOUIP-RM AC/B
_

-

S
-

'

- _ _ -
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3.2 A UXILI ARY FEEDWATER SYSTEM ( A FWS) AND |

SECONDARY STEAa1 RELIEF SYSTEM (SSRS) )*

3.2.1 System Function
The AFWS provides an independent means of supplying feedwater to the steam -

generator- in addition to the main feedwater system. The AFWS is intended to provide a
suffici, r apply of feedwater to permit the plant to operate at hot standby after a transient ;

or small Seak LOCA for eight hours followed by an orderly plant cooldown to the point '

where the shutdown cooling system may be initiated. The Secondary Steam Relief System
(SSRS) provides a stew vent path from the steam generators to the atmosphere, thereby
completing the heat transfer path to an ultimate heat sink when the main steam and power
conve sion systeme are not available. The AFWS and SSRS constitute an open loop fluid
sys:em that nrovides for hut transfer from the RCS following transients and small break
LOCAs.

3.2.2 Sjstem Definition
Te AFWS consists of two full capacity motor driven pumps, one greater than

macity steam turbine driven pump, associated piping, controls and instrumentation.'

ps can supply both steam generators. The source of auxiliary feedwater is the%

, m te storage tank (CST). A cross-tie with the Unit 2 CST also exists.
Each motor driven pump normally supplies one steam generator but a cross tie

h a motor driven pump to supply the opposite steam generator. The tmbine driven
p x; plies both steam generators and can be supplied with steam from either steam
gei * tor.

The SSRS consists of eight safety valves and one pneumatically operated
atmc pheric dump valve on each of two main steam lines.

Simplified drawings c' the AFWS and the SSRS are shown in Figures 3.21
and 3.2 2. A summary of data on selected AFWS components is presented in Table 3.21,

3.2.3 System Ooeration

During normal operation the AFWS is in standby When the steam generator|

level decreases to the low level trip point, an AFW Actuation Signal (AFAS) time delay is-
actuated. If, after the set time delay, steam generator level is still low, the ARVS will be
actuated. The AFAS starts the turbine driven pump and the motor driven pump associated
with the steam generator with the low level and. opens the associated discharge valves.
When the level in the steam generator increases to the second AFAS reset set point, the
AFW discharge valves close and water is diverted back to the CST. Steam generator level
is maintained automatically after initiation of the AFWS. Manual control of the AFWS -
pumps and valves is also possible from the control mom . The AFWS is shutdown
manually.

3.2.4 System Success Criteria

For the decay h;ct amoval function to be successful, both the AFW system and -
the SSR system must orm a ccessfully. The AFW success criteria are the following
(Ref.1):

AFW prmp can provide adequate flow.-

Water must be provided from at least one source to the AFW pump suctions.-

Alternative water sources include (insert actual sources)
Makeup to any one of two steam generator provides adequate decay heat-

removal from the reactor coolant system.

The SSR system most cperate to complete the heat transfer path to the environment. The
number of safety valves that must open for the decay heat removal function is not known.

13 10/89 i
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3.2.5 comnonent Information
4

A. Motor driwn AFWS pumps l A, IB .

1. Rate'. riow: 250 gpm @ 1200 psi
2. Rated capacity: 100 %
3. Type: centrifugal

B. Turbine driven AFws pump IC
1. Rated flow: 500 gpm @ 1200 psi

- 2. Rated capacity: greater than 100%
3. Type: centrifugal

C. Condensate Storage Tank-
1. Capacity: 250,000 gallons

3.2.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The AFWS pumps are automatically actuated upon receipt of an Auxiliary
Feedwater Actuation Signal (AFAS) after a set time delay. '

2. Remote manual
The AFWS can be operated from the control room.

B. Motive Power
1. The motor driven AFWS pumps and motor operated valves are Class l_E

loads that can be supplied from the standby diesel geactators as described in
Section 3.6.

2. The turbine-driven pump is supplied with steam from the main steam lines
of either steam ger 3r upstream of the main steam line isolation valves.
The power and < i a for the valves associated with this pump receive
power from the ( 21E DC system.

C. Other
1. Lubrication, cooling, and ventilation are provided locally for the AFWS

pumps.
Systems for AFWS pump room cooling have not been identified.'

L 3.2.7 Section 3.2 References;

1. NUREG/CR 4710," Shutdown Decay Heat Removal Analysis of a Combustion
Engineering 2-Loop Pressurized Water Reactor", Appendix A, Section 2.0,
Sandia National Laboratories, August 1987.
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iTable 3.2-1. St.- Lucie 1 Auxiliary Feedwater System Data Summarv '''

for Selected Components ;
'

i
,

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE ENFAG.
; TYPE LOCATION LOAD GRP

AFW-08-03 . MOV LSTTRA EP-DCMCC-1 AB 125 ELECT-EQUlP-RM DC/A3,

AFW-08-13 : MOV LSTTRA EP-DCMCC-1AB 125 lLECT-EOUIP-RM DC/AL'
F- AFW-08-14 MOV_ LSTTRA EF -DCMCC-1 AB 125 ELECT-EOUIP-RM DC/AB <

AFW-09-09 . MC/ USTTRA EP-MCC-1 A-5 480 ELECT-EOU!P-RM AC/A
[ AFW-09-10 ' MOV USTTRA EP-MCC-1B-5 480 ELECT-EOUIP-lim AC/B -

| AFW-09-11 - MOV- USTTRA EP-DCMCC-1AB 125 ELECT-EQUIP-RM DC/AB i

;- AFW-09-12 MOV- USTTRA EP-DCMCC-1AB 125 ELECT-EQUIP-RM DC/AB
AFW-09-13 MOV. USTTRA EP-MCC-1 A-5 480 ELECT-EQUIP-RM AC/A

I AFW-09-14 MOV. USTTRA. EP-MCC-18-5 480 ELECT-EOUtP-RM AC/B
!- AFW-CST - TANK CST

| q AFW-PM1A M D'' LSTTRA EP-BS-1 A-3 4160 F. LECT-EOUIP-RM AC/A {
.

AFW-PM1B MDP' LSTTRA EP-BS-1 B-3 4160 ELECT-EOUIP-RM AC/B .|,

i AFW-PM1C . TDPR LSTTRA .i
AFW-PM1C TDP LSTTRA !

0

!

i
; 1

i I
'

!
j -i
;

1

|

| i
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a
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 System Function

The ECCS, or Safety injection System (SIS),is an integrated set of subsystems i
that perform emergency coolant injection and recirculation funct ons to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolant
injection function is performed during a relatively short term period after LOCA initiation.

,

followed by realignment to a recirculation mode of operation to maintain long term, post- |

LOCA core cooling. Heat from the reactor core is transferred to the containment. The heat
transfer path to the ultimate heat sink is completed by the containment heat removal 1

systems.

3.3.2 System Definition

The emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

Safety Injection Tanks (SITS)-

High Pressure Safet Injection (HPSI) system-

- Low Pn ssure Safe Injection (LPSI) system

There are four safety injection tanks, one attached to each cold leg, that
discharge their contents when RCS pressure droas below the tank pressure. The HPSI
system consists of three motor driven pumps that celiver water to an injection header. The
header directs flow to the four cold legs. The LPSI system consists of two motor driven
pumps that deliver water to the four cold legs. The LPSI pumps also provide the shutdown
coohng function. The Refueling Water Storage Tank (RWT) is the water source for the
HPSI and LPSI pumps. The Containment Spray system is not part of the ECCS but can be
used as a HPSI water source during the recirculation phase of operation.

Simplified drawings of the HPSI system are shown in Figures 3.3-1 and 3.3 2.
The LPSI system is shown in Figures 3.3-3 and 3.3-4, and the Containment Spray (CS)
system is shown in Figures 3.3-5 and 3.3 6. A summary of data on selected ECCS
components is presented in Table 3.3-1.

3.3.3 System Goeration

Duririg normal operation, the ECCS is in standby. The ECCS automatically
goes into operation upon indication that a significant breach in the RCS boundary has

| occurred. The injection mode of operation is mitiated upon a Safety Injection Actuation
Signal (SIAS). An SIAS is produced upon any two coincident low pressurizer pressure or,

| two coincident high containment pressure signals, or produced manually from the control
! room. An SIAS starts the HPSI and LPSI pumps and opens their cold leg isolation valves.

The SITS constitute a passive injection system, discharging their contents
| automatically when RCS pressure drops below the tank pressure. Adequate borated water
| is supplied m the four tanks to rapidly cover the core, with the contents of one tank
| assumed to be lost through the break. During injection the HPSI and LPSI aumps take
i suction on the RWT and deliver borated water to the four cold legs. The HPSL pumps are
| designed for small breaks when the RCS is still at high pressure, while the LPSI pumps are
| designed to respond to large breaks.
'

When RWT inventory is down to 10%, the recirculation phase begins. The
LPSI pumps are secured and the HPSI pumps are realigned to take suction from the
containment sump. At the discretion of the operator, a portion of the cooled water from the
containment spray system may be directed to the HPSI pump suction. This is not
necessary to meet core cooling requirements but ?s a preferred mode of operation. When
shutdown cooling entry conditions are met, the LPSI pumps are aligned to take a suction
from the hot legs through the shutdown cooling line, discharge through the shutdown

18 10/89
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cooling heat exchangers, and retum flow to the RCS througn i.1e cold leg injection lines.
Heat is transferred in the shutdown cooling heat exchangers to the Component Cooling
Water system (see Section 3.7).

3.3.4 System Success Criteria
LOCA mitigation requires that both the emergency coolant inje

emergency coolant recirculation functions be accomplished. The ECI success en,ction andteria for a
large LOCA is the following (Ref.1):

- 3 of 4 safety injection tanks provide makeup as RCS pressure drops below tank
pressure, and
One high pressure safety injection pump injects into the RCS, and-

One low pressure safety injection pump injects into the RCS-

If the ECI success criteria is met, then the following large LOCA ECR success criteria will
apply (Ref.1):

At least one high pressure safety injection pump is realigned for recirculation-

and takes a suction en the containment sump and injects into the RCS cold legs.

ECl and ECR success criteria for a small LOCA are not clearly defined in the
FS AR, however, it should be noted that:

- The HPSI pump shutoff head is less than RCS normal operating pressure,
therefore, a small LOCA must be of sufficient size to .cause some RCS
depressurization, or the RCS must be depressurized by other means if the HPSI
pumps are to provide makeup. Options for depressurizing the RCS may
melude:

Opening power-operated relief valves on the pressurizer (two PORVs are-

available, see Section 3.1)
RCS cooldown (i.e. using the auxiliary feedwater system, see Section 3.2)-

The combined capacity of the three positive displacement charging pumps-

(not part of the SIS)is 120 gpm (i.e. 40 gpm each).

! 3.3.5 Comoonent Infor,mntion

A. High Pressure Safety injection pumps A, B, C
1. Rated flow: b > gpm @ 2500 ft. head (1,138 psid)
2. Maximum flow: 650 gpm @ 1250 ft, head (542 psid)
3. Shutoff head: 3000 ft. head (1300 psid)
4. Rated capacity: 100 %
5. Type: multistage centrifugal

B. Low Pressure Safety Injection pumps A, B
I 1 Rated flow: 3000 gpm @ 350 ft. head (159 psid)

2. Rated capacity: 100%
1 3. Type: Single stage centrifugal
!

|

|

19 10/89
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|
C. Safety 1njection Tanks (4)-

l. Volume, Total: 1980 ft3 ;'

2. Volume, Liquid: 1138 ft3 ,

3. Normal operating pressure: 250 psig !

D. Refueling Water Storage Tank i

1. Capacity: 500,000 gallons ,

:

3.3.6 Suonort Systems and Interfaces !
!

'

A. Control Signals
l. Automatic ;

The ECCS subsystems are automatically actuated by a safety injection *

actuation signal (SIAS). Conditions initiating an SIAS trip are: |
!

Low pressurizer pressure !-

High containment pressure !-

iManual actuation-

The SIAS automatically initiates the following actions: I

i

starts the HPSI and LPSI pumps- .

aligns the pumps for injection
aligns the pump suction to the RWT |

-

-

Switchover to the recirculation mode occurs automatically on low level in
'

the RWI'.

2. Remote manual I

An SIAS signal can be initiated by remote manual means from the main j
| control room. ECCS operation can be initiated by remote manual means.

B. Motive Power
All ECCS motor driven pumps and. motor operated valves are Class 1E AC !

loads that can be supplied from the standby ' diesel generators as described in
L Section 3.6. :

!

C. Other .

1. The HPSI pumps, LPSI pumps. and shutdown cooling heat exchangers are -
cooled by the Component Cooling Water System (see Section 3.7). ,

2. Lubricanon is provided locally for the ECCS pumps and motors. t

3. Systems for ECCS pump room cooling have not been identifled. ;
;

3.3.7 Section 3.3 References < ;

.

1. NUREG/CR-3713, BNL-NUREG 51752, " Grouping of Light Water Reactors
for Evaluation of Decay Heat Removal Capability", Brookhaven National
Laboratory, June 1984 '

2. Final Safety Analysis Report, St. Lucie Nuclear Power Station, Unit 1. Docket ;

# 335.
!

$

l

20 10/89 = j

|

;.

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



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

6 , .-

.

1 I t t
nr es a n

tki tki tki tki i !
'

-

til til
ofi ofi of of

< '

I! I! I! I!

ff! tfi- ff! ffi Kjoxjo

I! ff!I! tXI I! tXI I! tXI E! E!

E

$
5
j._

L- -

I
|oxj oxj orj oxj ox|ox| oy| 0r||1 {

.s

m

E

S oX _ s oXg g

1 L s,ilt o b -=
+ s s -

sIl i i s 8ti s 8tI g i s Gt i j
M M

1I i i ! in

il ! ! ! 4'8 I I t ?
s [- s I s 'i (

c
OHil
llin' onI|g- "I'

tXX tXi
||, ||i.,.l
l' !' 8el si5

!! !,,!iI til1,1I ;. .

|0 @ e t i'

21 -10/89

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



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

L* c.

.

I i e i
si si si se
s 5 m i

t7i ikli t2 17 1 | ,1
3

,_

ofi ofi of
Yr

ag- og as
8:g s eii

_ _
,

i
C

1|0 || |ffI ff! ff! ffI 0

Il ff! I! fi;! IS t?! I! fi:1 fi:i fi;!

o

| I-

O

! u
ja-

i-_

Ee m O =^

j ozidyjozidgjozidd dddi:||1 {
| *

m
c
$

I "

-

S G ;i iS M ;i- i ; g .-i

.ti .t .- E
-

3

I.E! -3 7 37
i = s- .

I sIl i j 9 611 S S} l- g - ! 8 6ti j-
.

*-4
, EW --

'

g. .! g-- ! 'i a--

- 5jy M % -

.Dg D.v_iL D.,-- !t i=8

9.-|1 9fl' sfi
~

_

. *
i 01 :11 a-

ag;=3'
-gg[t

]) ga, j
I

-

._

'-
; ta in ;

|f< lli, g 3
.

; _

m-, _ - -

!p, . 3P
85 85

-

'

!
-

;jj i i_

| ll- Nilii,
.

i- tL g -
-

i !
! I

i 22 10/89

- ._ . . ..



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

. .. .

.

$ s

h s'
al si si ei se al | |a

-

X| ti ti ti t i oXfI IsO
g

i i O OX |SOX |
is !s! !s!
at 89i s

X| OX|ti t! t! ti O

!I ffi!! t{i II ff! !! ff! EE Ei

1 ., ,

!!| !!| l
8* 8"? l.

soK! . soKi *

T8
.

$
.

SOXi [DXi E-
-

3
"

90Xi sOXi .

i
fi f !- j

M
E E. .

E E ?:
n
.

1,
XI . tXi [a

! |t t- ||i|9OX!
- S OX I .

7
I

!! T 4
r le l*i
4

-
In B-

el1 e,
.

,

1 i t t
(

yC EI 4

23' 10/89

.

--- rty " v- = y 9 w p- 9 g 4 3 9.y. p-owy.cy--qag -wpyvtwy- +'gaw y --ey wivbr-4,yn y .w r- t t- gi-qwaw *w M yi34up pyryww w3 d



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

,

.b . ~
'

,

'

I

.

!

