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Qinnax,

'

CAUTION.

.
-

.

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis R(port, 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.

,

FOTICE -

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additional information on this reactord

'

plant. Technical errors in this report should be brought to the attention of
; the following-

'

.

I
- 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:,

1 Mr. Peter Lobner .
Manager, Systems Engineering Division .

. Science A ' cations International Corporation
I 2,10 Campus Point Drive

San Diego,CA 92131
(619)458 2673

|_ Correction and other recommended changes should be submitted in the form .
; of marked up c les of the affected text, tables or figures' Supporting^

documentation s uld be included if possible.
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Ginna*

,

CINhA SYSTEM SOURCEHOOK ,

This sourcebook contains summary irtformation on the Ginna nuclear power i
plant. Summary data on this plant are presented in Section 1, und similar ruclear power
plants are identified in Section 2. Information on selected scactot pluu systems is
aresented in Section 3, and the site and building layout is illustrated in Section 4. A
Abliography of re ports that describe features of this plant or tite is presented in Section 5.

i 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 DN PLANT
Basic infomution on the Ginna nuclear power plant is listed below:

Docket number 50-244-

Operator Rocher.er Gas and Electric Cotp.-

Locadon 15 mi. NE Rocher >.-

Commercial operation Qtt. 7 70-

Reactor type PWR-

JSSS vendre Westinghouse-
,

Number ofloops 2-
,

Power (MWt/MWe) 1520/470-

Architect-engineer Gilbert-

Contaimm',t type Reinforced concrete cylinder w th steeli-

liner

2. IDENTIFICATION OF SIMILAR NUCI. EAR POWER PLANTS
Ginna utili7.es a We tinghouse PWR two loop xJchar steam supply system

(NSSS) . Other two loop Wesdnghouse plants in the United States include:

Kewaure;.--

l'oint Bcxh ! ard 2-

f-rarie Island I and 2-

3. SYSTEM INFORMATION
1

This >ection contains descriptions of selected systems a the Ginna nuclear power

| plant in terms of general function, operdx, system success criteria, major components,
md support system requirements. A surrenary of major systems at the Ginna nuclear
power plant is presenfr.d in Table 3 L in thf " Report Section" column of this table, a
section reference (i.e. 3.1, 3.2, etc.) is prwided for all syt,tems that are described in this
report. An entry of "X" in this columa means th tt the system is not described in this'

telsort. In the "FSAR Section Refe=nce" colaan, a cross reference is provided to the
"sectica of the Final Safety Analysis Report where addidonalinformation on each system

; can he found. Other ter.rces of information on thiiplant are identified in the bibliography
I in Section 5.

Several cooling water systems are idmtified in Table 3-1. The functional'

relationshias that exin among cooling water sys. ems required for safe shutdown are shown
in Figure k1. Details on the ir<lividual coolir g water systems are provided in the report

,

sections identified in Table 31.'

.

! 1 12/89
|
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Tahic 3-1. Summary of Ginna Systems Covered in this Report

Generic Plant-Specific Report FSAR Section f
System Name System Name Section hference

Reactor IIcat Removal Systems 3

- Reactor Coolant System (RCS) Same 3.1 5 !

i

- Auxiliary Feedwater(AFW) and Same 3.2 7.4.1.2. 10.5 |

Secondary Steam Relief (SSR) |

Systems

- Emergency Core Cooling Systems Same
(ECCS)
- IIigh-Pressure injection Safety Injection Symem,CVCS 3.3 6.3

& Recirculation
- Low-pressure Injection ResidualIIcat Removal System 3.3 6.3

!

& Recirculationy_

- D cayIIcat Removal (DIW) Residual IIcat Removal (RIIR) 3.3 5.4.5.6.3
System (Residual f*c t Rcraoval System
(RIIR) System)

- Main Steam and Power Conversion Main Steam Supply System X 7.4.1.3. 10.3
Systems Condensate and Fe-JwaterSystem. 10.4

Circulating WaterSystem 10.6

- OtherIIcat Removal Systems None ideatified X [

Reactor Coolant Invetory Centrol Systems
- Chemical and Volume Control System Same 3.4 7.4.1.5. 9.3.4

(CVCS)(Charging System)

- ECCS See ECCS, atme - -

-

&

e
t

]'
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Summary of Ginna Systenes Covered in this Report (Continned)j Talde 3-1. i
t
,

!
! Generic Plant-Specific Report FSAR SectionSystem Nanne System Nanne Section Reference !

Containment Systents i

!; .. - Containment Same X 6.2.1 i.

Containment IIcat RemovalSystems Ibst AccidentIleat Renwwal 39 6.2.2.

Systems
!,'

{ - Containment SpraySysen Same 3.9 6.2.2.2
~ f,;

[ - Contamment Fan Cook Sptem Reactor Co.J.; -et Fan 3.9 6.2.2.1 || CoolerSubsystem
i

!- Containment Normal W.tilation Systems Containment Penetration X 9.4.1 ;
Ventilation Subsym

|
,

, w
'

6

i - Combustible Gas ContmlSystems Combustible Gas X 6.2.5 |
{. Contml System

Reactor and Reactivity Control Systenus
|- Reactor Core Same X 4I ;

r

- Coritrol Rod System Contml Rod Drive Syssem X 4.6 !

1

: i

j - Boration Systems See CVCS,above - - I
i '

,

z. Instranee.atation & Contrei (I&C) Systenes t
j - Reactor Pmtection System (RPS) ReactorTrip System 3.5 7.2s-

1 - Engineered Safety Feature Actuation - Same 3.5 7.3 !!- System (ESFAS)
!4

tJ

I $ - Remote Shutdown System Auxiliary Shutdoom Panel 3.5 7.4
{-1
-

1 i

i !
; - !

!
'

!s

1 I

_

!'



. .-

a r

.

Table 3-1. Summary of Ginna Systems Covered in this Report (Continued)
.

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

Instrumentation & Control (I&C) Systems (continued)
- Other I&C Systems Various systems X 7.2,73,7.4

Support Systems
- Class IE Electric PowerSystem Same 3.6 8.1,83

- Non-Class IE Electric Power System Same X 8.2,83

- Diesel Generator Auxiliny Systems Same 3.6 9.5.4 thru 9.5.8

- Component Cooling Water (CCWS Same 3.7 9.2.2
System

" ~

- Service Water System (SWS) Essential WaterSystem, 3.8 7.4.1.4, 9.2.1
Non-essentialService WaterSystem

- Other Cooling Water Systems None Identified - -

- Fire Protection Systems Same X 9.5.1

- Room IIcating, Ventilating,and Air- Same X 9.4.1 thru 9.4.10
Conditioning (IIVAC) Systems

- Instru nent and Service Air Systems Compressed AirSystems X 93.1
- Refocling and Spent FuelSystems Spent Fuel Pool Codir:g and X 9.13,9.1.4

Ocanup System, FuelIIandling
System

,

Q - Radioactive Waste Systems Radioactive Waste Management X II,

@ Systems

- Radiation 1%tection Syst-ms Same X 12

- - _ - - - - _ _ _ _ _
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r
3.1 REACTOR COOLANT SYSTEM (RCS)

.

3.1.1 System Function
The RCS transfers heat from the reactor core to the secondary coolant system

via the steam generators. The RCS pressure boundary also establishes a boundary against
the uncontrolled release of radioactive material from the reactor core and primary coolant.

i

3.1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) two parallel reactor coolant loopt,
(c) two reactor coolant p mps (d) the primary side of the steam generators (e) a
pressurizer, and connected ping out to a suitable isolation valve boundary. An isometric
drawin t of a two loop We nghouse RCS is shown in Figure 3.1-1. Simplified diagrams
of the ACS and important system interfaces are shown in Figures 3.12 and 3.13. A
summary of data on selected RCS components is presented in Table 3.1 1,

3.1.3 System Oncration

During power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the two reactor coolant loops. RCS pressure is maintained within
a prescribed band by the combined action of pressunzer heaters and pressurizer spray.

At power, core heat is transferred to secondary coolant (feedwater)in the steam
generators. The heat transfer path to the ultimate heat sink is completed by the main steam
and power conversion system and the circulating water system.

Fouowing a transient or small LOCA (if RCS inventory is maintained), reactor -
core heat is still transferred to secondary coolant in the steam generators. Flow in the RCS
is maintained by the reactor coolant pumps or by natural circulation. Th' heat transfer pathe

to the ultimate heat sink can be established by using the secondary steam relief system to
vent main steam to atmosphere when the power conversion and circulating water systems '

are not available. If reactor core heat removal by this alternate path is not adequate, the
RCS pressure will increase and a heat balance will be established in the RCS by venting
steam or reactor coolant to the quench tank through the pressurizer relief valves. 'There are
two power operated relief valves and two s ifety valves on the pressurizer. A continued
inability to establish adequate heat transfer to the steam generators will result in a LOCA-
like condition (i.e., continuing loss of reactor coolant through the pressurizer relief valves).
Repeated cycling of these relief valves has resulted in valve failure (i.e., relief valve stuck
open).

