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CAUTION

The information in this repon 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 reflects 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,

!
1

NOT1CE |

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additional infonnation on this reactor
plant. Technical 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
Mail stop 7E4

Washington, D.C. 20555

With copy to:

Mr. Pcter 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 fonn
of marked up copies of the affected text, tables or figures. Supporting
do:umentation shcald be included if possible,

si 1/89
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WNP 2 SYSTEM SOURCEBOOK '

This sourcebook contains summary information on WNP 2. 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 reports that describe

,

i

features of this plant or site is presented in Section 5. Symbols used 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 WNP 2 nuclear power plant is listed below: ;

e

Dockei namber 50 397-

Operator Washington Public Power Supply System-

Location Washington State,12 miles north of Richland i
-

Comtnercial operation date December 1984-

;Reactor type B W R/5 '
-

NSSS vendor General Electric-

Power (MWt/MWe) 3323/1145-

Architect engineer Burns and Roe-

Containment type Steel and reinforced concrete cylinder j
-

(Mark II)

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
,'

The WNP 2 plant contains a General Electric BWR/5 nuclear steam supply
system with a Mark 11 containment incorporating the drywell/ pressure suppression concept.
The plant also has a secondary containment structure of reinforced concrete. Other BWR/5

.

plants in the United States are as follows:

Nine Mile Point 2-

La Salle-

WNP 2 uses a high pressure core spray system, a reactor core isolation cooling i
system, a low pressure core spray system, and a multi mode RHR system. The reactor '

core isolation cooling and RHR systems include the capability for steam condensin,;.
WNP 2 differs from other earlier BWR vintages in that it has a singe 1007e

capacity LPCS pump. BWR/4 and earlier plants typically have two 1007c capacity LPCS
trains. :

.

Y

i

I

)
!

1 1/89
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i
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3. SYSTEh! INFORh1 ATION

This section contains descriptions of selected s * stems at WNP 2 in terms of
general function, operation, system success criteria, ma or componen's, and support
system requirements. A sum nary of major systems at W P 2 is presenaJ in Table 31.
In the " Report Section" col'.mn of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for all systems tha . are described in this report. An entry of "X" in this column
means that the s
column, a cross ystem is not described in this report. In the "FSAR Section Reference"

reference is provided to the i,cetion of the Final Safety Analysis Report
where additional information on each system can be found. Other sources ofinformation
on this plant are identified in the bibliography in Secuan 5.

Several cooling water systems are identified in Table 31. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 31. Details on the indivic ual coohng water systems are provided in the report
sections identifiM in Table 31.

,

;

!

,

f

;

t

i
:

!

;
.,

I

i

:;

-

!
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i Table 3-1.
-

Summary of WNP-2 Systems Covered in this Report !
,

!
! Generic Plant-Srecific Report FSAR Section ii System Name System Name Sgction Reference |

tReactor IIcat Removal Systems !
! - - Reactor Coolant System (RCS) Sune 3.1 5 A
i

. ..

>

. - Reactor CoreIsolation Cooling Same 3.2 5.4.6
.

;'~

(RCIC) Systems
i

.

.

i

)' - Emergency Core Cooling Systems Same - -

t

p

(ECCS)
'

,

' - IIigh-Pressure Injection IIigh-Pressure Core Spray 33 5.4.15, 6 3.1.2.1,
t

!- !

& Recirculation (IIPCS) System 6.3.2.2.1 !
j - Low-pressureInjection low-Pressure Core Spray 33 5.4.16, 63.1.2.2, !

L & Recirculation (LPCS) System, 63.2.23
Imw-Pressure Coolant 33 5.4.7.1.1.2,i V
Injectien (LPCI) Mode (an 63.1.23, 63.2.2.4 l
operating mode of the RIIR;

;!. system)
{

'

i. - AutomaticDepressurization Same 3.3 63.1.2.4, 63.2.2 2 ;System (ADS)
!
h

- - DecayIleat Removal'(DIIR)' ResidualIIcat Removal . 33 5.4.7 !
! System (ResidualIIcat Removal - . (RIIR) System (a multi-mode

-[; (RIIP.) System) system)
!

i - Main Steam and Power Conversion - Main Steam Supply System. X 10 3 |
-

| Systems Condensate and Feedwater X 10.4.7.j. Systems, ,

!

j Circulating WaterSystem X 10.4.5
'

t
!

j
. - OtherIIcat Removal Systems ., Steam-condensing RIIR/RUC 3.2 - 5.6.2.53,.

5- operation 5.4.7.1.1.5
|

;

; .c .
) .t

.

1

;

~

.

b

; .
>

I4
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Table 3-1. Summary of WNP-2 Systems Covered in this Report (Continued) !

i

Generic Plant-Specific Rer ort FSAR SectionSystem Name System Name Section Reference

Reactor Coolant Inventory Control Systems
i- Reactor WaterCleanup(RWCU) Sanx. X 5.4.8 '

System
:

;
- ECCS See above - -

- Contml Rod Drive Ilydraulic System (CRisrtS) Sarae 3.6 4.6.1.1.2.4,

Containment Systems
- Primary Containment Containment X 6.2.1

- Secondary Containment Same X 6.23
- Standby Gas Treatment System (SGTS) Same X 6.3.1,

- Containment IIcat Removal Systems
- Suppression Pool C,oling System Same (an operating mode of the 3.3 5.4.7.1.I.3,

RHR system) 6.2.2
- ContainmentSpraySystem Same (an operating mode of the 33 5.4.7.1.1.4,

RIIR system) 6.2.2
- Containment Fan CoolerSystem Primary Containment Cooling X 9.4.1 I

; System

- Containment Normal Ventiladon Systems Primary Containment Cooling X 9.4.1 I
; System,

Reactor Building Ventilation X 9.4.2
System

,

- Combustible Gas Contml Systems Atmosphere Mixing System, X 6.2.5.2.1
IIydrogen Recombiner System, X 6.2 5.2.3

5, Ilydrogen Concentration X 6.2.5.2.2
Momtonng System.3

Containment Purge X 6.2.5.2.4
1

4

, . , , , ,., . , .-w,e, --,y.-.m, m_,,. t,,-, t w, - e-www. v.--v-y.- ,,r-- y --r-,w v,,- - -- ,,..-.,e , , -- ,, . ,-,e-..- v. . .%--- -t---+e t - ,-v-r- ,w- -w--- - - + - - - rm---e e-
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Table 31. Summary of WNP-2 Systems Covered in this Report (Continued)
i-

,

.
t

1
,

. Generic Plant-Specific Report FSAR Section f
4

{ System Name System Name Srstion Ref'erence
&

Reactor and Reactivity Control Systems [j. - ReactorCore Same X 4 '

n - Control Rod System . Control Rod Drive System X 4.6 ;)
4 \

j - Chem. cal Poison System Standby Liquid ControlSystem X 5.4.17, 9 3.5 :
i

i (SLCS)
'

'.
-

i
ij'

; Instrumentation & Control (I&C) Systems ji- : Reactor Protection System (RPS) ReactorTrip System 3.4 7.2 '

a . . L
Engineered Safety Feature Actuation : Engineered Safety Feature Systems X 73 l

j- -
.

System (ESFAS) '
.,

j' O.
,

{ - Remote Shr*twn System Same 3.4 7.4.1.4 {l

} - ~ OtherI&C Systems - Various othersystems X 7.4 to 7.7 i
r

!

; Support . Systems
. f| - Class IE Electnc PowerSystem Same 3.5 83

. , . .

:

|I - . Non-Class 1E Electric PowerSystem Same. 3.5 8 f
i-

i - DieselGenerator Auxiliary Systems Same 3.5 83.1.1.8.13 to i
t

e 83.1.1.8.1.7
i

;
9.4.7. 9.4.8, 9.5.4

j- ,
'

to 9.5.8s .

! r
4 - . - Component Cooling Wrer(CCW). Reactor Building Closed X 9.2.2 (_

3 System -
'

'

Cooling Water (RBCCW) System jj v
'

i .' - Service WaterSystem (SWM . Plant Service WaterSystem, X 9.2.1
!; Standby Service WaterSystem 3.7 9.2.7 1,.

!. .

!

!I !'

! ,

'

- - - - .. - - ...- - - - - .- . ~ . - - :. - . . . . . . - . - - . . _ . . - - - . - . - . - - . ~ . . _ - - . . , - - . , . . ~ ~ .
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Table 3-1. Summary of WNP-2 Systems Covered in tisis Report (Continued)
|
r

i
Generic Plant-Specific Report FSAR Section iSystem Name Svstem Name Section Reference i

!
. Support Systems (continued)
! - Residual Heat Removal Service Water None - -

(RI!RSW) System
,

1

- Other Cooling Water Systems None noted - - [
t

;

- Fire Pmtection Systems Sanz X 9.5.1
i

: - Room Heating, Ventilating,and Air- Same X 9.4
Conditioning (IIVAC) Systems
- Emugncy Ventilation Systems Reactor Buiding Eiraswcy X 9.4.9

-

,

Cooling and Critical Electrical
Equipment Area Cooling Systems

o-
"

- Instrument and Service Air Systems Compressed Air Systems X 9.3.1

- Refueling and FuelStorage Systems Fuel Storage and IIandling Systems X 9.1

- Radioactive Waste Systems Radioactive Waste Management X 11 ;

Systems '

- Radiation Pmtection Systems Same X 12 I

!

C

1

1

!
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WNP 2

3.1 REACTOR COOLANT SYSTEM (RCS)

| 3.1.1 System Function '

The RCS, also called the Nuclear Steam Supply System (NSSS),is responsible
for atrecting the steam aroduced in the reactor to the turbine where it in used to rotate a
generator and produce e ectricity, ne RCS pressure boundary also establishes a boundary r

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 recirculation loops, (c) |
recirculation pumps, (d) 18 safet '/ relief valves, and (c) connected piping out to a suitable '

isolation valve boundary. Sim? l ed diagrams of the RCS and important system interfacesl
are shown in Figures 3.1 1 anc 3.12. A summary of data on selected RC8 components is

~

,

presented in Table 3.1 1.
,

t

3.1.3 System Oncration

During power operation, circulation in the RCS is maintained by one
recirculation pump in each of the two recirculation loops and the associated jet pumps '

internal to the reactor vessel. The steam water mixture flows upward in the core to the !

steam dryers and separators where the entrained liquid is removed. The steam is p ped ;
through the main steam lines to the turbine. The separated liquid retums to the core, n xed

iwith the feedwater and is recycled again.
Some of the liquid in the downcomer region of the reactor vesselis drawn off

t

by the recirculation pumps. The dischar e of these pumps is returned to the inlet nozzles of
the jet pumps at high velocity. As the li uld enters the jet pumps the slow moving lic uid in

,

the upper region of the downcomer is induced to flow through the jet pumps, procucing
reactor coolant circulation.

The steam that is produced by the reactor is piped to the turbine via the nur
main steam lines. There are two main steam isolation valves (MSIVs)in each main ste m
line. Condensate from the turbine is returned to the RCS as feedwater.

Following a transient that involves the loss of the main condenser or loss of
i

feedwater, heat from the RCS is dumped to the suppression chamber via PORVs on the
main steam lines. A LOCA inside containment or operation of the Automatic
Depressurization System (ADS) also dumps heat to the suppression chamber.