8 $ $ $ $ a!
; 11= sr -si- si se as

3
i

;

20% .t 5 i !i i,5 ' t 5 O)[- '
-

g

| e ex; 4 4 et si |
-

; as as as as
l ti ti ai ej p .

," "== o
: I =

| !
- -

8 '

| 3 :

ti f! tE i E. 61| 61|

f i- fi|E fi|i f |55 fXi _ !! ffi !I ff! !! -- oF <

? I,
-

'- li. .
. . we o 3

! !! ! !! 5 '

_ e,,5 e, ,i - E
,i,_

sOKi' 3OXi ; g j
t m !

l 8 |
5 I

-

a i
e

's
z :\

' It,,

I e
.

'

-- s OE ! s OE j - e,
l

:_ _ _

| -f"!. . li-' f E

i g g |-- -

't . Ji
-

i
-

| @ i

! "o f

s .- El {{i- 3

Il d !
[j jj s oEl- soEl y,

* m
i

-

11 ,

= a n i

. i. g - g 4 5-

)v -|i e, '

'

is -2 9
11: liji-

- Re 8m i

'
i,

n*
g 2 ;j- j

|di k

_ _

5-

3 !

|
24 10/89 ;

1
i

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



,m.-.,- .-,m, ,.s-- a,n+--s.2 um+-a.<.- .aa,w .-=1 ~*n a s, s . , s -u + n,x- er- u .-u . m. a -m sw - u--- a < ..-.sm-. .. w+>.

:k . .

.

.. .. .

I I
'

i . . .

I~| 1-: I I
I : I : ! !

,. -

f/ f/

sox! aoK!
-* e a

E E | |

sXi sX! +X!+Xi
. .o a

RI . eft 2

im X t. 11 mm

U U $
Er

- ,. .g g

| _ m m _ |
3

U1 U ts ,, s a
| Ed '| E

8
-

.

u
3

sX! 'sX! a
m

f i- f'! $
*

n

*
22!- 2

| - -

!i -!i| 5

I ! t t
'

in 1 E
IS .

1
e5" ! se

.

:

|

25 10/89
1

.

,- p , , . - - - . , _ . . . . ~ , ,, , ,,y- ,,,,,-....-,,,y.. -- . , . . . . ,



___________ _ _ --- -- -- -_ -

e

!
!
a

'i

| | resee| #*f j *

i.esam

AE FW t edi WArFR
$70 RAGE TANN

j

.

I ,

h 54WO, ,* O =va"^

Princu [
t

j sons A | | Peeta j- [ ac |
reson |. hPS8#m a

jj|nie . .jj;n2. _.m
,

oX-
4 - =A --

..

izw cw m *

I # '

= h83 ,145 - -

p ,,4 9 FCve, , A . 3A, nannAaan |

% TotPSI fmW h4 T.O,PWPUMP
] 9 . AM) .C PtedP OA LP58

{
! O '

ameans tes.w A i

4 voiPm
j

' ' ~

*
' LC 3453 m

i

7,, M.c. ..Lg ~~ ~ '~yC+,,,. ,. ;.
,, , ..

..

*
,

.

3,,, .. ,,,,,
CS Ps. .

so .. *

'

OK ".=.'. .i
-- .

.

. AND C

; ,s. .. ... i-

|

[ 3 rsrnecout Av esterr DRAF
, , , -,.

J k__ sameomA am,uw

, - . , . _,.
1 o

k
Ci

i
.

>
4

Figure 3.3-6. St. Lucie 1 Containment Spray System Showing Component Locations '

|
j -i

_ _ _ . _ _ _ .



- - -. . . _ __ _

.
Y

.

. .

Table 3.3-1. St. Lucie 1 Emergency Core wooling System Data Summary *

for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP

CS-P1 A MDP HPS!HMA EP-BS-1 A-3 4160 ELECT-EQUIP-RM AC/A

CS-P1B MDP HPSIRMB EP-BS-18-3 4160 ELECT-EQUIP-RM AC/B

HPSI-3616 MOV PPTUN E P-BS-1 B-5 480 ELECT-EOUIP-RM AC/B

HPSI-3617 MOV PPTUN EP-BS-1 A-5 480 ELECT-EQUIP-RM AC/A

HPSI-3626 MOV PPTUN EP-BS-1 B-6 480 ELECT-EOUIP-RM AC/B

HPSI-3627 MOV PPTn ! EP-BS-1 A-6 480 ELECT-EQUIP-RM AC/A

HPSI-3636 MOV PPIUN E P-BS-1 B-6 480 ELECT-EQUIP-RM AC/B

HPSI-3637 MOV PPIUN EP-BS-1 A-6 480 ELECT-EOUIP-RM AC/A

HPSI-3646 MOV PPTUN E P-BS-1 B-5 480 ELECT-EOUIP-RM AC/B

HPSI-3647 MOV PPTUN EP-BS-1 A-5 480 ELECT-EOUIP-RM AC/A

HPSI-3653 - MOV HPSIRMBeo

HPSI-3653 MOV HPSIRMB

HPSI-3654 MOV HPSIRMB . EP-BS-1 B-5 480 ELECT-EOUIP-RM AC/B

HPSI-3654 MOV HPSIRMB EP-BS-18-5 480 ELECT-EQUIP-RM AC/B !

HPSI-3655 . MOV HPSIRMB

HPSI-3655 MOV HPSIRMB'

HPSI-3656 MOV HPSIRMA EP-BS-1 A-5 480 ELECT-EOUIP-HM AC/A

HPSI-3656 MOV HPSIRMA EP-BS-1 A-5 480 ELECT-EQUIP-RM AC/A

HPSI-3662 MOV SDHX1B EP-BS-185 480 ELECT-EQUIP-RM AC/B

HPSI-3663 MOV SDHX1A EP-BS-1 A-5 480 ELECT-EQUIP-RM AC/A .
''

HPSI-P1A MDP HPSIHMA EP-BS-1 A-3 4160 ELECT-EOUIP-RM AC/A

HPSI-P1B MDP HPSIRMB EP-BS-18-3 4160 ELECT-EOUIP-RM AC/B

HPSI-P1C MOP HPSIRMB EP-BS-BI AB 4160 SWGR1AB AC/AB

y HPSI-RWT TANK RWT

@ MV07-1A MOV PPPEN

MV07-1A MOV RWT

MV07-1B MOV PPPEN
3

,

j MV07-2A MOV PPTUN

:
_.
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Table 3.3-1. St. Lucie 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued) ,

i

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. !
TYPE LOCATION LOAD GRP |

MV07-2A MOV PP1Uri

MV07-28 MOV PPTUN
'

MV07-28 MOV PPTUN
,
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3.4 Cil ARGING SYSTEM (CVCS)

3,4,1 System Function
The charging system is part of the Chemical and Volume Control Synem

(CVCS). The CVCS is responsible for maintaining the proper water inventory in the
Reactor Coolant System and maintaining water purity and the proper concentration of
neutron absorbing and corrosion inhibiting chemicals in the reactor coolant, The makeup
function of the CVCS is required to maintain the plant in an extended hot shutdown
condition following a transient. The ECCS (see Section 3.3) provides makeup after a
LOCA,

3.4.2 System Definition

The CVCS consists of several subsystems that perform the functions of
maintaining RCS coolant inventory control, coolent chemistry and purity control, and
reactivity control. The charging system consists of three positive displacement charging
pumps that take suction from the volume control tank and inject into the RCS, The boric
acid makeup system, consisting of two pumps, two storage tanks, and a boric acid
batching tank, controls changes in reactor coolant boron concentration. Either storage tank
is sufficient to bring the plant to a suberitical cold shutdown condition (Ref,1, Section
9.3.4.3.1 ), Purification is accomplished by directing letdown Gow from one cold leg
through a series of heat exchangers, filters, and ion exchangers,

Simplified drawings of the CVCS, focush.g on the charging portion of the
system, are shown in Figures 3,4-1 and 3,4 2. The boric acid makeup portion of the
CVCS is shown in Figures 3.4 3 and 3,4-4 A summary of data on selected CVCS
components is pr esented in Table 3.41,

3.4.3 System Goeration

During normal operation, including hot standby and power generation when t.he
RCS is at normal operating pressure and temperature, one charging pump is in operation
with suction on the volume control tank (VCT). The other charging pumps are
automatically started by the pressurizer level control of the Safety Injection Actuation Signal
(SlAS). The SIAS also causes pump suction to change from the Volume Control Tank
(VCT) to the boric acid pump discharge,

Letdown #1ow from RCS cold leg IB2 passes through the tube side of the
regenerative heat exchanger for an initial temperature reduction. The pressure is then
reduced by a letdown control valve to the letdown heat exchanger operating pressure. The
final reduction to the operating temperature and pressure of the Purification System is made
by the letdown heat exchanger and one of the two letdown back pressure control valves.
Flow is then directed through the various filters and ion exchangers in the purification
system before being sprayed into the VCT where it is returned to the RCS by the charging
pumps. Reactor coolant pump bleedoff is also directed to the VCT,

The charging flow passes through the shell side of the regenerative heat
exchanger for recovery of heat from the letdown flow before being returned to the RCS.
Charging flow is split into two charging lines, to cold legs IB1 and 1 A2. Should the
chargir: line inside the reactor containment building be inoperative for any reason, the line
may be, isolated outside the containment, and the charging flow may be injected via the
pressunzer auxiliary spray line.

Concentrated boric acid solution, prepared in the boric acid batching tank, is
stored in the two boric acid makeup tanks, Two boric acid pumps supply boric acid to the
volume control tank or directly to the charging p, umps suction. A gravity feed line directly<

I from the boric acid tanks to the charging pumps is also provided.

29 10/89
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3.4.4 System Success Criteria

The following success criteria is assumed for CVCS makeup following a

1 of 3 positive displacement chargin;; pumps is required for adequate post--

transient makeup to the RCS.
1 of 2 boric acid tanks are required as a source of water for the charging pumps,| -

supplied by either the associated boric acid pump or the gravity feed line (Ref 1,
Section 9.3.4).

3.4.5 Comoonent Information-

| A. Charging pumps 1 A, IB,1C
1. Rated capacity: 44 gpm
2. Normal discharge pressure: 2300 psig
3. Type: Positive displacement-

'

B. Boric acid pumps A,B
1. Rated capacity: unknown
2. Type: S[ngle stage centrifugal

C. Boric acid makeup tanks A, B
| 1. Volume: unknown
i

D. Volume :ontrol tank
1. Vo'. .me: 4200 gal.

3.4.6 Suonort Systems and Interfaces

L A. ControlSignals
i 1. Automatic
| The SIAS or pressurizer level control signal automatically starts all 3

charging pumps. The SIAS also causes pump suction to change from the
VCF to the boric acid pump discharge

2. Remote manual
The charging pumps, boric acid pumps, and associated motor operated
valves can be actuated by remote means from the control room.

B. Motive Power
The positive displacement charging pumps, boric acid pumps, and motor
operated valves of the CVCS are Class IE AC loads that can be supplied from
the standby diesel generators as described in Section 3.6.

C. Other
1. Cooling water and lubrication for the charging and boric acid pumps are

assumed to be provided locally.
2. Pump room cooling systems have not been identified.

3.4.7 Section 3.4 References

1. Final Safety Analysis Report, St. Lucie Nuclear Power Station, Unit 1. Docket
# 335
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Table 3.4-1. St. Lucie 1 Charging System Data Summary *
,

for Selected Components
i

!
COMPONENT ID . CO M P. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. -!

TYPE LOCATION LOAD GRP
BAM-P1 A MDP BATKHMA EP-MCC-1 A-5 480 ELECT-EOUIP-RM AC/A
BAM-TK1 A TANK BATKRMA

BAM-TK18 TANK BATKRMB

CVCS-2508 MOV - ' BATKHMB EP-MCC-18-5 480 ELECT-EQUIP-RM AC/B
'

CVCS-2508 MOV. BATKRMB EP-MCC-18-5 480 ELECT-EQUIP-RM AC/B ;

CVCS-2509 - MOV BATKRMA EP-MCC-18-5 480 ELECT-EOUIP-RM AC/B I

CVCS-2509 MOV BATKHMA EP-MCC-1B-5 480 ELECT-EOUIP-HM AC/B
CVCS-2514 MOV. .5RAB EP-MCC-1 A-5 480 ELECT-EQUIP-RM AC/A

CVCS-P1A MDP CHPMRMA EP-BS-1 A2 480 ELECT-EQUIP-RM AC/A
CVCS-P1B MDP CHPMRMB EP-BS-18-2 480 ELECT-EOUIP-RM AC/B f

'

CVCS-P1B MDP BATKRMB EP-MCC-1 A-6 480 ELECT-EOUlP-RM AC/Au

CVCS-P1C MDP CHPMRMC EP-BS-480V-1 AB 480 SWGR1AB AC/AB

R
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L 3.5 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS
'

3.5.1 System Function
The instrumentation and control systems consist of the' Reactor Protective -

System (RPS), the Engineered Safety Features Actuation System (ESFAS), and systems
| for the display of plant information to the operators. The RPS and the Engineered Safety

Features Actuation System monitor the reactor plant, and alert the operator to take
corrective action before specified limits are exceeded. The RPS will initiate an automatic;

l

reactor trip (scram) to rapidly shutdown the reactor when plar.t conditinns exceed one or
! more specified limits. The Engineered Safety Features Actuation System will automatically

actuate selected safety systems based on the specific limits or combinations oflimits that are
exceeded.

3.5.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip signal. The reactor trip signal deenergizes the control
element drive mechanisms (CEDM), allowing all control element assemblies (CEAs) to

'

drop into the core. The Engineered Safety Features Actuation System includes independent
sensor and transmitter units, logic units and relays that interface with the control circuits for
the many different sets of components that can be actuated by this system. Operator
instrumentation display systems consist of display panels in the control room and at the-
auxiliary control panel that are powered by the 120 VAC electric power system (see Section
3.6). A summary of data on selected I & C syste n components is presented in Table
3.5 1.

3.5.3 System Oneration

A. RPS
The RPS has four redundant input instrument channels for each sensed
parameter. A' two out of four coincidence of like trip signals is required to
generate a reactor trip signal. The fourth instrument channelis provided as an
installed spare and allows bypassing one caannel while maintaining a two-out-
of three system. Manual reactor trip is also provided.
The following conditions result in reactor trip:

High powerlevel-

High rate change of power-

.

High local power density-

High presmrizer pressure
|

-

Thermal margin / low pressure! -

l Low steam generator watrr level-

Low steam generator pressure-

High containment pressureL
-

Asymmetric steam generator transient1 -

| Low reactor coolant flow-

Turbine tripI
-

Manual'
-

!
l- B. ESFAS .

The ESFAS also utilizes a two out-of four coincidence of like initiating trip
signals from four independent measurement channels, with two output actuation
trains. The ESFAS logic is similar to that of the RPS.- The ESFAS generates

|
the following actuation signals:

t

. 36 10/89
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l

Safety, injection Actuation Signal (SIAS)-

. - Contamment1 solation Actuation Signal (CIAS)
- Containment Spray Actuation Signal (CSAS)

Main Steam isolation Signal (MSIS)-

Adliary Feedwater Actuation Signal 1 (AFAS-1)-

Auxiliary Feedwater Actuation Signal 2 (AFAS 2)-

Recirculation Actuation Signal (RAS)-

The actuation systems provide an actuation signal to each individual component
in the required engineered safety features system. An individual component
usually receives an actuation signal from only one output train,

C. Remote Shutdown
Operator instrumentation is provided in the control room. Instrumenution
display panels are powerect by 120 VAC as described in Sectiou 3.5.
Equipment is arovided in appropnate locations outside the control room co M.3
the plant to a lot standby condition with the potential capability for sub'.equera
cold shutdown (Ref.1, Section 7.4.1).

3,5,4 System Success Criterin *

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a trip state when input signals are
lost, when control power is lost, or when the channel is temporarily removed
from service for testing or maintenance (i.e. the channel has a fail-safe failure
mode). A reactor scram will occur upon loss of control power to the RPS. A
reactor scram usually is implemented by the scram circuit breakers which must

,open in response to a scram signal. Typically, there are two series scram circuit "

breakers in the power path to the scram rods. In this case, one of two circuit
breakers must open. Details of the scram system for St. Lucie have not been
determined.