Following a large LOCA, reactor core heat is dumped to the containment as
reactor coolant and ECCS makeup water spills from the break. For a short period, the,

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

3.1.4 System Success criterin

The RCS " success" criteria can be represented in terms of LOCA and transient
mitigation, as follows:

An unmitigatable LOCA is not initiated.-

If a mitigatable LOCA is initiated, then LOCA mitigating systems are-

successful,i

6 12/89
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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 (i.e.-

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

3.1.$ Comnonent Information

A.RCS
1. Total system volume, including pressurizer: unknown
2. Normal operating pressure: 2235 psig

B. Pressurizer
1. Water volume, full power: 480 ft3
2. Steam volume, full power: 320 ft3

C. Reactor Coolant Pumps (2)
1. Rated flow: 90,000 gpm @ 282 ft. head (122 psid)
2. Type:In line pumps

D. Po zer Operated Relief Valves (2)
1. Set pressure: 2335 psig
2. Relief capacity: 179,000 lb/hr (each)

E. Safety Valves (2)
1. Set pressure: 2485 psig
2. Relief capacity: 288,000 lb/hr (each)

F. SteamGenerators(2)
1. Type: Vertical shell and U tube

92. licat Transfer Rate: 5.204 x 10 Bru/hr (total)

3.1.6 Sunnort Systems and Interfaces

A. Motive Power
1. The reactor coolant pumps are supplied from Non-Class IE switchgear.
2. There are two banks pressurizer heaters: A and B. These are Class lE AC

| loads that can be supplied from the standby diesel generators as described in
Section 3.7,

P . Reactor Coolant Pump Seal Injection Water System
The chemical and volume control system supplies seal water to cool the reactor
coolant pump shaft seals and to maintain a controlled in leakage of seal water
into the RCS l.oss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA.

C. Cooling for reactor coolant pumps is provided from the component cooling
,

water system (see Section 3.8).

|
-
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) ., Table 3.1-1. Ginna Reactor Coolant System Data Summary -

'

for Selected Components !
.
j

COGSPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP. '

RCS-430 NV RC EP-CBP1A 125 CR DC/1A '
,

i RCS-431C NV RC EP-CBP1B 125 CR DC/18 I

RCS-515 - MOV RC MCC1C 480 AB AC/1A ;

RCS-516 - MOV RC MCC1D 480 AB AC/18
[

,

t.
RCS-VESSEL RV RC j

;
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3,2 AUXILI ARY FEEDWATER SYSTEM ( A FWS) AND
,

SECONDARY STEAM RELIEF SYSTEM (SSRS)
'

3.2.1 System Function

The AFWS provides a source of feedwater to the steam generators to remove
heat from the reactor coolant system (RCS) when: (a) the main feedwater system is not
availab!c, and (b) RCS pressure is too high to permit heat removal by the residual heat
removal (RHR) system. The Secondary Steam Relief System (SSRS) provides a steam
vent path from the steam generators to the atmosphere, thereby completing the heat transfer
path to an ultimate heat sink when the main steam and power conversion smems are not
available. Together, the AFWS and SSRS constitute an open loop fluid system that
provides for heat transfer from the RCS following transients and small break LOCAs.

3.2.2 System Definition

The AFWS consists of a main system and a standby system. The main AFWS
'

consists of two subsystems. One subsystem utilizes a turbme driven pump, the other
utilizes two motor dnven pumps. Both subsystems can deliver feedwater to both steam

,

generators. A normally closed crosstle exists between the two subsystems. The turbine-
driven pump can be supplied with steam from e4her steam line A or B. Each pump is
sufficient to deliver adequate flow to the steam generators. The standby AFWS consists of
two motor driven pumps located in a room separate from the main AFWS. Each standby
pump is also sufficient to deliver adequate flow to the steam generators.

The primary water supply for the AFWS pumps is the condensate storage tanks
,

(CSTs). As a backup, the service water system can supply water to AFW pump suctions,
The SSRS consists of four safety valves and one pneumatically operated

atmospheric dump valve on each of the two main steam lines.
Simplified drawin,;s of the main AFWS and the SSRS are shown in Figures

3.21 and 3.2 2. Simplified c.rawings of the standby AFWS are shawn in Figures 3.2 3
and 3.2 4 A summary of data on selected AFWS components is presented in Table 3.21.

;

:

3.2.3 System Onoration

During normal operation the AFWS is in standby The motor driven pumps are
started on either a low low level in any steam generator, a safety injection signal, or a trip
of both main feedwater pumps. The turbine driven pump will start on either a low low
level in any two steam generators or a complete loss of electrical power cn both 4.16 kV

| buses.
Water to the pump suction is provided by two CSTs, wid the service wate

system as a back up. The capacity of the CSTs are 30,000 gallons each. Makeup to these
dSTs can be provided from a 106 000 gallon CST, or the condenser hotwell. - An
unlimited sup aly of makeu ) water is also available fmm Lake Ontario via the service water
system. An a; arm is provic ed on each CST to indicate that the 22,500 gallon level has been
reached and that makeu ) to the tank is required.'

All pumps lave sufficient head to deliver their rated capacity to the steam'

generators at the safety valve setpoint. At any pressure condition, steam from either main
,

steam line A or B will be adequate for operation of the turbine driven pump.
The standby AFWS is also normally in standby and can provide independent

i auxiliary feedwater capability. The standby AFWS is actuated in the event of a high energy
line break in the main AFWS or a 2 out of 3 low low level in either steam generator.'

Suction to the AFWS backup pumps is provided from station service water, with a 10,000
gallon auxiliary condensate storage tank also available, in the event the service water is
lost, a ho e connection for water supply fmm the fire water system can be established.

There are both AC and DC powered lube oil pumps that provide lube oil for the
turbine driven aump bearings. The lube oil is cooled by pumping it through a heat,

| exchanger whic l is cooled by the SWS. In the event of a loss of AC power, SWS cooling
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is lost and the DC lube oil pum s will circulate uncooled lube oil to the turbine-driven AFW*

sump, It has been determined that the turbine driven pump can operate for at least two,

iours at full capacity wit out lube oil cooling.b' -

Auxiliary feedwater control is accomplished manually by means of an air-
operated control valve in each line to the steam generators. Should the air supply fail,
parallel motor operated valves taan be utilized for flow control.;

| 3.2.4 System Success Criteria

Far the decay heat removal function to be successful, both the AFWS and the
SSRS mot operate successfully The AFWS success criteria are the following (Refs,1

'

andM.

Adequate makeup to one of two steam generators is required from any of the.

following sources,
,

The turbine driven main AFWS pump-

Either of the two rnotor driven main AFWS umps.-

Either of the two motor driven standby AF% S pumps-

Condensate storage tank 1 A and IB, the yard fire hydrant system, or the senice.

water system is an adequate source of water for the AFWS pumps,
,

3,2,5 Comnonent informntion
,

A, Motor driven AFWS pumps l A,1B
1. Rated flow: 200 gpm @ 3099 ft, head (1344 psid)
2. Rated capacity: 100%
3. Type: 3 Phase horizontal centrifugal

B, Motor driven standby AFWS pumps IC,ID
1. Rated flow: 200 ppm @ 2$00 ft. head (1084 psid)
2. Rated capaci:y: 100%

,

3. Type: Horizontalcentrifugal'

! C Yurbine driven AFWS pu IE
l 1. Rated flow: 400 rpm 3099 ft, head (1344 psid)

2. Rated capacity: 200%
3. Type: Horizontalcentrifugal

D. Condensate Storage Tanks l A,1B
1 Capacity: 30,000 gallons each

E. Safety Valves (8)
1 Capacity 785,000 lb/hr @ 1085 psig

F. Atmospheric Steam Dump Valves (2)
1. Capacity 313,550 lb/hr @ 1050 psig (normal) .

|

13 12/89

|

.-...-m_ . , . . _., . - . . . - - . _ . . . - - . -m . - _ . _ , - . _ . , , _ . - _ , _ . . . . . , , . . . _ . . . . - . , . - . . _ . . , , , _ , _ , , , - - _ , . . , . _ _ . .



__

Ginna

.

3.2.6 Suncort Systems and Interfaces
.

A. Control Signals
1. Automatic

The main ARY motor driven pumps are automatically actuated on either a
2-out-of 3 low low levelin any steam generator, a safety injection signal, or
a trip of both main feedwater pumps. The ARV turbine drivc.. pump is
automatically actuated on either a low low level in any two steam generators
or a complete loss of electrical power on buses ll A or llB.