The main steam line isolation valves automatically isolate the reactor coolant
mressure bound 'in the event a p e break occurs downstream from the isolation valves. ,

Main steam line ow restrictions 1 it the loss of coolant resulting from a main steam line :

break outside the primary containment.
The pressure relief system protects the reactor coolant pressure boundary from

damage due to overpressure. Following a transient that involves a loss of heat sink, heat '

from the RCS is dumped to the suppression pool via safety / relief valves in the main steam
lines. A LOCA inside containment or operation of the Automatic Depressurization system
(ADS) also dumps heat to the sup pression chamtx r. Post accident makeup to the RCS is
arovided by the Reactor Core Isol ation Cooling (RCIC) system (see Section 3.2) or by the <

3mergency Core Cooling System (ECCS, see Section 3.3). Heat is transferred from the t

contamment to the ultimate heat sink by the Residual Heat Removal (RHR) system
operating in the suppression ?ool cooling mode. Actuation systems provide for automatic
closure of the MSIVs and iso ation of other lines connected to the RCS.

-
,

i
r

,
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3.1.4 System Success Crlierta
The RCS success criteria can be described in terms of LOCA and transient

mitigation, c.s 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:-

RCS integrity is maintained and transient mitigating systems are successful,-

or
RCS integrity is not maintained, leading to a LOCA like condition (l.c. '-

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

3.1.5 Comnonent Information
1

A. RCS
1. Total volume: 21,670 ft3

2. Watervolume: 14,510 ft3 (including recirculation loops).
3. Steam volume: 7,160 ft3 t

64. Steam flow: 14.98 x 10 lb/hr. *

5. Normal opeinting pressure: 1056 psig @ core inlet,1031 psig @ core outlet ;
B. Safety / Relief Valves (18)

1. Set pressure: 1177 to 1217 psig
2. Relief capacity: 863,900 to 906,200 lb/hr (each) '

I

C. Recirculation Pumps (2)
1. Rated flow: 47,200 ppm @ 805 ft head (349 psid),

>

2. Type: Centrifugal

D. Jet Pumps (20)
61. Total flow: 108.5 x 10 lb/hr @ 88.2 ft head (38 psid)

3.1.6 Sunnort Systems nnd Interfaces '

A. Motive Power '

The recirculation pumps are supplied with non Class 1E power from an AC
motor generator set.

,

B. MSIV Operating Power
The instrument air system supports normal operation of the MSIVs. Valve
operation is controlled by an AC and DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This design prevents
spurious closure of an MSIV if a single solenoid valve should fall. MSIVs are
designed to fall closed if instrument air is lost or if both AC and DC control - ,

power is lost to the solenoid pilot valves. This is achieved by a local dedicated
air accumulator for each MSIV and an independent valve closing spring.

.

C. Recirculation Pump Cooling +

The reactor plant component cooling water system provides cooling water to the
recirculation pump coolers. s

9 1/89
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Table 3.1-1. WNP-2 Reactor Coolant Sys:em Data Summary
!

.

; for Selected Components !
i

i i
'

i SYSTEM COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. b

,

TYPE,

' LOCATION LOAD GRP. iRCS HCIC-63 MOV RC MCC88-A 480 MCC88HM AC/B
fRCS HCIC-64 MOV 548HB MCCS2-1A 480 L'i.,CS2-1RM DCCi

' RCS. RCIC 8 MOV RCICV8RM MCCSI-1 D 480 RPSRM1 DCIA
RCS HCS-1 MOV HC MCC88-A 480 MCC88RM AC/B L

RCS. RCS-16 MOV HC MCC68-A 480 MCC88HM AC/B '

1 RCS RCS-SRv SRv RC i

}RCS RHR4 MOV RHRV8RM MCCS2-1 A 480 MCCS2-1RM DCC
j RCS. RHR-9 MOV RC MCCSB-A 480 MCC8BRM AC/B
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.2.1 System Function

The reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pres' are and does not require RCS depressurization.
The RCIC system is not considered to te part of the Emergency Core Cooling System
(ECCS, see Secticn 3.3) and does not hue a LOCA m'tigating function. The RCIC
system is desi;;ned to operate in conjunction with the RilR system to provide a high
pressure decay beat removal capability.

3.2.2 System Definition

The reactor core isolation cooling system consists of a steam driven turbine
pump and associated valves and piping for delivering makeup water from the condensate
storage tank or the suppression pool to the reactor pressure vessel. The RCIC can also
operate in conjunction with the RHR system in the steam condensing mode,in which
condensed steam is delivered from the RHR heat exchanger outlets to the RCIC pump
suction, for return to the RCS.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.21 and 3.2 2. A summary of data on celected RCIC system components is
presented in Table 3.21.

3,2,3 System Oneration
During normal operation the RCIC is in standby with the steam supply valves to

the RCIC turbine driven pump closed and the pump suction aligned to the condensate
storage tank.

Upon receipt of a reactor pressure vessel (RPV) low water level signal, the
turbine pump steam sup y valves are opened and makeup water is supplied to the RPV.
The primary water supp for the RCICls the condensate storage water tank (CST). The
suppression pool is use as a backup water supply with automatic switchover effected
upon a low level in the CST. Reactor core heat as dumped to the suppression pool via the
safety / relief valves which cycle as needed to limit RCS pressure. The RCIC turbine also
exhausts to the suppression 3001.

The RCIC can a so operate in conjunction with the RHR system in the steam
condensing mode, in which condensed steam is delivered from the RHR heat exchanger
outlets of the RHR "A" or "B" loops to the RCIC pump suction, for return to the RCS. In
this mode of operation, reactor core heat is transferred to the RHR system rather than to the
suppression pool. The RCIC turbine still exhausts to the suppression pool.

The HPCS system (as discussed in Section 3.3) serves as a backup to the RCIC
system in the event the reactor becomes isolated from the main condenser during isolation
and feedwater flow is lost.

3,2,4 System Success Criterin
For the RCIC system to be successful in the high pressure injection mode of

operation, there must be at least one water source and supply path to the turbine driven
pump, an open steam supply path to the turbine, an open discharge path to the RCS, and an
open turbine exhaust path to the suppression pool.

13 1/89
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3.2.5 comnonent Informntion
!

A. Steam turbine driven RCIC ramp:
1. Rated Flow: 6?5 gpm @ 2890 ft, head (1253 psid) |2. Rated Capacity: 100%i

3. Type: centrifugal

j B. Condensate Storage Tank
) 1. Capacity: 400,000 gal (135,000 gal reserved for RCIC and HPCS) .

,

3.2.6 Sunnort System and Interfaces

A. Control Signals
1. - Automatic

n. The RCIC pump is automatically actuated on a reactor vessel low,

waterlevel signal
b. Steam supply to the RCIC turbine is automatically isolated upon low

reactor pressure, high pressure drop along steam supply line, high
t

area temperature, or high pressure between turbine exhaust rupture*

diaphragms. It may then be necessary to restart the pump manually,
2. Remote Manual

The RCIC pump can be actuated by remote manual means from the.

Main Control Room. The RCIC system can also be operated from the
Remote Shutdown Panel.

B. Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam

loop B, upstream of the main steam :. solation valves.
2 The RCIC motor operated valves are either Class lE AC or Class 1E .

DC loads that can be supplied from the standby diesel generators or the -
station batteries, respectively, as described in Section 3.5. The RCIC'

system is capable of operating on DC power alone for an unspecified
period of time.

C. Other
1. Lubrication and cooling for the turbine driven pump are supplied

locallv.

2. A room ventilation system cooled by the standby service water system
(sae Section 3.7) provides RCIC room cooling.

;

i

1

|

|

'
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Table 3.2-1. WNP-2 Reactor Core Isolation Cooling System Data Summary
-

for Selected Components

I
SYSTEM COMPONENT ID COMP. LOCATION FOWER SOURCE ' VOLTAG E POWER SOURCE EMERG.

TYPE LOCATION LOAD GHP.RCC RCIC-10 MOV RCCRM MCCSI-10 125 RPSfUJ1 DC/A
HCC RCIC-13 MOV RCICV13RM MCCS2-1A 250 MCCS2-1RM DC.C
FCC RCIC-31 MOV HCICRM MCCSI-1D 125 RPSRM1 DC/A
ICC RCIC45 MOV RCCRM *JCCS2-1 A 250 MCCS2-1RM DC/C.

FCC RCIC-63 MOV HC MCC88-A 125 MCC8BFUJ AC/B
RCC RC1C-68 MOV { RCCRM MCCSI-10 125 RPSRM1 DC/A
RCC RClG6 MOV ' RCICVSRM MCCS1-11, 125 RPSfUJ1 DC/A

9
RCIC-CST TANK- CST

_

RCC

RCC , RCIC-CS T TANK CST

FCC MCIC-P1 IDP HCICIUJ j,

G

E
e

.
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)
3.3.1 System Function

The ECCS is an lategrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS also performs suppression pool cooling
nd containmert spray functions and has a capability for mitigating transients.

3.3.2 System Definition

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

High Pressure Core Spray (HPCS) System-

Automatic Depressurizanon System (ADS)-

Low Pressure Core Spray System (LPCS)-

Low Pressure Coolant Injection (LPCI) System 1-

The HPCS system is provided to supply make up water to the reactor pressure
j

vessel (RPV) in the event of a small break LOCA which does no'. result in a rapid
depressurization of the reactor vessel. The HPCS system consists of a motor-dr.ven
pump, system piping, valves and controls. A dedicated diesel generator supphes electric
power to HPCS components,

The Automatic Depressurization System (ADS) provides automatic RPV
i
'

depressurization for small breaks so that the low pressur systems (LPCI and LPCS) can
provide makeup to the RCS. The ADS utiPzes 7 of .he 18 safety / relief valves that
discharge the high pressare steam to the suppression pool,

The LPCS system supplies make up water to the reactor vessel at low pessure.
The system consists of a motor driven pump to supply water f om the suppression pool to
a spray sparger in the reactor vusel above the core.

The low pressure coolant inject % e . tem is en operating mode of the RHR
,

system, and provides Inke up water to tt re. . tor vessel at low pressure. The LPCI;
system consists of th... loops, desigt,atec' RHRA, RHRB, and RHRC. Each loopI

consists of a mote +drivet jump which supplies water from the suppression poolinto the
reactor vessel. The RHR system can be manut .y realigned as needed to perform
suppression pool cooling or containment spray as part of :he basic emergency core cociing
function. Also, containment flooding can be accomplished v sth Standby Service Water
i::;ected through RHR Loop B.

Simplified drawings of the HPCS system are shown in Figures 3.31 and
3.3 2. The LPCS. system is shown in Figures 3.3-3 and 3.3 4. The RHR system loops
are shown in Figures 3.3 5 through 3.310. Interfaces between these systems and the
RCS are shown in Section 3.1. A summary of data on selected ECCS components ispresented in Tabic 3.3-1.

' .3.3.3 System Occration
All ECCS systems normally are in standby. The manner in which the ECCS-

operates to protect the reactor core is n func: ion of the rate at which coolant is being lost
frora the RCS. The HPCS system is nomially aligned to take a suction on the Condensate

.

