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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 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.

NOTICE

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additional information 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. Peter Lobner
Manager, Systems Engineering Division
Science f(rlicaziom International Corporation
210 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 shcald be included if possible.

WNP-2
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WNP-2
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 sclected 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
features of this plant or .ite is presented in Section 5. Symbols used in the system and
layout du;-ings 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:
Docke* namber &LB’S"‘I i Baas
Operator ashington Public Power Supply System
Location Washington State, 12 miles north of Richland
Cominercial operation date December 1984
Reactor type BWR/S
NSSS vendor General Electric
Power MWYMWe) 3323/1145
Architect-engineer Burns and Roe
Containment type Steel and reinforced concrete cylinder

(Mark 11)
2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The WNP-2 plant contains a General Electric BWR/S nuclear steam supply
system with a Mark I containment incorporating the ell/pressure suppression concept.

The plant also has a secondary containment structure of reinforced concrete. Other BWR/S
plants in the United States are as follows:

= Ning Mile Point 2
«  LaSalle

WNP-2 uses a high pressure core spray System, a reactor core isolation cooling
system, a low pressure core spray system, and a multi-mode RHR system. The reactor
core isolation enoling and RHR systems include the capability for steam condensing.

WNP-2 differs from other earlier BWR vintages in that it has a singfc 100%

capacity LPCS pump. BWR/4 and earlier plants typically have two 100% capacity LPCS
trains,

1 1/89



WNP-2

) SYSTEM INFORMATION

This section contains descriptions of selected systems at WNP-2 in terms of
general function, operation, system success criteria, ma?or componen's, and support
system requirements. A sumraary of major systems at P-2 is preseniwd in Table 3-1.
In the "Report Section" col'.mn of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for all systems the 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”
column, a cross-reference is provided to the section of the Final Safety Anal?mis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Seci:on §.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among coolin! water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in th, repont
sections identifi: ! in Table 3-1.

1/89
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Table 3-1. Summary of WNP-2 Systems Covered in this Report

Generic

System Name

Rudor Heai Removal Systems
Reactor Coolant System (RCS}

- Reactor Core Isolation Cooling
(RCIC) Systems
- Emergency Core Cooling Systems
(ECCS)
- Higb—hcss-e Injection
& Rearculation

- Low-pressure Injection
& Recirculation

- Automatic
System (ADS)
- Decay Heat Removal (DHR)
System (Residual Heat Removal
(RHF) System)

- Man Steam and Power Conversion

- Other Heat Removal Systems

Plant-Specific
System Name

Same

High-Pressure Core Spray
(HPTS) System
Low-Pressure Core Spray
{LPCS) System,
Low-Pressure Coolant
Injection (LPCI) Mode (an
operating mode of the RHR

Resadual Heat Removal
(RHR) System (a multi- mode
system)

Main Steam Supply Syste™.
Condeasacaui&cdwm

L'mﬁa’ngWaaSyslcm
Steamn-condensing PHR/R( 1C
operation

Report
Section

31

33
33
33

33

33

R

63124, 63222

547

103
1047

1045

56253,
547.1.15
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Table 3-1. Summary of WNP-2 Systems Covered in this Report (Continued)

Generic Plant-Specific
System Name System Name
lteador Coolant Inventory Control Systems

Reactor Water Cleanup (RWCU) Hami

System

ECCS See above

- Contiol Rod Drive Hydraulic Svstem (CRLn1S} Sarae
CW Systems

Primary Contamnment Containment
Secondary Containment Same
- Standby Cas Treatment System (SGTS) Same
- Containment Heat Removal Systems [
- Suppression Pool Coling System Same (an operating mode of the
RHR system)
- Comtainment Spray System Same (an operating mode of the
RHR system)
- Containment Fan Cooler System Primary Containment Cooling
System
- Contanment Normal Ventilation Systems shmy' Containment Cooling
Reactor Building Ventilation
System
Combustible Gas Control Systems Amosphere Mixing System,
Hydrogen Recombner System,
Hvdrogen Concentranon
Monmtonng System,

Rerort
Section

X

36

-

33
i3

~

o M

FSAR Section
Reference

548

461124

621
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Table 3-i. Summary of WNP-2 Systems Covered in this Report (Continued)

Generic

System Name

Reactor and Reactivity Control Systems
- Reactor Core

- Control Rod System
- Chemscal Porson System

lnslrum & Control (1&C) Systems
Reactor Protection System (RPS)

System (ESFAS)

- Remote Sh *4own System
- Other I&C Systers

Support Systenp
- Class 1E Electnc Power System

Nor-Class 1E Electric Power System
Diesel Generator Auxiliary Systems

- Component Cooling Wi er (CCW)
System

- Service Water System (SWS)

Plant-Speciiic
System Name

Same

Control Rod Drive System
Standby Liguid Control Sysiem

(SLCS)

Reactor Tnp System

Ergineered Safety Feamre Svstems

Vanous other systems

Reactor Building Closed
Cooling Water (RBCCW) System

Plant Service Water System,
Standby Service Water System

Report
Section

X

35
35
35

FSAR Section
Reference

4
16
54.17,935

1.2
73

7414
74w 77
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Table 3-1. Summary of WNP-2 Systems Covered in this Report (Continued)

Generic Plant-Specific Report FSAR Section
System Name System Name Section  Reference
S.ppoﬂ Systems (continucd)
Residual Heat Removal Service Water None
(RHRSW) System
Other Cooling Water Systems None noted - -
- Fare Protection Systems Sane X 951
- Room Heating, Ventilanng, and Air- Same X 94
Conditioning (HVAC) Systems
- Emergency Ventilation Systems Reactor Busding Emergency X 949
Cooling and Cnincal Flectnical
Equipment Area Cooling Systems
- instrument and Service Air Systems Compressed Air Systems X 931
- Refueling and Fuel Storage Systems Fuel Storage and Handling Systems X 9.1
- Kadioactive Waste Systems Radioactive Waste Management X "
Sysiems

- Radiation Protection Systems Same X 12
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WNP-2

3l REACTOR COOLANT SYSTEM (RCS)

3.1 ﬁn&&ﬂm
e  lso called the Nuclzar Steamn Supply System (NSSS), is responsible

for directing the steam produced in the reactor to the turbine where it i” used to rotate a
generator and produce eiectricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary
coolant,

3.1.2 W
e includes: (a) the reactor vessel, (b) two recirculation loops, (¢)

recirculation pumps, (d) 18 safety/relief valves, and (¢) connected piping out to a suitable
isolation valve boundary. Simplified diagrams of the RCS and important system interfaces
are shown in Figures 3.1-1 and 3.1-2. A summary of data on selected RC components is
presented in Table 3.1-1.

3.1.3 gmun..ﬂ.mmnn
uring power operation, circulation in the RCS is maintained by one

recirculation pump in each of the two recirculation loops and the associated jet pumgs
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 piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixed
with the feedwater and is recycled again.

Some of the liquid in the downcomer region of the reactor vessel is drawn off
by the recirculation pumps. The discharge of these pumps is returned to the ‘nlet nozales of
the jet pumps at high velocity. As the liquid enters the jet pumps the slow moving liquid in
the upper region of the downcomer is induced to flow through the jet pumps, producing
reactor coolant circulation,

The steam that is produced by the reactor is piped to the turbine via the . wur
main steam lines. There are two main steam isolation valves (MSIVs) in each main Steain
line. Condensate from the turbine 15 returned to the RCS as feedwater.

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is dumped 1o 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,

main steam line isolation valves automatically isolate the reactor coolant

ressure boundary in the event a pipe break occurs downstream from the isolation valves.

ain steam line flow restrictions limit the loss of coolant resulting from a main steam line
break outside the primary cuntainment.

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 suppression chamber. Post-accident makeup to the RCS is

rovided by the Reactor Core Isolation Cooling (RCIC) system (see Section 3.2) or by the

mergency Core Cooling System (ECCS, see Section 3.3). Heat is transferred from the
containment to the ultimate heat sink by the Residual Heat Removal (RHR) systemn
operating in the suppression pool cooling mode. Actuation systems provide for automatic
closure of the MSIVs and isolation of other lines connected to the RCS.