2. Remote manual
The standby ARVS is started manually from the control room. Both the
main and standby ARVS can be operated from the control room.

B. Motive Power
1. The motor driven main and standby AFWS pumps and motor operated

valves are Class lE loads that can be supplied from the standby diesel
generators as described in Section 3.7. (See Table 3.7 2)

2 The turbine-driven pump is supplied with steam from the main steam lines
of either steam generator A or B upstream of the main steam line isolation
valves. The power and controls for the steam supply valves are assumed to
be supplied from the Class lE DC system.

C. Other
1. Cooling for the motor driven main AFWS pump bearings and lube oil

coolers are provided by station service water loop A.
2. Cooling for the turbine driven main ARVS pump bearings and lube oil

cooler is provided by station service water loop B.
3. Lubrication and cooling are provided locally for the standby ARVS pumps.
4. The service water system is the backup water source for the AFWS, and the

primary water source for the standby ARVS (see Section 3.9). '

. 5. The fire water system can be aligned as a backup water source for the
| standby AFWS (see Section 3.10).

6. Systems for ARVS pump room cooling have not been identified.

3.2.7 Section 3.2 References[

1. R. E. Ginna Safety Analysis Report, Sec.10.5

2. NUREG 0611," Generic Evaluation of Feedwater Transients and Small Break
Loss of Coolant Accidents in Westinghouse Designed Operating Plants,
Appendix X.6, "Ginna Auxiliary Feedwater System", USNRC, January 1980.

1
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Table 3.?-1. Ginna Auxiliary Feedwater System Data Summary I

for Selected Components
!

,

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

AFW-3504A MOV U DC-MAIN 1B 125 BATRMB DQ18
AFW-3505A MOV E DC-MAIN 1 A 125 BATHMA DC/1A
AFW-3996 MOV U DC-MAIN 1B 125 BAIRMB DC/1B
AFW-4000A MOV B MCC1L 480 AB AC/1A '

AFW-40008 MOV B MCC1M 480 AB AC/18
AFW-4007 MOV E MCC1C 480 AB AC/1A r

Ab *-4008 MOV B MCC1D 480 AB AC/18
AFW-4013 MOV U MCC1D 480 AB AC/1B
AFW-4027 MOV U MCC1C 480 AB AC/1A
AFW-4028 MOV E MCC1D 480 AB AC/18 .

AFW-CST 1 TANK CSIRM-
o

1

AFW-CST 2 TANK CSIRM
AFW-P1A MDP B BUS 14 480 AB AC/1A ;

*

AFW-P1B MDP B BUS 16 480 AB AC/18 !
t

AFW-P1E TDP 0,

i
SFW-9629A MOV AB MCC1L 480 AC AC/iA

'

4

| SFW-96298 MOV AB MCC1M 480 AB AC/1B
. ;
'

SFW-9701A MOV SBAFWS MCC1L 483 AB ACi1A
SFW-97018 MOV SBAFWS MCC1M 180 AB AC/18 |
SFW-9703A MOV. SBAFWS MCC1L 480 AB AC/1A

'

SFW-9703B MOV SBAFWS MCC1M 480 AB AC/18
-

SFW-9704A MOV SBAFWS MCC1L 480 AB AC/1 A
SFW-9704B MOV SBAFWS MCC1M 480 AB AC/18

4 -

y SFW-P1C - MDP SBAFWS BUS 14 480 AB AC/1A
'

'

$ SFW-P1D MDP SBAFWS BUS 16 480 AB AC/18 I

i

SG-1 A SG HC

SG-1B SG RC
. I

,

i

:

_ !
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3.3 FMERGENCY CORE COOLING SYSTEM (ECCS).

3.3.1 System Function

The ECCS, or Safety injection System (SIS),is an integrated set of subsystems
that perform emergency coolant injection and recirculation funcuens to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolant
injection function is performed durinJ a relatively short term period after LOCA initiation,
followed by realignment to a recircu ation mode of operation to maintain long term, post-
LOCA core cooling. Heat from the reactor core is transferred to the containment. The heat
transfer path to the ultimate heat sink is completed by heat exchangers in the residual heat
removal system or by the containment heat removal systems (see Section 3.5).

3.3.2 Sistem Definition
The emergency coolant injection (ECI) function is performed by the followmg

subsystems:

Accumulators-

Safety injection System (high pressure)-

Residual Heat Removal System (low pressure)-

There are two accumulators, one attached to each cold leg. that discharge their
contents when RCS pressure drops below the tank pressure. The sa.cty injection system
(SIS) consists of three motor driven pumps that deliver water into two separate injection,

loops. Each loop directs flow into a separate cold leg of the RCS. The RHR system
consists of two motor driven pumps that deliver water directly to the reactor vessel or to the
loop B RCS cold leg. During recirculation, the RHR pumps can also deliver water to the
suction of the containment spray and safety injection pumps. The RHR pumps also
provide the shutdown cooling function. The Refuelig Water Storage Tank (RWST)is the,

| water source for the ECCS pumps during the injection phase. However, the safety
'

injection pumps initially take suction from the bonc acid tanks. During recirculation, the
RHR pumps take a suct on on the containment sump.

Simplified drawings of the safety injection system are shown in Figures 3.31
and 3.3 2. The RHR system is shown in Figures 3.3 3 and 3.3 4. The charging system
is discussed in Section 3.4. A summary of data on selected ECCS components is given in

| table 3.31.
|

| 3.3.3 System Ooeration
During normal operation, the ECCS is in standby. The ECCS pumps are

'

automatically actuated by any of the following Safety injection Signals:
1

! 1.4w pressurizer pressure on two of three detectors
- High containment pressure on two of three detectors

Two of the three low steam line pressures
Manual actuation

The accumulators constitute a passive injection system, discharging their
contents automatically when RCS pressure drops below the tank pressure. Sufficient
borated water is supplied in the two tanks to rapidly fill the volume outside of the core
barrel below the nozzles, the bottom plenum', and a portion of the core with the contents of
one tank assumed to be lost through tae break. During injection, the safety injection pumps
take a suction from the two boric acid tanks until a low level of 10% is reached. Suction
for the safety injection pumps is then redirected by suction valves to the RWST.

The RHR pumps take a suction on the RWST and deliver borated water dircctly
to the reactor vessel and/or the loop B RCS cold leg. The relative importance of the safety

20 12/89
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,

injection pumps is increased for small breaks when the RCS is still at high pressure, while,

the RHR pumps are important in responding to large breaks.
When the RWST reaches a low level alarm set point, the operator *.ake action to

begin the recirculation phase. The RHR pumps take suction on the containment sump and
deliver through the RHR heat exc''vigers directly to the reactor vessel and to the suctions
of the containment spray and safety injection pumps. Interjection directly into the reactor
vessel only occurs when RCS pressure is less than RHR pump shutoff head. At higher
RCS pressure, the high pressure recirculation lineup, with an RHR pump and an Si pump
in tandem, is used.

3.3.4 System Success Crittrin
[-

The success criteria for the ECCS is not clearly defined in the Ginna FSAR L
(Ref.1). LOCA mitigation requires both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions. The two accum':lators, three positive
displacement charging pumps, three safety injection pumps, and two residual heat removal
aumps are all utilized to tespond to both large and small LOCAs, w.th the accumulators and
1HR pumps more imponant for large LOCAs and the char ;ing and safety injection pumps
more important for small LOCAs. The ECCS is designec to be successful with a sing:e
active failure and one RCS loop assumed to be out of service due to the break.

The RWST is required for system success during the injection phase. The
containment sump and one of two RHR pumps is required for system success during the
recirculation phase.

For small LOCAs that do not result in RCS depressurization below the safety
injection pump shutoff head the RCS must be depressurized by other means if the safety
injection pumps are to provide makeup. Options for depressurizing the RCS may include:

Opening oowet operated relief valves on the pressurizer (two PORVs-

are av ila:de, see Section 3.1)
PCS cocidown (i.e. using auxiliary feedwater system, see Section 3.2)-

3,3,5 Con et Information
.

A. Safety injection pumps I A, IB, IC (3)
1. Rated flow: 300 gpm @ 2700 ft. head (1170 psid)
2. Maximum flow: 600 gpm

-

3. Shutoff head: 3500 ft. (1517 psid)
4. Type: Horizontalcentrifugal

B. Residaal Heat Removal pumps l A, IB (2)
1. Rated flow: 1560 gpm @ 280 ft. head
2. Maximum Dow: 2500 gpm
3. Shutoff head: 410 psig
4. Type: Horizontalcentrifugal

'

C. Accumulators (2)
1. Volume, Total: 1750 ft3

2. Minimum water volume: 1108 ft3
3. Normal operating pressure: 7.60 psig

D. Refueling Water Storage Tank
1. Capacity: 388,000
2. Operating pressure; gallonsatmospheric

21 12/89
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E. Boric Acid Tanks (2).