Ston.ge Tank (CST). The HPCS system is automatically starte_d in tesponse to decreasing
RPV water level, and will serve as the pnmary source of makeup if RCS pressure remains
high. Reactor core heat is dumped to the suppression pool via the safety / relief valves
which cycle as needed to limit RCS pressure. A dedicated diesel generator supplies electric
power to HPCS components.z

L 1/89
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If the break is of such a sin Sat the coolant lost exceeds the HPCS system
capacity, then the LPCS and LPCI ma r.s can provide higher capacity makeup to the
reactor vessel. The ADS will aut>mt. ly reduce RCS pressure if a break has occurred
and RPV water level is not maintained by the HPCS system. Rapid depressurization
permits Gow from the LPCS or LPCI systems to enter the vessel. Water can be taken from
the suppression pool by each of taese system for injection into the core, The three LPCI
pumps deliver water through three separate reactor vessel penetrations.

|
3.3.4 System Success Criteria

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
criteria are not cP ly defined in the WNP-2 FSAR but can be inferred from pump
capacities that are ined based on c: min design basis accidents that are considered m the
licensing process based on lic:nsing considerations. The EC1 system success criteria for a
'arge LOCA an: the following:

The low pressure core spray pump with a suction on the suppression pool, or |
-

1 of the 3 low pressure coolent injection pumps with a suction en the-

suppression pool.

Be ECI system success criteria for a small LOCA are the following:

The high. pressure core spray (HPCS) pump with a suction on the suppression
-

pool or the condensate storage t.mk, or

Thi 'utomatic depressurization system (ADS) and 1 of 3 LPCI pumps with a
-

suan on the suppression pool, or

The automatic depressurization systen and the low pressure em spray pump
-

with a suction on the suppression pool.

Tha success criterion for thi. ADS is the use of any 1 of 2 ADS trains, it is 50ssible that the

coolant inventorv control function for some small LOCAs can be satisned by low capa ihigh-pressure in,[ection systems such as the control rod drive hydraulle system (see Sectionty

3.6). The ECR success criteria for LOCAs t.re related to the ECl success criteria above.
All injection rystems essentially are operating ia a recirculation mode when drawing waterfrom the suppression pool.

For transients, the success criteria for reactor coolant inventory control involvethe following:

Either the reactor core isolation cooling (RCIC) system (not part of the ECCS,
-

see Section 3.2), or
, - Small LOCA mitigating systems

For the suppression pool cooling function to be successful, either RHR train A
or B must be d;; rad for containment heat removal and the associ.ited standby service water
train must be operating to complete the heat transfer path from the RHR heat exchangers to
the ultimate heat sink.

19
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3.3.6 Comoonent inrnemation

A. Motor driven HPCS pump P1>

1, Rated flow: 1650 gpm @ 1110 psid,6250 gpm @ 200 psid (vessel to'

aump suction)
2. Rated capacity: 1007o
3. Type: centrifugal

B. Motor-driven LPCS pump P1
1. Rated flow: 6250 gpm @ 122 psid (vessel to drywell)
2. Rated capacity: 100"
3. Type: centrifugal

C. Motor-driven LPCI pumps PI A, PIB, PIC
1. Rated flow: 7,029 gpm each @ 20 psid (vessel to drywell)
2. Type: centrifugal

D. RHR Heat Exchangers l A and IB
1. Heat transfercapacity: unknown
2. Rated capacity: 1009c
3. Type: shell and tuoe

E. Automatic-depressurization valves (7)
61. Rated flow: 5.6 x 10 lb/hr@ l125 psig(each)

F, Pressure Suppression Chamber
1. Design temperature: 275'E
. . Maxim.cm ooerating temperature: 90 F
3. Minimum water volume: 112,197 ft3

3.3.6 Suonort Systems and Interfaces

A. Control signals
1. Attomatic

The HPCS pump, LPCS pump, and the LPCI pum as are started, and all
r.

their associated valves are aligned, upon receipt of : ow water level in the
reactor vessel or high pressure in the drywell.

b. The 9PCS pump is automatically tripped on a reactor vessel high water
level signal. It may then be necessary to restart the pump manually.

c. The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressure, and discharge pressure
indication on any LPCI or LPCS pump, but with a 2 minute delay. The

,

control switches (one for each trip system solenoid) are 'w.ted in the
control roora for each safety / relief valve associated with DS. Each
switch controls one of the two solencia pilot valves.

d. HPCS pump suction is automatically switched to the suppression pool
on high sup

e. LPCI inic. pression pool or low CST waterlevel.
: ion automatically causes all R9R components to perform

their function under the LPCI mode.
2. Remota manual 4'

ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.
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B. Motive Power
1. - The ECCS motor driven aumps and motor operated valves are Class IE AC

loads that can be suppliec from the emergency diesel generator, as described
in Section 3.5.

2. Laad group assignments of ECCS subsystems are as follows: I
RHR Loop A and the LPCS are supplied from AC Division 1.-

RHR Loops B and C are supplied from AC Division 2.-

HPCS is supplied from AC Division 3.-

ADS valves are powered by Trains A and B of the 125 VDC systems.-

C. Other
1. Lubrication for the ECCS pumps is assumed to be supplied locally.
2. RHR Loop A and LPCS pumps are cooled by SSW Loop A. RHR Loops

B and C are cooled by SSW Loop B (see Section 3.7).

.
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Tabic 1.3-1. WNP-2 Emergency Core Cooling SySam DLta Summary -

for Selected Components
__

.

SYSTEM COMPONENT ID COMP. LOCATION POWER SOURCE VOL1 AGE POWER sot:FCE EMERG.
TYPE LOCATION LOAD GRP.

ECCS HPCS-12 MOV HPCSRM MCC4A 480 HPCSDGRM AC/C
ECCS LPCS-1 * MOV LPCSRM MCC78-A 480 MCC7BRM AC/A
ECCS LPCS-12 MOV LPCSRM MCC78-A 480 MCC78RM AC/A
ECCS LPCS-44 MOV LPCSRM MCC78 480 MCC78RM AC/A
ECCS LPCS-5 MOV 522RB MCC78-A 480 MCC78RM AC/A
ECCS LPCiP1 MDP LPCSRM BUSSM7 4160 SWGRSM7HM AC/A
ECCS RdIib.'V SRV RC

ECCS RHR-16T MOV 548RB MCC78-B 480 MCC78-BRM AC/A
ECCS RHR 16A MOV 548HB MCC7B-B 480 MCC78-BRM AC/A
ECCS RHR 168 MOV 548HB MCC88-A 480 MCC88RM AC/B
ECCS RHR-168 MOV 548HB MCC88-A 480 MCC88RM AC/D

g ECCS RHR-17A MOV 548HB MCC78-B 480 MCC78-BRM AC/A
ECCS hHH 4 7A MOV 548RB MCC78-B 480 MCC7 BERM AC/A
EES RHR-17B MOV 548RB MCC88-A 480 MCC88RM AC/B
ECCU RHR-178 MOV 548HB MCC8B-A 480 MCC88RM AC/B
ECCS

|
RHR-21 MOV RHRPMPRMC MCC88-A 480 MCC88RM AC/B

ECCS ' RHR-24A MOV 471h3 MCC70-A 480 MCC78RM AC/A
'ECCS RHR-24A MOV 471 HB MCC78-A 480 MCC78HM ACfA
ECCS RHH-24B MOV 471RB MCC88-A 480 MCC88RM AC/B
ECCS RHR-24B MOV 471 RB MCC88-A 480 MCC88RM AC/B
ECCS RHR-3A MOV RHRHXRMA MCC78-B 480 MCC78-BRM AC/A

. ECCS RHR-38 MOV RHRHXRMB MCC8B-B 480 MCC88-BRM AC/B
ECCS RHR-42A MOV 522RB MCC78-A 480 MCC78RM AC/A

i
ECCS RHR-428 MOV 522RB MCC88-A - 480 MCC8BRM AC/B-

b ECCS RHR-42C MOV 522RB MCC88-A 480 MCC88RM AC/B,

ECCS RHR-47A MOV RHRHXRMA MCC78-B 480 MCC7 BERM AC/A
ECCS RHR-478 MOV RHRHXRMB MCC8B-B

'

y .09 MCC88-BRM AC/B

- -_. - - _ _
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Table 3.3-1. WNP-2 Emergency Core Cooling System Data Summary ~

for Selected Components (Continued)

SYSTEM CCMPONENT ID COMP. LO CT.':3 N PC'JER SOURCE VOLTAGE POWEF SOURCE EMERG.
TYPE LOC ATION LOAD GRP.ECCS RHR-48A MOV RHRHXRMA MCC78-8 480 MCC78-3RM AC/A

ECCS RHR-48A MOV RHRHXRMA MCC7B-B 480 MCC78-BRM AC/A
ECCS RHH-488 MOV futRHXRMB MCC8B-B 480 MCC88-BRM AC/B
ECCS RHR-488 MOV futRHXRMB MCC88-B 480 MCC88-BRM AC/B
ECCS RHR-4A MOV RHRPMPRMA MCC78-A 480 MCC7BRM AC/A
ECCS Rl;R-4B MOV RHRPMPRMB MCC8B-A 480 MCC88HM AC/B
ECCS RMR-4C MOV. RHRPMPRMC MCC88-A 480 MCC8BRM AC/B
ECCS AliR-68A MOV RHRHXRMA MCC78-8 480 MCC78-BRM AC/A
ECCS RHH-688 MOV RHHHXRMB MCC88-B 480 MCC88-BRM ' ; AC/B
ECCS RHR-6A MOV RHRPMPRMA MCC78-A 480 MCC7BRM i AC/A
ECCS RHR-68 MOV RHRPMPRMB MCC8B-A 480 MCC88RM i:C'R

~

u ECCS RHR-HX1A HX RHRHXRMAu
ECCS RHR-HX1B HX RHRHXRMB
ECCS RHR-l'2A MDP RHRPMPRMA BUSSM7 4160 SWGP." M7RM AC/A3
ECCS RHH-P2B MDP RHRPMPRMB BUSSM8 4160 SWGHSM8HM AC/B
ECCS RHR P2C MDP

'

RHRPMPRMC BUSSM8 4160 [5GRSM8HM AC/B
ECCS SSW-24 MOV RHRPMPRMC MCC88-A 480 *CC88RM AC/B
ECCS SSW-24A MOV RHRPMPRMA MCC78 480 |MCC78RM AC/A

|
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WNP-2.

3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS I

3.4.1 Svstem Function
The instrumentation and control systems consist of the Reactor Protection

System (RPS), other actuation and contml systems, the Remote Shutdown System (RSS),
and systems for the display of plant mformation to the operators. The RPS and ESF

)monitor the reactor plant, and alert the operator to take corrective act'on before specified
i

limits are exceedec' The RFS will initiate an automatic reactor trip (scram) to rapidly
i

shutdown the reactc. ,vhen plant conditions exceed one or more specified limits. Other '

actuation and control systems will automatically actuate selected safety systems based on
the specific limits or combinations of limits that are exceeded. The RSS provides for
establishing a safe shutdown condition from outside the main control room,in the event
that this room is not accessible.

3.4.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components m the Control Rod Drive
Hydraulic System (see Section 3.6), Other actuatmn and control systems include
independent sensor and transmitter units, logic units, and relays that interface with the
control circuits for the many different components in safety systems. Operator
instrumentation display systems consist of display panels that are powered by 120 VAC
power (see Section 3.5). Controls and indication for equipment available for remote
shutdown are provided at the Remote Shutdown Control (RSC) Panel.

3.4.3 System Goerntion

A. RPS
The RPS has four input instrument channels and twat tp.it actuation trains.
The variables monitored by the RPS are listed below:

Neutron monitoring system-

Reactor vessel high pressure-

- Reactor vessellow waterlevel
Reactor vessel high water level-

Turbine stop valve closure; -

( - Turbine contro; valve fast closure
l Main steam line isolation valve closure-

Scram discharge instmment volume high w: ter level-

Drywell high pressure-

Main steam line high radiation-

Manual-

Both output channels must be de energized to initiate a scram. The failure of a
single component or power supply does not prevent a desired semm or cause an
unwanted scram.