B. ESFAS
A single component usually receives a signal from only one ESFAS output
train. ESFAS Trains A and B must be available in order to automatically actuate
their respective components. ESFAS typically uses hindrance input logic
Inc'Tnal = 1, trip = 0) and transmission output logic (normal = 0, trip = 1). In
t' ase, an input channel will be in a trip state when input signals are lost,

a control power is lost, or when the channel is temporarily removed from
vice for testing or maintenance (i.e. the channel has a fail safe failure mode). '

''ontrol power is needed for the ESFAS output channels to send an actuation
gnal. _ Note that there may be some ESFAS actuation subsystems that utilize

amdrance output logic. For these subsystems, loss of control power will cause
system or component actuation, as is the case with the RPS. Details of the
ESFAS system for St. Lucie have not been determined.

C. Manually Initiated Protective Actions
When reasonable time is e-ailable, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of }
operating individual components using normal control circuitry, or operating

,

groups of components by manually tripping the RPS or an ESFAS subsystem.
The control room operators also may send qualified persons into the plant to
operate components locally or from some other remote control location (i.e., the
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remote shutdown panel or a motor control centerk To make these judgments, i

data on key plant parameters must be available to the operators. . i
_ -

3.5.5 Sunnort Systems and Interfaces

A, Control Power
.

,'

Operator instrumentation displays:are powered from the 120 VAC vital
instrument buses.

3.5.6 Section 31 References

1. Final Safety Analysis Report, St. Lucie Nuclear Power Station, Unit 1.
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St. Lucie 1 & 2
3.6 ELECTRIC POWEP. SYSTEM

3.6.1 System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class IE electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.6.2 System Definition

The onsite Class lE electric power system consists of three AC load groups.
*

Diesel generator l A is connected to 4160 VAC bus I A3, and diesel generator 1B is
connected to 4160 VAC bus 1B3. A third 4160 VAC bus, l AB, can receive power from
either bus l A3 or 183, but not from both simultaneously. This bus supplies power to
equipment which are backup to eq,uipment powered from the other buses. There are three
480 VAC power centers. These melude bus I A2, which is connected to 4160 bus l A3
through transformer lA2, bus IB2, which is connected to 4160 bus IB3 through
transformer 1B2, and bus I AB, which can receive power from either power center I A2 or
1B2, but not from both simultaneously. Various motor control centers receive their power
from the 480 VAC buses. In some cases, there are non emergency loads connected to
emergency MCCs. Whenever this occurs, the MCC bus is split into a vital and non-vital
section connected through a bus isolating device that automatically o
emergency, thus isolating the non emergency loads from those MCCs. pens during anThe 480 VAC
system also includes pressurizer heater buses I A3 and IB3 that supply power to the
pressurizer heaters.

The 125 VDC system is designed to provide a source of reliable continuous
power for control and instrumentation and other loads. The 125 VDC system consists of
two batteries, each with its own battery chargers, load cer.rer, and distribution panels. The
batteries, designated 1 A and IB are connected m load center buses l A and IB,
respectively. A third 125 VDC bus, I AB, is normally served by bus l A or IB, but never
both simultaneously. The battery chargers for the 125 VDC system are supplied from 480
V AC motor control centers.

The 120/208 VAC system includes distribution panels supplied via transformers
from 480 VAC MCCs. These panch, feed safety related loads such as ESF process
monitoring instrumentation. These panels also feed four redundant 120 VAC single phase
instrument power buses (1MA, IMB, IMC, and IMD) which provide power to essential
instrumentation and controi oads under all operating conditions. Each instrumentation busl

is normally supplied from an AC inverter connected to one of the 125 VDC panels.
Simplified one line diagrams of the 4160 VAC and 480 VAC electric power

system are shown in Figures 3.5-1 and 3.6-2. The 125 VDC and 120 VAC systems are
shown in Figures 3.6-3 and 3.64 A summary of data on selected electric power system
components is presented in Table 3.6-1. Selected loads and components supplied by the
Class IE electric power system are listed in Table 3.6-2.

3.6.3 System Goeration

During normal operation, the Class lE electric power system is supplied from
the switchyard through two unit auxiliary transformers. The emergency sources of AC
power are the diesel generators. The transfer from the preferred power source to the diesel
generators is accomplished automatically by opening the nomial source circuit breakers and
then reenergizing the Class 1E portion of the electric power system from the diesel
generators.

The DC power system normally is supplied through the battery chargers, with
the batteries " floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are rated for 8 hours of operation
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without assistance from the battery chargers when non .mergency loads are duonnected
(Ref.1. Sec. 8.3.2.1).

Four redundant 120 VAC single phase instrumentation buses provide power to
essential instrumentation and control loads under all operatint conditions. Each bus is

i

supplied sepasately from an inverter connected to one of the Class lE DC buses. The 120 '

VAC buses can also be rupplied by 120 var distribution
the DC buses without intertupting instrumentation power. panels to permit maintenance on

Redundant safeguards equipment such as motor driven pumps and motor
.'

operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into " load grou ss". Load roup AC/A contains componentsF
powered either dltectly or indirectly from cl60 bus 1 A3. Load group AC/B contains
components powered either directly or indirectly by bus 1B3. Load group AC/AD contains
components powered by 4160 VAC bus l AB,480 VAC bus l AB, on associated MCCs.
Components receiving DC power are assigned to load groups DC/A, DC/B, or DC/AB,
baset on the battery power source.

3.6.4 System Success Crlierin

Basic system success criteria for mitigating transients at.d loss of coolant
accidents are defined by front line systems, wh:ch then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for cross ties that may exist between independent load groups:

Each Class lE DC load group is supplied initially from its respective battery-

(also needed for diesel starting)is isolated from the non Class IE system and isEach Class IE AC load group-

supplied from its respective emergency power source (l.c. diesel generator)
Power distribution paths to essenual loads are intact-

power to the battery chargers is restored before the batteries are exhausted-
1

3.6.5 Comnonent Information
4

A. Standby diesel generators 1 A,1B
1. Maximum continuous radr.g: 3500 kW !
2. Rated voltage: 4160 VAC=

3. Manufacturer: General Motors

B. Batteries IA,IB
1. Rated voltage: 125 VDC
2. Type: Lead calcium
3. Capacity: 8 hours with non emergency loads disconnected,

3.6.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The standby diesel generators are automaticaUy started based on:
loss of voltage in the emergency 4160 VAC and/or 480 VAC buses-

actuation of any ESF signal which include the Safety injection Actuation-

Signal (SIAS), Containment isolation Signal (CIS), or Containment
Spray Actuation Signal (CSAS).

2. Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated, from the control room.

.

40 10/89
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B. DieselGenerator Auxiliary Systems
1. Diesel Cooling Water System

Each diesel generator has a self contained cooling system which consists of
,

a forced circulation cooling water system which cools the engine directly
'

and an air cooled radiator system which removes heat from the cooling
water. The cooling water pump and radiator fan are driven directly from the
engine erankshaft.

2. Diesel Staning System
Each diesel has an independent air starting system.

3. Diesel Fuel Oil Transfer and Storage System
A " day tank" sup,lles short term (approximately 1.25 hours) fuel needs of
each diesel. Enci day tank can be replenished from a separate diesel oil
storage tank during engine operation. The long temi storage tanks are
located to the north east of the diesel generator building.

'

4. Diesel Lubrication System
Each diesel generator has its own lubrication system.

5. Diesel Room Ventilation System -

This system consists of exhaust fans which maintain the environmental
condinons in the diesel room within limits for which the diesel generator
and switchgear have been qualified. This system may be needed for long-
term opetanon of the diesel generator.

C. Switchgear and Battery Room Ventilation Systems
These systems maintain acceptable enGronmental conditions in the switchgear
and battery rooms, and may x needed for long term operation of the Electric
Power Systems. Details of these systems are not known. '

3.6.7 Section 3.6 References

1. Final Safety Analysis Report, St. Lucie Nuclear Power Station, Unit 1.
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Table 3.6-1. St. Lucie 1 Electric Power System Data Summary i
*

for Selected Components [
I
t

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP i

CB-C1 A-3 CB ELECT-EOUIP-R EP-DG-1 A 4160 DGRM1A AC|A !

CB-C18-3 CB ELECT-EQUIP-R EP-DG-1B 4160 DGRM1B AC/B !

'Et -3C-1 A BC ELECT-EQUIP-R EP-MCC-1A-5 125 ELECT-EOUIP-RM DC/A

EP-BC-1 B BC ELECT-EOUIP-R EP-MCC-1B-S 125 ELECT-EQUIP-RM DC,B I

EP-BC-1BB BC ELECT-EOUiP-R EP-MCC-18-6 125 ELECT-EOUIP-RM DGB
EP-BS-1 A-2 BUS ELECT-EQUIP-R EP-T R-T1 A-2 480 ELECT-EOU!P-RM AC/A t

EP-BS-1 A-3 BUS ELECT-EOUIP-R EP-DG-1A 4160 DGRM1A AC/A
EP-BS-1AB BUS SWGR1AB EP-BS-1 A-2 480 ELECT-EOblP-RM AC/AB

{
EP-BS-1AB BUS SWGR1AB EP-BS-18-2 480 ELECT-EOUIP-RM AC/AB

'

EP-BS-1AB MCC ELECT-EOblP-H EP-BS-1 A-2 480 ELECT-EOUIP-RM AC/A [

g EP-BS-1 AB - MCC ELECT-EQUIP-R EP-BS-18-2 480 ELECT-EOUIP-RM AC/B

EP-BS-1B BUS ELECT-EOUIP-R EP-TR-T18-2 480 ELECT-EOUIP-RM AC/B i "

[1 E CT-EQUfP-REP-BS-18-3 BUS EP-DG-1B 4160 DGFB418 AC/B j

EP-BS-1MA BUS ELECT-EOUIP-R EP-INV-1 A 120 ELECT-EOUIP-RM AC/A f
'EP-BS-1MA BUS ELECT-EOUIP-R EP-INSTBS-1A 120 ELECT-EOUIP-RM AC/A

_

EP-BS-1MB BUS ELECT-EOUIP-R EP-INV-18 120 ELECT-EOUIP-RM AC/B !

~~

EP-BS-1MB BUS ELECT-EOUIP-R EP-INSTBS-18 120 ELECT-EOUIP-RM AC/B

fEP-BS-1MC BUS ELECT-EOUIP-R EP-INV-1C 120 ELECT-EOUIP-RM AC/A

(EP-BS-1MC BUS- ELECT-EQUIP-R EP-INSIBS-1 A . 120 ELECT-EOUIP-HM AC/A

EP-BS-1MD BUS ELECT-EOUIP-H EP-INV-1 D 120 ELECT-EOUIP-RM AC/B -

fEP-BS-1MD BUS ELECT-EOUIP-R EP-INSTBS-1B 120 ELECT-EOUIP-RM AC/B

EP-BS-81 AB BUS SWGR1AB EP-BS-1 A-3 4160 ELECT-EOUIP-RM AC/AB t

'EP-BS-B1AB BUS SWGRIAB EP-BS-18-3 4160 ELECT-EOUIP-HM AC/AB

g EP-BT-1 A BATT BATRM1A EP-DCMCC-1A 125 ELECT-EOUIP-RM DC/A

$ EP-B T-1 B BATT BATRM18 EP-DCMCC-1B 125 ELECT-EOUIP-HM DGB

EP-DC-1AA BC ELECT-EOUIP-R EP-MCC-1A-6 125 ELECT-EQUIP-RM DC/A ;

EP-DCMCC-1A MCC ELECT-EOUIP-R EP-BC-1 A 125 ELECT-EOUIP-RM DC/A
, f

EP-DCMCC-1A MCC ELECT-EOUIP-R EP-BT-T A 125 BATRM1A DC/A [

!.
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*Table 3.6-1. St. Lucie 1 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE ENERG.
TYPE LOCATION LOAD GRP

EP-DCMCC-1A MCC ELECT-EOUIP-R EP-BC-1 AA 125 ELECT-EOU1P-RM DC/A

EP-DCMCC-1AB MCC ELECT-EOUfP-R EP-DCMCC-1A 125 ELECT-EOU1PM DC/AB

EP-DCMCC-1AB MCC ELECT-EOUIP-R EP-DCMCC-1B 125 ELECT-EOUIP-RM DC/AB

EP-DCMCC-18 MCC ELECT-EOUIP-H EP-BC-18 125 ELECT-EOUIP-RM DGB

EP-DCMCC-1B MCC ELECT-EOUIP-R EP-BT-1 B 125 BATRM1B DGB

EP-DCMCC-1B MCC ELECT-EOU!P-R EP-BC-1BB 125 ELECT-EQUIP-RM DGB

ED-DG-1 A DG DGRM1A 4160 AC/A

EP-DG-1B DG DGRM18 4160 AC/B

EP-INSTBS-1A BUS ELECT-EOUIP-R EP-TR-1 A 120 ELECT-EOUIPM ACIA

EP-INSIBS-1B BUS ELECT-EQUIP-H EP-TR-18 120 ELECT-EOUIP-BM AC/B

6 EP-INV-1 A INV ELECT-EOUIP-R EP-DCMCC-1A 120 ELECT-EOUIP-RM DC/A
w

EP INV-18 NV ELECT-EOUIP-R EP-DCMCC-18 120 ELECT-EOU1PN DGB

EP-INV-1C NV ELECT-EOUIP-R EP-DCMCC-1A 120 ELECT-EQU1PM DC/A

EP-INV-1D NV ELECT-EOUIP-R EP-DCMCC-18 120 ELECT-EOUT-RM DC/B

EP-MCC-1A-5 MCC- ELECT-EOUIP-R EP-BS-1 A-2 480 ELECT-EOUIP-RM AC/A

EP-MCC-1 A-6 MCC ELECT-EOUIP-R EP-BS-1 A-2 480 ELECT-EOUIPM AC/A

EP-MCC-18-5 MCC ELECT-EOUIP-R EP-BS-18-2 480 ELECT-EOUIP-RM AC/B

EP-MCC-18-6 MCC ELECT-EOUIP-R EP-BS-1B-2 480 ELEC1-EOUIP-BM AC/B

EP-PHBS-1 A-3 BUS ELECT-EOUIP-R EP-TR-T1 A-3 480 ELECT-EOUIP-RM AC/A

EP-PHBS-18-3 BUS ELECT-EOUIP-H EP-T R-T18-3 480 ELECT-EOUIP-RM AC/B

EP-TR-1 A TRAN ELECT-EOUIP-R EP-MCC-1A-5 120 ELECT-EOUIPM AC/A

EP-TR-18 1RAN ELECT-EOUIP-R EP-MCC-18-5 120 ELECT-EQUIP-RM AC/B

EP-1 R-T1 A-2 TRAN ELECT-EQUIP-R EP-BS-1A-3 480 ELECT-EOUIP-RM AC/A

@ EP-TR-T1 A-3 TRAN ELECT-EOUIP-R EP-BS-1A-3 480 ELECT-EOUIP-RM AC/A

$ EP-TR-T18-2 TRAN ELECT-EOUIP-R EP-BS-18 ~1 480 , ELECT-EOUIP-RM AC/B
,

EP-TR-T1 B-3 TRAN ELECT-EOUIP-R EP-BS-18-3 480 ELECT-EOUIP-RM AC/B

.
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Table 3.6 2. Partial Listing Cf Electrical Scurces and Leads*