1. Volume: 3600 gallons each.

2. Operating temp: 2250*F -
.

F. RHR Heat Exchangers (2)
1. Type: Vertical shell and U tube
2. Heat transferred 2.415 X 107 Btu /hr (total)

3.3.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The ECCS subsystems are automatically actuated on any of the following
safety injection signals.

1.ow pressurizer pressure on two of three detectors-

High containment pressure on two of three detectors-

low steam pressure on two of three detectors-

Manual actuation' -

The SIAS automatically initiates the following actions:

reactor trip-

starts the diesel generators-

starts the safety njection and RHR pumps-

opens the AFWS steam isolation valves-

produces a phase A ccatainment isolation signal
|

-

2. Remote manual,

a. A safety injection signal can be initiated by remote manual means from
'

the control room. ECCS operation can be initiated by remote manual
means,

b. The switchover to the iecirculation mode requires operator action.

B. Motive Power
All ECCS motor driven pumps and motor operated valves are Class lE AC
loads that can b: supplied from the standby diesel generators as described in

| Section 3.7.

C. Other
1. Cooling for the r,afety injection and RHR pumps is provided by the

Com nent Cooling Water System (see Section 3.8),
| - 2. Safe iniection pump thmst bearings are cooled by the service water system

(see ection 3.9).
3. ECCS pump room cooling is provided by local fan coolers in each pump

room, with cooling water provided by the service water system (see Section
3.9).

4. T1.e RHR heat exchanges are cooled by the Component Cooling Water
System (see Section 3.8).

- 5. Makeup to the Si accumulators is by the Si pumps.
6. Nitrogen supply provides Si accumulator presstmzation.

L
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3.3.7 Section 3.3 References

1. Ginna Final Safety Analysis Report, Sections 5.4.5, and 6.3.1
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Table 3.3-1. Ginna Emergency Core Cooling System Data Summary
for Selected Components

;

;

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

CS-896A MOV AB MCC1C 480 AB AC/1A .

CS-8%B MOV AB MCC1D 480 AB AC/18
^t

RH-700 MOV RC MCC1C 460 AB AC/1A i

RH-701 MOV RC MCC1D 480 AB AC/1B
RH-720 MOV RC MCC1C 480 AB AC/1A
RH-721 MOV' RC MCC1D 480 AB AC/18 f
HH-850A MOV ABSUB MCC1C 480 AB AC/1 A j

j RH-8508 MOV ABSUB MCC1D 480 ,AB AC/1B '

' RH-851A MOV RC MCC1C 480 AB AC/1A
HH-851B MOV RC MCC1D 480 AB AC/18
RH-857A MOV- AB MCC1C 480 AB AC/1A

,

tRH-8578 MOV AB MCC1D 480 AB AC/1B i

irrf-857C MOV AB MCC1C 486 AB AC/1A
FWi-HX1B HX . FDWulX !

f41-HX1B HX fuiRHX

'ref-P1 A MCP ABbOB BUS 14 480 AB . AC/1 A4

^

HH-Pt B . MDP ABSUB BUS 16 480 AB ACliB
i

SI-1815A MOV AB MCC1C 480 AB AC/1A .|
SI-18158 MOV AB MCCID 480 NB AC/18

~

SI-871A MOV AB h5CCID 480 AB AC/18 |
'' SI-871B MOV- AB MCCID 480 AB ACi1B j

[ S -878A MOV FC MCC1C 480 AB KCitA
St-8788 MOV- RC MCC1D 480 AB ACi1B,

Q SI47BC MOV RC MCC1C 480 AB AC/1 A
'

$ SIB 780 MOV HC MCC1D 480 AB AC/18 |.

SI-P1A _ MDP AB g BUS 14 480 AB AC/tA

{ SI-P1B MDP AB | BUS 16 4E0 |AB AC/18 . {
< \
;

'

! !, .

.
1
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- Table 3.3-1. Ginna Emergency Core Cooling System Data Summary
,for Selected Componen's (Continued) {i
i.

_
_ f

f
, COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE SMERG. .TYPE LOCATIOld LOA 9 GRP. kSI-PIC MDP

1 AB BUS 16 480 AB AC/tB *
. I

f
;

i-

I i
I;
t,

i
!

> r
'j

i i

!- I'

i !
4 ?

!' M '

; e-
!

I
t

i

; i
l \
, i

i
2

I

[ :

)
: ;

i
'

t
i i

I- e

: _ i

!,
^

|m
E C ;

!. 1

i !
,

-
i4

i
'

1
,

; i
i

. . , . . _, - - ,m. m_,. ,- .. , - - , _ ,, + 1



,

Ginna -;
,

;

3.4 Cil ARGING SYSTEM (CVCS).

3.4.1 System Function
-

The charging system is part of the Chemical and Volume Control System
_

(CVCS). The CVCS is responsible for maintaining the proper water inventory in the
Reactor Coolant System, providing required seal water flow to the reactor coolant pump
seals, and maintaining water pmity and the proper concentration of neutron absorbing and

.

corrosion inhibiting cNmicals in the reactor coolant and to process the reactor coolant
ef0trnt for reuse o' bonc acid and makeup water. The makeup function of the CVCS is
reqwced to maintain the plant in an er. tended hot shutdown condition following a transient.
The charging pump also are used in response to LOCAs.

3,4,2 System Definition

The CVCS consists of several suosystems nat perform the functions of
maintaining RCS coolant inventory control, coolant chemistry and purity control, and
reactivity control. The charging system consists of three positive displacement charging
pumps that, during normal operanon, take a suction from the volume control tank and inject
into the RCS. The normal charging path is through the regenerative heat exchepr.

Simplified drawings of the charging system are shown in Figures 3.41 and
3.4 2. A summary of data on selected charging system components is presented in Table -
3.4 1,

3,4,3 System Onerntl2D
During normal operation, reactor coolant flows through the letdown line to the

aurification system and then is directed to the charging pumps for return to the RCS.
Letdown now from RCS cold leg B passes through the shell side of the regenerative heat'

exchanger for an initial temperature reduction. The pressure is then reduced by a letdown
orifice. The coole.i, low pressure water leaves the containment and enters the auxiliary
building vhere it undergoes a second temrature reduction in the tube side of the
nonregenerative licat exchanger, follawed by a second pressure reduction by the low
aressure letdown valve. Flow is then directed through various filters and ion exchangers
aefore being sprayed into the volume control tank (VCT) where it is returned to the RCS by
the chargmg pumps. The charging pump. < an also take a suctii on the RWST which is
an alternate source cf borated water.

The charging flow passes through the tube side of the regenerative heat
exchanger for recovery of heat from the letdown flow before being returned to the RCS,
Charging flow is directed to one of two normal charging lines: to the cold leg B or hot leg
B. Should the charging line inside the reactor containment building be inoperative for any
reason, the line may be isolated outside the containment, and the charging flow may be
injected via the pressurizer auxiliary spray line. Flow may also be redirected to the alternate
charging line connected to RCS cold leg A. A portion of the charging Cow is filtered and
njectf into the reactor coolant pump seals,

g 3.4.4 System Success Crited2
The following success criteria for RCS makeup during normal operation are

assumed to also apply fori at mu sient RCS makeup:

1 of 3 charging pumps taking suction on the VCT or the RWST is required for
-

adequate post transient makeup to the RCS. f'If the VCT is the charging water source, borated makeup must be provided-
-

from other sources prior to emptying the VCT.

30 12/89 ~
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3.4.5 Comnonent InformsQg-,

A. Changing purr.;.. l A,1B,1C .

1. Rated now: 60 gpm @ 2385 psid af
2. Type: positive displacement 0

B. Refueling Water Storage Tank -

-

1. Capacity: 338,000 gallons
2. Operating pressure: atmos?heric

C. bof.c Acid Tant .
1. '. om.r.:: 3600 gallons each
2. Operatins pressure: atmospheric
3. Up...th *empemture: 250 F

D. Volume control tank
1. Volume: 1500 gallons
2. Operating pressure: 75 psig intemal/15 psig external
3. Operating temperature: 250 F

3,4,6 Sunnort Systems and Interfaces

A. Control Signals
1. - Automatic

A safety injection signal automatically starts all three charging pumps and
causes pump suction to change from the VCT to the RWST.

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

B. Motive Power
The charging pumps and motor operated valves of the CVCS are Class IE AC
loads that can be supplied from the standby diesel generators as described in '

,

Swtion 3.7.