B. Other Actuation and Control Systems
Actuation and control systems cause the various safety systems to be started,
stopped, or realigned as needed to respond to abnormal plant conditions.
Details regarding these systems' actuation logic are included in the system-
description for the actuated system.

3J UR9
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C. Remote Shutdown
Some of the existing systems used for normal reactor shutdown operation are
also utilized in the remote shutdown capability to shutdown the reactor from
outside the main control room. The remote shutdown capability is designed to
control the required shutdown systems irrespective of shorts, opens, or

,

grounds in the control circuit in the main controi room that may have resulted
from an event causing an evacuation. The functions needed for remote
shutdown control are provided with manual transfer switches which override
controls from the main control room and transfer the controls to the remote
shutdown control. Remote shutdown control is not possible without actuation
of the transfer devices. All necessary power supplies and control logic are also
transferred. O
control room. peration of the transfer devices causes an alarm in the mainAccess to the remote shutdown panel is administratively and
procedurally controlled. All system equipment (i.e., valves and pumps)-
necessary for pmper system lineup and complete system control are located on
the remote shutdown panel. Controls that are critical to the safe shutdown of
the plant that are available on the RSC Panel are listed in Table 3.4-1 (Ref.1).

3.4.4 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 (l.c. the channel has a fail safe failure mode).
A reactor scram will occur upon loss of control power to the RPS. A reactor
scram is im
hydraulic sy;plemented by the scram pilot. valves in the control rod drive-

tem (see Section 3.6). Details of the RPS for WNP-2 have not
been determined.

B. Other Actuation Systems
A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically a:tuate
their respective com ponents. Actuation systems other than the RPS typically

use hindrance input ;ogic (normal = 1.- trip =hannel will be in a trip state when0) and transmission output logic -
(normal = 0, trip = 1). In this case, an input c
input egnals 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). Contro' p3wer is needed for the actuation system -
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance 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 other actuation systems for WNP 2 have not been
determined.

, C. Manually-Initiated Protective Actions !

'

When reasonable time is available, certain protective actions may be performed
. .

manually ,by plant personnel. The control roo'n operators are capable of
- operating individual components using normal jontrol circuitry, or operating

groups-of components by manually tripping the RPS or other actuation
,

i

subsystem. The contral room operators also may send qualified persons into |
the plant to operate components = locally or from some other remote control I

i

|
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location (i.e., the remote shutdown panel or a motor control center). To make i
these judgments, data on key plant parameters must be available to the ;
operators. !

t
-|3.4.5 Suonort Systems and Interraces '

i
,i

A. Control Power ;

1. RPS i
The RPS is powered from two 120 VAC RPS buses. !

2. Other Actuation and Control Systems -.

Control power interfaces with the various front line safety systems are ;
sumnutrized in Table 3.4 2. t

3. OperatorInstrumentation -I
Operator instrumentation displays are powered from the 125 VDC sources - ;
as shown in Table 3.4 2. Also see Section 3.5.. !

i
I* 6 Section 3.4 References *,

. . i

1, WNP 2 Final Safety Analysis Report, Section 7.4.1.4.- d
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Table 3.41. Controls Available on the WNP 2 RSC Panel

Descrintlog Eaulnment Number -

RCIC System MOV's 8,10,13 19,22,31,45,46,59,60,63,
64. 69,76,80,86, and trip throttle

RCIC System Auxiliary Pumps Condensate pump P1, Vacuum pump P2

RHR System MOV's 3B, 4B, 6A, 6B,- 8, 9,1IB,16B, 23, 248,
26B, 27B, 42B, 47B, 48B, 49B 52B, 53B,
648, 68B, 878 -

RHR System Pump 28

Nuclear Boiler System Air Operated -
ReliefValves

i

Recirculation System MOV 23A.

Standby Service Water System Pump 1B

Standby Service Water Valves 2B,12B, 24B, 69B, 70B

I
l
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Table 3,4-2. Matrix of WNP 2 Control Power Sources i
4

;
,

i

DC POWER SOURCE

m .

-o
- a m

- ;
SYSTEM -

9 9 9 i
N N N I
i i i
o- 0 0 ' 'I
O Q Q ;

RCIC FIS'ES'i] t

HPCS | gMW {LPCS @$OEh{d\ i_
,

RHRA Stef%$$|
RHRB - l*E'Nb sy4d
RHRC EJ@$f
DG1 2@$fd5A]
DG2 |3]E!I@t

e

DG3 | M%AM|j
SSWA '

S HPCS
_

Remote Shutdown K ;

l&C NSSS Q |
'

.

I&CCR Rd
-

:

.1&C Other [
ADS A Logic

_ ] !_

ADS B Logic
-

' Backup Scram Valves
-

*
.

MSIVs inboard !
.

.

MSIVs Outboard | jig fil$i ;

Safety Related Display Inst )Mj@| |$- jgM{j]f
Cont inst Air **N3A ** '

.. -- _ ..a

|
NOTE: DC Division were assumed based on actual AC power divisions

: ,

| !

i,

; :
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WNP 2
3,5 ELECTRIC POWER SYSTEh1

3.5.1 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

d
power system suppons the opera tion of safety class systems and instrumentation needed to ;

establish and maintain a safe sh0down plant condition following an accident, when the '

normal electric power sources are not available.

3,5,2 System Definition

The WNP-2 onsite Class IE electric power system consists of three
independent trains, denoted A, B, and C, which serve Division 1, Division 2, and HPCS
loads respectively. Trains A and B consist of a standby diesel generator, a 4160 VAC
switchgear bus, two 480 VAC load center buses, a station battery, and a 125 VDC bus.
The HPCS train is similar, except that there is one 480 VAC motor control center supplied
from the 4160 VAC bus. Division 1 and 2 together provide functional redundancy to the
HPCS (Division 3) system and are also redundant to each other.

The system hiso contains three 120 VAC power supplies which supply power
to vital instrumentation panels. The 120 VAC htCCs are powered from 480 VAC and 125
VDC buses of electric power trains A and B via inveners. Power is also received from a ;

separate 250 VDC system via an inverter,
Simplified one-line diagrams of the electric power system are shown in Figures

3.51 through 3.5 7 A summary cf dati, on selected electric power system components is
i

presented in Table 3.51. A partial listing of electrical sources and loads is presented in
Table 3.5 2.

3.5.3 Sistem Oneration
During normal operation the Class lE AC system is supplied by three normal

4160 VAC buses, Sh14, Shl7, and Sh!8. These normal buses are supplied by the main
generator through the station transformer. Altemate sources of power are the backup and
stanup tmnsformers which can supply power from the offsite grid.

The three standby diesel generators are started automatUly upon either: (a)
loss of voltage on the associated standby 4160 VAC bus and loss of manup sources; (b) a
LOCA signal; or (c) a manual start signal. Each diesel generator and its auxiliaries is
housed in a separate room, and each room is provided with its own ventilation and lighting
systems, Diesel generator 1 is connected to 4160 VAC bus Sh17, diesel generator 2 is

i connected to 4160 VAC bus Sh18, and the HPCS diesel generator 3 is connected to 4160
VAC bus Sh14. Bus Sh17 feeds the 480-VAC load center buses 71 and 73, which in turn

!
feed various Train A htCCs. Bus Shi8 feeds 480 VAC buses 81 and 83, which in turn!

feed various Train B hiCCs. Bus Sh14 feeds 480 VAC hiCC 4A directly through a: transformer.

Upon loss of both normal and stanup scurces, non Class-lE switchgear buses
are automatically deenergized, thereby shedding non essential loads. The Division 1 and 2
buses are then automatically transferred to the 115/4.16 kV backup transformer. In the
event that this source is unavailable, these buses are automatically transferred to the onsite
standby sources (Division 1 c.nd 2 diesel generators). The Division 3 (HPCS) 4,16 kV

| Class IE bus Sht4 cannot be connected to the backup source; loss of the normal sources
| causes automatic transfer of this load to the Division 3 onsite standby source (Division 3'

diesel generator).

The 250 VDC subsystem consists of one station battery B21, battery charger
S21 energized by Division A bus 73, and a 250 VDC distribution panel S2-1. The 125
VDC subsystem consists of two buses, each associated with a separate load group. DC
bus SI-l is nomially supplied by bus 73 through battery charger 1, and DC bus Sl 2 is|

; normally supplied by bus 83 through battery charger 2. Station batteries B1-1 and B1-2

39 1/89
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Doat on their respective DC buses and supply power for staning diesel generators 1 and 2.
The HPCS system is served by a separate 125 VDC battery which floats on bus HPCS.

The 120 VAC subsystem consists of two t:ninterruptible power supplies that
feed the plant vitalinstrumentation panels. Each UPS receives power from both the 480
VAC subsystem and either the 250 or 125 VDC subsystem. The 250 VDC system is
designed to supply 120/240 VAC power on an uninterruptible basis to plant controls and
instrumentation via a solid state inverter. Power is also supplied to critical plant
instrumentation at 120/240 VAC via Division 1 and Division 2 distribution systems. AC
power is normally fed to the system from 15 kV static inverter static switch arrangements
supplied from both the 125 VDC battery systems (primary sources) and the critical AC
distribution panels (alternate sources). The 120 VAC subsystem also includes two RPS
buses for powering Reactor Protection System instrumentation.

The RPS power system is designed to provide 120 VAC power to logic and/or
system components of the reactor protection and containment isolation systems. The RPS
power system consists of two high inertia AC motor generator sets, each equipped with a
vohage regulator designed to respond to volta ;e changes 120 VAC power is supplied
from two sources. The motor penerators (supp led from separate Division 1 and 2 motor
control centers) provide the p:imary power source, with alternate power supplied from a
non Class IE distribution panel. Smce the RPS has fall safe logic circuits, power losses
will not prever.t the RPS from performing its safety function.

Two separate 24 VDC systems are provided to power the Division 1 and 2 main
control room equipment. Each bank is provided with a batter ' charger which receives 120
VAC input power from its respective Division 1 or 2120 VAC vital power panel.

Redundant safeguards equipment such as motor driven pumps and motor
operatt 3 valves are supplied by different buses and MCCs For the purpose of discussion,
this eg,iipment has been grouped into " load groups." Load group "AC/A" contains
compor ents receiving electric power either dir:ctly or indirectly from 4160 bus SM7. Load
group AC/B" contains components powerect either directly or indirectly from 4160 bus
'M8, Load group " AC/C" contains components powered either directly or indirectly from
4 # bus SM4 Components receiving DC power are assigned to load groups "DC/A" to
"DC/D", based on the battery source. DC/A and DC/B correspond to 125 VDC batteries
B1-1 and Bl-2, respectively. DC/C corresponds to 250 VDC battery B21. Finally, DC/D
corresponds to 125 VDC battery B1 HPCS.