8 1/89
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314 ;Menmmm
¢ success criteria can be described in terms of LOCA and transient

mitigation, s follows:

3.1.8

3.1.6

An unmitigatible LOCA is not initiated.
If @ 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 msintuined, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systeras are successful,

Component Information

RCS

1. Total volume: 21,670 fi3

2. Water volume: 14,510 i3 (including recirculation loops).

3. Steam volume: 7,160 fi3

4. Stean flow: 14,98 x 106 Ib/hr,

5. Normal operating pressure: 1056 psig @ core inlet, 1031 psig @ core outlet

. Safety/Relief Valves (18)

. Set pressure: 1177101217&)3'13
2. Relief capacity: 863,900 to 906,200 Ib/hr (each)

. Recirculation Puinps (2)

1. Rated flow: 47,200 gpm @ B80S ft. head (349 psid)
2. Type: Centriiugal

Jet Pumps (20)
1. Totl flow: 108.5x 106 Ib/hr @ 88.2 f1. head (38 psid)

Support Systems and Ioterfaces

. Motive Power

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

. MSIV Operating Power

The instrument air system suxpom normal operation of the MSIVs. Valve
operation is controlled by an AC and DC solenoid »ilot valve. Both solenoid
valves must be deeneﬁ\zed to cause MSIV closure. This design prevents
spurious closure of an MSIV if a single solenoid valve should fail. MSIVs are
designed to fail 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.

. Recirculation Pump Cooling

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

9 1/89
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Table 3.1-1. WNP-2 Reactor Coolant Sy<iem Data Summary
Component

for Selected 3

SYSTEM COMPONENT D COomMpP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.

. TYPE LOCATION LOAD GRP
RCS RCIC 63 MOV RC MCCEB A 480 MCCBRRM ACB
RCS RCIC-64 MOV 548R8 MCCS2-1A 480 t LCS2-1RM DCC
RCS RCIC 8 MOV RCICVBRM MCCS1-1D 480 RPSHRMY DC/A
RCS RCS1 MOV HC MCCBE A 480 MCCBBRM aca
RCS RCS-16 MOV RC MCCSB A 480 MCCEBRM AC'B
RCS RCS-SRV SRV RC
RCS AHR 8 MOV RHRVERM MCCS2 1A PET) MCCS2- 1AM DoC
RCS RHRQ MOV AC MCCS8 A 280 MCCEBRM ACB




WNP-2
3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

32 %nm.ﬂmm
¢ reactor core isolation cooling system provides adequate core cooling in tre
event that reactor isolation is accompanied by loss of feedwater flow. This system

rovides makeup at reactor operating pres’ ure and does not require RCS depressurization,
q’he RCIC system is not considered to Y ¢ art of the Emergency Core Cooh_r;% System
(ECCS, see Section 3.3) and does not huve a LOCA m’;i&mng function. The RCIC
system is designed to operate in conjunction with the RHR system to provide a high
pressure decay f:eat removal capability.

3.2.2 ﬁam.mnnum
¢ 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 KCIC pump
suction, for return to the RCS.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 2.2-2. A summary of data on . ‘lected RCIC system components is
presented in Table 3.2-1,

3.2.3 guum.ﬂmmm
uring 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 warer level signal, the
turbine-pump steam supply valves are opened and makeup water is supplied to the RPV,
The primary water suppg' for the RCIC is the condensate storage water tank (CST). The
suppression pool is used as a backup water supp?' with automatic switchover effected
upon a low level in the CST. Reactor core heat 1s dumped to the su pression pool via the
safety/relief valves which cycle as needed to limit RC pressure. The RCIC turbine also
exhausts to the suppression pool,

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 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 1o the RHR system rather than to the
suppression pool, The RCIC turbine still exhausts to the suppression pool.

¢ 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.

324 gmzm.scgmx_{.mau
or 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



3.2.8

3.2.6

WNDP-2

Component Information

A. Stearn turbine-driven RCIC

1,
2.
- 8

.zmgb
Rated Flow: 625 gpm é 2890 ft. head (1253 psid)
Rated Capacity: 1
Type: centrifugal

B. Condensate Storage Tank

Capacity: ,000 gal (135,000 gal reserved for RCIC and HPCS)

Support System and Interfaces

A. Control Signals

1.

2.

Automatic

8. The RCIC pump is automatically actuated on a reactor vessel low
water level signal.

b. Steam supply to the RCIC turbine is automatically isolated upon low
reactor pressure, high pressure drop along steam supply line, high
area temperature, or high pressure between turbine exhaust rupture
diaphragms. It may then be necessary to restart the pump manually,

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

3
2.

The RCIC turbine driven pump is supplied with steam from main steam
loop B, upstream of the main steam 1solation valves.

The RCIC motor-operated valves are either Class 1E 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 aione for an unspecified
period of time.

C. Other

1,
2.

{.u::lriication and cooling for the turbine-driven pump are supplied
ocallv,

A ~oom ventilation system cooled by the standby service water system
(se Section 3.7) provides RCIC room cooling.

14 1/89
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Table 3.2-1. WKP-2 Reactor Core Isolation Cooling System Data Summary
‘or Selected Components
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3.3 EMERGENCY CORE COOLING SYSTI M (ECCS)
a.3.3 9\\“'[“ l”n“isl“

The ECCS 15 an 1ategrated set of subsvstems that perform emergency coolant
: | ! ¥

1AL
cClion and recircuiation furctons to maintain reactor core coolant inventory and adeouate 3
de neat removal following a LOCA. The ECCS also performs suppression pool cooling
\d containme=t spray functions and has a capability for mitigating transients

3.32 __).ILIU-L_LIMLULD

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

' 4 by g

ressure Core Spray (HPCS) System
Automatic Depressurization System (ADS)
Low Pressure Core Spray System (LPCS)

l“‘,\ '),'Y\\L (‘u“ \"l 11eCt ,H‘([ ‘L l:\\\ “m

'he HPCS system is provided to supply make Up water to the reactor pressure
vesse: (RPV) in the event of a small break LOC A which does no. result in a rapid
depressurization of the reactor vessel. The HPCS svstem con

¢ nsists of a motor-dr.ven
pump, system piping, vaives and controls. A dedicated diesel generator suppues elactric
ower to HPCS components
'he Automatic Depressurization System (ADS) provides a tn!“.uh- rRPV
depressurization for small breaks so that the low pressur systems (LP( 1 and LPCE) can ‘
prov.de makeup to the RCS. The ADS utilizes 7 of .he 18 s rety .'r.‘:-‘ valves that ‘
QISChArge tne high presaure stearm. to the suppression pool
The LPCS system supplies make up water to the reactor ve at low puessure
L€ Sysiem consists of a motor-driven pump to supply water from the suppression pool
a Spray sparger in the reactor vessel above the core
The low pressure coolant inject'~, -+ tem is ¢n operating mode of the RHR
Systeti, and provides make-up water to ti  re. .(or vessel at low pressure, The LPCI
system consists of :’.. loops, designated RHRA, RHKB, and RHRC. Each loor e
consists of a mot iver ump which supplies water from the suppression pool into the |
reactor vessel. The RHR system can be manu. .+ realigned as needed to perform
SUpPression pool cooling or containment spray as part of e basic emergency core coaiing
tunction. Also, containn ‘ '

ainment Looding . an be accomplisked v ith Standby Service Water

IPCS system are < iown in Figures 3.3-1 and
1gures 3.3-3 and 3.3-4. The RHR system loops
|

0. Interfaces between these systems and

;
A A

\ il .

are shown 1n Figures 3.3-5 through 3

’
<
> =
¢ ™
»

IC
Yl . , 1" o ¥ 2 1Y ? \ o ) - N 5

RCS are shown in aection 3.1. A summary of data on selected ECCS components 1s
presented in Tabic 3.3-1

presented | aldid 4.,

. 2xstem Qpcration
ECCS systems normally

INDEerateg tn I\'«y)u\. $ c'yn re
VG TARS \ i ‘

* 1n standby. The wanner in which the ECCS
tn actor core 18 o tunction of the rate 108t
frora tie RCS. The HPCS system is normally ;\111"‘1\1 to take a suction on the Condensate
Storsge {ank (CST). The HPCS System is automa

r PO ' | oy andgd will . N r1m \ 1 h
RPV water level, and will SEIve as the primary source of rtk.mc\.;‘ If RCS pressure remains
)

high. Reactor core heat is dumped to the suppression pool via the safety/relief va