C. Other
1. Charging pump lubrication and cooling is assumed to be provided locally.
2. Charging pump room cooling systems is provided by local room coolers

that are cooled by the service water system (see Section 3.9).
3. Charging pump sealleakoff tank holds charging pump leakage.

3.4.7 References

1. Ginna Final Safety Analysis Report, Section 9.3.4

1

1
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LTable 3.4-1. Ginna Charging System Data Summary

for Selected Components !,

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

fKiN fiX HX FC
VC-P1A MDP AB BUS 14 480 AB AC/1A

>

VC-P B MDP AB BUS 16 480 AB AC/18
VC-P1C MDP AB BUS 16 480 AB AC/10

'
,

t

I,

! . |
t

W. ^
|

4 5

!

a

?,

.

$

.

.

I

9 - fl

M
e- .i

t

t

a

l
1

T

Y

'

d
4

< f ~

--



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

1

.

Ginna
'

3.5 CONTAINMENT llEAT REMOVAL SYSTEMS ;
:

3.5.1 System Function
The containment heat removal systems consist of an integrated set of

subsystems that provide the functions of containment heat removal and containment
pressure control following a loss of coolant accident. In conjunction with the ECCS, the
containment heat removal systems complete the post LOCA heat transfer path from the
reactor core to the ultimate heat sink.

3.5.2 System Definition

The containment heat removal systems cc .sists o two separate subsystems:r

Containment Spray System (CSS)-

Containment Air Recirculation Cooling (ACU) System-

The CSS consists of two parallel redundant subsystems, each feeding one 360
degree spray ring header in the containment dome. Each CSS subsystem consists of one
horizontal centrifugal pump drawing a suction from the Refueling Water Storage Tank
(RWST) during the injection phase of a LOCA and from the RHR pumps discharge during
recirculation. The Containment ACU system consists of four air cooling units, each
including air operated inlet louvers, roughing filters, cooling coils, fan and drive motor,
duct distribution system, and instrum:ntation, and controls. The cooling coils are supplied
by the Service Water System.

Simplified drawings of the Containment Spray System are shown in Figures
3.51 ed 3.5-2. The interface between the Containment ACUS and.the service water
system is shown on the SW system drawings in Section 3.9. A summary of data on
niected containment heat removal system components is presented in Table 3.5-1,

3.5.3 System Oneration

Normally the CSS is in standby. The CSS is actuated on Hi Hi containment
pressure whereupon the CSS pumps start and spray water from the RWST'into the
contatnment atmosphere. The contents of the spray additive tank (sodium hydroxide) are
mixed with the spray stream to provide iodine removal from the containment atmosphere.
After a low levelin th o WST is reached the RWST is isolated and recirculation of water
from the containment : ap is accomplished by diversion of a portion of the flow from the
discharge of the RHR : amps to the suction of the CSS pumps .

The containment ACUS are normally in use dunng plant operation. The ACU
system removes heat from the containment atmosphere by continuous recirculation through
cooling coils to transfer heat to the service water system. Each of the four fan cooler units
is capable of transferring heat at a rate of 4280 Btu /sec at design basis accident conditions.
A gravity operated damper in the fan discharge opens automatically when the fan is s*.arted.
The four ACU units discharge into a-common ring header, so that no space in the
containment is dependent on a single ACU for cooling and ventilation.

3.5.4 System Success criterin

The containment heat removal function is satisfied by any of the following
combinations of equipment (Ref._1):

all four containment cooling units-

both containment spray pumps providing spray-

2 of 4 containment cooling units and I of 2 containment spray pumps operating-

35 12/89
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, 3.5.5 Qunnonent Information
*

|
'

'

A. Containment Spray Pumps A and B' -

1. Rated tiow: 1200 gpm @ unknown head
2. Rated capacity: 50%
3. Type: honzontalcen*rifugal

B Containment Air Recirculation Cooler Units
1. Design duty,: 4280 Bru/sce cach

25 %
2. Rated capacity = fugal3. Fan type: centri;

4. Coil type: plate fin tube!

C. Spray Additive Tank
1. Minimum volume: 4500 gal
2. Design pressure: 300 psig

3.5.6 Sunnort Systems and Interfaces

A. ControlSignals
1. Automatic

| a. The CSS pumps are automatically actuated on coincidence of two sets of

| two out of three Hi Hi containment pressure signals,
b. An SI signal automatically starts any stopped fan cooler unit.

2. Remote manual
The CSS and ACU units can be actuated by remote manual means from the

| control room.

B. Motive Power -
The CSS pumr - ACU units, and related motor-operated valves are Class IE
AC loads that .an be supplied from the standby diesel generators, as described .
in Section 3.7. Redundant loads are supplied from separate load groups.

C. Cooling Water
1. The CSS pumps are cooled by the Component Cooling Water System (see

Sec. ion 3.8).
2. The ACU units are cooled by the Service Water System (see Section 3.9).

D. Other
Lubrication anc' :ooling an: assumed to be provided locally for the CSS pumps.

3.5.7 Section 3.5 References

1. Ginna Final Safety Ana!ysis Report, Sec. 6.2.2

|
\
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Table 3.5-1. Ginna Containment Heat Removal Systems Data Summary
fOr Selected Components

,

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

ACU-1A FAN FC BUS 14 480 AB AC/1A

ACU-18 FAN RC BUS 16 480 AB AC/IB

ACU-1C FAN RC BUS 16 480 AB AC/18

ACU-1D FAN RC BUS 14 480 AB AC/1A

CS-860A MOV AB MCC1C 480 AB AC/1A

CS-860B MOV AB MCC1D 480 AB AC/18

CS-860C MOV AB MCC1C 480 AB AC/1A
~

CS-860D MOV AB MCC1D 480 AB AC/18

CS-P1 A MDP AB BUS 14 480 AB AC/1 A

CS-PIB MDP AB BUS 16 480 AB AC/1B

CS-SPRAY 1 SN RCw

CS-SPRAY 2 SN FC

to
b
e
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3.6 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS-

3.6.1 System Fur @n '

The instrumentation and control systems consist of the Reactor Protection
System (RPS), the Engineered Safety Features (ESP) Instrumentation System, and

'

systems for the display of plant information to the oaerators. The RPS and ESF systems
monitor the reactor plant, and alert tne operator to take corrective action before specified
ilmits are exceeded. The RPS willinitiate an automatic reactor tria (scram) to rapidly
shutdown the reactor when plant conditions exceed one or more speciied limits, The ESP
system will automatically actuate selected safety systems based on the specific limits or
combinations oflimits that are exceeded. A remote shutdown capability is provided to
ensure that the reactor can be placed in a safe condition in the event that the main control
room must be evacuated.

3.6.2 S5 stem Definition '

The RPS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip signal. The ESF system includes independent sensor and
transmitter units, logic units and relays that interface with the control circuits for the many
different sets of en ineered safety leatures components that can be actuated. 0 3erator
instrumentation di
powered by the 120 ,ay systems consist of display panels in the control room t1at areAC electric power system (see Section 3.7). The remote shutdown
capability ls provided by remote panels and local equipment controls in conjunction with
normal automatic systems.

3.6.3 System Oneration

A. RPS
The RPS has four redundant input instrument channels.for each sensed
parameter. Two reactor trip breakers are actuated by two separate RPS logic
matrices when prescribed parameters are outside the safe operating range. The
reactor trip breakers interrupt power to the rod cluster control assembly drive
mechanisms. Certain reactor trip channels are automatically bypassed at power
levels where they are not required for safety. The following conditions result in
a reactor tnp:

High neutron flux-

High neutron flux rate-

Negative neutron ilux rate-

Overtemperature delta T-

Overpower delta T-

Low pressurizer pressure-

High pressurizer pressure-

Low reactor coolant flow-

Safety injection system actuation-

Turbine trip-

Steam / feet water flow mismatch-

Low low steam generator water level-

in addition, the RPS can be manually tripped.

|

40 12/89

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



.

Ginna
*

B. ESF Actuation System
The ESF systems are actuated by redundant logic and coincidence networks
similar to those used by the RPS. Each network actuates a device that ope' rates
the associated ESF equipment, motor starters, and valve operators. Up to four
independent measurements channels are used for each sensed parameter. The
following protective actions are initiated by ESF actuation systems:

Safety injection system actuation-

Containment isolation.

Containment cooling system actuation-

Main steam line isolation-

Feedwater isolation-

Auxiliary feedwater actuation-

Diesel generator start-

The actuation systems provide an actuation signal to each individual component
in the required enginected safety features system.