3.5.4 System Success Criteria
Basic system success criteria for mitigating transients and loss-of-coolant

accidents are defined _by front-line systems, which then create demands on support
systems. Electric power system success criteria are defined as follows, without takmg
credit for cross-ties that may exist between independent load groups:

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

(also needed for diesel starting)
Each Class 1E AC load group is isolated from the non-Clast IE system and a-

supplied from its respective emergency power source (i.ef"esel generator)
Power distribution paths to essentir' lo"s are intactl

-

Power to the battery chargers is restorea before the batteries are exhausted
' -

3. 3.5 Comoonent information
t

! A. Standby diesel generators I and 2
| 1. Continuous power rating. 4400 kW
I 2. Short term rating: 4900 kW
I 3. Rated voltage: 4160 VAC
'

4. Manufacturer: unknown
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B. HPCS diesel generator 3
1. Continuous powerrating: 2600 kW .
2. Rated voltage: 4160 VAC
3. Manufacturer: General Motors

C,125 VDC station batteries 1-1,1-2, and 1 HPCS
1. Cells: 58 for 1 1 and 12,60 for 1.HPCS
2, Design capacity: about 2 hours with design loads

D 250 VDC station battery 2-1
1. Cells: 116 _
2. Design capacity: about 2 hours with design loads

3.5.6 Sunoort Systems and Interfaces

A. Control Signals i

1. Automatic
The standby diesel generators are automatically started on loss of voltage on
their associated bus or on a LOCA signal. The starting circuitry and control
power for DG 1 and 2 is supplied from separate 125 VDC station batteries ' i

1 1 and 12.- The HPCS diesel generator has a separate battery, B1 HPCS.
2. Remote Manual

The diesel generators can be started or stoppe'd manually from the main
control room or from local control panels.

B. Diesel Generator Auxiliary Systems 2
The following auxiliaries are provided for each emergency diesel generator:

Cooling-

Diesels 1,2, and the HPCS <liesel each have a closed (Jacket) cooling
system comisting of a forced circulation cooling water system which cools
the engint directly and a heat exchanger connected to the respective train of

. the standby service water system (see Section 3,7).
~

Fueling --

An-independent day tank is provided for each diesel,L' A day tank will
support almost 8.5 hours of diesel operation with design loads (Ref,1,

i - Section 9.5.4),
Lubrication --

Each diesel geaerator has a self-contained lubrication system.
Starting '-

DG i and 2 have independent stadng air starting systems. The HPCS:
diesel has two independent air starting systems.-

|

Ventilation ..

-

Fans ar provided for diesel room ventilation.

C.- Switchgear Room Ventilation
. .. .. 4

i The essential switchgcar rooms have fan cooler units that are cooled by the .
! Shutdown Service Water System (SSWS, see Sectic:' .~.7).~ ,

| 3.5.7 Section 3.5 References

1, e Washington Public Power Supply System, Final Safety Analysis Report for |
WNP-2, June,1982.~

!

:
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Figure 3.5-1. WNP-2 4160/480 VAC Electric Power System (Page 1 of 2, Train A)
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Table 3.5-1. WNP-2 Electric Power System Data Summary
for Selected Components

SYSTEM - COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

,EP BC-2 |UC BATCHGHM2 MCC8A 125 RPSHM2 DC/B

EP B T-B1-2 BATT BAT HM2 125 DGB
EP BT-B1-HPCS BATT HPCSDGRM 125 DC/D

EP BUS /1 BUS SWGHSM7HM T H-71 480 SWGRSM7RM AC/A

EP BUS 73 BUS SWGHSMIRM TH-73 480 SWGHSM7HM AC/A

EP BUSHPCS BUS HPCSDGRM BTHPCS 11a HPCSDGRM DOD
EP BUSS 1-1E PNL DG1PNLHM BUSS 1-t 125 BATCHGRM1 DC/A

EP BUSS 1-2E PNL DG2PNLHM BUSS 1-2 125 BATCHGHM2 DC/B

EP BUSS 2-1 BUS BATCHGRM1 BC-S2-1 250 BATCHGRM1 DOC
EP BUSSM7 BUS SWGHSM7RM DG-1 4160 DG7RM AC/A

EP BUSSM8 BUS SWGHSM8HM DG-2 4160 DG8HM AC/B
U EP CB-7-1 CB SWGRSM7HM DG-1 4160 DG7RM AC/A

CB SWGRSM8RM DG-2 4160 DG8HM AC/BEP CB-8-1 L

EP DG3PB PNL HPCSDGHM BUSHPCS 125 HPCSDGRM DOD
EP MCC4A MCC HPCSDGRM TR4-41 480 HPCSDGRM AQC
EP SSW-2A MOV PMPHSA MCC7A 480 HPSHM1 AC/A
EP SSW-2B MOV. PMPHSB MCC8A 480 RPSHM2 AC/B

EP SWH-29 MOV PMPHSA MCC4A 480 HPSDGRM AC/C -

EP T H4-41 - TP.AN HPCSDGRM- BUSSM4 480 HPCSDGRM AOC

E
e

t
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Table 3.5 2. Partial Listing of Electrical Sources and Loads
-

at WNP 2

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENTSOURCE LO4D GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION
BC 1 125 DC/A BATCHGRM1 EP BUSSI1 BUS BATCHGRM1 -

BC 2 125 DC/B BATCHGRM2 EP BUSS 12 BUS BATCHGRM2

BC-S2 1 250 DC/C BATCHGAMI EP BUSS 21 BUS BATCHGRM1 -

BTHPCS 125 DC/D HPCSDGAM EP BUSHPCS BUS HPCSOGRM

BUSHPCS 125 DC/D HPCSOGRM EP DG3PB PNL HPCSDGRM

BUSS 11 125 DC/A BATCHGRMI EP BUSS 11E PNL DG1PNLRM

BUSSt2 125 OC/B BATCHGRM2 EP BUSSt 2E PNL DG2PNLRM

BUSSM4 4160 AC/C HPCSDGRM ECCS HPCS P1 MDP HPCSRM

"BUSSM4 480 AC/C HPCSOGRM EP. TR4 41 TRAN HPCSOGRM
BUSSM4 4160 AC/C HPCSDGRM SW SWH-P2 MDP PMPHSA

BUSSM7 4160 AC/A SWGRSM7RM ECCS LPCS P) MDP LPCSRM

BUSSM7 4160 AC/A SWGRSM7RM ECCS RHR P2A MDP RHRPMPRMA
BUSSMI 4160 AC/A SWGRSM7RM EP TR 71 TRAN SWGRSM7RM
BUSSM7 4160 AC/A SWGRSM7RM EP TR-73 TRAN SWGRSM7RM
BUSSM7 4160 AC/A SWGRSM7RM SW SSW P1A MDP PMPHSA

BUSSMS 4160 AC/B SWGRSM8RM ECCS RHR P2B MDP RHRPMPRMB
BUSSM8 4160 AC/B SWGASM8RM ECCS RHR P2C MDP RHRPMPRMC
BUSSM8 4160 AC/B SWGRSM8RM EP TR-81 TRAN SWGRSM8RM
BUSSM8 4160 AC/B SWGRSM8RM EP TR-83 TRAN SWGRSM8RM
BUSSM8 4160 AC/B SWGRSM8RM SW- SSW PIB MDP PMPHSB
DG-1 4160 AC/A DG7RM EP BUSSM7 BUS SWGRSM7RM
DG) 4160 AC/A DG7RM EP CB-7 CB SWGRSM7RM
04) 4160 AC!A DG7RM EP CB71 CB SWGRSM7RM
042 4160 AC/B DG8AM Eo BUSSM8 BUS SWGASM8AM
042 4160 AC/B DG8RM EP CB8 CB SWGRSM8RM
DG-2 4160 AC/B DG8AM GP. C B-8 1 CB SWGASM8RM
DG3 4160 AC/C HPCSOGRM EP BUSSM4 BUS HPCSOGRM
DG-3 4160 AC/C HPCSDGRM EP CB4 CB HPCSDGRM i

EP-INST D 120 UNKNOWN l&C PNL CR

MCC4A 480 AC/C HPCSDGRM ECCS HPCS-1 MOV HPCSRM
MCC4A 460 AClO HPCSOGRM ECCS HPCS-10 MOV HPCSRM

53 1/89
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Table 3.5 2. Partial Listing of Electrical Sources and Loads-

at WNP 2 (Continued)

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

MCC4A 480 AC/C HPCSDGRM ECCS HPCS-11 MOV HPCSRM

MCC4A 480 AC/C HPCSOGRM ECCS HPCS-12 MOV HPCSRM

MCC4A 480 AC/C HPCSOGRLt ECCS HPCS-15 MOV HPCSRM

MCC4A 480 AC/C HPCSDGRM ECCS HFCS 23 MOV HPCSRM

MCC4A 480 AC/C HPCSDGRM ECCS HPCS-4 MOV 522RB

MCC4A 480 AC/C HPSOGRM EP SWH-29 MOV PMPHSA

MCC4A 480 AC/C HPCSOGRM EP SWHMC MOV HPCSDGRM

MCC4A 480 AC/C HPCSDGRM SW SWH 29 MOV PMPHSA

MCC4A 480 AC/C HPCSDGRM SW SWH4C MOV PMPHSA

MCC7A 125 vC/A RPSRMI EP BC-1 t3C BATCHGRMt

MCC 7A 250 DC/C RPSRM1 EP BC-82-1 BC BATCHGRM1

MCC7A 480 AC/A RPSRM1 EP SSW 2A MOV PMPHSA

MCC7A 480 AC/A RPSRM1 SW SSW-12A " MOV PMPHSA

MCC7A 480 AC/A RPSRM1 SW SSW-2A MOV PMPHSA

MCC7A 480 AC/A RPSRM1 SW SSW 69A MOV PMPHSA

MCC7A 480 AC/A RPSRM1 SW SSW 700 MOV PMPHSB

MCC7A A 480 AC/C DG7RM EP SSW 4A MOV DG7RM

MCC78 480 AC/A MCC 7BRM ECCS LPCS-44 MOV LPCSRM

MCC78 480 AC/A MCC7BRM ECCS SSW a4A MOV RHAPMPRMA
MCC78-A 480 AC/A McC7BRM ECCS LPCS-1 MOV LPCSRM

MCC78-A 480 AC/A MCC78RM ECCS LPCS-11 MOV LPCSRM

MCC78-A ' 480 AC/A MCC 78RM ECCS LPCS-12 MOV LPCSRM

MCC78-A 480 AC/A MCC7BRM ECCS LPCS6 MOV 522RB

MCC78-A 480 AC/A McC78RM ECCS RHR 24A MOV 471RB

MCC78 A 480 AC/A MCC7BRM ECCS RHR 24A MOV 471 RB

MCC78 A 480 AC/A MCC7BRM ECCS RHR-42A MOV 522RB

MCC78A 480 AC/A MCC7BRM ECCS RHR-4A MOV RHAPMPRMA
MCC 78- A 480 ACIA MCC7BRM ECCS RHR-6A MOV RHRPMPRMA
MCC76B '30 ACIA MCC7B-BRM ECCS RHR 16A MOV 548RB

MCC78 8 480 AC/A MCC78-BRM ECCS RHR-16A MOV 548RB
MCC78 B 480 AC/A MCC78-BRM ECCS RHR 17A MOV 548RB

1

1
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Tabb 3.5 2. Partial Listing cf Electrical Scurces and Loads.

at WNP 2 (Continued)
|

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATON SYSTEM COMPONENT ID TYPE LOCATION

MCC70-B 480 AC/A McC7BBRM ECCS RHR 17A MOV 548RB

MCC78 8 480 AC/A MCC7BBRM ECCS RHR4A MOV RHRHXRA%

MCC78 B 4R0 AC/A MCC7B BRM ECCS RHR-47A MOV RHRHXRMA
*

MCC78-8 480 AC/A MCC78-BRM ECCS RHR48A MOV RHRHXRMA

MCC78 B 400 AC/A MCC70-BRM ECCS RHR 48A MOV RHRHXRA%

MCC78 B 480 AC/A MCC78-BRM ECCS RHR-68A MOV RHRHXRMA

MCC8A 125 DC/B RPSRM2 EP BC 2 BC BATCHGRM2

j MOC8A 480 AC/B HPSRM2 EP SSW 28 MOV PMPMSB

MCC8A 460 AC/B RPSRM2 SW SSW 115 MOV RMRHXRMB

MCC8A 480 AC/B RPSRM2 SW SSW-128 MOV PMPHSB

MCC8A 480 AC/B RPSRM2 SW SSW 20 MOV PMPHSB
'