at St. Lucle 1

~

POWER VOLTAGE EMERG POWER SOURDE LOAD LOAD COMP COMPONE NT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

E P EC i A 125 DC/A ELECT.EOVIP-FW EP E P-LEEC-1 A KC RECT equip-FW-

EP M 1AA 12$ DC<A RECTEQViPFW EP EP-DCWC 1A KC ELECT equip FW

EP M tB 12$ DC1.1 ELECT-EQUIP FW EP EP DCWC 1B ICC RECTEOVlP4W

E P bG100 126 DC1.6 ELECT EQUIP 4W EP EP-DCEG iB KC R EC T-EOViP-FW

EP Oki A 2 400 AC A ELECT EOViP RM CCW ACV VARD

EPM 1 A 2 480 AGA MECT EQUIP 4W CCYW CCW141 AOV YARD

EPM 1 A-2 400 AGA ELECT EQViP-FW CCW CCW 144 kOV VARD

EPM 1 A 2 480 AGAD GECT EOVIPJW iP EPh t AB ER.)S SWGRiAB

EPht A 2 400 AC<A RECT EOVIP FW EP EP h 1AD KC ELECT EOVIP4W

EP-B51 A 2 4m) AC<A ELEC T-EQUIP-FW EP EP WC 1 A 6 M'O RECT EOVIP fW

EP BS1 A 2 460 AGA ELECT EOVIP4W EP EP-WC 1 A4 kEC RECT LOV'P-FW

EP DEt A 3 4160 AC/A ELECT.EOVIP FW AFWh A FW4%I1 A kOP LSTTFM

EP bS 1 A 3 480 AGA ELECT EOV6P FW CCW CCW-144 hCV PPPEN

EP B5 t A4 4M AC<A RECT EOVIP-FW CCW CCW 144 kOV PPPEN

EP B&l A4 4l60 AC<A RECT EQVIP4W CCW CCW P1 A LOP YARD

EP-BS-1 A 3 4160 AGA ELECT EOViPJW ECCS C& PIA MDP HPSIRMA

EPh1 A 3 4t60 AC/A RECT. EQUIP FW ECCS C&PtA MDP HPSaFNA

EP BS 1 A4 4M AGA RECT EQVIP-FW ECCS EP BS 1 A 2 BUS ELECT EQV;P FN

EP BS 1 A-3 4e0 AGA RECT EQU6P FM ECCS EPh1 A 2 005 ELECT EOVIP.RM

| EP BS-1 A4 4160 ~ AGA ELECT EQUIP 4W ECCS HPSi Pi A MDP HPS6F%%

EPM 1 A4 4160 AGA E. LECT equip 4W ECCS HPSbPI A MDP HPSIFWM

EPh1 A4 4160 AC/A ELECTJOVIP FN E:CCS HPSIA PI A MDP HPS4 fwd

EPh1 A4 4160 AC<AB ELECT EOViP RM EP EP M BIAB DVS SWGR1AB
{

EPBStA4 480 AC<A ELECT LouiP4W EP EP-T R 11 A-2 TI%N RECT LOViPJWI

EP-BS I A4 440 AGA RECT EQU!P FW EP EP TF&TI A4 TF%N RECT EOVIP4W

EP B&1 A4 4160 AC/A RECT EOVIPJW CW CWO-P1 A MDP NTSTR

EP-BS 1 A-5 440 AC/A ELECT.EOVIP-RM ECCS HPSb3617 LOV PPTUN

EPh1 A 5 480 AC< A RECI EQVIP4W ECCS HPS4617 AOV PPTW

! EP M 1A6 480 AC/A GECT EQVIPJW ECCS HF665/ kOV PPFUN|

EP BS-1 A 5 480 AC/A RECT EQUIP 4W ECCS HPS4647 kOV PPTUN

EPM 1 A 5 460 AC/A ELECT EQViP RM ECCS HPS4656 AOV HPSiFNA

EP BS 1A 6 480 AC<A ELECI EOui -RM ECCS HPS4656 MOV HPSIRMAP

EPM 1 A-5 480 AC/A ELECl equip RM ECCS HPSI 36$6 hCV HPSIFNA
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| Table 3.6 2. Partial Listing cf Electrical Sturces and Leeds*

at St. Lucie 1 (Continued)
;

!
.

POWER YOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT .

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATIONi

E P-Bk 1 A-6 480 AC/A ELECT EQVIP RM ECC5 HP5L3656 hCV HP5iF%%,

i

' E P B&1 A 6 480 AC A ELECT EQVlP f%4 ECC5 HP5L3663 MOV 5WA1 A

EPB&tA4 480 A4A ELECT EOVIP RM ECC5 HP563627 MOV FT1W
,

EP451A4 400 AC/A ELECT EoVIP F54 ECCS HP5b3627 60V PPTVN

EPBktA4 dic AceA ELECT EOVIP Fh4 ECC5 kP5b3637 hCV PPTUN

EP-B5- 1 A4 480 AGA ELECT EQUIP RM ECC5 HP5b3637 hCV PPTW

EF B&t A2 480 AGA. ELECT EQVIP-RM CVC5 CVCEP1 A h0F CHNF9AA
i

EP451B 2 480 AC4 ELECT EQVIP-RM CCW MOV YARD

'
EP B510 2 480 ACS ELECT EOVIP FDA CCW CCW142 MOV YARD

EP B&lB-2 CCW CCW 144 MOV. YARD

EP B&lB-2 480 AGB ELECT EQUlP PE4 CVC5 C VC5-P1B 60P CHNFEB

EP B&lB 2 480 AceAB ELECT EOulP N EP EP B&1AB BUS BWORIAB

EP B&l&2 480 AC4 ELECT EQUIP N EP EP 551 AB hCC ELECT EOViP RM

EP-B&1B 2 480 AGB ELECT EQUIP F54 EP EP MCC 184, HEC ELECT EOVlP RM

EP B&lB 2 400 AC/B ELECT EOVIP FRA EP EP MCC 184 600 ELECT EQVIP RM

EP B&lB 3 4160 AC4 ELECT EOVIP RM AFWE AFW f%A1B h0F L3 HNA

EP-8&18 3 400 AC/B ELECT EQUlP FDA CCW CCW-14-5 MOV rrrtN

EP BS tB-3 480 ACS ELECT EOVIP ft4 CCW CCW 14-5 MOV PPPEN
i

EP B&tB 3 4160 ACS . ELECT EOVIP fDA CCW CCW P1B 60P YAFO
i

EP B&tB 3 4160 ACS ELECT EQUIP FDA ECC5 CEPtB h0P HP51FE5

EP851B4 4160 ace 8 ELECT EOVIP FDA ECC5 C8 PIB HOP HP51Rh8

~
EP B51B-3 T83 AC4 ELECT EQUIP FRA ECC5 EP B&lB 2 EJ5 ELECT EQUIP RM

EP B51B 3 440 ACS ELECT EOUIP F%I ECC5 EP 551B-2 BV5- ELECT EQUIP FDA
I

I EPB&lB3 4160 AC4 ELECT EQVIP FDA ECC5 HP5bP1B 60P HP53F55

EP BE1B-3 4160 AC/AB ELECT EQUIP FDA EP EP B& BLAB BV5 BWORtAB

EP B51B-3 440 AC4 ELECT EOVIP FDA EP EP,TR T1B 2 TRAN ELECT EOVlP FM
! -

EP 85 t B-3 480 ACS ELECT EQUIP FDA EP EP T&T184 TRAN ELECT EQUIP FDA

EP 851B 3 4160 ACS - ELECT EQUIP ftA ICW .. ICWO PIB 60P h 31N

EPBS1B5 480 ACS ELECT EOVlP F%I ECCS HPSL3616 MOV rriW
l

| TP BS-1B-5 490 AC4 ELECT EOVIP FDA ECC5 HP56-3616 MOV PPTUN

EP BS 1B 5 480 ACS ELECT EQVIP.RM ECC5 HPSL3646 MOV PPiw

EP851B5 ~ 480. ACS ELECT EQUIP RM ECC5 HP54-3646 MOV. PPTUP 4

EP 8518-5 480 ACS ELECT EOVIP RM ECC5 HP5L3654 b HPf4F55

. . _ _

49 10/89

-,,-;..-...-._-,. u-- _ _ . . . _ _ - - . - .- .. - . - . _ . . - - =. . -



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

6 e.,

* Table 3,6 2. Partial Listing Cf El:ctrical S:urces and Lcada
at St. Lucle 1 (Continued)

i
< \

POWER VOLTAGE EMERG POWER SOVACE LOAD LOAD COMP COMPONENT
SOURCE LOAD ORP LOCATION SYSTEM COMPONENT ID TYPE LOCATION |

E PM 10 6 4M ACS ELECT EOVIP RM ECC5 HPSL3654 IA')V HPhiFWD

EP BklD 6 400 ACS ELECT EOVlP FW ECCS HP5L3654 h0V HPS M

EP BSIB 6 400 ACS RECT EOVIP RM ECC6 HPS4-3654 MOV HPSIF%E

EP BktB-6 4M ACS ELECT.EOViP FW ECOS HP5b3626 MOV PPIW

E P-Bk 1 D-6 4tc ACS ELECT EOVIP RM ECCS HP5h3626 h0V PPTVN l

EP-B&10 6 480 ACS LLECT EOVIP FW ECCS HP56 306 hCV PPNN

EP OS 1B 6 480 AC/D RECT EOVIP RM LCC6 HP5F3M6 MOV PPTUN

EPB&tBL 480 AGD ELECT EOVIP RM ECCS HPSLJ662 MOV SDHXtB

[P-05460V I A8 4M AGA8 SWGRiAB CVCS CVC&Pic h0P CHFNFEC

EP BS-Ot AD 4160 ACeAB SWGRtAB CCv7 CCW Pic A0P YARD

EP-B&Bi AB 4l60 AC/AB 8WORtAB ECC6 HP5bPiG h0F HP5JRh5

EP-B&D t AD 4160 AGAD SWORIAB 4CW ICWO-PtC h0P NTETFt

EP BT 1 A 126 DC A BATFWtA EP EP DCMCC 1A hCC ELECT EOVIP FW

EP BT 10 12$ DCS BATRMIB EP EP-DCMCG tB h0C ELECT EOVIP-RM

EPDCWC1A 125 DGA ELECT EOV6P RM EP EP BT 1 A BATT BATNI A

EP DCWG t A 126 DGAB ELECT.EOVIP RM EP EP DCWC TAB 60C ELECT EQUIP FW

EP DCMCG t A 120 DGA ELECT EOVIP RM EP EP INV 1 A WV ELECT EOViP RM

EP-DCMCC-1 A 120 (CA ELECT EOVIP RM EP EP INV 1C WV ELECT EOVIP-FN

*
EP DCEC-1 AD 125 DGAB ELECT EOVIP RM AFW5 AFW4643 MOV LSTTRA

EP DCWC TAB 125 DGAB ELECT EQUIP FW AFW5 AFW4413 MOV i.U TMA

EP-DCWC 1 AB 125 DGAB ELECT EOVIP FW AFW5 AFW4614 MOV L5TTM

EP-DCWC 1 AB 125 DGAB ELECT EOVIP FW AFWS AFW4411 MOV . USTTRA

EP DCMCC 1 AD 125 DGAB ELECT EOVIP RM AFWS AFW4412 h0V USTTBA

EP DCMCC-1B 125 DCS ELECT EOVIP RM EP EP BT.1B BATT BATFN1B

EP DCWC 1B 125 DGAB ELECT EQUlP FW EP EP DCMCC 1 AB hG ELECT EOutP RM

EP DCMCC-1B 120- DCS ELECT.EOVIP FW EP EP INV 1B WV ELECT EOVIP-FW

E P.DCMCC-1B 120 DCS ELECT EOUIP RM EP EP NV 10 WV ELECT. EQUIP RM

EP DG 1A 4160 AC/A DORM 1A EP CB-CI A-3 CB ELECT E@iP RM

|
EP DG 1 A 4160 AGA DGRMIA EP EP BS 1 A 3 BUS ELECT EQUIP FtM

EP.DG 1B 4164 AC/D DORM 1B EP CB-C10 3 C8 ELECT. EQUIP.RM

| EPDGtB 4160 AC/B DGRMiB EP EP BS 1B-3 8VS ELECT EQUIP RM

E P INSIBS-1 A 120 AC/A ELECT.EOVIP RM EP EP BS 1MA BUS ELECT EQUIP FtM

EP INSIBS 1 A 120 AC/A ELECT-EOViP RM EP EPBSIMC BUS ELECT EOVIP fW
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* Table 3.6 2. Partial Listing cf Electrical Sources and Leads
at St. Lucle 1 (Continued)

.

POWER VOLTAGE EMERG POWE R SOURCE LOAD LOAD COMP COMPONENT |

SOURCC LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION l

EP-INST E t B 120 AC/D RECI EQUIP-FW EP E PMiMB DV5 MECT EOViP FW

EP 6N5TW1B 120 ACS ELECI EOVIP-RM EP EPh1MD BUS ELECT EOVIP RM

*
EP iNV 1 A 120 AGA EiECT EOVIP N EP EP& t MA DV5 ELECT EOVIP-FW

EPaNV 18 120 AC/b ELECT EOVIP FW EP EP M 1MB BUS MECI EOVIP RM

EP 6Nv 10 140 AC/A ELECT EQUIP.RM EP EP-B5 iMC 0U5 RECTEOVlf-AM

EP 4Nv 10 120 AC/D ELECT.EQU6P RM EP EP h iMD DVS ELECT.EOViP-RM

EP#CC A 120 AGA ELECI EOVIP fW l&C FM CR

EPEG 1 A 6 480 AC/A ELECI EQUIP-RM AFW5 AFMH9 MOV V5TTRA

EPEC 1 A4 480 AciA ELECT EOVIP RM AFW5 AFWM13 MOV V5TTRA

EP-WC 1 A 6 480 AC/A ELECT EOVIP RM CVCS BAM PI A K)P BATKFVk\

EPEG 1A 6 480 AC<A ELECT EOVIP RM CVCS CVC&2614 MOV .6RAB

EPEG 1A 6 '3 DGA ELECT EOUIP RM EP EP SC-1 A BC ELECT.EO@P RM

EPE&lA4 120 AGA ELECT EOVIP-RM EP EP TR 1 A TRAN ELECT EOVIP RM

EP.MCC-1 A 6 480 ACIA ELECI EQV.P FW FCS RC&1403 h0V FC

EP-MCC i A4 4M AC/A ELECT EOVIP RM RC5 RC&3481 MOV FC

EP4ACC 1 A4 4M AGA ELECT EOVIP FW FC5 RCS-3661 MOV FC

EP MCC 1 A4 4t10 AGA ELECT 50 vip AM CVCS C VCS-PtB MDP BATKRMB

EPEC 1 A4 126 DC<A ELECT EOVIP FW EP EP-DC 1 AA EC ELECT EOVaP RM

EPMCC 1B 120 ACS ELECT EOV6P FW 6&C PNL m

EPEG1B6 480 ACS ELECT kOVIP RM AFW5 AFWWt0 MOV VSTTRA

EP-MCC 146 480 ACS ELECT EOVIP FW AFWS AFW M14 MOV V5TTRA

EP4ACC 104 480 ACS ELECT EQUlP FW CVC5 CVC&2508 MOV BATKRW)

EP MCC 18 6 480 ACS ELECT EOVlP-FW CVCS C W,&2608 MOV BATKRW3

EP MCC t&6 4a0 ACS ELECT EOVIP-N CVCS CVCS2600 MOV BATKRMA

EP-MCC 16-6 480 ACS ELECT EOVIP-FW CVCS CVCS2609 MOV EMTKRMA

i E P4ACC-1 B-6 126 DCS ELECT EQU6P FW EP EP-8018 BC ELECT EQUtP RM

EP4ACC-1&S 120 ACS ELECT EQUIP FW EP EP TR 1B TRAN ELECT EQUIP RM

EP MCC-1B-6 480 ACS ELECT EOVIP-RM FC5 RC &l406 hCV FC
l

EP4ACC IB 6 480 ACS ELECT.EOVIP-FW FCS RC &3480 MOV FC

EP4ACC-1B4 126 DCS ELECT EOVIP FW EP EP-0C188 BC ELECT EOViP R6

EP-MCC 1EM 480 ACS ELECT.EOVIP AM RCS RC&3662 MOV FC

EP4ACC tC 120 AceA ELECT EQUIP N l&C F% m

EPMCC 10 120 ACS ELECT EQViP RM l&C PNL CR
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* Table 3,6 2. Partial Listing cf El:ctrical Scurces and Leads

at St. Lucio 1 (Continued)
i

.

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

E P-T R 1 A 120 AC/A ELECT EQUIP RM EP EP IN5TB5-1 A BV5 ELECT EQVIP AM
B l

EPTR1B 120 AC/B RECl EQVIP N EF EP IN5TB5-1B DV5 ELECT EQVIP RM ;

EP TR-11A 2 400 ACsA ELECT EQUlP N EP EP-BS-1 A 2 tlV5 ELECT EQVIP RM

EP TR IIA 4 480 AC/A ELcCT EQVIP-N EP EP-PHBS tA-3 BUS ELECT equip BM
,

EP IR-I tB-2 480 AC/B ELECT EQViP RM EP EP 85-1B DV5 ELECT, equip RM

EP TR-T10 3 400 AC/B ELECT EQUIP-N EP EP PHEWlD4 BUS ELECT EQV6P RM

i

!
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St. Lucie 1 & 2

3.7 COMPONENT COOLING WATER SYSTEM (CCWS)
.

3,7.1 System Function .