C, Remote Shutdown
Equipment is provided in appropriate locations outside the control room to
allow the plant to maintain a hot shutdown condition (Ref.1, Section 7.4.3).
To maintain a hot shutdown capability, local controls are provided for the
following systems, in addition to those controls in the main control room:

1. Auxiliary Feedwater Systems
A local start /stop switch with a selector switch and instrumentation is
provided for the turbine driven AFW pump and the turbine DC-lube oil
pump. Local start /stop switches and instrumentation is also provided for
the intermediate building emergency local instrumentation panel. Similar
local panels exist for the motor driven AFW pumps and for the standby
AFW pumps. Feedwater flow and steam generator level control can be
accomplished from the local panels. An alarm is sounded in the control
room when pump controls are transfemxi to local.

2. Senice Water
local stop/ start switches with selector switches are provided for the senice
water pumps'

3. Atmosphenc Steam Dump
The valves of the SSRS can be operated locally.

4. Component Cooling Water
Local controls are available for the CCWS pump and valves.

5. Instmment Air
Instrument air is supplied by the service air system through filters and
dryers. The service air compressors can be started and stopped locally at
compressor control panels. The air filter and dryer controls can be operated
locally.

6. Chemical and Volume Control System
A local stop/ start switch with a selector switch to operate charging pump 1 A
is provided, along with manual speed control for all charging pumps.

In addition, local stop/ start and motor control is provided for diesel generator
l A, the boric acid transfer pumps, and the pressurizer heaters Valve control is
provided locally for all other valves requiring operation during hot shutdown.

41 12/89
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3.6.4 System Success Criteria
'

.

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail safe failure mode).
A reactor scram will occur upon loss of control power to the RPS. A reactor
scram usually is implemented by the scram circuit breakers which must open in
response to a scram signal. Typically there are two series scram circuit breakers
in the power path to the scram rods. In this case, one of two circuit breakers
must open. Details of the scram system for Ginna have not been detemdned.

B. ESF Systems
in general, the loss of instrument power to the sensor, instruments, or logic
devices places that channel in the trip mode. The one exception is the
containment spray initiating channels, which require instrument power for
actuation. Details of the ESF actuation systems for Ginna have not been
detemnned.

C. Manually Initiated Protective Actions
When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by nianually tripping the RPS or an ESF subsystem.
The control room operators also may scod qualified persons into the plant to
operate components ioeally or from some other remote control location (i.e., a
remote shutdown panel or a motor centro! cesiter). To make these judgments,
data on key plant parameters must be :ivailah!e to the operators.

3.6.5 Suonort Systems and Interfaces

A. Control Power
1. RPS

The RPS input instrument channels are powered from the Class 1E 125
VDC main distribution panels.

2. ESF
The ESF system input instrument channels are powered from the 120 VAC -
instrument buses.

3. OperaterInstrumentation
Operator instrumentation displays are powered from the 120 VAC
instnlment buses.

-

3.6.6 Section 3.6 References

1. Ginna Final Safety Analysis Report.

.
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3.7 ELECTRIC POWER SYSTEM*

.

3.7.1 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 lE electric -
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electne power eurces are not available.

3.7.2 System Definition

All of the engineered safety features receive power from four 480 volt buses,
designated 14,16,17, and 18. The emergency source of power for these buses are two
diesel generators. Diesel generator l A is connected to 480 VAC buses 14 and 18, diesel
IB is connected to buses 16 and 17.

The 125 VDC system provides power for control and instrumentation and other
loads. The system consists of batteries, battery chargers, panels, fuse boxes, and main
buses l A and IB. Each 125 VDC bus is powered by a dedicated battery, with battery
chargers that are supplied by 480 VAC buses.

The 120 VAC system consists of four instrument power b'uses. Two buses can
be supplied from an inverter / rectifier, and two buses are supphed or from a 480 VAC MCC
through a transformer. Each inverter / rectifier can convert both 125 VDC and 480 VAC to
120 VAC. The backup power supply for the 120 VAC system is from non Class lE
source.

Simplified one line diagrams of the 480 VAC electric power system are shown
in Figures 3.71 and 3.7-2. The 125 VDC system is shown in Figures 3.7 3 throu;;h 3.7-
6. The 120 VAC System is shown in figure 3.7-7 and 3.7-8. A summary of c.ata on
selected electric power system components is presented in Table 3.7-1. A partial listing
loads and components supplied by the Class 1E electric power system is presented in Table
3.72.

3.7.3 System Onera112
During normal operation, the Class IE electric power system is supplied-from

the switchyard through the main transformer or the station auxiliary transformer. The
emergency sources of AC power are the diesel generators. The transfer from the preferred
power source to the diesel generators is accomplished automatically by opening the normal
source circuit breakers and then reenergizing the Class IE portion of the electric power -

l system from the diesel generators.
The DC power system normally is suppGed through the battery chargers, with

the batteries " floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries am rated for approximately 8
hours of operation without assistance from the battery chargers.

120 VAC instrumentation busses l A and IC normally receive their power from
an inverter connected to both a class IE 480 VAC MCC and a Class lE DC bus. Bus 1B is
supplied from Class lE 480 VAC MCC IC via a 480/120 volt transformer. Bus ID is
supplied in'a similar way, except that the power source is non Class lE. All 120 VAC
busses can be supplied from a non Class lE backup 480/120 volt transformer.|

i Redundant safeguards equipment such as motor driven pumps and motor-
operated valves are sup? lied by different AC buses and motor control centers. For the
purpose of discussion, t1is equipment has been grouped into " load group". Load group
AC/l A contains components powered either directly or indirectly from diesel generator l A.
Load group AC/lB contains components powered by diesel generator IB. Components
weiving DC power are assigned to load groups DC/l A or DC/lB, based on the battery -

| power source.
!
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3.7,4 System Success Criterin

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 IE DC load group is supplied from its respective battery (also-

needed for diesel starting)-
'

;

Each Class lE AC load group is isolated from the non Class IE system and is-

supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to r :ntialloads are intact-

Power to the battery charg... is restored before the batteries are exhausted-

3.7.5 comnonent Information

A. Standby diesel generators l A,1B
1. Rated load: 1950 kW continuous
2. Rated voltage: 480 VAC
3. Manufacturer: Alco

B. Batteries l A, IB
1. Rated voltage: 125 VDC
2. Rated capacity: approximately_8 hours with design loads (Ref.1)

3.7.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The standby diesel generators are automatically started: based on
undervoltage.of safeguard buses 14 and:16, a loss of-offsite power, or a
safety injection signal.

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

..

-B. Diesel Genetwor Auxiliary Systems -
1. Diesel Cooting Water System -

Each diesel generator is cooled by the service water system (see Section
3.9). The fire water system is an alternate source of cooling water for the
diesel generators (see Section 3.10).

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

3. Diesel Fuel Storage System
The diesels nre supplied from independent 10,000 gallon fuel oil storage
tanks that have sufficient capacity for 40 hours of continuous operation. No -

; : " day tanks" were identified.
4. Diesel Lubrication System- .

Each diesel generator has its own lubrication system.;

5. Diesel Room Ventilation System
This system consists of exhaust fans which maintain the environmental:
conditions in the diesel room within limits for which the diesel generator

,

and switchgear have been qualified. This system may be needed for long-;
: term operation of the diesel generator.
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C. Switchgear and Battery Room Ventilation Systems-

These systems maintain acceptable environmenta: conditions in the switchgear -

and battery rooms, and may be needed for long term o >eration of the electric
power systems. Details of these systems have not been cetermined.

3.7.7 Section 3.7 References

1. Ginna Final Safety Analysis Report, Section 8

;
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Table 3.7-1. Ginna Electric Power System Data Summary
fOr Selected Components

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

EP-AB1 A PNL AB DC-MAIN 1 A 125 BAIHMA DC/1A

EP-ABI B PNL AB DC MAIN 1B 125 BAIRMB DC/1B

EP-BATT-1 A BATT BATRMA 125 DC-1 A

EP-BATT-18 BATT BATRMB 125 DC/1B
EP-BC-1 A BC BATHMA MCC1C 480 AB AC/1 A

EP-BC-1 A1 BC BATRMA MCC1C 480 AB AC/1A
EP-BC-1B BC BAlRMB MCC1D 480 AS ' AC/18
EP-BC-181 BC BAI RMB MCC1D 480 AB AC/1B
EP BDG1 A PNL DGA DC-MAIN 1 A 125 BATRMA DC/1A
EP-BDG1B PNL DGB DC-MAIN 1B 125 BAIRMB DC/1B

v. EP-BUS 14 BUS AB DG 1A 480 DGA AC/1As
EP-BUS 16 BUS AB DG18 480 DGB AC/18
EP-BUS 17 BUS SCRNHSE DG1B 480 DGB AC/18
EP-BUS 18 BUS SCRNHSE DG 1A 480 DGA AC/1A
EP-BUS 1 A BUS CR INV/CVT 1 A 120 CR DC/1 A