MCC8A 480 AC/B RPSRM2 SW SSW 698 MN PMPHSB

MCC8A 480 AC/B RPSRM2 SW SSW 70A MOV PMPMSA

i MCCSA A 480 AC/B DG8AM EP SSW4B MOV DG88M1

MCC88A 480 AC/B MCC88RM ECCS RHR 168 MOV 548HB

| MCC88 A 480 AC/B MCC88RM ECCS RHR 160 MOV $48RB

MCC68 A 480 AC/B MCC88RM Tc6S RHR 178 MOV 546RB

MCC88 A 480 AC/B MCC88RM ECCS RHR 17B MOV $48RB

MCC88 A 480 AC4 6' MCCSBRM 'ECCS RHR-21 MOV RHRPMPRMC
MCC88 A 48C AC/B MCC88RM ECCS RHR 248 MOV 471RB

| MCC8B A 480 AC/B MCC3BRM ECCS RHR 248 MOV 471RB
~

MCC88 A 480 AC/B MCC8BRM ECCS RHR428 MOV 522RB

MCC88-A 480 AC/B MCC88RM ECCS RHR-42C MOV 522RB

MCC8& A 480 AC/B MCC88RM EUCS RHR4B MOV RHAPMPRMB

MCC88 A 480 AC/B MCC8BRM ECCS dHR-4C MOV RHRPMPRMC
MCC68 A 480 AC/B MCC88RM ECCS RHR-6B MOV RHRPMPRMB

MCC8B-A 480 AC/B MCC88RM ECCS SSW 24 MOV RHRPMPRMC

MCC68 A 480 AC/B MCC88RM ECCS SSW 24B MOV RHRPMPRMB

MCC88A 125 AC/B MCC88RM RCIC RCIC43 MOV RC

MCC88 A 480 AC/B MCC88RM RCS RCIC-63 MOV- RC

| MCC80A 480 AC/B MCC88RM RCS RCS-1 MOV RC

55 1/89
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Table 3.5 2. Partial Listing of Electrical Sources and Loads*

at WNP 2 (Continued)

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

MCC88 A 480 AC/B MCC8BRM RCS RCS 16 MOV RC

MCC68 A 480 AC/B MCC88RM RCS GHR-9 MOV RC

McCOB B 480 AC/B MCCCfrBRM ECCS RHR4B. MOV RHRHXRMB

MCC8B B 480 AC/B MCC68-BRM ECCS- RHR 478 MOV RHRHXRMB

MCC80-9 480 AC/B MCC88-BRM ECCS RHR-480 MOV RHRHXRAG

MCC88 b 480 AC/B MCC8B-BRM ECCS RHR-48B MOV RHRHXRMB
... |MCC88 8 480 AC/B MCC8BBRM ECCS RHR488 MOV- RH~,HXRMB i

MCCSI10 1;5 DC/A RPbRM1 RCIC RCIC 10 MOV RCICRM

MCCSI10 125 DC/A RPSRM1 RCIC RCIC-31 MOV RCICRM

MCCSI10 125 DC/A RPSRM1 RCIC RCIC48 MOV RCICRM

MCCSI10 125 DC/A RPSRM1 RCIC - RCIC4 MOV. RCICV8RM

MCCSI10 480 DC/A RPSRM1 RCS RCIO,8 MOV RCICV8AM

MCCS21 A 250 DC/C MCCS21RM RCIC RCIC 13 MOV RCICV13RM

MCCS21 A 250 DC/C MCCS21RM RCIC RCIC-45 MOV RCICRM

MCCS21 A 480- DC/C MCCS2 IRM RCS RCIC44 MOV $48RB -

MCCS21 A 480 DCiG MCCS21RM - RCS RHR4 MOV RHRv8RM

TR 71 480 AC/A SWGRSM7RM EP BUS 71 QUS SWGASM7RM
!

| TR 73 480 AC/A SWGRSM7RM EP BUS 73 BUS SWGRSM7RM
'

! TR 81 480 AC/B SWGRSM8RM EP BUS 81 BUS SWGRSM8RM

T R-83 480 AC/B SWGRSM8RM . EP BUS 83 BUS SWGRSM8RM

TR4 41 480 AC/C HPCSDGAM - EP MCC4A MCC HPCSDGGM i

1
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WNP2 |
3,6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDilS)

i
3.6,1 System Function ~

The CRDHS supplies pressurized water to operate and cool the control rod
drive mechanisms during normal operation. This system implements a scram command f
from the reactor protection system (RpS) and drives control rods rapidly into the reactor. i

The CRDHS also can provide makeup water to the RCS,
_,

!

3.6.2 System Definition
i

The CRDHS consists of two high head, low flow, pumps, piping, filters,
control valves, one hydraulic control unit for each control rod dnve mechanism, and,

i instrumentation. Water is supplied from the CST. The CRDHS also includes scram !

valves, scram accumulators, and a scram discharge volume (dump tank). !
'

.

3.6.3 System Oneration

During normal operation one CRDHS pump provides a constant flow for drive *

mechanism cooling and system pressure stabilization. One spare pump is provided for ;
standby. A portion of the pump discharge flow is diverted through a minimum flow >

bypass line to the CST Excess water not used for cooling is discharged to the RCS.
Control rods are driven in or out by the coordinated operation of the direction control
valves. Insertion speed is controlled by flow through the msert speed control valve.

[

,

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
iinlet scram valve opens to align the insert side of each control rod drive mechanism :

(CRDM) to the scram accumulator. An outlet scram valve opens to vent the opposite side I
of each CRDM to the dump tank. This coordinated action results in rapid msertion of :
control rods into the reactor.

iAlthough not intended as a maken a system, the CRDHS can pmvide a source ;

of cooling water to the RCS during vessel iso:ation, it is noted in NUREG 0626 (Ref 1),
that this function is particularly important for some BWR/l' and BWR/2 plants for which

,

i

the CRDHS is the primary source of makeup on vessel isolation. In later model BWR |
?lants, RCS makeup at high pressure is performed by the RCIC (see Section 3.2) and-

>!HPCI or HPCS (see Section 3.3) systems. The maximum RCS makeup rate of the
CRDHS is about 200 gpm with both pumps operating (Ref. 2).

:
,3.6.4 System Success Criteria

For the scram function to be accomplished, the following actions must occur in *

the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,-
*

pilot valves)in the CRDHS.
The pneumatic inlet scram valve and outlet scram valve must open in the-

:
hydraulic control units (HCUs) for the individual control rod drives. This is '

accomplished by venting the instrument air supply to each valve as follows:
Both scram pilot valves in each HCU must be deenergized, or-

Either backup scram pilot valve must be energized.-

A high pressure water source must be available from the scram accumulator in-

each HCU.
-

A hydraulic vent path to the scram discharge volume must be available and-

sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must res
core (specific number needed is not known). ponds and insert into the reactor.

-

'
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WNP 2

'3.6,5 Comnonent Information

A. Control rod drive umps (2)
1. Rated capacit 100% (for control rod drive function)
2. Type: centri gal

B. Condensate Storage Tank
1. Capacity: 400,000 gal

3.6.6 Sunnort Systems and Interfaces

A, Control Signals
1. Automatic -

The RPS transmits scram commands to the pilot scram valve solenold.
which controls the pneumatic scram valves

2. RemoteManual
a. A reactor scram can be initiated manually from the control room
b. The CRDHS can be operated manually from the control room to insert

and withdraw rods, or to inject water into the RCS

B. Motive Power
1. The control rod drive pumps are Class IE AC loads that can be supplied

from the emergenc7 diesel generator as described in Secticn 3.5.

3.6,7 Section 3.6 References

1. NUREG 0626," Generic Evaluation of Feedwater Transients and Small Break
Loss of-Coolant Accidents in GE designed Operating Plants and Near tenn
Operating License Applications," USNRC, January 1980.

2. Harrington, R.M., and Ott, L.J., "The Effect of Small Capacity, High-Pressure
Injection Systems on TQUV Sequences at Browns Ferry Unit Cne,"
NUREG/CR 3179, Oak Ridge National Laboratory, September 1983.
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WNP 2
3,7 STANDBY SERVICE WATER (SSW) SYSTEM

3,7,1 System Functign
The Standby Service Water System provides cooling water from the ultimate

heat sink, the standby cooling tower, to various heat loads in the plant, including the
Division 1 2, and HPCS diesel generators, RHR heat exchangers, RHR pump seal
coolers, vanous room cooler units, and the control room air conditioners. The SSWS can
also be used for containment flooding via injection through RHR Loop B.

3,7,2 System Definition

The SSW system contains three motor driven pumps which take suction from
Spray Ponds A and B. The pumps supply three headers from which the heat loads are
supplied, The two redundant systems A and B serve ECCS equipment, auxiliary plant
equipment, and reactor shutdown cooling equipment. The third supply line serves the
HPCS diesel generator and HPCS pump room cooler,

Simplified drawings of the SSW system are shown in Figures 3.7-1 and 3.7 2.
A summary of the data on selected SSW components is presented in Table 3.71,

3,7,3 System Goeration

The SSW system has the capabilit
equipment through three separate supply lines. y to provide cooling water to essentialThe A and B supply lines are capable of
providing sufficient cooling water for all of the following minimum conditions which are
essential to the safc shutdown of the reactor:

One or two RHR pumps operating-

One standby diesel generator and one RHR heat exchanger operating-

One control room, cable room, and critical switchgear room air conditioning-

chillers operating
One or two MCC rooms operating-

The RCIC room chiller or LPCS pump operating .-

| The HPCS supply line serves the HPCS diesel generator and the HPCS pump room
| Cooler.

During power operation, the SSW system is normally in standby. During the
normal shutdown cooling mode of operation, water is circulated from the spray ponds-
through the RHR heat exchangers to the cooling towers for heat removal. The cooling
water is retumed from the cooling towers by gravity to the spray ponds for reuse. All
SSW pumps are automatically started upon receipt of an ECCS actuation signal.
Redundant spray pond low level switches in each spray pond pumphouse automatically,

close the redundant isolation valves on the SSW return hne to the cooling towers and open
'

the isolation valve to the spray pond. An ECCS signal also automatically performs this
function. During the emergency shutdown mode of operation, service water is taken from
the spray ponds, routed to the equipment re
ponds where it is cooled prior to recirculation. quiring cooling, and returned to the spray'l

The SSW pumps are provided with double valved, normally closed bypass
connections for transfernng water from one spray pond to another. Should the service
water pump be unavailable for transfer purposes, an atmospheric siphon is available for
backup purposes. The two spray ponds are sized to have a combined equivalent storage
for at l east 30 days of SSW system o )eration.

An intertie with the RH1 system is provided from the B loop of the SSW
system supply header which contains two remote manually-
These valves can be opened from the main control room m, operated. isolation valves.the event that primary
containment flooding is necessary,

r 1/89
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.

3.7.4 Success Crlierin
The SSW system success criteria are described on a per train (header) basis. If

the equipment in a particular header requires cooling, the SSW pump that serves the header
must operate and there must be an intact flow path from the pump to the heat loads.