.
ure. A dedicated diesel generator s Ipplies electric

at which coolant is being lost

atically started in response to decre Sing

VES

3 h ocvele a vaardad ta i ('S nep
which cyele as needed to limit RCS pres
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If the break is of such a sis. *hat the coolant lost exceeds the HPCS system
capacity, then the LPCS and LPCl “$ can provide hxg‘hcr capacity makeup to the
reactor vessel. The ADS will aut-my ' .':‘.f ce RCS pr
and RPV water level is not maintainad by the Hi CS \\\m' Rapid dep'r\\;;ru.n.
permits flow from the LPCS or LPCI systems to enter the vessel. Water can be taken from
the \,‘: ;‘rr_ ssion poel by each of Laese system for injection into the core. The t‘v..'v; LPCI
rough three separate reactor vessel penetrations

ire if

re if a break has occurres

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

criieria are not ¢!* «ly defined in the WNP-2 FSAR

but can be inferred from pump
capacities that are ned based on ¢ “tain design basis accidents that are considered in the
licensing process tused on licensing considerations, The ECI system success ori: eria for a
arge LOCA are the following
he low pressure core spray pump with a suction on the suppression poo!, or
] f |

of the 3 low pressure coolant injection pumps with a suction on the
suppression pool

“1e ECI svstem success criteria for a small LOCA are the following
“he high-pressure core spray (H*CS) pump with a suction on the suppression
pool or the condensate storage tank. or
Th' ~utomatic depressurization system (ALS) ar d 1 of 3 LPCI pumps with a
n on [";‘ \..:‘;‘IL‘\\A‘\.". ;mvi. Or
T'he auton lepressurization syster and the low pressure cote spray pump
WILh @ suction on the suppression pool

Th= success criterion for the ADS is the use of any 1 of 2 4'\1)\\ trairs, It1s ~.ossible that th

-
coolant inventory control function for some small LOCAs can be satisfied by low CaApa 1y
nign-pressure injection systems such as the control rod \".\a r \.1'@ e system (see Section
A€ I'he ECR success ;rn:w‘..a for LOCASs are related ¢ the EC1 success cnteria above

: All Injection systems essent

ntially are operatir ng 1 arecirculation mode when drawin
|

troym v& N Dore Tl
O RE suppression pool

£ waler

rortransients, C SUCCess cntena tor reactor ool ant inventory Conwrol 1nvolve

Ciher the reactor core 1solatior cooling (RCIC) system (not part of the ECCS,
3 > )

§€€ dection 3.2), or

DINa l GOCA DN dgauang system

- th s o ] 1N T N -~ 1 .
For the suppression pool coolit g tunction to be successf
L 4 -

\ d vy th " . A1y =
or B must be ai.27»d for contai xment heat r

either RHR train A

,,.,'.\~. oA s} .
C tmoval and the assoc) ated standby service water
vy " 3 \ ey vy ] > — $ Y \ vy them D A N e —
train must be operatia, to complete the heat transier path trom the RHR heat exchangers to

4 ¢ !
tha Itfimate hant r
€ r 1ICdl SINK




Lompongrt Information

Motor "1\u HPCS pump P1
] i\.m-‘. tlow: 1650 gpm @ 1110 psid, 6250 gpm @ 200 psid (vessel
pump suction)

}\ ~."._;. capacity: 100%

. A
Iy pe \(‘.’!(Y\?\.“L.L

Motor-driven LPCS pump P|
Rated flow: 6250 gpm @ 122 psid (vessel to drywell
Rated capacity: 100
Type: centrifugal
M tor-driven LPCI pumps P1A, P1B, P1C
}“v..‘-\l\: ’wn\,“\l 7

Type: centr

029 gpm each @ 20 psid (vessel to drywe

1
|
-

RHR Heat Exchar
. Heat trar
2. Ra 1ned capa

3 1 YpeE: snell and t

Design t

wempe

1 Y res r e
Maxi ' oberg

wi Uil

re Sunnrece
uppre

et

Minimum water volume

dili

support Systems and Interfaces

Contro) sig

. A .lomatic
The HPCS pump, LPCS p ump, and the LPCI pumps are started. and ;111
associated valves are aligned, upon recei ptof low water level in the
reactor vessel or high pressure in the drywell
The HPCS pump is automatical.y tripped on a reactor vessel hi igh w
level signal. It may then be necessary (e restart the pump manually
he ADS System 1§ actuated upon coincident signals of the reactor
vessel low water level, drywell } g!. rrcs\ur and discharge pressure
indication on any LPCI or LPCS pump, but with a 2-minute delay. The
control switches (one for each tr' system solenoid) are '~cnted in the
)l root.s for each safety 'rc‘l::‘f valve associated with DS. Each
controls one of the two solenoia pilot valves
HPCS pump suction is automatically switcheu to the
high suppression pool or low CST water level
'L dON automatically causes o'l YR componen's to perform
wction under the LPCI mode
E\:m e Manual
ECCS pumps and valves and the ADS « in be actuated by remote manual

means irom the main Ccontroi room

ha
xxvr

tivy
alCl

ntre

CONUT

wirnk
SWIICH

suppre ssion pool




B. Motive Power

1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
12ads that can be supplied from the emergency diesel generator, as described
in Scetion 3.5,

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

RHR Loops B and C are su;;glied rom 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 sup&i:d locall{m
2. RHR Loop A and LPCS pumps are cooled by SSW Loop A. R Loops
B and C are cooled by SSW Loop B (see Section 3.7).
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Figure 3.3-1. WNP-2 High Pressure Core Spray System
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Figure 3.3-2. WNP-2 High Pressure Cure Spray System Showing Component Locations




NOISSIHddNS

weishg Aeids 2100 ainssaiy M0 Z-dNM E-C°C 2inbig

13SS3IA SO

1/89



LPCSRM

LO

MINBRUM FLOW i

i,
24
Ed

LPCS-12

&0

RCS-VESSEL

%{o

LPCS- 1

5’\}_—_’ O AHE
9

SUPPRESSION
POOL

Figure 3.3-4. WNP-2 l.ow Pressure Core Spray System Showing Component Locations



68/1

:

i e R o

LtACy ; 3
AR a2a

oELe "a
DRYWELL SPRAY
o i
> :
pov A
acs
VESSEL

>

TORENC TR
RECIHC LOOP &

RO
L e —
LOOP A
POR S A
—
o rrrulrrn
= &
BB 20 a. §SURESSION
POV IO
a TOREH 4
oo B ?
T il | SUPPRESSION
N 4 PO
482
TO MR
LOOP C

Figure 3.3-5. WNP-2 Residua! Heat Removal System Loop A




SEEEEEER

R
X
~

1
;
»

It N — HE '
’ IR ‘; <1 : ,: 8 3 NEHOOWN
¢ Lo | | ol
: | O | O i v '
2 g g L ! [T A 1 1 - it . s
. — D A} k3 STl
{ A ’ = . g l
. ¥ : ¥
i ) ]

2 - | ’
| | ¥ i we .
’ | \l a v’ Y 2 R
| $ LE 2
| ] :
| i |
] ' |
| gpose
b
',‘ S ~
‘ | l-‘ " ~
| | ! ' ye x I '
| ' l da EEEEEESEEAN D
.v.! |
,
i I ’
s Py e : ‘
] : |
: o A . ~
-




68/1

RO 1y
».Q_&_.m e
LOOF &

?

— i 3
23 - - o
L3

DRYWE L

> TO SUPPRESSION T
PO

S orone i
LOOF C
[ 3

RO 8 R TR 1
v -
©
208

" o 3 !