EP-BUS 1B BUS CR TRANS 1C/1D 120 TRIC/1D-UNK AC/1 A

EP-BUS 1C BUS CR INV/CVT 18 120 CR DC/1B

EP-CB-14 CB DGA DG 1 A 480 DGA AC/1A
EP-CE-16 CB DGB DG18 480 DGB AC/1 B

EP-Cts-17 CB DGB DG 1B 480 DGB AC/1B
EP-CB-18 CB DGA DG 1A 480 DGA AC/1 A

EP-CBP1 A PNL CR DC-MAIN 1 A 125 BAIRMA DC/1A

EP-CBP1B PNL GR DC-MAIN 1B 125 BATRMB DC/1B

y EP-DG-1 B DG DGB 480 AC/18
'# EP-DG1 A DG DCA 480 /.C/1 A

EP-INV/CVT 1 A INV BATRMA D(.rMAIN 1 A 125 BATRMA DC/1A

EP-INV/CVI 1B INV BATHMB DC-MAIN 1B 125 BATRMB DC/18
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Table 3.7-1. Ginna Electric Power System Data Summary ;

for Selected Components (Continued)

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

EP-MAIN I t PNL BAIRMA BATT A 125 BATRMA DC/1A
EP-MAIN B PNL BAIRMB BATIB 125 BAIRMB DC/18
EP-MCC 1C MCC AB BUS 14 480 AB AC/1A
EP-MCC 1 D MCC AB BUS 16 480 AB AC/1 B

,

EP-MCC1H MCC DGB MCC1C 480 AB AC/1 A (
EP-MCC1L MCC AB MCC1C 480 AB AC/1A
EP-MCC1M MCC AB MCC1D 480 AB AC/1B
EP-SCRNI A PNL SCRNHSE DC-MAIN 1 A 125 BATRMA DC/1A
EP-SCRN1B PNL SCHNHSE DC-MAIN 1B 125 BATRMB DC/18
EP-TRANS1C/1D TRAN 1R1C-1D-UNK MCC1C 480 AB AC/1 A

U

!

!

!

1

-

O<

,

q

. - . ___ _ _ _ _
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Table 3.74. Partial Listing cf El;ctrical Sourc:s and LSads
at Glnna.

POWE R VOLTAGE | EMERG POWER SOURCE LOAO LOAD COMP ' COMPONENT
SOURCE J'h GRP LOCATION SYSTEM COMPONENT (D TYPE LOCATION

BATT A 125 DC/1A DATRMA EP 6P WIN 1 A PNL BATRMA

BATT B 125 DC/IB BATRMB EP EP WIN tB PNL BATRMB

jleBUS 14 480 AC/1 A AB AFW APIA MOP 18

'

BUS 14 4t) AC/1 A AB AFW bYWiP1C MD, SBAG WS

BUS 14 480 AC/1 A AB CCS AC W F.37 ~ RC

Bub 14 4en AC/1 A AB MS ACU-iD~978~ RC

BUS 14 480 AC/1 A AB CCS CS-P 1 A ' MOP AB

WS 14 480 AC/1 A AB CON) CTWP1A MOP AB

BUS 14 480 AC/1 A AB CVCS VC PI A MOP AB

'

BUS 14 480 AC/1 A AB ECCS RM P1 A MDP ABSUB

BUS 14 480 AC/1 A AB ECCS SiPIA MDP /,8

BUS 84 480 AC/1 A AB EP EP-MCC 1C MCC TB

BUS 16 480 AC/18 AB AFW AFW P1B MOP I B'-

BUS 16 480 AC/ t B AB AFW SFW PID MOP SBAFWS

BUS 16 480 AC/18 AB CCS ACU 18 FAN NG

BUS 16 480 AC/ I B AB CCS ACU 1C FAN RC '

BUS 16 40 AC/16 '' AB CCS CS-P I B MOP AB

lVS 16 480 AC/1B AB CCW CC.W PID MCP AB

BUS 16 480 AC/18 AB CVCS VC-P1B MOP AB

BUS 16 480 AC/1 B AB CVCS VC PIC MOP AB

BUS 16 480 AC/18 AB ECCS RM PIB MOP ABSUB

BUS 16 480 AC/1 B AB ECCS StPIB MOP AB

BUS 16 480 AC/18 AB ECCS StPIC MOP AB

BUS 16 480 AC/18 AB EP EP-MCC ID ACC AB

BUS 17 480 AC/18 $CRNHSE SWS SWS-P I B MOP SCANHSEi

BUS 17 480 AC/18 SCRNHSE SWS SWS-P1D MOP SCRNHSE

BUS 18 480 AC/1 A SCRNHSE SWS SWS-P I A MOP SCRNHSE

BUS 18 480 AC/1 A SGANHSE SWS SWS-P 1C MOP SCRNHSE

OC-MAIN 1 A 125 OC/1A BATRMA AFW AFW 3505A MOV IB

DC-MA!N I A 125 OC/1A BATAMA EP EP ABIA PNL AB

DC-4WN IA 125 DC/1A BATRMA EP EP-BDGIA PNL OCA

I
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Table 3.7 2. Partial Listing cf Electrical Sourers cnd L0 ads
at Ginna (Continued),

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

DC MAIN 1A 125 DC/1 A CATAMA EP EP CBP1A PNL CR

DC MAIN 1A I25 DC/1A BATRMA EP EP INV/CVT 1A INV BATRMA

DC-MAIN 1 A 125 DC/1A DATRMA EP EP SCRNit' PNL SCRNHSE

DC MAIN 18 125 DC/ t -8 BATRMD AFW AFW-3504A MOV IB

DC-MAIN 1B 125 DC/1 B BATRMB AFW AFW-3996 MOV IB

DC MAIN 1B 125 DC/1 B BATRMB EP EP ABIB PNL AB

DC MA N 16 125 DC/1B BATRMB EP EP BDGIB PNL DGB

DC-MAIN 16 125 DCet B BATRMR 6T EP CBP10 PNL CR

DC MAIN 10 125 DC/ t B BATMMP EP EP INWCVI 1B INV BATRMB

T)CAMIN 18 125 DC/1B BATRMB EP E P-SORN1 B MNL SCANHSE

DG 1 A 480 AC/1 A DGA tiP EP-BUS 14 BUS AB

DG1A 400 AC/1 A DGA EP EP BUS 18 BUS SCRNHSE

DG 1 A 480 AC/1 A DGA EP EP CB 14 Cd DGA

DG 1 A 480 AC/1 A DGA EP EP CB.18 CB~ DGA

DG 1B .t 8 0 AC/18 008 EP EP BUS 16 BUS AB

DG IB 480 AC/1 B DGB EP EP BUS 17 BUS SCRNHSE

DG IB 480 ' AC/10 DGB EP EP CB It CB DGB

DG 18 480 AC/IB DGB EP EP CB-17 CB DGB

69 CBPI A 12b DC/1 A CR RCS RCS-430 NV RC

EP CBP1B 125 DC/18 CR ACS RC S-431 C NV RC

INV,CVT 1 A 120 DC/1 A CA EP EPBUS1A BUS CR

INV/CVT 1B 120 DC/ t B CR EP EP BUS to BUS CA|

MCC 1C 480 AC/1 A AB AFW AFW 4007 MOV IB

MCC1C 480 AC/1 A TB AFW AFW 4027 MOV 18

MCCIC 480 AC/1 A AB CCS CS-850A MOV AB,

MCCIC 480 AC/1 A AB CCS CS 860C MOV AB

MCC 10 480 AC/1 A AB CCW CCW 73dA MOV AB

MCCIC 480 AC/1 A AB ECCS CS 896A M3V AB

MCCIC 480 AC/1A AB ECCS RH 700 MOV RC

MCCIC 480 AC/1 A AB ECCS RM 720 MOV RC

MCCIC 480 AC/1 A AB ECCS RH-850A MOV ABSUB

57 12/89



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

i
Table 3.7 2. Partial Listing cf Electrical Sources and Lcads*

at Glnna (C:ntinued)
e

PonER VOLTAGE EMERO. DOWER ECURCE LOAD LOAD COMP COMPONE NT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCAT6ON

'

MCC IC 480 AC/1 A AB ECCS 8N45 t A MY 'RC

MCCIC 480 AC/1 A AB ECCS RH857A MOV AB

MCC1C 480 AC/1 A AB ECCS M 70 MOV AB
'