The CCWS serves to remove heat from the reactor auxiliaries and shutdown
heat exchangers and to transfer it to the intake Cooling Water System for rejection to the
ultimate heat sink. The CCWS ensures continuous operation or safe shutdown of the plant
under all modes of operation.

3.7.2 System Definition

The CCWS is a closed loop cooling water system that uses demineralized water
buffered with a corrosion inhibitor to cool the shutdown heat exchangers and various
componems throughout the plant. The system includes three pumps, two heat exchangers,
one surge tank, and one chemical addition tank.

The CCWS is arranged in two essential loops, A and B, which serve safety-
related equipment. A non-essential loop can be supplied from either loop A or B.

Simplified drawings of the CCWS are shown in Figures 3.71 and 3.7 2. A
summary of data on celected CCWS components is presented in Table 3.7 l. >

3,7.3 System Oncration

During normal, shutdown, or refueling operating conditions, the CCW pumps i

supply cooling water to the essential loops A anc B and to the non essential loop. Upon
,

receipt of an SIAS, the two redundant essential loops are automatically isolated from each
other and the non essential loop is isolated from the esser.tial loops. Following isolation,
separate CCWS loops are formed, each providing 100% of the heat removal capability
necessary to shutdown the reactor.

Each essential CCWS loop supplies two containment fan coolers, one HPSI
aump (A or B), one LPSI pum?, one containment spray pump, and one shutdown cooling >

leat exchanger. The standby EPSI pump C is supplied from CCWS loop B.;

The CCW heat exchanger, transfers heat to the Intake Coolung Water System
(see Section 3.8).

The CCW surge tank is connected to the suction side of the pumps, and
accommodates fluid expansion and contraction in the system. The chemical addition tank
permits manual on line addition of proper corrosion inhibitor. Makeup to the CCWS is
provided by the fire protection system.

- 3,7.4 System Success Criteria-
.

Success criteria is given on a per loop basis. A given component must be
. cooled by its respective CCWS .oop. The success criteria for each loop are:

1 of 2 CCW pumps per loop must operate (i.e.1 A or 1C in loop A,1B orj -

1C in loop B). .
The CCW heat exchanger must be available as a heat sink.-

;

Note that pump IC can be aligned to only one CCW loop, A or B.

| 3.7.5 Comnonent Information
.

A. Component Cooling Water pumps l A,1B,1C .

'

l. Rated flow: 8500 gpm @ 177 to 182 ft head (77 to 79 psid)
2..~ Rated capacity: 100%,

j- 3. Type: Centrifugal, horizontal split, double suction
,

:

,
-

i
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St. Lucie 1 & 2

B. Componeni Cooling Water heat exchangers I A,1B
1. Design duty: 55 x 106 Bru/hr (normal)

165 x 106 Bru/hr (accident)
'

,
2. Type: Horizontal, counter flow, straight tube

3,7.6 Sunnort Systems and Interfaces i

A. Control Signals I

1. Automatic
A SIAS sends a start signal to the CCWS pumps and closes appropriate
valves to isolate the two CCWS loops.

2. Remote manual
The CCWS can be operated from the control room.

B. Motive Power
The motor driven CCWS pumps and motor operated valves are Class IE loads
tho' can be supplied frcm the standby diesel generators as described in Section
3.6.

C. Other
Lubrication, cooling, and ventilation are assumed to be provided locally for the
CCWS pumps,

3,7,7 Section 3.7 References

1. Final Safety Analysis Report, St. Lucie Nuclear Power Station, Unit 1.

!

|

54 10/89

-



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

O
1,

. ,

~

.

I-
l'

I1

c ,

isuaos
TAPE ( !

i i

t t
|

m

| 6 i
- LO Le [
N ' *2r . 12. L.

i L '

.i
'

ccw =,a
~ ' m

x X X + --D<3---{x: amv'
,

j eg ,aa... 3 ..... ...,s. - 4 g- .. , . , . ,
,,,,,

CC" "^ wrme coeue
. !

rc q u.. g cc. . 3 q [ cc. .. . ] [ . re g ,. , _, j=arta svsrew
,

woEn n ;
, mW j
: ess -to.es, = .

3 rm-anu. i,

< HEADERM )(NON ESSE 4.% ..,3, ,.,52
TIAL LOADS) . . ,3 7 3.w3

v.
U. FC ..-,0, CCW ,.4 CCW ..? . 3. FC .. .e f

,

cc =,.

-

^

v i

a ,.4 7 us ... -
. 3r7 . .,7. eaa e >

-{- ..,33 gs'IRGe M
CC" ""'

wr-reocu e
wnTEn smu '

|-
a r

'

i o
-

i

X X X" '

.. .. ... 7 ,.__ ,

TAret
{
'

e _ rnonswfum
P(ADER a
enaen

-

i- q>. rno anu.
. ee. moen e

a e enae n
-

,

j. Figure 3.7-1. St. Lucie 1 Component Cooling Water System (Page 1 of 3) -

>.

{' ;

t
1

| ,

s . , . , , , _ . . _m. ._ . . . . _ . .



_ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ ___ _ _ _ _ _ _ . ___ _ _ m . _ _ _ _ _ ___ _ __ _ __ _.

!

y
*

b

I ,

I .

i

ie

1

COOtf
f4256 14259 1g?gg ,

|
CONT ANMENT SPRAyl *

PUMP 1 A COCRER J
14278 l'

., y

t_ psi PUMP 1 A 3 [
COOLER J |

,

;
L14284

I
CONTANNT

COOLNG U5mi 1 A

TORETumsSUPPLY ; y

HEADER A | FEADER A <

CCW-14-6 14303 14309 IW 144 FAGE 4 |pgg
! i.
a

,

.' thCh 14314 14320

CONTAMMENT . *
j

COOLtNG tRCT 18 i
;- ,

i:
|

I
!

i

.

* '

SHtJTDOWN HEAT 50
EXCHANGER 1 A j

.,

!
- - :

; 0>< ^v-
' X

24m - - 4 f- 14 3A 143.s
,

4 :

|*

i- ,

.

k

.. ,

:q
=, ,

D
{<

.

,

Figure 3.7-1..St. Lucie 1 Component Cooling Water System (Page 2 of 3)
~

i

:
,

i I

. . . _ . . _ _ _ _ . _ . _ _ _ , _ . . , . . . . _ - . .____......-.._....a.-..._._.._..-.,_,_,._,,.... ........__, _ _ ..u~._ -.-. . .,. , _ _ , . . . . - . _ _ . _ . . _ . _ __



. . ~ . . .. - _. - --. . - - - ---

.

.
D i

' a r

-
'

l

t,

'
a

[ 6F53 PUndP 18 )
( CCOtfR }

14290 14271 18274 :
' l

I

X- X"'" !

!

[ HPSB N 1C ]
Q COOT 1R j

14450 14286

f.

[CONTMean NT SPRAYT
'- '

X X( sueteCootrH j
1 162 14295 $

< , t

[ LPSI N 18 3
( C00t.ER J |

14296- 14299

i
t.A !

M-

5' CONTAlfedENT
; COOUNGtMi1C

FRome : X % X r To i

,

5 CCW-14-5 14325 A 14351 CCN-14 7g g pg
., (PAGE 1) (PAGE 1)

$ r
,

14336 M 18344 I
'

1.
CONTAlfefE NT !

000UNG tJPWT 1D j
-

.

. - FC

'14357 " 4 {" 14 38 14357

SD4JYDOWUN 9(AT !i

+ ERCHANGER18w

E:, Oo :

D ?

s

I

; Figure 3.7-1. St. Lucie 1 Component Cooling Water System (Page 3 of 3) -

4

!

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



___________________ ____ _ ____-_______ ___ -

D
.

.

. .

| UNR NOwn | | vaRD |

c a
sum 1E

'TANK

LO LO
'

..,2, ,.,2.

CCW HU A

-+ To

. . . . , " g Q %M %i suPPtv

g aa4 7-..... , . ,w .. . . . . ,
,,,,,,

cc= ''' wuE emm
FC .9 CCw-,. , CCW,., WATER SYSTEU ,.,69 FC . 84 ,

-..
--

ESSEMTtat
FHou N Y, TOADS)

MJ,_ISit."~", ...., .....
CCW P1C

FC , . ,0 CCW .. CCW 2 . 39 FC ,.9on

_ ,.

_ / | 1 -c y

...., ..... .. C -, .. ., ..,7 --a e
., r. ,.,3, y t- e.cE ,,

CC" "'8
m4=E coot m
WATER $v5 TEM

< 1

DG--D< . ><
_%,Am.. ...., .. ..,,

FMies SWYtFee
HFJCFR A
enn

E; . . n.s. w u
g NE*MR B

e ew ,,

Figure 3.7-2. St. Lucie 1 Component Cooling Water System Showing Component Locations
(Page 1 of 3)

i

a



| ([' I' . -

t s ! ! , i s, ;:>!r! ' !i

-

--

o o -.

-

. -

,

-

s
-n
-

( -

o -

.

WAt)
i -

A e

t e

D a
MME c .-

R
GA
A %Y OTMP o(

> L -

v

| t
E n

e
nY

A o .

W p .

i

P
mP .

o r

-

C
-

M g
-U w

T n =

P i

P w
| Ep,

[ , , o
~

8 , h m
9 ' o .
7 3 S -e t

N8 .1 E
.

I

m m_
_

_e _

t9 0 A,0 2 sO3 3
4 4 F . y1' ,

-1 1

S
' )T,1 Tj

Y r3 *

A | | f

R R A a AA e .
||

A / E T1 Tt
NT E1 t f w

1 5L N T. '| |O E EI HR ao -

w

A
M N N NE , ATO M N

AA AG 1- W2M NC UU 4 W GP C E 1J
f N xP E PAC R P O A 4,3 -

S I a1 I P D HT P ,NL P o geP S rP NL '| | OO U
T C

H P A M OO s
N U CO CO H J ng- -TH E

P C C S iaO j | l -
]| C( oP

-

.-

f| o( -

4

4 3 4 .9 8
,. C

$M
0 15 7
3 32 2
4 4 .4 4

' 1 1 . t
e

1 1

n -

-B e

f h1
6 .-A ,

nM 4

oR
WS I 'C p

P .

L C
| F m

_o6

C _

N 5
2 _U 4 m

T 1 m

P 1 -

.

P _

e _
E i -

c _

_

u _

-Y L -

A -

W
W .
P t

o

-P S -

-

.

2
-

+ 7
|

3
gYAg9LD R

Dq ePR E
A 7 P

U rY S Ap
fg uH g

i
| F

_p8e0

< j ;i| | . ii < I;|I 3 i . :) j ,



_ _ _ __ _ __ _ ___ ___ _ ____ _ _ _ _ _ _ . . _ _ .

I

e
*

1

i

*
i

!

PPWAY PPTUN MPStR M A | HPSIRMS | MPSIRMA PPTUM PPW A V YARD
i

.

'

1 'R
14293 1427? 14274 I

,

i

14269 14275
-b J->

e

I
1

[ 04"53 PUhP 1C T fM '( COOttn N' '

/d

j 144';C 14266
d

i (CONY AINh4 NT STHAVTW 'y PuuPteCOOtfn i

14292
~,'

14295 .

l

|

I/ LPSI PUMP 19 T
' COOtE R J'\ \

L PSSRMA | 14296 14299 )

i.,

'

8
I ac I ;.

CONY At*aAE NT
COOT.tNG(FAT SC

|

FIW r e I, j j - Pf Di

) fCCW 14 5 14325 tant CCW 14 7,g g p

(PAGE t) 74r4 t) !

& A -

q,

f14736 14344
'

CCd7 APS4 NT
, COOL ING t.#eT TD !
J 4

1 5

'
i | PPM N |

><3 +
: .. ,,

1 1- 1.>. 1.,,,

'

SteJTDOWN HE A T i

SDMXtB | F1tC&W8GTRTG I

I-

e t
oo r
D I

i |
<

j Figure 3.7-2. St. Lucie 1 Component Cooling Water System Showing Compc7 ant Locations !

(Page 3 of 3) !,
'

1 i
.i t
'

L



. - _ . .

,

* _ i
*

t
.

'

s

Table 3.7-1. St. Lucie 1 Component Cooling Water System Data Summary ;
*

for Selected Components {
!

ICOMPONENT ID COMP. LOCATION POWER SOURCE V9LTAGE POWER SOURCE EMERG. -

fTYPE LOCATION LOAD GRP,

i CCW-14-1 MOV YARD EP-BS-1 A-2 480 . ELECT-EOUIP-RM AC/A !
!

!_ CCW-14-2 MOV YARD FN3S-18-2 480 ELECT-EOUIP-RM AC/B '

CCW-14-3 MOV YARD EY-BO-1A-2 480 ELECT-EOUIP-BM AC/AI

CCW-14-4 MOV YARD EP-BS-13-2

CCW-14-5 MOV PPPEN EP-BS-18-3 480 ELECT-EOUIP-RM AC/B i

CCW-144 MOV PPPEN EP-BS-1 A-3 480 ELECT-EOUIP-RM AC/A f
,

CCW-HX1A HK YARD L

l'

' CCW-HX1B HX YARD :

CCW-P1A MDP YARD EP-BS-1 A-3 4160 ELECT-EOUIP-BM AC/A '

CCW-P1B MDP YARD EP-BS-1 B-3 4160 ELECT-EOUTP-BM AC/B f
CCW-PIC MDP YARD EP-BS-81AB 4160 SWGR1AB AC/AB

!
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St. Lucie 1 & 2
.

3.8 INTAKE COOLING WATER SYSTEM (ICWS)
.

3,8,1 System Function
The ICWS removes heat, from the CCWS, turbine cooling, and steam

generator open blowdown heat exchangers during normal operation and normal shutdown
conditions. The ICWS also transfers heat from the CCWS heat exchangers to the ultimate
heat sink during accident conditions.

3.8.2 System Definition

'I'he ICWS is an open loop system that draws a suction from the Atlantic Ocean
and discharges back to the Atlantic Ocean via the discharge canal. It is divided into two
redundant supply header systems designated A and B. Both header systems, each aligned
with an intake cooling water pump, sup31y normal plant operating and shutdown
requirements. In the event that either pump , A or IB fails, ICW pump IC may be aligned
with either header A ct B by positioning of the pump discharge header cross connect valve.
A summary of the dats on selected ICWS system components is presented in Table 3.81,

3.8.3 System Oneration

The ICWS Il required to operate during normal conditions to remove heat from
the CCW, turbine cooling, and steam generator open blowdown systems Du.'ng accident
conditions the SIAS signal automatically isolates the turbine cooling water and open
blowdown heat exchangers by closing valves IMV 212 and IMV 213. One pump header
is adequate to supply the required cooling water to one component cooling heat exe Kanger.

3.8,4 System Success Criteria

System success criteria is def'med on a per loop basis. One of two pumps per
loop must operate, (i.e. l A or IC in loop A, IB or IC in loop B) non essential heat loads
should be isolated, and the downstream piping must remain intact. Note that pump IC can
be aligned to only one ICWS loop, A or B.

3.8.5 Comoonent Information

A. Intake Cooling Water pumps A, B, C
1. Rated flow: 14,500 gpm @ 130 ft head ( 56 psid)
2. Ratedcapacity:100%
3. Type: Single stage vertical

3.8.6 Suonort Systems and Interfaces

A. Control Signals
1. Automatic

The ICWS pumps are automatically started and valve IMV 212 and IMV-
21-3 are automatically closed by a SIAS.

2. Remote Manual
The ICWS pumps can be operated from the control room.

B. Motive Power
The motor driven ICWS pumps are Class lE loads that can be supplied from
the standby diesel generators as described in Section 3.6.

C. Other
Lubrication, cooling, and ventilation are assumed to be provided locally for the

: ICWS pumps.
[
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!4 Table 3.8-1. St. Lucie 1 Intake Cooling Water System Data Summary

| for Selected Components
.