——

s

m1‘|l‘m

Figure 33-7. WNP-2 Residual Heat Removal Injection System Loop B




6R/ 1

l R L Y '

== =

i TD SUPPRESUON
PO

o~

.
7w

sZ+

P,
288

I HHANIAS l l I un--()-:—'
[
|

= !
&\ Lmaﬁ'"'
f ' 4 " Mo
i b _rn::@y ' |
_:4;’; ] ey e E
b
hoatp - =
§ C‘T - FROMSSW sSwas  SSw "L _: m-&xn
|

SUPORESSION
PO

{ [—————

Figure 3.3-8. WNP-2 Residual Heat Remcval injection System Loop B Showing Component Locations



0t

6R/1

~—-————a—o 1O RHRLOOP A
R 6A

&-———0 TO RHILOOP 8

8 68

. is:

» = T FEACTOR
4 D4 ( - RECIRCULATION
31C o8 LOWA
RHR-P2C
- MR 21
FROM
CSY
(SEE 1 109 108
FIGURE o 114
3131}
> to
it F L OwW PO
R 4T

rigure 3.3-9. WNP-2 Residual Heat Removal System Loop C



68/1

A7T1RE 501 Re JAHRVER

9
Q’,m_
. RCS TO REACTOP
= oncs o D I DXI? vesser ~ B CIRCULATION
,’ — LOOP A

RHAPMPRAMC

AHAPMP MA

111C

Figure 3.3-10. WNP-2 Residual Heat Removal System Loop C Showing Component Locations



68/1

Tabk ".3-1. WNP-2 Emergency Core Cooling Sysi?m D:ta Summary

for Selected Components

SYSTEM COMPONENT D COMP. LOCATION POWER SOURCE |VOLIAGE| POWER SOURCE EMERG.
TYPE __LOCATION LOAD GRP.
ECCS HPCS-12 MOV HPCSHM MCC4A 480 HPCSDGRM AC/C
ECCS LPCS1- MOV LPCSRM MCC/B A 480 MCC7BRM AC/A
ECCS LPC5-12 MOV LPCSHM MCC7BA 480 MCC7BRM AC/A
£ECCS LPCS 44 MOV LPCSIM MCC78 480 MCC/BRM AC/A
ECCS LPCS 5 MOV 50208 MCC/BA 280 MCC78RM AC/A
ECCS LPC P MDP LPCSRM BUSSM7 4160 SWGRSM7RM AC/A
ECCS RLVSWV SRV RC
ECCS RHA 16" MOV 548RB MC 7B 8 480 MCC78-BRM AC/A
FCCS RHR 16A MOV 548RB MCC/B B 480 MCC 78 BRM AC/A
ECCS AHR 168 MOV 548RB MCCEB A 480 MCCBBRM AC/B
£CCS RHRA 168 MOV 548R8 MCC8B A 480 MCCSBRM AC/B
ECCS AHR-17A MOV 548RB MCC7B B 480 TMCCB BRM AC/A
FCCS R TA MOV 548RB MCC/B B 480 MCC 78 BRM AC/A
ECCS RHR1/8 MOV 548RB MCC8B A 280 MCCSBRM AC/B
ECC. RHA-178 MOV 548RB MCC8B-A 480 MCCBBRM AC/B
: €CCS THR-21 MOV RHRAPMPRAMC | MCCBB A 480 MCCEBRM AC/E
tECCS RHA 24A MOV 471R3 MCC78 A 480 MCC7BRM AC/A
[ECCS RHF 24A MOV 471RB MCCTBA 480 MCC 7BAM ACA
[ECCS RHI{ 248 MOV 471RB MCCBB A 480 MCCBBRM ACH
ECCS RHRA 248 MOV 471A8 MCCS8 A 480 MCCBBRM AC/B
=CCS RHA-3A MOV RHRHXRMA MCC/B B 480 MCC78-BRM AC/A
ECCS RHR-28 MOV RHIHXPMB MCCEB B 480 MCC8B BRM AC/S
ECCS RHRA-42A MOV 522R8 MCCTB A 480 MCC7BRM AC/A
ECCS AHA 428 MOV 502RB MCCBB A 480 MCCBBRM AC/B
ECCS RHR-42C MOV 50208 MCCEB A 280 MCCBBRAM ACH
ECCS RHR-47A MOV RHRHXRMA MCC78 B 480 MCC7B-BRM AC/A
£CCS RHA4/8 MOV AHRHX VB MCC8E B y o0 MCCBB BRM AC/B
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Tabie 3.3-1. WNP-2 Emergency Core Cooling System Data Summary
for Selected Components (Continued)

SYSTEM CTZMPONENT 1D COMP. LOC " ™!ION PC'A4ER SOURCE |VOLTAGE| POWEF SOURCE EMERG.
TYPE LOCATION LOAD GRP.

ECCS RHA-48A MOV RHAHXRMA MCC78 B 480 MCC/B 3AM AC/A

ECCS RHRA-48A MOV RHIRH X RMA MCC78 B 480 MCC78 BRM AC/A

ECCS RHA 288 MOV RHRHXRMB MCC8E B 480 MCCEB BAM AC/B

ECCS RHR- 488 MOV RHRH(RMB MCC8B B 480 MCCEB BRM AC/B

ECCS RHA 4A MOV RHRPMPRMA | MCC/B A 480 MCC78RM AC/A

ECCS RER-48 MOV RHRPMPRMB | MCLBE A 480 MCCEBRM AC/B

ECCS RER-4C MOV RHAPMPRMC | MCCSB A 480 MCCB8BRM AC/B

ECCS AHA-68A MOV RHAHX RMA MCC7R B 480 MCC 78 BAM AC/A

ECCS RHR 680 MOV RHAHX AMB MCC85 B 480 MCCEBBRM  'ACB

ECCS AHR 6A MOV RHRPMPRMA | MCC/B A 480 MCC7BRM AC/A

ECCS RHR 68 MOV AHRPMPRMB MCCB8B-A 480 MCCBBRM SOm o

ECCS RHAHXIA HX RHRHXHAMA

ECCS RHA HX18 HX RHRHXRMB

ECCS RHR-| 2A MOP RHRPMPRMA | BUSSM7 4160 SWGPoM7RM AC/A

ECCS RHA P28 MDP RHRPMPRMB | BUSSMS 4160 SWGRSMERM AC/B

ECCS RHR P2C MDP RHRPMPRMC | BUSGMA 4160 | SWGRSMBRM AC/B

ECCS SSW-24 MOV RHRPMPRMC | MCCBB A 280 l *ZCBBRM AC/B

ECCS SSW-24A NOV RHAPMPRMA | MCC /8 480 | MCCTBAM AC/A




WNP-2
3.4 INSTRUMENTATION AND CONTROL (1&C) S''STEMS

3.4.1  Ssstern Function

The instrumentation and control systems consist of the Reactor Protection
System (RPS), cther actuation and contro! systems, the Remote Shutdown System (RSS),
and systems for the display of plant information to the operators. The RPS and ESF
monitor the reactor plant, and alert th> operator to take carrective act on before specified
limits are exceede¢ “he RFS will initiate an automatic reactor trip (scram) to rapidly
shutdown the reactc. when plant conditions exceed one or more specified limits. Other
actuation and control systems will automatically actuate selcuted safety systems based on
the specific limits or combinations of limits that are exceeded. The RSS provides for
estabﬁshing a safe shutdown condition from outside the main control room, in the event
that this room is not accessible.

3.4.3

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components 1n the Control Rod Drive
Hydraulic System (see Section 3.6). Other actuation and control systems include
independent sensor and transmitter units, Jogic units, and relays that interface with the
control circuits for the many different components in safety systems, Operator
instrumentation display sysiems 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 (RSCp) Panel.

3.4.3  System Operation

A. RPS
The RPS has four input instrument channels and two JLIT 4t actuation trains.
The variables monitorad by the RPS are listed below:

Neutron monitoring system
Reactor vessel high pressure
- Reactor vessel low water level
- Reactor vessel high water level
- Turbine stop valve closure
- Turbine contro: valve fast closure
- Main steam line isolation valve closure
- Scrari discharge instrument 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 scram 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.
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WNP-2

C. Reriote 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 inespeccivc of shorts, opens, or
ounds in the control circuit in the main controi room that may have resulted
gom 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. Operation of the transfer devices causes an alarm in the main
control room. Access to the remote shutdown panel is administratively and
procedurally controlled. All system equipment (i.e., valves and pumps)
necessary for proper 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 Criteria

A. RPS

The RPS uses hindrance logic (nommal = 1, trip = 0) in both the input and output
logic. Therefore, a channe! 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 maode),
A reactor scram will occur upon loss of control power to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive
hydraulic sy:tei: (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 aztuate
their respective comroncnts. Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel will be in a trip state when
input sienals 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' ~wer is needed for the actuation system
output channels to send an actuanon siinal. Note that there may be some
actuation subsystems that utilize hirdrance output logic. For these subsystems,
loss of control power will cause s, stem or component actuation, as is the case
with the RPS. Details of the ower actuation systems for WNP-2 have not been
determined.