3.7.5 - Comnonent Information

A. Standby Service Water Pump @s l A,1B, and 21. Rated flow: 10,500 gpm $00 ft head (217 psid) for PIA and PIB;
1200 gpm @l23 ft. head (53 psid) for P2

2. Rated capacity: 100 %
3. Type: verticalcentrifugal

3.7.6 Sunnort Systems and Interfaces
7

A. 'Contml Signals
1. Automatic

Upon receipt of an ECCS signal, all pumps are started.
2. Remote manual

The SSW pumps can be actuated by remote manual means from the cor. trol
room.

D. Motive Power
1. The SSW pumps are Class IE AC loads that can be supplied f:om~the

standby ciesel generators as described in Section 3.5. Pr.np 1 A is
supplied from DG 1, pump 1B is supplied from DG 2, nna pump 2 is
supplied from DG 3.

I

C. Pump cooling and lubrication services are asramed to be local to the pump. -

D. Pump room cooling system configuration is not known,

i
,

1
|

|
|
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Table 3 7-1. WNP-2 Standby Service Water System Data Summary -

for Selected Components
:

!

SYSTEM COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWE81 SOURCE EMERG. {TYPE LOCATION LOAD GRP. '

SW SSW-115 MOV HHHHXRMB MCC8A 480 RPSRM2 AC/B !

SW SSW-12A MOV PMPHSA MCC7A 480 RPSRM1 AC/A '

SW SSW-128 MOV PMPHSB MCC8A 480 RPSRM2 AC/B
'

SW SSW-2A MOV PMPHSA MCC7A 480 RPSRM1 AC/A
! SW SSW-28 MOV PMPHSB MCC8A 480 RPSRM2 AC/B

SW SSW-69A MOV PMP!!SA MCC7A 480 RPSRM1 AC/A
SW SSW-698 MOV PMPHSB MCC8A 480 RPSRM2 AC/B
SW SSW-70A MOV PMPHSA MCC8A 480 RPSRM2 AC/B
SW SSW-70B MOV PMPHSB MCC7A 480 RPSRM1 AC/A; >

SW SSW-P1 A MDP PMPHSA BUSSM7- 4160 SWGRSM7RM AC/A,

SW SSW-P1B MDP PMPHSB BUSSM8 4160 SWGRSM8RM AC/B
m SW SWH-29 MOV PMPHSA MCC4A 480 HPCSDGRM AC/Ccs

SW SWH-4C MOV PMPHSA MCC4A 480 HPCSDGRM AC/C,

SW- SWH-P2 - MDP PMPHSA BUSSM4 4160 HPCSDGRM AC/C

'
,
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4. PLANT INFORMATION

4.1 SITE AND UUILDING SUMMARY f

The WNP 2 nucicar plant is located in the southeast area of the U.S. i

Department of Energy's hanford Site in Benton County, Washington, approximately eight t

miles north of North Richland. Figure 4-1 (from Ref.1) shows a general view of the site ,

and the surrounding area.
!The major structures at this facility include the reactor building, turbine

generator building, radwaste building, diesel generator building, control building, and .

cooling towers. The site general arrangement is shown in Figures 4 2 and 4-3. The
reactor building is located on the south side of the turbine building. This building contains
the primary containment housing the reactor vessel, ECCS and RCIC components and
recirculation piping, the spent fuel pool, and various motor control centers. Elevation ;

views of the WNP 2 reactor building are shown in Figure 4 4. The diesel generator ;

building is located south of the reactor building and houses the emergency diesel i

generators. The radwaste building is west of the diesel generator building and contains the ;

control room, switchgear and electrical equipment rooms, cable room, reactor protection t
system and remote shutdown rooms. Spray ponds and SSW pump houses are located |
southeast of the reactor building. The SSW cooling towers are located to the south of the i

reactor building and serve as the plant's ultimate heat sink.
|
'4.2 FACILITY LAYOUT DRAWINGS -

Figures 4 5 through 414 are simplified building plan dmwings. Some outlying !
buildings are not shown on these drawings. Major rooms, stmways, elevators, and i

doorways are shown in the simplified layout drawings, however, many interior walls have i

been omitted for clarity. ' Labels printed in uppercase correspond to the location codes listed ;

in Table 41 a :.1 used in the component data listings and system drawings in Section 3.
Some additional labels are ir,cluded for information and are printed in lowercase type.

'

A listing of components by location is presented in Table 4-2. Components :

included in Table 4 2 are those found in the system data tables in Section 3, therefore this :
table is only a partial listing of the components and equipment that are located in a particular :

room or area of the plant.

4,3 SECTION 4 REFERENCES
r

| 1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear :
| Power Plants.", ORNL-NSIC-55, ''!olume 2, Oak Ridge National Laboratory, ;

Nuclear Safety Information Center, January 1972. j
t
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: Table 41. Definition of.WNP 2 Building and
Location Codes

,

,C.qdgg Descrintions

i 1. 422RB CSTENTRY Northeast Stalt Well on the 422' elevation of the Reactor
Building where pipe f.uu tne CST enters

-

.

2. 471RB 471' elevadon of the Reactor Building _

3. 501RB 501' elevadon of the Reactor Building

4 522RB 522' elevation of the Reactor Building
,

5. 548RB 548' elevation of the Reactor Building

6. 606RBSFPIT Top Level of Spent Fuel Pit on the 606' elevation of the
Reactor Building

7. BATCHORhil Battery Charger Room No.1 on the 467' elevation of the
Radwaste But: ding

8. BATCHGRht2 Battery Charger Room No.2 on the 467' elevation of the
Radwaste Buuding

9. BATRhil Battery Room No.1 on the 467' elevation of the Radwaste
Building

10. BATRhi2 Battery Room No. 2 on the 467' elevation of the Radwaste
Building

11. CR Control Room on the 501' elevation of the Radwaste
Building

12. - CRDPhtPRhi Control Rod Drive Pump Room on the 422' elevation of the
Reactor Building

13. CSR Cable Spreading- Room on the -484' elevation of the
Radwaste Building

,

14. CST Condensate Stora
Turbine Building ge Tank' located outside adjacent to the

, -

,

15. DGlPh1Rh1 Diesel Generator 1 Distribution Panel D- SI lE Room i
~ Location Unknown) i(

16. DG2PNLRht - Diesel Generator 2 Distribution Panel D- SI 2E Room ,

(Location Unknown)

17, DG7Rhi-
Diesel Generator No.1 Room on the '441' elevation of the
ground level of the Generator Building ;

_

( 82- 1/89-
"

L

c -

_ _ . _ _ _ _. . . - _ _ _J



_ _. _. . . __

| * .,

|

.

| Table 41. Definition of WNP.2 Building and
Location Codes (Continued)

C dI5 Descrinflonsit

18. DG8RM Diesel Generator No. 2 Room on the 441' elevation of the
ground level of the Generator Building

.

| 19. HPCSDGRM liigh Pressure Core Spray Pump Diesel Generator Room on
the 441' elevation of the Diesel Generator Building

20. IIPCSRM High Pressure Core Spray Pump Room on the 42' elevation
of the Reactor Building

21. LPCSRM 1.ow Pressure Core Spray Pump Room on the 422' elevation
of the Reactor Building

22. MCC7BRM Motor Control Center 7B Room on the 522' elevation of the
Reactor Building

23. MCC7B BRM Motor Control Center 70 0 Room on the 522' elevation of
the Reactor Building

24. MCC8BRM Motor Control Center 8B Room on the 572' elevation of the
Reactor Building

25. MCC8B BRM Motor Control Center SB B Room on the 572' elevation ofl the Reactor Building

26. MCCS2-1RM Motor Control Center S21 Room on the 471' elevation of
the Reactor Building

27. MNSTMTNL Main Steam Tunnel from Reactor Containment to Turbine
Building on the 501' elevation of the Reactor Building

28, PMPHSA Standby Service Water Pumphouse 1 A at Spray Pond 1 A,
located southwest of the Reactor Building

29, PMPHSB Standby Service Water Pumphouse 1 A at Spray Pond IB.
located southwest of the Reactor Building

30. RC Reactor Containment
'

31. RCICRM Reactor core Isolation Cooling Pump Room on the 422' and
444' elevations of the Reactor Building

32. RCICV8RM RCIC Valve No.8 Room on the 501' elevation of the
Reactor Building

33. RCICV13RM RCIC Valve No.13 Room on the 548' elevation of the
Reactor Building

83 1/89

_. . -
- . . - ,



_ . . _ . .

|e !.,

I

!
'

!

Table 41. Definition of WNP 2 Building and !
Location Codes (Continued) |

|

fCadas Descrintions

34. RIIRIIXRhiA Residual 11 eat Exchanger A Room from 548' elevation to .!
606' elevation of the Reactor Building i

i
!

35, RIIRIIXRhiB Residual lient Exchanger B Room from 548' elevation to i
606' elevation of the Reactor Building !

(
36. R11RPMPRhiA Residual llent Removal Pump A Room on 422' elevation !

and 444' elevation of the Reactor Building
|
;

37. RiiRPMPRMB Residual 11 cat Removal Pump B Room on 427eltyation - !

and 444' elevation of the Reactor Building !

38. R11RPMPRMC Residual 11 eat Removal Pump C Room on 422' elevation
and 444' elevation of the Reactor Building

39. RiiRV8RM Residual licat Removal System Valve No. 8 Room on 501'
elevation of Reactor Building

40. RPSRMi Reactor Protection System Room No, I on the 467'
elevation of the Radwaste Building

41. RPSRM2 Reactor Protection System Room No. 2 on the 467'
elevation of the Radwaste Building

42. RSDPNL Remote Shutdown Panel on 467' elevation of the Radwaste
Building in Remote Shutdown Room

43. RWCUPMPRM Reactor Water Cleanup Pump Room on the 522' elevation of,

j the Reactor Building

44, SWGRSM7RM Switchgear Room No,1 on the 467' elevation 'of the
Radwaste Building .,

I

45. SWGRSMSRM - Switchgear Room No,.2 on the 467' elevation of the
Radwaste Building

46. TB Turbine Building

,

-84 1/89
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Table 4 2. Partial Listing of Components by Location
at WNP 2

|

LOCATION SYSTEM COf# ONENTID COMP
TYPE

471RB ECCS RHR-24A MOV

47iRB ECCS RHR-24B MOV

471R9 ECCS RHR-24A MOV

4 ~ t RB ECCS RHR24B MOV

622RB ECCS RHRdiB MOV

S22RD ECCS HPCS-4 MOV

621RB ECCS LPCS5 MOV

622RB ECCS RHR 42A MOV

622RB ECCS RHR-42C MOV

546RB ECCS RHR-10A MOV

546RB ECCS RHR10B MOV

546RB ECCS RHR-170 MOV

546RB ECCS RHR 17A MOV

548RB ECCS RHR 16A MOV

646RB ECCS RHR 16B MOV

546RB ECCS RHR 17A MOV

644RB ECCS RHR-17B MOV

646RB RCS RCIC44 MOV

BATCHGRMi EP BC S21 BC

BATCHGRM t EP BUSSt1 BUS

BATGWCRM t EP BC 1 BC

BAT CHGRM) EP BUSS 21 BUS

BATCHGRM2 EP BUSSt 2 BUS I

BATCHGRM2 EP BC-2 BC

BATRMI EP BTD21 BATT

BATRM1 EP BT Ot 1 BATT
.

s
BATAM2 EP BT Bt 2 BATT

CST ECCS RCIC-CST TANN

CST RCIC RCIC-CSI TANK

CST RGiG RCIC-CST IANK

I
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Table 4 2. Partial Listing of Components by Location
at WNP.2 (Continued)4

LOCATION SYSTEM COMPONENT ID COMP
TYPE

DG1PNLRM EP BUSS)1E PNL

DG2PNLRM EP BUSSt 2E PNL

DG7RM EP DG.1 DG

DG7RM EP SSW 4A MOV

DG6RM EP DG-2 DG

DG6RM EP 65W 4B MOV

HPCSDGRM EP BUS 5M4 BUS -

HPCSDGRM EP CB4 GB
,

HPCSDGRM EP DG4 C3

HPCSDGRM EP SWH 4C MOV

HPCSDGRM EP DG3PD PNL

HPCSDGRM EP DUSHPCS DUS
s

HPCSDGRM EP DT B1 HPCS BATT

HPCSDGRM EP TR441 TRAN

HPCSDGRM EP MCC4A MCC

HPCSRM ECCS HPCS 10 MOV

HPCSRM ECCS HPCS 11 MOV

HPCSRM ECCS HPCS1 MOV

HPCSRM ECCS HPCS,16 MOV-

| HPCSRM ECCS HPCS 23 MOV

HPCSRM ECCS HPCS-P1 MDP

HPCSRM ECCS HPCS 12 - MOV

LPCSRM ECCS ' CbCS 1 MOV

LPCSRM ECCS LPCS 12 MOV.