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP ,

CCW+1X1A HX YARD
i

CCW-HX1B HX YARD

fICWO-P1A MDP INTSTR EP-BS-1 A-3 4160 ELECT-EOUIP-RM AC/A
ICWO-P1B MDP INISTR EP-BS-1 B-3 4160 ELECT-EOUIP4WA AC/B

,

ICWO-P1C ' MDP INISTR EP-BS-B1 AB 4160 SWGR1AB AC/AB
i
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St. Lucie 1 & 2
.

; 4. PLANT INFORA1AT10N
4

:

4.1 SIT 2 AND BUILDING SUMMARY .

The St. Lucie 1 and 2 site is located on Hatchinson Island in St. Lucie County
on the cast coast of Florida. The site is located about halfway between Ft. Pierce and
Stuart. Figure 41 shows a general view of the site, while Psgure 4 2 shows a simplified*

plot plan.
The reactor building contaim the RCS and portions of the AFWS, ECCS, and

CVCS. Figure 4 3 shows two section views of the reactor building.
The reactor auxiliary building, located south of the reactor building,contains the

major engineered safety features components. Components of the AFWS, ECCS.CVCS,
CCWS, ICWS, and electric power system are located la the reactor auxiliary vullding. The
control room and electrical equipment room are also located in the reactor auxillary
building. Figure 4 4 shows five'section views of the reactor auxiliary building. ,

The fuel handling building is located cast of the reactor building and contains
the spent fuel pool. Figure 4 5 shows a section view of the fuel handlin.; bu ldirg.

'

The turbine buGding is located west of the reactor auxilary building and
; contains componeras of the power conversion systern.

The intake cooling water pumps are located in the intake structure located west 1

of the turbine building, The Atlantic Ocean is the normal heut sink during power operation
and is also the ultimate heat sink for safety related heat loads.

4.2 FACILITY LAYOUT DRAWINGS
.

Figures 4 6 through 413 show simplified layout drawings for St. Lucie 1 and
2. Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings, however, many interior walls have been ormtted for clarity. Labels printed in
uppercase correspond to the location codes listed (u Table 41 and used in the cortnonent

- data listings and system drawings in Section 3. Some additional labels are incluced for
I information and are printed in bwercasc type.

.A listing of components by hwation is presented in Table 4 2. Components
included in Table 4 2 are those found in the system data tables in Section 3, therrtore this,

table is only a partial listing of the components and eculpment that are located in a particular
room or area of the plant.

'
4,3 SECTION 4 REFERENCES

l . Heddleson, F.A., " Design Data and Safety Features of Cominercial Nuclear
Power Plants.", ORNL NSIC-SS, Volume 2, Oak Ridge National Laboratory, Nuclw
Safety Information Center, January 1972.

~

.

:

66 10/89

l ..

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



- . , - . - J.s a ae a a w4 am,._.--

|. . ..

1
-

mi

i> h'

. u %. . m Ssa 1 I .i
s

e. i-

\ Y- 4' q~
3,\ g %Q $ '\0

.

U %.*(
,) ,' - | . , :f*

'i d p . 'li Y .4. d QI',) 'p
,

3

s$N '',xwbI yh
- '

-

,

; 6 'y N \|| M'@ 9Q'Q
w :,.

t

.4 }
s

,.,, a. i ,,

$ ''. $.-
,.-''

\' . . , , .) , s .s

O\' d\ \[f y' ' ',,. p.[ * C ' . , , ,
[

*), *
., '4 a

, 3.g .
'

.

8 t . ~ . y
.

'
-,

-

, g, i
'

. , . . .ss i 8

g -
., [ o.

. ,, . g )- , ' . ,,

r,
g6 , -, s . . ,'

N - s' gs s. ' - .

-N[. ,'c, \ 7, \ z
l', '' f; 3

''

['s :- s.,'-
@

._

s
'' /

'-

Q .' h
- ,

,

. s, c'. , , 4 s.

s

/'

e t.;
'' , ,.,

4 ,T ,'s' y
,

s t,.,'. w\
'-

3.

._. $ 1,[t[y,!.a soky:?p p i
*-

-. .

j ' '
,

s J E

a\.\9.% 49s \

n.
b. s

t 2- t,
.M .0, \s

. ' , , s* p '' b
-

t*
.

@ '7 '' * 2
-

t 4 '* }; _

29. , s5% / % ,',- % 's, .' .
, s

9 h@ l .., o : g;..

, ., L, \g s y,2o
Fr . S.

'

,' gs 22
-

'N
\ , .

,.

- ~, . _ = . _

; 67 10/89

- - - - - , - -- ,-..: . - . . - , . . _ _ n. , ,,.,..s_._., . . _ _ _ _ . . , . - , , - , , . . . , , . , . . - ,



"
A.
r

.

.

*'

Cucuratertg Cerculating

* *
DGFUELA DCFUELS e

1 : .. . / ._,
_\ a.,%.,

- - =
. 1

:
wae

.i Tare ''
,

, *
* 8

Norts e
- .

. = = =" = = = ~ = , ' ''%, " % % gwy VARD%- % ~.
*

* I .
_ m . . , - - -

, _m - % /., e , p DGRett A ,
*

- - s

/ .
*

' // conuss .
. '* YARD .' ' *

.. |* q [ q .

MTMCM .

[. PPWAY y' s
.

.. *
-

| rs wani. , e*, ... -' eua*w e==*5 .
'* ta.w s t>w2 ,

,. ,.. *
i * . . -

I
. - e ... n..c.,r a.. , .,* #

.tuultt.ry Reactor Avaissary .
,

[ . RC 8#'",3M8"9
'

i
*.

. ,. I m,, on., 2 ' ., .
. ,

.
,

. .
.

.
. -

.
.

am.A .c.
. .

.
-e- .

#

LSrTRA e'*.'. @ ** .
-

.. .

. .. * =..

* .
.

. ,: ,

*
a .

.

. 1 ". ~_ ~__ ~ . T ,i*. assng rom eun$ng ' _ . _ -l _ '.

tJns 1 (DW 2
_

"'"C"^ % $g ^W . Cny waist -

1 4 LN A%.n., - L _t- the A.ussarysuorage
r,.nnor c.,*, * r,.n. a.,n.r

i .,*
SearageTank

. Dederadirect Water . game, . m
$~ ~ ~ t: - -l 4;,.,r n I 4L-;-"'*'

CayWater .. -

I7 - _ _Y
"*"

f J
R ' -- '

"

, , , , . .n,...
n

6 su.ciar. ' sv c,.r. gwau, .c- ' " " " ' - "*in1 sin g
- - -

t'""" *
i E a - --: : - - --oo.

C -t

[
i

l .-. .,_ _. . . . . .

Figure 4-2. St. Lucie Site Plan

_ ,, _ _ __ _ ___ _



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

, . . .,

-
-

f6 Pt. 't
p j N- -*

( -.
'"

. .,

. 7m -- g*3 w
-

g,j y..

/ . ic w
_/c 7.w p-.,

_ . , . . . . . - , , _ 4;.p..
v.w ...y.. L.e

._ N ::, i
- :>..

t . . . . . .
, e-,.

- . - . .

. . . .

......
n....,.

..

r- g 1.. . .
F3 v.v.t .._._L_._.... .

. .._
..G ,Eh

-
_ _.

m. . . . , . . . . ., . . . ,

. . :~ ~.z g. ... . j..-. . . . . .. . ..~--e.. q, . .f... .. .

.
F._.

7--- i. . . . . ,

_
. . - -

i
- . . . . .

__w _ ,. :m,.n. _ , . ___. ..m. . . . 7r.,,....__..__ . . . _ . . _

' t "O "."& ,1
* ** '
.e

<.~ m ~

J i.''.** .. h I f : . ; i p. t . ... me. . . (a'n'l
;1

.

* / .l ~ I
.

. g. .

.,

<, ,

;.:mjn.
.

C- < : ', " -' " s ) N. -
, ' . . . . . . -

\ 7.- . . . , , , , ,
/, n v.

o -. . ~m ; ,, . * .
_

.

| ; i-- n
! | - i

,,p....-- ,3 )1 . '-~ -'' h. a=
.. . v !

- - -en
I v ,

.

. .. c_.. -
. - - c-. ,. g ., g.:.= =..

,.,
, . ,,,ura- ... o.... 1 _ ,_ ,_. . . . . . . .

,,
'.h._:=

. ; .
. 1N / :

.

n ,=. I s.

i., .
...! m.au

u %c. .,c,
_ . .,. ;1 [

Ill~hfg_g|I(u.--...{w.
. >

up ; i
A L,..,. .. . .. . . i 1 -E

; ; L t. 4 f .g
.

4 !/U
_ r. .. . ~.m.. . e-1

,. s --J. . , , ,

- . . . . . . , - v_ g.: :. ...m _ . - - . . . ..u - .. % ,c _

-

> - . -. _.
_ ==;| m -.<. e, . t- "r. r # ,i a'i j , ,_ gjm,. ,,

. :) . . . 1
- r. .g. 1. . u. y w e*.

i. . , . . ,

. , . . ,
.

,1 ,
. . . . . . .- %~. .g q.

. a._- -_ h, e,, | ,! he;%.,,

.-?' --
_e m ,.. . , a s- 5 o

- i._ . i ;., '
- - o...ve.- . _ ._ .g. . g-! 9, a :j:~;~<---

i * 7.- -i d.l.cza A
,

g :-j r

_.%:_.. n. .f-,' g".'. _, ,. +
n - ,

.
.

'

,-a
. - - -

4,1 ; I
. ya?,L. _ a

; a >

. r. Ly -. - . .. .

eH.
.

l
-

'. % p. ut - .
-

,

t. ,j" . i.
. r

b..'i?.6 .g:.,, l
,, ,

.rA
"' " '

' iw.-
. . .

,
. ;. -

3

. , . , ,

_ . . . . _ . . . . . . . ~ .

m.... .

_ _ . . . . . . . . . . .. . .

)a .

,
.

, ... ..
4 n 4

| - a .... ... ...a h ._
;j. . ,, >

. . . .

. . .
-- t

'

_,
_

- :

1

l
Figure 4-3. St. Lucie 1 Reactor Building Section Views!

;

69 10/89
.

9

$

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



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

.

I
i . - -o

'

? -.J

g e l'i. 4

... J.iE N'
'

-

1\ .
\

.....

I # - l' e !
/

,
. sw|

-
j. _2.~" y _ , w ,,_ ;

! i
j5 . . _% ..

I g. . . . . .. -. .. J
l

l
+

, .-

|t =r'
n .... , . . .

Q .- .r. r
y % . .... .

.. _ _ _ _ __ _ _ _ _. _ _ . _ _ . _ . _ - . - _F i

\ | c_ ' 2 ---' d-

,,

xi,.. .;,.yy .-- .... . . .... .q.n. = .=:;: m :.n = ;. y -

f

I. 1E-L ... ..

. . . . - -
:-<..-................,f..- t-

... --... .--.-. -... 4.

/
E'x] / f..

%
..n /.

.
-

,3
. - < . . , fiu

'a:-
- L ct./ \p ,,,, ,,,a u - . .

[5 ,f. 3 . '''' ':3 **)
'

y y m.n ;_ . .: -
. i . ..3 . , , , , , , , ,- - . . .

,w .. ,ov- .--- .:.:=, . . . j .

I N" . 7,'yE''/ $ E* T''.R|,
.g

.. . .'.J,p-| R ;:,:"
y

_1 ,.

g
|

. ; .

} " i~~ =9.-h_g
r
f.m a _ . - .u.

E .p, . 3.9
.

: - *
|

.-

p_ m.u. }
;I r- . . . ._ .; n

i u
_

7c .,

.g - n_p_ e g... ,. . h, ,1 . . c. 4.--~

.. 4 + . i.l
'.I --

. > -
.

..y
-s

g' e nu m m... y - . . .;,3 " . 4.m .n,g N-u., ;, ..
%d , - - . . ,

- - -|
.n ':=,. a*,ve.:c *rt v.L*., , = t i

g -
.

Ig _a } _ ? -,o=' m -=* g*.*c- gi . Q4

v-R _"p/..,.,; .. ..' ,e,,,,:,m,., _ _e=* -' * 3
.. 4. . .. ** ; . | |

+-
p

: ;m.
_L "<i , . . i--. 1 .\ ,

!r.L ., _ Q. [ ,. ._ ,- d. - a
, .-

e' W . . -D- ^'O
.

.

.

im ; ..
.

; -

m. .--- :
.

|
_ g,j f ..a. ;

..

.
1 p<

.

s.. : . k.1- . . . ,.
.-r, ) m... _

. . . . . . , . ... . . . . ,

e., ..
i i s ; j

-,

, '

%-
. s

.

a , .j ;;. . . . s,') l \ p - %. ,p:.op%xr;0 ,- p..u:.:. ;_ . . . - .
o

,> r. ., -

.. .vau-
- ;

.

. . . . __- ,.m .

N Lk f1M! g.,-.. . -- a. p' t,n

_ . . _ -_

E@*i, ..,q , . . . m 1..

__ ._T
'

;,f.. ' i. T
~+_

-j ,,, m - -
_ ,. w.z.,,,_,. e#u. . .. e. .%w ., t .. . , . 7 ,,..;;- .cl

_

_. . . . mw
_

Y%,. ,.. ,*: . .. , i os
. v. . . . ...

. . . . . .
............. . . - .

. --- W- -.
xg::

4: sr-.

-. . i.. - 2 .. , ,, ..
i, . *. i s. - e .. *. .. -. -E *

. .. 'a * * *

: r..:n.ru.r.:: y | Weq
" ^

~ .
'

pg~]-

<. .. . , . o i .. n, . . . . . a .- -n. . . m A,~u_ w
. ... . .._

.
. .

- - - a

~x .___ 3 _

,

L
''

_ I,

, ,

,

| Figure 4 3. St. Lucie 1 Reactor Bul! ding Section h7.'s (Continued)
l

70 10/89

, --r- - ..~ g.mp



_ _ _ _

.

.

.

.

.

>

..

-, . . . , , . . -. . . . _ ... - .- - - - . . ~ . . . . . , . . , _ _ _ .W'' 9' 9 _ ,,

.

-@ y- _,
c~1.

'
~ ;- --

- re
_4 ,,, J- -. . . . . .

. . . . , . ~ . . . .
,

-- u _. . - _.s.._.. F t W -1 sy ,t 474' -

y
< - - Ii I '

. . -- ,.,. c .m,
AN ::: - - ? _-[b.

. ,<

e

*w = . - ... .. - - . _ .- -- .--. - |} ) ~

'

~' 'V 5 2..? | / ''"
.

_ -. (J
.; I

* -. ... p ,

.%a
2. u' - :. .q . . . . . . , .

,e
_ i -

Iy , .

.

|.
.

| ::::.- 2''e ... .

,, ,. j . . '. . . . . .i : :: P W*L.,' *
i _. ..

I
__,

,. ,.. \
_.,

-

. ~ . . -sw -,,
.

.
,

_ ., ,

._..1___ .. .. .
. ,

,, m

: -': * =- -l |2: |
, ,

.

.- 4 |.. , o . .

,. j .,. ,.. t g. . _ . , ,

r . - . g.
-, , u

P,P- 9 3c, _..

i; j || , ' . * . :. & i
~,

'
e

.. ~~- - -
.

.
., '

.

. )
-%. 4 .-

)._,M' i I
{. . m

. \+ft | -
.

- * - * ~ ' -=
. -[ ,f-

. _l ..
-

| --

1

e
g :..
' !

_ f' _" ,_ j.
$

, ,

; -E.53<_ =
;

|
-- --,.-.g. .- s

,

,

+ -::t:.
<~ w .m. -

y;- . ( n ,.;
_

'

,

w -. - -
|] m..-- |||

.
- - +

.
~y ,

4k;mm.
. _n

.

'j d 4

. -5'iyI- _-d,l s) '-e}.. _ _ _ _ _,D- _

*

, ,- -

-

c.
%cc
e

Figure 4-4. St. Lucie 1 Reacir ^,,uxiliary Building Section Views
.

a -..--._umm-.m _-__ . ____ -._..._,__a.___ _ _ _ , _ , _ _ _ _ , _ . . _ _ , _ _ _ _ _



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

,

,

.

+ ;

i

,-j_ '#)_
-j Q;pj_:n K

L .