C. Manually-Initated 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 .ontrol circuitry, or operating
groups of components by manually tripping the RPS or other actuation
subsystem. The cont:ol roomn operators also may send qualified persons into
the plant to operate components locally or from some other remote control
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WNP-2

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

3.4.5  Support Systems and Interfaces

A. Control Power

1. RPS
The RPS is powered from two 120 VAU RPS buses.

2. Other Actuation and Control Systems
Conurol power interfaces with the various front-line safety systems are
summarized in Table 3.4-2.

3. Operator Instrumentation
Operator instrumentation displays are powered from the 125 VDC sources
as shown in Table 3.4-2, Also see Section 3.5.

‘6 Seotion 3.4 References
1. WNP-2 Final Safety Analysis Report, Section 7.4.1.4,
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Table 3.4-1. Controls Available on the WNP-2 RSC Panel

Description Equipment 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, 11B, 16B, 23, 24B,
26B, 27B, 42B, 47B, 48B, 49B, 52B, 53B,
648, 68B, 87B

RHR System Pump 2B

Nuclear Boiler System Air Operated

Relief Valves

Recirculation System MOV 23A

Standby Service Water System Pump 1B

Standby Service Water Valves 2B, 12B, 24B, 69B, 70B
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Table 3.4-2. Matrix of WNP-2 Controi Power Sources

DC POWER SOURCE

SYSTEM

DC-125-B1
DC-125-B2
DC-125-HPCS

RCIC

HPCS \
LPCS el ’—4

e

RHRA

RHRB

RHRC

DG1

DG2

bDG3

SSWA

SSwB

SEWHPCS

Rzmote Shutdown

I&C NSSS

I&C CR

I1&C Other

ADS A Logic

ADS B Logic

Backup Scram Valves

MSIVs Inboard

MSIVs Outboard

Safety Related Display Inst

Cont Inst Air

NOTE OC Division were assumed based on actual AC power divisions

38 /89



WNP-2
3.8 ELECTRIC POWER SYSTEM

3.8.1 se'smn Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the operaion of safety class systems and instrumentation needed to
establish and maintain a safe sii*down plant condition following an accident, when the
normal electric power sources are not available.

3.5.2
The WNF-2 onsite Class 1E 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 aulso contains three 120 VAC power supplies which supply power
to vital instrumentation panels. The 120 VAC MCCs are powered from 480 “/AC and 125
VDC buses of electric power trains A and B via inverters. Power is also received from a
separate 250 VDC system via an inverter,
Simplified one-line diagrams of the electnic power system are shown in Figures
3.5-1 through 3.5-7. A summary cf datz. on selected electric power system components is
resented in Table 3.5-1. A partia! listing of electrical sources and loads is presented in
able 3.5-2.

3.5.3 System

uring normal operation the Class 1E AC system is supplied by three normal
4160 VAC buses, SM4, SM7, and SM8. These normal buses are supplied by the main
generator through the station transformer. Altemate sources of power are the backup and
startup transformers which can supply power from the offsite grid.

The three standby diesel generators are started automati- ‘ly upon either: (a)
loss of voltage on the associated standby 4160 VAC bus and loss of «lrtup sources; (b) a
LOCA signal; or (¢) a manual start signal. Each diesel generator and its auxiliaries is
housed in a separate room, and each room is provided w:th its own ventilation and lighting
systems. Diesel generator 1 is connected to 4160 VAC bus SM7, diesel generator 2 is
connected to 4160 VAC bus SM&, and the HPCS diesel generator 3 is connected to 4160
VAC bus SM4. Bus SM7 feeds the 480 VAC load center buses 71 and 73, which in turn
feed various Train A MCCs. Bus SM8 feeds 480 VAC buses 81 and 83, which in turn
feed various Train B MCCs. Bus SM4 feeds 480 VAC MCC 4A directly throu:h a
transformer.

Upon loss of both normal and startup scurces, non Class-1E switchgear buses
are automatically deenergized, thereby shedding non-essential loads. The Division 1 and 2
buses arc 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 | ind 2 diesel generators). The Division 3 (HPCS) 4.16 kV
Class 1E bus SM4 cannot be connected to the backup source; loss of the normal sources
causes automaric transfer of this load to the Division 3 onsite standby source (Division 3
diesel generator).

The 250 VDC subsystem consists of one station battery B2 1, battery charger
S2-1 energized by Division A bus 73, and a 250 VDC, distribution panel §2-1. The 125
VDC subsystem consists of two buses, each associated with a separate load group. DC
bus S1-1 is normally supplied by bus 73 through batiery charger 1, and DC bus S1-2 is
normally supplied by bus 83 through battery charger 2. “Station oatteries B1-1 and 81-2
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float on their respective DC buses and supply g,ower for starting diesel generators 1 and 2.
The HPCS system is served by & separatc 125 VDC battery which floats on bus HPCS.

The 120 VAC subsystem consists of two uninterruptible power supplies that
feed the plant vital instrumentation panels. Each UPS receives };ower from both the 480
VAC subsystem and eithe: 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
disuribution 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
svstem 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
voltage regulator designed to respond to voltafe changes. 120 VAC power is supplied
from two sources. The motor generators (supplied from separate Division 1 and 2 motor
control centers) provide the piimary power source, with alternate power supplied from a
non-Class 1E distribution panel. Since the RPS has fail safe logic circuits, power losses
will not prevent 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 Eowcr from its respective Division 1 or 2 120 VAC vital power panel.

edundant safeguards equipment such as motor driven pumps and motor
operatc 1 valves are supplied by different buses and MCCs. For the purpose of discussion,
this eq ipment has been grouped into "load groups." Load group "AC/A" contains
compor ents receiving electric power either dirzctly or indurectly from 4160 bus SM?. Load
group AC/B" contains components powere either divectly or indirectly from 4160 bus
MS8. Load group "AC/C" contains components powered either directly or indirectly from
4.9 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
Bl-1 and B1-2, respectively. DC/C corressponds to 250 VDC battery B2-1. Finally, DC/D
corresponds to 125 VDC battery B1-HPCS.

3.5.4

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 taking
credit for cross-ties that may exist between independent load groups:

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for diesel starting)

Each Class \E AC load group is isolated from the non-Class 1E system and ..
supplied from its respective emergency power source (i.e.  ‘esel generator)
Power distribution paths to essentic* 1o~ s are intact

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

3 .5 Component 'nformation

A. Standby diesel generators 1 and 2

. Continuous power rating. 4400 kW
. Short-term rating: 4900 kW

. Rated voltage: 4160 VAC

. Manufacturer: unknown

R
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B. HPCS diesel generator 3
1. Continuous power rating: 2000 kW
2. Rated voluage: 4160 VAC
3. Manufzcturer: General Motors

C. 125 VDC station batteries 1-1, 1-2, and 1-HPCS
1. Celis: 58 for 1-1 and 1-2, 60 for | -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  Support Systems and Interfaces

A. Control Signals
1. Autematic
The standby diesel generators are automatically started on los: of voltage on
their associated bus or on a LOCA signal. The stanin%circuitry and control
power for DG 1 and 2 is supplied from separate 125 VDC station batteries
1-1and 1-2. The HPCS diesel generator has a separate battery, B1-HPCS.
. Remote Manual
The die.el generators can be started or stopped manually from the main
control room or from local control panels.

ro

B. Diesel Generator Auxiliary Systems

The Cfollowing auxiliaries are provided for each emergency diesel generator:

. oolin
Die:sc:lssg 1, 2, and the HPCS liesel each have a closed (jacket) cooling
system coas.sting of a forced irculation cooling water system which cools
the engine directly und u heat exchanger connected to the respective train of
the standby service water system (see Section 3.7).
Fuel.in§
An indzpendent day tank is provided for each diesel. A day tank wi!l
support almost 8.5 hours of diesel operation with design loads (Ref. 1,
Section 9.5.4).
Lubrication
Each diesel ge 1erator has a self-contained lubrication system.
Starting
LG 1 and 2 have independent starung air starting systems. The HPCS
diesel has two independent air starting systems.

- Ventlation
Fans ar~ provided for diesel room ventilation.