LPCSRM ECCS LPCS Pl MDP |

LPCSRM ECCS LPCS 44 - MOV

LPCSRM ECCS- LPCS 11 MOV

PMPMSA- EP SWH 29 MOV

PMPMSA EP- SSW 2A MOV

PMPHSA SW- SWH 29 MOV
1'
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Tablo 4 2. Partial Listing of Components by Location
at WNP 2 (Continued)

LOCATION SYSTLM COMPONENT ID COMP
TYPE

PMPHSA SW 6WH P2 MDP
* ~

PMPHSA SW 65W 2A MOV

PMPHSA SW SSW 70A MOV

PMPH5A bW 55W 69A MOV

Tivf9HSA 6W SSW 12A MOV
+

PMPHSA SW SSW Pt A MDP
,

PMPHSA SW SWH40 MOV
i

PMPH50 EP SSW 10 MOV |

PMPH60 6W SSW iD MOV

PMPH50 bW SbW 690 MOV

PMPHSB SW SSW 700 MOV
,

A PHSD SW SSWIiB MOV

FMPHSB SW SSW PID MDP

E' ECCS RCS 5RV SRV f
'

FC RCC RCIC43 MOV

N RCS ACS VESSEL RV i

FC RCS RCS SRV SRV

N RCS ROS-16 MOV
,

RC RCS RHR9 MOV

M RCS RCIC43 MOV

t FC RCS RCS1 MOV
t '

( RC RCS - R;S-SRV SRT~ >

FCCRM RCC R00 31 MOV

NiCRM NC RCiG 10 UOV

FCCRM NC RCIC-P1 TOP i

NICRM NC RCIC45 MOV

8CICRM FCC RC4048 MOV . I.

''
RCICV13RM FCC RCIC 13 MOV

IIGUvbRM FKd ' ACiV MOV

RCICPSRM fCC '4C$4 MOV
,

'
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Table 4 2. Partial Listing of Components by Location
at WNP 2 (Continued)

,
'

;

LOCATION SYST E M COMPONENT ID COMP
TYPE j

RHRHARMA ECCS RHR-HA1 A FM

RHRHARMA ECCS RHR4A MOV

RHRHARMA ECCS RHR 47A MOV !

!
RHRHARMA ECCS RHR-4BA MOV

}

RHRHARMA ECCS RHR-46A MOV

RHRHARMA ECCS RHR48A MOV

RHRHARMA SW RHR-HK1 A H( r

RHRHARMB ECCS RHR HX1D tM
>

RHRHARMB ECCS RHR 3D MOV

RHRHARMO ECCS RHR 470 MOV

RHRHARVD ECCS RHR 460 MOV '

RHRHARMD ECCS RHR 46D MOV

RHRHARMB ECCS RHR-66D MOV '

RHRHARMB SW RHR-HX1D HX

RHRHARMB SW SSW.116 MOV

RHRPMPRMA ECCS RHR4A MOV j
RHRPMPRMA ECCS RHR P2A MOP

RHRPMPRMA ECCS SSW 24A MOV

THRPMPRMA ECCS RHR-6A MOV

RHRFMPRMB ECCS RHRAD MOV

PHRPMPRMB EC a RHR P2D MDP
>

RHRPMPRMS ECCS SSW 240 MOV

RHRPMPRMS ECCS RHR4h MOV

RHRPMPRMC ECCS RHR4C MOV

RHRPMP'AMC ECCS RHR-21 MOV
.

W idPRMC ECCS RHR-P2C MOP

RHRPMPRMC ECCS SCW 24 MOV ;

RHRv8RM RCS RHR8 MOV !

SWGRSM7RM EP BUSSM7 BUS ~ -

SWGRSM7AM EP CB7 CB

| 88 1/89
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Table 4 2, Partial Listing of Components by Location
at WNP 2 (Continued)

LOCAT60N 6YSTEM COMPONENT 10 COMP
TYPE

LWGFGM7hM EP TR71 TFAN

SWGkSM74M EP TR 73 TRAN

bWGRbM74M EP CD71 CD

SWG45M/hM EP bus 73 DVS

TWGRLM7hM EP bus 71 DVS

SWGRSWRM EP BUSSM8 BUS

SWGR54RM EP CD4 CD

SWGF64RM EP BUSSI bVS

SWGR5M64M EP T R 61 TRAN

SWGR5WhV EP 0U563 DUS

SWGR5M64M EP TR 63 TFAN

LWGR5WRM EP CD61 GB
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APFENDIX A
DEFINITION OF SYMBOL S USED IN T 'E SYSTEM AND

LAYOI. 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 t':e important interfaces with other fluid systems. As a general rule -
small fluid lines that are not essential to_ the basic operation er the s
these drawings. Lines of this type include instrumentation lines,ystem are not shown invent 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 drawin and acomparable drawing showing component locations. gj a simplified system drawing,in theThe drawing conventions used
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 now 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 vertical lines.-

Component symbols used in the Guld system drawings are defined in Figure-

A 1.
Most valve and pump symbols are designed to allow the-reader to-

distinguish among similar components based on their support system
req uirements (l.c., electric power for a motor or solenold, steam to drive a
tur bine, pneumatic or hydraulic source for valve operation, etc.) -
Valve symbols allow the reader to distinguish among valves that allow flow-

E

l in either direction, check (non return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the -
spectfic ty
of valve). pe of valve (i.e., as a globe, gate, butterfly, or other specific type
Pump symbols distinguish between centrifugal and positive displacement--

pumps and between types of pump drives (i.e., motor, turbine, or engine). -

1 ocations are identified in terms of plant location codes defined in Section 4 of| -

this Sourcebook,
j Location is indicated by shaded " zones" that are not intended to represent-

-

the actual room geometry.
' Locations of discrete components represent the actual physicallocation of-

the component.

-- Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. inc!ud*;g 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 flov, path in the system is highlighted (i.e., bold white line)in

the location version of the fluid system drawings.
-

91 1/89-
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| Al.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 portions

i of the Class IE system. There often are two versions of each electrical system drawingt a '

simplified system drawing, and a comparable drawing showing component locations. She
;

| drawing conventions used in the electrical system drawings are the following:

i Flow generally is top to bottom-
1

In the AC power drawings, the interface with the switchyard and/or offsite-

grid is shown at the top of the drawing.
.n 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.-

;

i Component symbols used in the electrical system drawings are defined in-

Figure A 2.

1.ocations are identified in terms of plant location codes defined in Section 4 ef-

this Sourcebook.
Locations are indicated by shaded " zones" that are not intended to represent-

3
the actual room geometry.
Locations of discrete components represent the actual physical location of-

tlee component.
Tbc electrical connections (i.e., cable runs) between discrete components.

.

-

a i shown on the electrical system drawings, DO NOT represent the actual '

; cable routing in the plant.
Component locations that are not known are indicated by placing the-

discrete components in an unshaded (white) zone.

A 2., 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 !

a

features of the site. The general view of the reactor site is obtained from ORNL NSIC 55
(Ref.1). The site drawin,;s are approximately to scale, but should not be used to estimate
distances on the site. Asoullt scale drawings should be consulted for this putpose,

Labels printed in bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some|-

additional labels are included for information and are pnnted in lowercase type.

A 2,2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain com)onents and systems that are described in Section 3 of this Sourcebook.

Generally, diesel building, and the intake structure or pumphouse. Layout drawings .
the fo lowing buildings are included: reactor building, auxiliary building, fuel

building,
generally are not developed for other buildings.

u
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

92. 1/89_ -|
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drawings, are approximately to scale, shot'!d not be used to estimate room size or
distances. As built scale drawings for should be consulted his purpose. I

Labels printed in uppercase bolded also correspond to the location codes
defined in Section 4 and used in the component data listings and system drawings in
Section 3. Some additionallabels are included for information and are printed in lowercase
type.

A 3. APPENDIX A REFERENCES
|

1. Heddleson, F.A., "Desi;n Data and Safety Features of Commercial Nuclear
Power Plants." ORN. 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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Figure A 1. Key To Symbols in Fluid System Drawings'
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Figure A 1. Key To Symbols _in Fluid System Drawings- l
(Continued) i
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Figure A 2. Key To Symbols in Electrical System Drawings '
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Figure A 3. Key To Symbols in Facility Layout Drawings
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APPENDIX b
DEFINITION OF TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Source'mok are
defined as follows:

SYSTEM (also LOAD SYSTEM) All components associated with a particular system
description in the Sourcebook have the same system code in the data base. System codes
used in this Sourcebook cre the following:

.Cade Definition

RCS Reactor Coolant System
RCiC Reactor Core Isolation Cooling System '

ECCS Emergency Core Cooling Systems (including HPCS, LPCS, .
LPCI and ADS)

EP Electric Power System
SSW Standby Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the correspond ng system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component ids, thssystem preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS The component
number is a contraction of the component number appearing in the plant piping and,

instrumentation drawings (P& ids) and electrical one line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOUI'CE LOCATION) -
Refer to the location codes defined in Secuon 4. .I

COMPONENT TYPE (COMP TYPE)- Refer to Table B 1 for a list of component type
codes. 8

i

POWER SOURCE - The component ID of the power source is listed in trils field (see
COMPONENT ID, above). In this data base, a " power source" for a particuhr component
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution ~ system. A single component 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,
mverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP)- AC and DC load groups
(or electrical divisions) are defined as appropriate to the alant. Generally, AC. load groups J

are identifled 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
identified as AC/AB. DCload group follows similar naming conventions. groups would be

, .
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TABLE B 1. COMPONENT TYPE CODES

COMPONENT COMP TYPE

VALVES:
Motor operated valve MOV
Pneumatic (air operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non return valve NCVi Hydraulic non return valve HCV
Safety valve SV
Dual functim safety / relief valve SRV
Power-operated rehef valve PORY
(pneumatic or solenoid 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 gene '.or(U tube or once through) SG
Heat exchanger (water-to-water HX, HX
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 AC!J or FCU
including a fan)
Condensing (air conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT

i
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TABLE B1. COMPONENT TYPE CODES (Continued)

COMPONENT COMP TYPE

ELECT RIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECI'
Inverter INV
Uninterniptible power supply (a unit that rnay UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CB-
Switch . SW

'

- Automatic transfer switch ATS
Manual transfer switch MTS

i

i

a

*
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