,d. W ,

-- ~_.
. ~ ~ r, ,,

.- .
.

- - - - - . . , . .

a.f-q ~;. f_ y F y .yW--]-
I
1. . .

.
;

*

,A L_~ _1_-.
_ . . . kRW,L L___.- - <

- - -

:. . . .
, .

i__ _ _
__

4
.

1:
-

i _ _
,

,
_

!r
--

in

ks:-}:j$-h: [' '[ I 6 'm '.,~ _ .t-- - r- -

Iy '~ !I'ttj l ,y- a g ,;-, -.w +- -. ..s,.m -

7- _

AlPf ,-b I ibe - | - ,+
4> **

G-m ' -
.) : mp '

g . .... m i

h .m[2 4=
8A I

gy ,., -

!-t
. .

- - - - 1 |-....,s , yr.m_y._.my
1

yy
=a /

-

g _ , _ , '
) . . .

~- -~

[7?|' ! f,L .=, w ; . ,,,,. .. r -,
,

111 ;. . , .t A
J[rm i 3 - --- t

! 55,55I I$2Q''N .J~ .b b_b_. O. .m .
.

;-j-
_th] [ 7

'

1 ~:e 1 7. I IITTJFTT
--' ~~

|

_
i i I, __j

.. .4

,

I

8
.

Figure 4-4. St. Lucie 1 Reactor Auxiliary building Section Views (Continued)
'

!

t

a

k



. . . . . . - - - - - - - - .

-

.

|

.

1

T==-
~

VL 1 '
,- . . -

X L>
..-
-num . _ . _ )

-nbi) &~-
- - - - _ _ --

%-.
; =.2.$-. T

1, ,--

=.=--=.7
- = -- =. - - . .

3 =4 7=r
| g i-,,_

.u--t a s -.
bi, l.;p| hi- c, -- MA

e i
. . , . ..

! !) - .
-- ..

,
-~

. ,

_

9; ..,,_

=. .r 2:= ~1' :::= _. ::; %~ m-

9 t,-- - .- - . . . . .

13 5].1 4 -b1 t. , .b. ;I I I.III,ll.1T.IIll
-t= m. . = .

.=i II -|
= c-

.l '

. m _| .

'

i

,

- io
& '

e
Figure 4-4. St. Lucie 1 Reactor Auxiliary Building Section. Views (Continued)

.

.

1

_



_. - _ _ .___ - _ _ - - - - - - - _ _ -- _ - - - - - - - - - - - - - _ _ _ _ - - _ - ___

;
. -i

. ,

* I
-

!

.
i

i
,

L .A !r~[
]'

x-j_ i ::Ig1 ._ g.-*~-e m
A_w-f.

.
-

,-- s -- -_
.^ t n. ...

-

y3 :::--n... 5 N
:n _1..,"_''.'b..

~

J*
---

- J , .. _.

! )
. = a _' =m. mg.- - ^. .t . s .,., . . .~

_ _.- . ,

-

-::rt.:p L W- 6L .i;.

i=" i
_ - . ';:: m,...---. . . . - n -

ipq
,

3
. s ~~'m "

-
. g' .. .-o . - - * c

. . . - g
/ ' ' " "-

tr & I, ~%
. . _ _'f_'q'r'. .

*
.

e_- _ L_ ' _

3 *.
\_._ 7

--) :
. Ee---. .'! .

~~'.__ . ,-

g(:". w'x/ p } i_;
._ . : : ,,il_ .71 5 ',

'

M~~-
\ l \- ;. =

su,=w + 2 ' *q..

, - -
_- ,,s 3 g t-.. ..

-

. . - E--. ; /
- - - .

2 ' ,;, y-* Co.. ... - g _ w#gg
_ .

.

., ,...yy .:y._:.
-f ,, ,,, -

7~- ,
. , = .-...- i. s . : .

,e.,at. coat a
!-

-

r :: .1-* * i
3 - 4 _ - _L p=-**** *- - - - - -

i w, =
-

.

maa :
_

-
- w-..u

"

, - p3 a ._.. -

> -
5y - ._,

. . . ~ . ! s.m in_ _ r p.""" .

:7--2
-~ -

. . [E;L W l# t s - u

.f
-"

! T
I_9 g! ~

_d
.

--- = .

| . 2

'
-

,,, =, " g -r . 4 a; . -
% -2 _ **x h. ,. Y d $~=' < _ ~

F-
r ., , . 1

P E)"- " W A n a -|hl' g4 i

f ag,36 @,
- .K=h Q. \\

"'' ', a -' q-,.

g}E jf0_~v--. r

Td = k
lt 'ill n

-

i.f~ '"

'~ T'"
. g.sr,_~ _ f_y w;\

l -

k L i
:,3-J

T || iii11=1f
.

p
,

_i g - ---3 1-
--

!
- ,

R '

oo
e

Figure 4-5. St. Lucie.1 Fuel Handling Building Section View
4

i

i
i

, . . v.---. , - .- w.. - -



, c.

.

l
N

NORTH
A

|

MC

/~

PPTUN

RDPMRWSDHX)B SDHX) so an
+ + a g g~

'
CHPWRM

I I
,,

<tP='a=^ o ,.i.. .
i

gg, """"' al olt,.in u.

I o capon,q
l 30 !! "'8'aWS (' %* ,'c * @ | , 90

E

=@%sa~xn'u^![""" .3RA9 PJOT. Ir|"T. " ' '

$"
Or =r -

' '
o um I

'i w um.. in e,

=? ?nE
-e e e

Figure 4-6. St. Lucie 1 Reactor Building,
and Auxillary Building, Elevation .5'

75 igfgg



s 4.

.

NORTH s.,d

|u

E
u

:

O 7,y =

nt'*'
~. _

''hb
RENtuNG CANAi

RC

| '} " .,*;
U (ED

[k._.

o
9_ E

"UCIID

PPPEN PPPEN p

EZ' n' , ^ ^
3 00 CEDn 9 o

A A _
co o*c

h
*$** *o*a*'*''*'1 % 1,

:A
o

"o u
. _.

7AM,

i .=.g.go. . ..n_.u
- -, _o o. 'r m'oo -

,p*,,

f
u 1. u..c o

sh @ 2"
.__ | $6 r;r = ,n

@ "

*
. Im

y 9 '9 _9uo __
raro = U _,

-

-
_

'
' % @ 8

Figure 4-7. St. Lucie 1 Reactor Building, Elevation 18', Auxillary Building,
Elevation 19.5', and Fuel Handling Building, Elevation 19.5'

76 10/89

.



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

. o.
.

.

.

Y -W"*" n
- unne um . . . . _

(3 - L.
ARIA

FVEL POOL

:

i . nuusuwo cu.46

ne umuuuuuuu

Wmi4

.,L'n%

]
.arauiq

*
pgj

Ois -

c ip " 5,'!"'g CJpi. eArnuia

. i s , . i, - . , > .
_

EN 4m w.c ia4 .
E'*** '4'."?f o

'* ? WQ_ E" ,'*'*:''i =, , ,

__ @ er: .- - , .m.
g e vx =
- % d;y*ui.

, - ra -~
isz

- .%*b ]%# -

@ ,,t
-O__ E

. _ . _
_

== in . .. .

BABATTK
,

_ _ _. _ _

._ . _ ,,, e
,

togga suer souw.nu j _ _,
feet fee,C

GCC1S.

8 @@

L
|
|

Figure 4-8. St. Lucie 1 Reacto Building, Elevation 45', Auxillary Building,|- Elevation 43', and Fuel Handling Building, Elevation 48'
i

77 10/89
;

i

|

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



_. . _ . _

,

> o,

I
'

,

'

I
uO

L TL8F

i
|

|

| 1

'

RC

0IEIE5

. .,
,

O

camam a or

i

%EP'
|

CR

mg;; 3

)O ~

5 o3
6C i

i og
"

"#20*-C _.o.o_o 49
v_

Figure 4-9. St.- Lucie 1 Reactor Building, Auxillary Building,
and Fuel Handling Building, Elevation 62'

78
10/89

.

--..,,,.r - - - . , , . . , , , . - - - - . . , ..,-,- ,-,,.., . .ee-.. ....-y-w._..+w .,_r, , , _ . . -.+.m, . - - -e ,, -ry,, e w- e v era wm



> o,

|
'

NORTH
A

n..
Conta.ement

,

_ _

~" G" u : @
c

.
.~

l b 1 | |~ F1
J L

I I F., W . E E

o wa__

I
d %.-, ;

I o*%. 1k'E 2o (M4W i_* ~

:=, :=. dx :; ~ p

= ,r ; - !hh' '
-.

, , i,

'
---OC ;> *7%''"=~E, F OO

-

Figure 4-10. St. Lucie 2 Reactor Building,
and Auxillary Building, Elevation .5'

79 tofgg j
i

w



. _ - - -

) o,

*

,

1

,

NORTH
HatchA

hU
"

& mens . , ,,

%~
,va m

''h5
RULEUNO CANAL

React 0F
Cordainment n ,

U EID

k
7 I
"

9_ 8
"

U CDI)
/

()

EE's" @s e
: > >

CEDq n o ,

f [ 6 iwe
9Loc 0

V 6: $aa -a* [ m .e
,

l "u

| N0 0 *
yo?_

o
I u

-r . O, _o _

u o wC =~ ~ - - -
om --

ummeYne uemeTee o- *
= 6 6 1. e z_ : e =

, '' "y _

?.*.?o ?."a

. >. ,
- -

_
* * 9 9 -9uo

o_ b

Figure 4-11. St. Lucle 2 Reactor Building, Elevation 18', Auxillary Building,
Elevation 19.5', and Fuel Handling Building, Elevation 19.5'

I 80 10/89
|

-



. -

> .
.

e

.

-

NORTH

gT,wt
-

g.
-

.at m

1

11 ,wu.o =t
1

Reador
!

Cont.inment

-_

eMIo
|

""1 '

IP8~l I
,

0?: -

E""

c3p4 c\'.. '

n;5 "','r' g
i. i e, N 0 Tnia, u

. . .. L. 4m uce na-s_
+

--

E
e

To fum&NE % < x ()~
* '80V3*0AI4' -g3,BADM g.. 4,say swaa :A * '

3 440V W SA.b +--

5 ,\ 'n * 7. ,,.3
inum7 A, ..

- o
.s
1

*O $*cone

s
or

..:. - E
- ..

..h ,oa m ~,-
I"* |

_ _

y/1, ~, g ' g.e
Ts. 2 f O

Wj- <m -oa,,e

'001 @ hl g g g~, -. >

:

Figure 4-12. St. Lucie 2 Reactor Building, Elevation 45', Auxillary Building,
Elevation 43', and Fuel Handling Building, Elevation 48'

81
10/89

.

, -- -,-.# ,m--,, %- . -.e ~,-.vm-,- ..,,--y .- .s -, ,-. -v- mv uvyw----



~

i O,

.

.

5
NORTH ~

~

/.;::r'
Bund.ng

L_

c.7.?nLm

D ttIE

D

cassem e,or j

'%Et"
,

!

' =0+

=

0u0

' Me*-o

Figure 4-13. St. Lucie 2 Reactor Building, Auxillary Building,
and Fuel Handling Building, Elevation 62'

82 10/89

_ .

.. .



o ,
.

.

Table 4-1. Definition of St. Lucie 1 and 2 Buildinn and
Location Codes.

Codes Descriotions

1. .fRAB General Piping areas on elevation .5' of the Auxiliary
Building

2. BABATfK Boric acid batching tank room on elevation 43' of the
Auxiliary Building

3. BATKRMA Boric acid makeup tank room A on elevation .5' and 19' of
the Auxiliary Building

4. BATKRMB Boric acid makeup tank toom B on elevation .5' and 19' of
the Auxiliary Building

5, BATRMIA Battery Room 1 A, located on the 43' elevation of the
Auxiliary Building

6. BATRMIB Battery Room IB, located on the 43' elevation of the
Auxiliary Building

7. CHPMRMA Charging Pump Room A on elevation .5'' of the Auxiliary
Building

8. CHPMRMB Charging Pump Room B on elevation .5' of the Auxiliary
Building

9. CHPMRMC Charging Pump Room C on elevation .5' of the Auxiliary
Building

,

10. CR Control Room, located on the 62' elevation of the Auxiliary
Building - northwest corner

11. CST Condensate Water Storage Tank

12. DGFUELA Diesel generator A long term fuel supply located on
platforms to the northeast of the diesel generator building

13. DGFUELB Diesel generator B long-term fuel supply located on
platforms to the northeast of the diesel generator building

14. DGRMIA Diesel Generator Room 1 A
1

15. DGRMlB Diesel Generator Room IB

16. El.ECT-EQUIP RM Electrical Equipment Room, located on the 43' elevation of<

the Auxiliary Building

83
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; Table 41, Definition of St. Lucle 1 and 2 Building and
Location Codes (Continued)'

.

|

| 17. HPSIRMA High Pressure Safety Injection Pump Room A, located on
the -10' elevation of the Auxiliary Building'

18. HPSIRMB High Pressure Safety Injection Pump Room B, located on
the -10' elevation of the Auxiliary Building

19. INTSTR Intake Structure, located west of Reactor Building

20. LPSIRMA Low Pressure Safety Injection Pump Room A, located on
the -10' elevation of the Auxiliary Building

21. LPSIRMB Low Pressure Safety Injection Pump Room B, located on
the -10' elevation of the Auxiliary Building

22. LSTTRA Lower Steam Trestle Area between Reactor Building and
Turbine Building

23. PPCH Pipe Chase Trench covered with steel grating from intake
structure to component cooling HX area

24. PPEN Pipe Penetration, located on the 19' elevation of the
Auxiliary Building

25. PPTRCH Pipe Trench - Contains circulating and intake cooling water
piping in and around component cooling yard area

26. PPTRCHA Pipe Trench A Contains Piping from CST to Auxiliary
Feedwater pumps

27. PPTUN Pipe Tunnel North Side of the Auxiliary Building on the .5'
elevation

28. PPWAY Pipe Way From component cooling pump area to pipe
tunnel (PPTUN)

29. RC Reactor Containment

30. RDPMRM Reactor Drain Pump Room, located on the .5' elevation of
the Auxiliary Building

31. RWT Refueling Water Storage Tank, located in the yard area

32. SDHX1A Shutdown Heat Exchanger Room 1 A, located on the .5'
elevation of the Auxiliary Building

33. SDHX1B Shutdown Heat Exchanger Room IB, located on the .5'
elevation of the Auxiliary Building
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Table 41. -Definition:of St. Lucie 1 and 2 Building and
Location Codes -(Continued)

34. SWGRIAB 480 Bus I AB, located on the 19' elevation of the Auxiliary
Building north side

35. TLSF Spent fuel operating floor

36. USTrRA Upper Steam Trestle Area between Reactor Building and
i Turbine Building

I 37. VCTRM Volume Control Tank Room on elevation 19' of the-
! Auxiliary Building

38. YARD Yard Area East of Reactor - Fenced area where component
cooling equipment is located

|

|
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Table 4 2. Partial Listing cf C*mpon::nts by Location'

at St. Lucie 1

.

LOCATION SYSTEM COMPONENT ID COMP -

TYPE

.6RAB CVOS CVCS 2614 MOV

BATKRMA CVCS BAM TK1A TANK

BATKRMA CVCS CVCS 2509 MOV

BATKRMA CVCS CVCS-2509 MOV-

BATKRMA CVCS BAM.PI A MDP

BATKRMB CVCS BAM TKIB TANK

BATKRMB CVCS CVCS-2506 MOV
~

BATKRMB CVCS CVCS 2508 MOV

BATKRMB CVCS CVCS-PIB MDP

BATRMI A EP EPBT1A BATI i

BATRM18 EP EA BT 1B BATT

CHPMRMA- CVCS CVCS-PI A - MDP

CHPMRMB CVCS CVCS-P IB MDP

^

CHPMRMC CVCS
~

CVCS-PIC MDP

CST AFWS AFW CST TANK-

DGRMIA EP EP-DG-1 A DG-

DGRMiB EP EP.DG 18 DG

ELECT EOuiP RM ECCS EP BS 1 A 2 BUS

ELECT. equip RM ECCS EP BS-1 A 2 BUS

ELECT EQUIP RM ECCS EP BS 1B-2 BUS

ELECT EOulP RM ECCS EP BS 1B-2 BUS

ELECT EQUIP-AM EP C8-CI A4 CB

|
ELECT-EOUIP RM EP CB CIB-3 CB

I ELECT EQUIP RM EP EP BS-1 A 3 BUS.