C. Switchgear Room Ventilation

The essential switchgear rooms have fan cooler units that e cooled by the
Shutdown Service Water System (SSWS, see Sectic» ~.7).

3.5.7  Section 3.5 References

1. Washington Public Power Supply System, Final Safety Analysis Report for
WNP-2, June, 1982,
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Table 3.5-1. WNP-2 Electric Power System Data Summary
for Selected Components
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at WNP.2
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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 TOAD [ COMPONENT |
SOURCE LOAD GRP|  LOCATION  |SYSTEM|COMPONENT ID| TYPE | LOGCATION

MGCGCaA 480 ACIC ] ECCS  |HPES 11 MOV THPCSAM.
MCGAA 480 ACIC HPCSDGRM | ECCS |WPCS.12 [ MOV [HECSRM 1
MCCaA 480 ACIC HPCSDGAI]  |ECCS |HPCS 18— | MOV | HECSEM
WCCAA 480 ACIC  |WPCSDGRAM  |ECCS [WFaS @ lwov Tweceam 1
MCCAA 980 ACIC  |HPCSDGRM  |ECCS [WPCE4 WOV TEome
MCCaA 480 ACC HPSOGAM  |EP  |SWH2s WOV TPWPHSA
MCCAA 480 ACIC HPCSDGAM | EP SWH=z MOV | HPCSDGAM |
WMCCAA 480 ACIC HPCSDGHM W SWH20 | MOV |PMPHSA
MCCaA 480 ACIC HPCSOGAM  |SW | SWHAC [ MOV [PWPREA
MCC? 125 LCA RESAMI EP  |BC1 BATCHGRWMT ]
MGG A 250 CIC RPSAMT EP  [BC82 (BATCHGAMT |
WCCIA 480 AGA APSAMT  |EP 2A A
MCC7A 480 ACA RPSAMT  |SW  |SSW.12A HEA
MCCIA 480 ACA RPSAMT W W-ZA TPVFRSA
MCCTA ITE ACA Wi W WEOA HSA
MCCIA 480 AC/A M 6 SSW.-708 MOV [PMPHSE
MCCIAA 180 ACIC DGTAM. EP |SSW4A MOV |DGIAN
CCT8 460 ATA ¥ O U 1 ——
(WCeT8 480 ACA FCCTBAM ECCS  |SSWadA MOV [RHEPVPENA
(MCCTBA 480 AC/A MCC78AM  |ECCS [LPCST WOV TIFEsA
MCCTB-A 480 ACA MCCTBAM TPCS- 11 MOV | LPCSAM 1
[MCCTBA  — [460 ACA MCC78RAM [TPCS-12 . [MOV |LPCSAM
MCCTB-A 480 ACA WMCCTBAM | ECCS [LPCSS WOV TeRe—
L T L S 1T Ry 1ol =177 e vy pygr
(MCCTB A 480 ACA MCCTBAM  |ECCS |RRR2aA WOV Ti7TRE
MCCTBA 480 AG/A MCCTBAM (AHR42ZA  |[MOV [82zRB
[MCCTBA 480 ACA MCCTBRM AHEGA MOV | RHAPVERA ]
MCCTaA 480 AC/A WMCCTBAM. AHEGA MOV | RHRPMPAMA
WMCCTBB 30 AC/A MCC7B-BRM | ECCS | RHA.16A MOV | 546RSB
(MCC78.8 | 480 AC/A MCCTB-BAM  |ECCS [RHA1BA MOV | 548
MCC78.8 480 AC/A MCC/B-BRAM  [ECCS  |RNAT7A MOV | BaBRB
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at WNP-2 (Continued)

[ POWER | VOLTAGE | EMERG |POWER SOUSACE] LOAD | LOAD — TToWE]
SOURCE LOAD GRP| LOGCATION | SYSTEM |[COMPONENT ID| TYPE | LOCATION

[WECTB 8 80 ATA  |MCCIBBAM  |ECCS  [FRRTTA WOV T54hE
MCCTB B 460 AT/A MCCTB-BAM | ECCS  |RHAGA | MOV | BHAHKEMA
WCCTB B a0 ACA MCCTBBAM  |ECCS  [RRR4TA — [NMOV THRARGRVA
WMCCTR e 480 ACA WCCTBBRM | ECCS  |RHR<4BA MOV | Hr AR
MCCTE B 480 ACA MCCTB BAM G S IV -1 [ —
MCCTBB | 480 ACA MCCTBBAM | ECCS  |RARGEA WOV [RHERMA 1
WMCCEA 128 ) APSHML 12 (R BC  |BATCHGAME ]
M- GBA 480 ACE PSAME EP S8wW28 LIV R—
MCCEA 480 ACE Mz BW  [SSW1E MOV | RHAMKENE
MG CEA 480 ACE CEELIYE [SSW. 128 L —
VCCBA 480 ACB RPSAMZ BW  |SSW.2B WOV [PWPHSE
MCCBA 480 ACE | APSAM: SW | SSWeeE | W J [PMPHEE
MCCEA 480 ACE | APSAMZ W SSW-70A WOV |PMPHSA 1
MGCCBA-A 480 ACE DGEAM EP SSW-4B L —
MCCRB-A 460 AC/B | MCCBBAM — |ECuS [AFRTeE L
MCCEB A 480 IEF_WEEEM_TWWWW—
MCCIEA 480 ACIB | NMCCBBAM I eS8 TRRRTTB MOV [S46RE
MCCEB A 80 7 m——ﬁm—m—m—w—-
(MCCEB-A 480 AC® “'W[WWWW
(WMCCEB A a8c ACF‘WW‘W MoV [47TRE ]
WMCCaB A 80 AZIB | MCC3BAM AHR-48 MOV [aTTRE ™
(WMCCBBA 480 AC/B | MCCEBAM 3 MOV [B22RB |
MCCEBA 480 ACTB WG CBBRM (AHR2E WOV [S02RE
(VCCEB A 480 ; (MCCEBAM  |ECCS  |RHR4B [ WOV | RAAPNPENE
[MCCEB A 480 ACB | MCCBBAM ECEr V| RHRPMPAMG ]
MCCEB-A 480 ACE |MCCEBAM — |ECCS [RHAEE WOV TR RPVERNE
MCCEE A 480 ACE | MCCBBAM ECCS W-24 MOV | RHRPMPRMC ]
MCCEB A 480 AC/B | MCCEBAM (SSW24B | MOV | ANEPMERNE
MCCEB-A 125 ACTE [MCCeBAM  |RoIC  [RCIcEs WMoV The
MCCEB-A 480 AC/B MCC8BAM (RCIC63 MOV
MCCEB-A 480 ACIE | MCCEBRM RCS . |RCS MOV
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
#l WNP-2 (Continued)

m muwannwm»a\ ooukgzg:no TYPE | LOCATION
[MCCTEEA 480 AU TCCEBAM RCS16 | MOV |RC

(CCEB A 480 ACB MCCEBRM RCS | HAG wov (Re
L0 T Yl S T L R 1T <L £ o vy T |
L 3 ) RCB  |WCOBBRAN — [ECCS — [ARRGTE WOV | RHARENE
WCCEs 8 480 AT |MCCBBBHM  |ECCS | AHA4BB | MOV | BHARXENG ]
[MCCEE &~ [480 ACIB | MCCBB-BRAM | ECCS | RHR4BB  [MOV |FHRAEVE ]
MCCeB B 480 ACTE WMCCEBBRM | ECCS | RHRGEE  [MOV | Rk FXAE
[WCTST1D 125 BCA RPSAM| 10 MOV | ROICAM
TC8I 128 DCA RPSAMI RCC | ACIC31 MOV | RCICAM
MCCS 110 128 A RPSAM T RCIC  |ACIC&8 | MOV |RCICRM
CCS1-1 1285 CA RPSAM 1 FCIC | RCICE | MOV |RCICVeRM
MCCS1-10 4680 BCA vy RCS RCICVBAM |
MCCS2-1A 250 BCC  |MCCS2 1AM [RGIE — [RCIC-13 MOV | RCICVISAM ]
(WCC8e-TA 280 DCC  |MCCSZ AWM |RCIC  |RCICaE —[Wov TRCCR
[MCCS2 1A | 460 (WMCCSZ 1AM |RCS | ROIC 84 (S T LT ——
[MCCSaTA 1480 BCC  |MCCS2 1AM |ACS ® MOV | RHAVERM |
TR 460 ACA SWGRSMIAM BUST (SWGRSMIAM |
AL 760 KGR |SWORSMIRM [EP — [BUSTS B80S [SWaRENIA
TR8 380 ACE SWGRGMBAM  |EP i [SWORSMERM |
TR-89 80 ACTE EF BUSES SWGRSMEAM |
TRa-41 480 ACIC v} MCCaR | MGC [HPCSOarmM ]




WNP-2
3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1  Sastem Elg;nmgn

The CRDHS supplies pressurized water to operate and cool the control rod
drive mechanisms during normal operation. This system implements a scram command
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3 . 6 . 2
;i:ge CRDHg consists of two high-head, low-flow, pumps, piping, filters,

control valves, one hydraulic control unit for each control rod drive mechanism, and
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

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 b{) the coordinated operation of the direction control
valves. Insertion speed is contmlled by flow through the insert speed control valve.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet 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
of each CRDM to the dump tank. This coordinated action results in rapid insertion of
control rods into the reactor,

Although not intended as a makeup system, the CRDHS can provide a source
of coolintg water to the RTCS during vessel isolation, It is noted in NUREG-0626 (Ref 1),
that this function is particularly important for some BWR/1 and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later model BWR
E{lams. RCS makeup at high pressure is performed by the RCIC (see Section 3.2) and

PCI 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 Emsm.Suma_Cmm
or the scram function to be accomplished, the following actions must oceur in

the CRDHS:

- A scram signal must be transmitted by the RPS to the actuated devices (i.e..
ot valves) in the CRDHS.
he 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 gc 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 responds and insert into the reactor
core (specific number needed is not known).
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3.6.5

3.6.6

3.6.7

WNP-2
Component Information

. Control rod drive pumps (2)

1. Rated capacity: 100% (for control rod drive function)
2. Type: centrifugal

. Condensate Storage Tank

1. Capacity: 400,000 gal
Support Systems and Interfaces

. Control Signals
1.

Automatic
The RPS transmits scram commands to the pilot scram valve solenoid
which controls the pneumatic scram valves
2. Remote Manual
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

. Motive Power

I The control rod drive pumps are Class 1E AC loads that can be supplied
from the emergenc  diesel generator as described in Sectica 3.5,

Section 3.6 References

. NUREG-0626, "Generic Evaluation of Feedwater Transients and Small Break

Loss-of-Coolant-Accidents in GE-designed Operating Plants and Near-term
Operating License Applications," USNRC, January 1980,

. Harrington, R.M,, and Ott, L.J., "The Effect of Small-Capacity, High-Pressure

Injection Systems on TQUYV 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

3.1 ?En,gm_ijunmnn
e 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, various 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 ;xﬂgn} Definition
he SSW system contains three motor driven pumps which take suction from
Spra{ 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 3.7-1.

3:.7:3 Sxmlg_ﬂ,ngmm
The SSW system has the capability to provide cooling water to essential

equipment through three separate supply lines. The A and B supply lines are capable of
providing sufficient cooling water for all of the following minimum conditions which are
essential to the safe 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 operatin

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 s ray ponds
through the RHR heat exchangers to the cooling towers for heat removal. 'lPhc cooling
water is returned 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 line to the cooling towers and open
the isolztion valve to the spray pond. An ECCS signal also automatically periorms this
function. During the emergency shutdown mode of operation, service water is taken from
the spray ponds, routed to the equipment requiring cooling, and returned to the spray
ponds where it is cooled prior to recirculation.

The SSW pumps are provided with double-valved, normally closed bypass
connections for transferring water from one spray pond to another. Should the service
water pump be unavailable for transfer purposes, an atmospheric siphon is available for
backur purgoscs. The two spray ponds are sized to have a combined equivalent storage
for at least 30 days of SSW system operation.

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

he 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.

3.7.8  Component Information

A. Standby Service Water Pumps 1A, 1B, and 2
1. Rated flow: 10,500 gpm @ 500 ft. head (217 psid) for P1A and P1B;
1200 gpm @123 fr. head (53 psid) for P2
2. Rated capacity: 100%
3, Type: vertical centrifugal

3.7.6  Support Systems and Interfaces

A. Control 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.

B. Motive Power
I. The SSW pumps are Class 1E AC loads that can be supplied f:om the
standby diesel generators as described in Section 3.5, Pr.ap 1A is
supplied from DG-1, pump 1B is supplied from DG-2, «nd pump 2 is
supplied from DG-3,
C. Pump cooling and lubrication services are assamed to be local to the pump.

D. Pump room cocling system configuration is not known.
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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| POWEFR] SOURCE EMERG.
TYPE LOCATION LOAD GRP.
Sw SSW-115 MOV RHRHXAMB MCCBA 480 RPSRM2 AC/B
SW SSW-12A MOV PMPHSA MCC7A 480 RPSRM1 AC/A
SW SSw-128 MOV PMPHSB MCCS8A 480 RPSRM2 AC/B
Sw CW-2A MOV PMPHSA MCC7A 480 RPSHM1 AC/A
SwW SSW-28 MOV PMPHSB MCC8A 480 RPSRM2 AC/B
SW SSW-69A MOV PMP!ISA MCC7A 480 RPSRM1 AC/A
SW SSW-698 MOV PMPHSB MCC8A 480 RPSRM2 AC/B
SW SSW-70A MOV PMPHSA MCCBA 480 RPSRAM2 AC/B
Sw SSwW-708 MOV PMPHSB MCC7:4 480 RPSHEM1 AC/A
Sw SSW-P1A MDP PMPHSA BUSSM7 4160 SWGHSM7RM AC/A
SwW SSW-P1B MDP PMPHSB BUSSMS 4160 SWGRSMSRM AC/B
SW SWH 29 MOV PMPHSA MCC4A 480 HPCSDGRM ACT
Sw SWH-4C MOV PMPHSA MCC4A 480 HPCSDGRM AC/IC
Sw SWH-P2 MDP PMPHSA BUSSM4 4160 HPCSDGRM AC/C




WNP-2
4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The WNP-2 nuciear plant is located in the southeast area of the U.S.
Department of Energy's hanford Site in Benton County, Washington, approximately eight
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 buildinr. turbine
generator building, radwaste building, diesel generator building, control building, and
CoOIing towers. g‘he 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 cortainment 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
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
system and remote shutdown rooms. Spray ponds and SSW pump houses are located
southeas. uf the reactor building. The SSW cooling towers are located to the south of the
reactor building and serve as the plant's ultimate heat sink.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-5 through 4-14 are simplified building plan ¢+ wings. Some outlying
buiidings are not shown on these dravings. Major rooms, s rways, elevators, and
doorways are shown in the simplified layout drawings, however, 1any interior walls have
been omitted tor clarity. Labels printed in uppercase correspond to the location codes listea
in Table 4-1 & ! used in the cot:cfoncm data iistings ard system drawings in Section 3.
Some additional labels are irciuded for information and are printed in Jowercase 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 Incated in a particular

room or area of the plant.
4.3 SECTION 4 REFERENCES

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,
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Figure 4-4. Elevation Views of WNP-2 Reactor Building
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10.

11,

12.

18.

14,

15,

16.

¥

Table 4.1,

Codes

Definition of WNP-2 Bullding and
Location Codes

Descriptions

422RB-CSTENTRY  Northeast Stair Well on the 422' elevation of the Reactor

471RB
SOIRB
S22RB
S48RB
606RBSFPIT

BATCHGRM|

BATCHGRM2

BATRMI

BATRM2

CR

CRDPMPRM

CSR

CST

DG1PNLRM

DG2PNLRM

DG7RM

Building where pipe & e CST enters
471" elevation of the Reactor Building
501" elevation of the Reactor Building
22" elevation of the Reactor Building
548  elevation of the Reactor Building

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

Battery Charger Room No.]1 on the 467 elevation of the
Radwaste Building

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

Battery Room No. 1 on the 467" elevation of the Radwaste
Building

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

Control Room on the 501' elevation of the Radwaste
Building

Control Rod Drive Pump Room on the 422" elevation of the
Reactor Building

Cable Spreading Room on the 484' elevation of the
Radwaste Building

Condensate Storage Tank, located outside adjacent to the
Turbine Building

Diesel Generator 1 Distribution Panel D--S1-1E Room
(Location Unknown)

Diesel Generator 2 Distribution Panel D--S1-2E Room
(Location Unknown)

Diesel Generator No. 1 Room on the 441" elevation of the
ground level of the Generator Building
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18,

19.