ELECT. EQUIP RM EP EP BS-18 3 BUS-

ELECT EOulP RM EP EP BS-1 A 2 BUS

ELECT EQUIP RM EP EP BS 1B BUS

ELECT EQUIP.RM EP EP TR TIA 2 - TRAN-

ELECT EQUIP.RM EP EP TR TIB 2 TRAN

ELECT EQUIP RM EP EP MCC-1 A 5 MCC

ELECT EQu,P RM EP EP MCC 1 A-6 MCC

ELECT EQUlo RM EP EP MCC 18-5 MCC

ELECT EQU6P AM EP EP TR TI A-3 TRAN

! 86 10/89
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Tabb 4 2. Partici Listing cf C:mptn;nts by LCcati:n-

at St. Lucie 1 (Continued)

'

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

ELECT EOuiP RM EP EP PHBS 1 A-3 BUS

ELECT. EQUIP RM EP EP TR Tib-3 TRAN

ELECT EOuiP RM EP EP PHBS-10-3 BUS

ELECT EQUIP RM EP EP BS-1MA BUS

ELECT equip RM EP EP BS 1MA BUS

ELECT EQUIP AM EP EP BS 1MB BUS

ELECT EQUIP-RM EP EP BS 1MB BUS

ELECT EQUIP RM EP EP BS 1MC BUS

ELECT EQUIP RM EP EP-BS 1MC BUS

ELECT EQUIP RM EP EP-BS 1MO BUS

ELECT-EQUIP RM EP EP BS-1MO BUS

ELECT EQUIP RM EP EP DCMCC 1A MCC

ELECT EOulP-RM EP EP-OCMCC-1 A 'MCC

ELECT EOulP RM EP EP OCMCC-1B MCC

ELECT EQUIP RM EP EP OCMCC 1B MCC

ELECT EQUIP RM EP EP OCMCC-1AB MCC

ELECT EOulP RM EP EP-DCMCC 1AB MCC

ELECT-EQUIP RM EP EP-INSTBS 1 A BUS

ELECT EOulP RM EP E P-INSTBS-1 B BUS

ELECT-EQUIP RM EP E P-MCC-1 B-6 MCC
i

| ELECT EQUIP RM EP EP INV.1 A INV

EL3CT EQUIP RM EP EP INV 18 INV

ELECT EQUIP RM EP EP INV 1C INV

ELECT EOulP RM EP EP INV 10 INV

ELECT EQUIP-RM EP EP-TR 1 A TRAN

ELECT EOuiP-RM EP EP TR 1B TRAN

ELECT EQUIP RM EP EP-OCMCC 1A MCC

t ELECT EOulP RM EP EP BC-I A BC
!

ELECT-EQUIP.RM EP EP-OG 1 AA BC

! ELECT. EQUIP RM EP EP-OCMCC-18 MCC

ELECT-EQUIP RM EP EP BC-18 BC

ELECT EQUIP RM EP EP BC 188 BC

ELECT EQUIP RM EP EP BS 1AB MCC
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' - Table 412. Partial Listing of Camponents by Location I

at St.' Lucie 1:(Continued)t
.

LOCATION SYSTEM COMPONENT ID COMP ,

TYPE

ELECT EQUIP RM EP EP BS 1AB MCC .. ;

'
HPSIRMA ECCS CS-PI A MDP

HPSIRMA ECCS HPSt-P1 A MDP

HPS1RMA ECCS - HPSi h . MOV

HPSIRMA ECCS HPSt 3656 MOV

HPSIRMA ECCS CS-PI A MDP
-

s

HPSIRMA ECCS - HPSI PI A MDP

HPSIRMA . ECCS HPSI 3656 MOV

HPSIRMA ECCS HPSI 3656 MOV

HPSIRMB ECCS HPSI 3653 MOV- !

HPSIRMB ECCS HPSI 3654 - MOV1

HPSlRMB ECCS. HPSl4655 MOV,

HPSIRMB ECCS CS-PIB MDP

HPSIRMB - ECCS HPSI PIB MDA -j
;3-

HPSIRMB - ECCS .- HPSI 3653 MOV. I

HPSIRMB ECCS HPSI 3654 MOV- _q

HPSIRM6 ECCS HPSi 3655 MOV 1

HPSIRMB ECCS CS-PIB MDP

HPStRMB ECCS_ HPSi 3653 MOV

HPSIRMB ECCS HPSI 3654 MOV. -

-iHPSIRMB - ECCS HPSI-3655 MOV. '

HPSIRMB - ECCS HPSIA PI A MDP.

HPSIRMB ECCS- HPSI 3653 MOV.
.

HPSIRMB ECCS HPSI 3654 - MOV
,

HPSIRMB ECCS HPSt 3655 MOV

HPSIRMB ECCS HPSI-PIC MDP;

INTSTR ICW ICWO PIA MDP-

INTSTR ICW ICWO PIB - MDP

INTSTR ICW ICWO PIC - MDP c

LSTTRA AFWS AFW 06 03 MOV i

LSTTRA AFWS AFW 06-13 MOV-

LSTTRA AFWS AFW4814 ' MOV-

LSTTRA AFWS. AFW PM1 A MDP
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Table 4 2. Partial Listing cf Components by Location
at St. Lucie 1 (Continued)

.

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

LSTTHA AFWS AFW PMIB MOP

LSTTRA AFWS AFW PMIC TOP

LSTTRA AFWS AFW PMIC TOP

PPPEN CCW CCW 14 6 MOV

PPPEN CCW CCW 14 6 MOV

PPPEN CCW CCW 1'4 5 MOV

UPEN CCW CCW 14 5 MOV

PPPEN ECCS MV07 1 A MOV

PPPEN ECCS MV07 1 B M0V

PPTUN ECCS H PSI-3616 MOV

PPTUN ECCS HPSI 3617 MOV

PPTUN ECCS HPSI 3626 MOV

PPTUN ECCS HPSi 3627 MOV

PPTUN ECCS HPSI 3636 MOV

PPTUN ECCS HPSt3637 MOV

PPTUN ECCS HPSI 3646 MOV

PPTUN ECCS HPSI 3647 MOV

PPTUN ECCS MV07 2A MOV

PPTUN ECCS HPSI 3616 MOV

PP'UN ,ECCS HPSt 3617 MOV

%" ECCS HPSI 3626 MOV

PPTUN ECCS HPSI 3627 MOV

PPTUN ECCS HPSI 3636 MOV

PPTUN ECCS HPSI-3637 MOV

PPTUN ECCS H PSI-3646 MOV

PPTUN ECCS HPSI 3647 MOV

PPTUN ECCS MV07 20 MOV

PPTUN ECCS MV07 2A MOV

~PPTUN ECCS MV07 28 MOV

AC RCS RCS-3400 MOV

RC RCS RCS-3481 MOV

RC RCS RCS-3652 MOV

RC RCS RCS O651 MOV
~
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Tabb 4 2. Partial Listing cf C:mponents by Location-

at St. Lucie 1 (Continued)

LOCATON SYSTEM COMPONENT 10 COMP
TYPE

RC RCS RCS 1402 MOV

| RC RCS RCS 1403 MOV
i

RC RCS RCS-1404 MOV

RC RCS RCS 1405 MOV

RWT ECCS HPSI RWT TANK

RWT ECCS Mvo71 A MOV

RWT ECCS HPSI-RWT TANK

RWT ECCS MV07 1 A MOV

RWT ECCS H psi-RWT TANK

SOHX1 A ECCS HPSI 3663 MOV

SOHX1B ECCS HPSI 3662 MOV

SWGRI AB EP EP BS BIAB BUS

SWGRI AB EP EP BS 1 AB BUS

SWGRI AB EP EP BS B1AB BUS

SWGRI AB EP EP BS-1 AB BUS

USTTRA AFWS AFW 0912 MOV

| USTTRA AFWS AFW-0913 MOV
1

| USTTRA AFWS AFW 0914 MOV
1

USTTRA AFWS AFW4910 MOV

USURA AFWS AFW 0911 MOV

USTTRA AFWS AF W-09-09 MOV

YARD CCW CCW 141 MOV

YARD CCW CCW 14-2 MOV

YARD CCW CCW 14 3 MOV

YARD CCW CCW-14 4 MOV

YARD CCW CCW HX1A HX

YARD CCW CCW HX1B HX

YARD CCW CCW P1 A MOP

YARD CCW CCW PIB MOP

YARD CCW CCW-PIC MOP

YARD ICW CCW HX1A HX

YARD ICW CCW HX1B HX
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APPENDIX A
DEFINITION OF SYMBOLS USED IN TIIE SYSTEM AND.

LAYOUT DRAWINGS

A1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,-
small fluid lines that are not essential to the basic operation of the system are not shown in
these. drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than -1/3 the diameter of the connecting major flow path.. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the

,

fluid system drawings are the following:

Flow generally is left to right.-

Water sources are located on the left and water " users" (i.e., heat loads) or-

discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right-

to left.
Another exception is the Reactor Coolant System (RCS) drawing which is --

" vessel centered", with the primary loops on both sides of the vessel.
Horizontal lines always dominate and break venical lines.-

Component symbols used in the fluid system drawings are defined in Figure-

A- 1.
| Most valve and pump symbols are designed to -allow the reader to-

distinguish among sim,lar components based on their support systemi
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow-

in either direction, check (non return) valves, and valves that perform an
| overpressure protection function. _ No attempt has been made to define the

specific type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).
Pump symbols distinguish between centrifugal and positive displacement-

pumps and between types of pump drives (i.e., motor, turbine, or engine).

Locations are identified in terms of plant location codes defined in Section 4 of-

this Sourcebook.
Location is indicated by shaded " zones" that are not intended to represent.-

the actual room geometry.
Locations of disen:te components represent the actual physical 1. cation of-

the component.
Piping locations between discrete components represent the plant: areas-

through which the piping passes (i.e. includLng pipe tunnels =and
underground pipe runs).
Component locations that are not known are indicated by placing the-

components in an unshaded (white) zone,
The primary flow path in the system is highlighted (i.e., bold white line) in .-

the location version of the fluid system drawings.
_
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A 1. 2 Electrical System Drawings
.

The electric power system drawings focus on the Class IE portions of the .

plant's electric power system. Separate drawings are provided for the AC and DC ponions *

of the Class lE system. There often are two versbns of each electrical system drawing; a .
simplified system drawing, and a comparable drawing showing component (Deations. The

j drawing conventions used in the electrical system drawings are the following: '

Flow generally is top to bottom-

In the AC power d awings, the interface with the switchyard and/or offsite-

grid is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC-

power system are shown at the top of the drawing.
Vertical lines dominate and break horizontal lines.-

Component symbols used in the electrical system drawings are defined in-

Figure A-2.

Locations are identified in terms of plant location codes defined in Section 4 of-

this Sourcebook,
Locations are indicated by shaded " zones" that are not intended to represent .-

the actual room geometry.
Locations of discrete components repmsent the actual physical location of

.

' -

the component.
The electrical connections (i.e., cable runs) between discrete components,-

as shown on the electrical system drawings, DO NOT represent the actual .
cable routing in the plut,

..

Component locations that are not known are indicated by placing the-

discrete components in an unshaded (white) zone.
|

A2. SITE AND LAYOUT DRAWINGS

! A 2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a-
simplified site plan showing the arrangement of the major buildings, tanks, and other-
features of the site. The general view of the reactor site is obtained from ORNL-NSIC-55
(Ref.1). The site drawings are approximately to scale, but should not be used to estimate
distances on the site. As built scale drawings should be consulted for this purpose.

Labels printed in bold uppercase correspond to the location code ~s defined in
| Section 4 and used in the component data listings and system drawings in Section 3.' Some
L additional labels are included for information and are printed in lowercase typec

A 2.2 Layout Drawings
.

Simplified building layout drawings are developed for the portixs of the plant
that contain components and systems that are dtscribed in Section 3 of th;s Soercebook.
Generally, the following buildings are included: reae:.or building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A 3,
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout,

p

93 10/89

- -- . -. .. .. - .- - - - - . - - - . . - - .



. .--

,

. e.

'

St. Lucie 1 & 2 i

drawings, are approximately to scale, should rot .be used to r. stimate room size ori

distances. As-built scale drawings for should be coasulted his purpose.
Labels printed in uppercase bolded also correspond to the location codes

defined in Section 4 and used in the component data listings ard system drawings in
Section 3. Some additionalInbels are included for infonnation and are printed in lowercase
type.

A 3. APPENDIX A REFERENCES ,

l . Heddleson, F.A., " Design Data and Safety Features of Commer:ial Nuclear
Power Plants.", ORNL NSIC 55, Volumes 1 to 4. Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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APPENDIX B
DEFINITION OF TERhtS USED IN Tile DATA TABLES'

.

,

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are
defined as follows:

,

SYSTEM (also LOAD SYSTEM) All components :ssociated with a particular system
description in the Sourcebook have the same system code in the data base. System codes
used in this Sourcebook are the following:

Cods Definition

RCS Reactor Coolant System<

Auxiliary Feedwater S[ stemAITVS
Emergency Core Cool ng System (including IIPS) andECOS
LPSI)

CVCS Chemical and Volume Contml System (Charging System)
EP Electric Power System
CCW Component Coofing Water t' stem
ICW Intake Cooling Water System

COMPONENT ID (also LOAD COMPONENT ID) The component identifica lon (ID)
code in a data table matches the component ID that appears in the correspondin0 system
drawing. The component ID generally begins with a system preface folloud by a
component number. The system preface is not necessarily the same as the systen code
described above.- For component ids, the system preface corresponds to what the plant
calls the component (e.g. IIP!, RHR). An example is liPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The compoNnt
number is a contraction of the com3onent number appearing in the plant piping ai,d*

instrumentation drawings (P&lDs) anc electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCAT'T
Refer to the location codes defined in Section 4

COMPONENT TYPE (COMP TYPE) Refer to Table B 1 for a list of compor.cr.i t? pc
codes.

1

POWER SOURCE The component ID of the power source is listed in this field (see
COMPONENT ID, above). In this data base, a " power source" for a particular component
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single com pnent may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

POWER SOURCE VOLTAGE (also VOLTAGE) The voltage "seen" by a load of a
! power source is entered in this field. The downstream (output) voltage of a transformer,
l inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EME.RO LOAD GROUP) AC and DC load groups
(or electrical divisions) are defined as appropriate to the slant Generally, AC load groups
are identified as AC/A, AC/B, etc, The emergency loac group for a third of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be l
identified as AC/AB. DC load gmup follows similar naming conventions. !
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! TABLEH1. COMPONENT TYPE CODES

,

.

COMPONENT COMP TYPE

VALVES:
; Motor-operated valve MOV
'

Pneumatic (air operated) valve NV or AOV
Hydraulle valve HV-

Solenoid operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non return valve NCV
Hydraulle non return valve HCV
Safety valve SV
Dual function safety /rellef valve SRV>

Power operated rehef valve PORV
(pneumatic or solenold-operated)

PUMPS:-

Motor driven pump (centrifugal or PD) MDP
Turbine driven pump (centrifugal of PD) TDP
Diesel driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV-
Steam generator (U tube or once through) SG.

Heat exchanger (water to water HX, HX-4

or water to air HX)
Cooling tower CT
Tank TANK or TK -
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEM COMPONENTS:
Fan (motor driven, any type) FAN
- Air cooling unit (air to water HX, usually ACU or FCU .,

including a fan).

Condensing (air-conditioning) unit COND,

EMERGENCY POWER SOURCES:
Diesel generator DG-

i Gas turbine generatorJ GT-
Battery BATT '
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TAllLE H.1. COMPONENT TYPE CODES (Continued)
'

l
'COMPONENT QMP TYPE

ELECTRIC POWER D!STRIBUTION EQUIPMENT:
Bus or switchge.ar BUS
Motor control center MCC
Distribution panelor cabinet PNL or CAB
Transformer _ TRAN or XFMR
Battery charger (rectifier) . BC or RECT
Inverter INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and invecter) .

,

Motor generator - MG
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

,

.

*
,
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