20,

23

26,

2t

28,

29,

T.b" "1!
Location Codes (Continued)

“odgs
DGERM

HPCSDGRM
HPCSRM
LPCSRM
MCC7BRM
MCC7B-BRM
MCCsBRM
MCC8B-BRM
MCCS2-1RM
MNSTMTNL
PMPHSA
PMPHSB

RC
RCICRM

RCICVERM

RCICVI3RM

Definition of WNP-2 Bullding and

DRescriptions

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

High Pressure Core Sﬁre'ag?ump Diesel Generator Room on
the 441" elevation of the Diesel Generator Building

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

Low Pressure Core Spray Pump Room on the 422' elevation
of the Reactor Building

Motor Control Center 7B Room on the 522 elevation of the
Reactor Building

Motor Control Center 7B-B Room on the 522' elevation of
the Reactor Building

Motor Control Center 8B Room on the 572" elevation of the
Reactor Building

Motor Control Center 8B-B Room on the 572" elevation of
the Reactor Building

Motor Control Center §2-1 Room on the 471" elevation of
the Reactor Building

Main Steam Tunnel from Reactor Containment to Turbine
Building on the 501" elevation of the Reactor Building

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

Standby Service Water Pumphouse 1A at Spray Pond 1B,
located southwest of the Reactur Building

Reactor Containment

Reactor core [solation CoolingPump Room on the 422" and
444’ elevations of the Reactor Building

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

RCIC Valve No.13 Room on the 548 elevation of the
Reactor Building
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34,

6.

37.

38,

39.

40,

41,

42.

43,

44

45

46,

Table 4.1,
Location Codes (Continued)

Codes
RHRHXRMA

RHRHXRMB
RHRPMPRMA
RHRPMPRMB
RHRPMPRMC
RHRVERM
RPSRM|
RPSRM2
RSLPNL
RWCUPMPRM
SWGRSM7RM
SWGRSMSRM

8

Definition of WNP-2 Building and

Descriptions

Residual Heat Exchanger A Room from 548’ elevation to
606' elevation of the Reactor Building

Residual Hear Exchanger B Room from 548’ elevation 1o
606" elevation of the Reactor Building

Residual Heat Removal Pump A Room on 422' elevation
and 444’ elevation of the Reactor Building

Residual Heat Removal Pump B Room on «Z. &l¢ sation
and 444" elevation of the Reactor Building

Residual Heat Removal Pump C Room on 422 elevation
and 444" elevation of the Reactor Building

Residual Heat Removal System Valve No. 8 Room on 501
elevation of Reactor Building

Reactor Protection System Room No. | on the 467
elevation of the Radwaste Building

Reactor Protection System Room No, 2 on the 467
elevation of the Radwaste Building

Remote Shutdown Pane! on 467 elevation of the Radwaste
Building in Remote Shutdown Room

Reactor Water Cleanup Pump Room on the $22' elevation of
the Reactor Building

Switchgear Room No. 1 on the 467 elevation of the
Radwaste Building

Switchgear Room No. 2 on the 467" elevation of the
Radwaste Building

Turbine Building
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Tabie 4-2. Partial Listing of Components by Location
et WNP-2 (Continued)
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Table 4-2. Partial Listing of Components by Location
at WNP-2 (Continued®
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Table 4-2. Partial Listing of Components by Location
ot WNP-2 (Continued)
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Table 4-2, Partial Listing of Components by Location
at WNP-2 (Continued)
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APFENDIX A
DEFINITION OF SYMBO/J S USED IN T £ SYSTEM AND
LAYOU DRAWINGS

Al. SYSTEM DRAWINGS
Al Fluid System Draviings

The simplified system drawings are accurate representations of the major flow
paths in a system and t":¢ important interfaces with other fluid systems. As a general rule,
small fluid lines that are not essential to the basic operation v: the system are not shown in
these drawings. Lines of this type include instrumentaticn lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the coanecting major flow path. There
usually are two versions of each fluid system dnwing,;_ha simplified system drawing, and a
comparable drawing showing component locations. The dra'ving 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 femception 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 vertical lines.

Component symbols used in the fluid system drawings are defined in Figure
A-l.

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
uirements (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 anemgt has been made to define the
s;;ec;]ﬁc )rypc of valve (ie., 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 indicatec. by shaded "zones" that are not intended to represent
the actual room geometry,
Locations of discrete components represent the actual physical location of
the compaunent.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. includ .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 flow path in the system is highlighted (i.e., bold white line) in
the location version of the ﬂuid'V system drawings.
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Al2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations.
drawing conventions used in the electrical system drawings are the following:

Flow generally is top to bottom

« Inthe AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing,

' f:the DC power drawings, the batteries and the interface with the AC
wer system are shown ai 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 represent the actual physical location of
L€ component,
The electrical connections (i.¢., cable runs) between discrete components,
@ 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.

Al SITE AND LAYOUT DRAWINGS
A2.1 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 pui pose.

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 printed in lowercase type.

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain components and systems that are described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary building, fuel
buildinf. 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
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drawings, are approximately to scale, shor'i not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

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

Al APPENDIX A REFERENCES

1. Heddleson, F.A "Dﬂitn Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Qak Ridge National
Laboratory, Nuclear Safctr 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 TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Source o0k are
defined as follows:

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

Code Definitior.

RCS Reactor Coolant System

RCIC Reactor Core [solation Cooling System

ECCS Emergency Core Cooling Systems (including HPC'S, LPCS,
LPCI and ADS)

EP Electric Power System

SSwW 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, th~ system pretace corresponds to whiit the plant
calls the component (e.g. HPI, RHR). An example is HPI-730, dcnotin% valve number
730 in the high pressure inficction 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 SOULCE LOCATION) -
Refer to the location codes defined in Secuon 4,

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

POWER SOURCE - The component ID of the power source is listed in tais 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 d.stribution or
generating component in a distribution system. A single - >mponent may hiave 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,
inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and 12C load groups
(or electrical divisions) are defined as appropriate to the dpl:.mt. Generally, AC 'oad groups
are identified as AC/A, AC/B, etc. The emergency load 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
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B:1. COMPONENT TYPE CODES

COMPONENT COMP TYPI

VALVES
Motor-operated valve MOV
Pneumatic (air-operated) valve NV or AQV
Hydraulic valve HV
Solenoid-operated valve SOV
Manual valve XV

Check valve C\
Pneumatic non-return valve NCV
Hydraulic non-return valve HCV
Safety valve SV
Dual function safety/relief valve SR\

Power-operated relief valve PORY

L p—— | T
(¢centnfugal or PD)
. an it Frr i | DT ™D
p (centrifugal of PD DI

centrnifugal of PD DDP

FLUID SYSTEM COMPONENTS

}‘\'l-l\(\‘! \:.\."i.‘ i\‘\

Steam gene ‘or (U-tube or once through S0

Heat exchanger (water-to-water HX, HX

or water-to-air HX

(vtk“.L"‘:' iower B

Tank ANK or TK

Sumy '
Rupture disk RI
Onfice (
Filter or strainer I
Spray nozzle S
Heaters (i.e. pressurizer heaters) I
VENTILATION SYSTEM COMPONENTS
Fan (motor-driven, any type) FAN
Alr cooling unit (air-to-water HX, usually AC'] or FCI
including a fan)

x,‘E‘
N 3 v 11" - 1 r r \ N T
Condensing (air-conditioning) unit COND

VIMEIE ) WL

EMERGENCY POWER SOURCES

Diesel generator DG
(as turbine generator Q1

Battery

BATT



TABLE B-1,

COMPONENT

ELECTR!C POWER DISTRIBUTION EQUIPMENT:

Bus or switc

COMPONENT TYPE CODES (Continued)

hgear

Motor control center
Distribution panel or cabinet

Transformer

Battery charger (rectifier)

Inverter

Uninterruptible power supply (a unit that may
include battery, battery charger, and inverter)

Motor generatot
Circuit breaker

Switch

Automatic transfer switch
Manual transfer switch

100

COME TYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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