MCC1C 480 AC/1 A AB ECCS SI1815A MOV AB

MCC IC 480 AC/t A AB ECCS SI878A MOV RC |
|

MCCIC 480 AC/1 A AB :5CCS Sl478C MOV RC

MCCIC 480 AC/1 A AB EP EP BC 1 A BC BATRMA

MCC 10 480 Acil A AB EP EP BC1A1 BC BATRMA

TEC10 480 AC/1 A AB EP EP MCCtH KC DGB

MCC1C 480 AC/1 A AB EP EP MCCtL MCC' eB

MCC 10 480 AC/1 A AB EP EP TRANS10/ TRAN TR101DWNK
10

Mu 480 AC/t A AB RCS RCS stb MOV RC

MCC1C de-'~ ACs1 A AB RHR RH4b6 MOV AB
~

*~
MCCIC 44 AC/1 A AD SWS SWS 4614 W IB

^
MCC 1C 480 AC/1 A AB SWS SWS 4615 MOV AB

MCC iC ' 480 AC/t A '75" SWS SWS 4616 MOV AB

MCC 1D 480 AC71B AD AFW AFW 4008 MOV IB

| MCCID 480 AC/lB AB AFW AFW 4013 MOV IB

MCC1D 480 AC/1B AB ^N AFW 4028 MOV IB
-

MCC 1D 480 AC/1B AB CCS CS-460B MOV ABg

MCC10 480 AC/I B AB CCS CS8600 MOV AB

MCC1D 480 AC/I B AB CCW CCW 7386 OV AB

MCC 1D 480 AC/I B AB ECCS CS896B MOV AB

MCC 10 480 AC/lb AB ECCS RK 701 MOV RC

MCC 10 480 AC/l B AB ECCS RH 721 MOV RC

MCC10 480 AC/lB AB ECCS RH450B MOV ABSUB

MCC 10 400 AC/1 B AB ECCS RH 851B - MOV RC

MCC'' 480 AC/1 B AB ECCS RH457B MOV AB
"-

MCCID 480 AC/1 B AB ECCS Sb1815B MOV AB|

MCC #J 480 AC/1B AB ECCS Sh87tA MOV AB

MCC 1D 480 AC/1 B AB ECCS Sh8718 MOV- AB
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Table 3.7 2. Partial i.64 ting cf Electrical Sources and Leeds-

j as Olnna (Continued)
.

!

POWER VOLTAGE fidER3 POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE L )AD GRP LOCATION SYSTE M COMPONENT 1D TYPE LOCAllON

'

MCC ID 460 ACli t. AB ECCS SI 478B MOV RC

MCCID 480 AC/10 AB ECCS SI-4 740~ MOV RC
'

EC 1D 480 AC/ t B AB EP EP BC.18 BC BATRMB
~~

MCC 10 440 AC/t B AB EP EPBC1B1 BC BATAMD

MCC 1D 440 AC/I B -AB EP EP McCIM MCC AB
'

McC1D 460 AC/lB AB RCC RCS 616 MOV RC

7 C1D 480 AE ' P, AB SWS SWS4M4 ?MOV IB

MCC 10 480 AC/t d AB SWS SWS 4734 MOV AB

MCC 1D 480 AC/18 AB SWS SWS 4736 MOV AB

MCC1H 480 AC/1 A DGA 5WS SWS 4670 MOV DGB

MCCIL 480 AC/1 A AB AFW AFW-4000A MOV IB

*
MCCIL 480 AC/ t A AC AFW SFW 9629A MOV AB

MCCIL 480 AC/1 A AB AFW SFW 9701 A MOV SBAFWS

MCCIL 480 AC/ t A AB AFW SFW 9703A MOV SSAF WS

MCC1L 480 AC/14 AB AFW . SFW 9704A MOV SBAFWS

MCC1M 480 A C/1 $'t'* AB AFW AFW 4000B MOV IB

MCC 1M 480 AC/1 B AB AFW SFW 96298 MOV. AB

-.1M 480 AC/I B AB AFW SFW 97018 - MOV SBAFWS
*

. C' 1 M 480 AC/IB AB AFW- SFW 9703B MOV SBAFWS

MCCIM 480 AC/1 B AB AFW SFW 9704B MOV SBAFWS
I

TFtANS 10/1D 120 AC/1 A TRtC/1D UNK EP EP BUS IB BUS CR I

i

>

4

h

| .

,
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! Ginna

3.8 COMPONENT COOLING WATER SYSTEM (CCWS).
,

3.8.1 System Function
'

The CCWS serves to remove heat from the reactor auxiliaries and RHR heat
; exchangers and to transfer it to the Service Water System for rejection to the ultimate heat
'

sink. The CCWS operates during all normal modes of operation and folowin,; accidents.
ne CCWS serves as an intermediate system between the RCS and SWS, therc sy reducing
the probability of leakage of petentially radioactive coolant.

3.8.2 System Definition

The CCWS is a closed loop cooling watc1 system designed to remove heat from
residual, spent fuci pit, seal water, letdown, excess letdown, and sample heat exchangers,
and various other components (e.g., ECCS and reactor coolant pumps and motors ). The
system consists of two pum )s, two heat exchangers, a surge tank, and distribution piping
serving the various heat loac s. Flow to the cooled components is arranged in parallel flow
circuits. There is one main loop for the entire unit. Heat is rejected in the CCWS heat
exchangers to the Service Water System.

Simplified drawings of the CCWS are shown in Figures 3.81 and 3.8 2. A
summary of data on selected CCWS components is presented in Table 3.8 1.

3.8,3 System Oncration

Ifuring normal operation one pump and one heat exchanget is capable of
serving all operating components. The standby pump and heat exchancer provide 100%
backup during normal operation. Both pumps and heat exchangers are used to remove
residual and sensible heat during shutdown, however only one pump and heat exchanger
are required in such a situation.

Both pumps supply a common header to the heat exchangers, which in turn
supply a cornmon header to the cooling loops, so any }) amp and heat exchanger
combination can cool the components served by the system.

! The CCW heat exchangers transfer heat to the Service Water System. The
CCW surge tank is connected to the suction side of the pumps, and accommodates fluid
expansion and contraction in the system.i

3.8,4 System Success Crlierla

Following a LOCA, one CCW pump and one heat exC anger are capable of
fulfilling system requirements (Ref.1, Sec 9.3.2). The Service Water System is required to
remove heat from the CCWS (see Section 3.8).

3.8.5 comnonent Informntion

A. Component Cooling Water pumps l A, IB
| 1, Rated flow: 2980 gpm @ 180 ft head (78 psid)

2. Rated capacity: 100%
3. Type: Honzontal centrifugal

B. Component Cooling Water heat exchangers 1,2,

1. Heat transferred: 25.15 x 106 Btu /hr
2 Type: Shell and straight tube

C. Surte tank
1. Total Volume: 2000 gallons
2. Normal water volume: 1000 gallons-

60 12/89
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1 Ginna

3.8.6 Sunnori Systems and Interfaces
,

4

.

A. Control Signals
i 1. Automatic

a. CCWS lines into containment are automatically isolated following a
LOCA.

i b. The CCWS pumps are not automatically actuated.
2. Remote manual

: The CCWS can be operated from the control room.

B. Motive Power
The motor driven CCWS pumps and motor operated valves are Class 1E loads

I that can be supplied from the standby diesel generators as described in Section
3.6.

l C. Other
1. Lubrication and cooling are assumed to be provided locally for the CCWS

~

pumps.
2. Systems providing ventilation for the CCWS pump room have not been

determined

3.8.7 Section 3.R References

1. Ginna Final Safety Analysis Report.

|

1

- p
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' Table 3.8-1. Ginna Component Cooling Water System Data Summary (
' for Selected Components !
1 !
; -

iCOMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. !

| TYPE LOCATION LOAD GRP. |
i CCW-738A MOV AB MCC1C 480 AB AC/1A l
4 '

1 CCW-7388 MOV AB MCC1D 480 AB AC/1B -

! !

CCW-HX1 HK AB
! CCW-HX2 HK AB ;

i

CCW-PIA MDP AB BUS 14 480 AB AC/1A
'

: CCW-P1B MOP AB BUS 16 480 AB AC/1B :

1 -|
:
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Ginna
.

3.9 SERVICE WATER SYSTEM (SWS).

'

3.9.1 Sntem Function .
.

The SWS supplies all the equipment cooling water for the plant, including the
emergency shutdown requirements. Equipment cooled by the SWS includes the diesel
penerators, the component cooling water heat exchangers, containment coolers, safety i

injection pum) thrust bearings, and various air conditioning and ventilation coolers and
condensers le SWS can also deliver water to the suction of the auxiliary feedwater
pumps and provide makeup to the 100,000 gallon condensate storage tank. The SWS is the
normal source of water for the standby AFWS pumps (see Section 3.2),

3.9.2 System Definfilon j

The SWS is an open loop system. The system consists of four pumps that feed
two separate main supply headers. The headers are cross tied by manual valves 4611 and
4612 so that any combination of pumps can serve both headers during normal operating
conditions. The pumps take suction from the screenwell. Cooling water to the diesel
generators and CCW heat exchangers can be provided by both either header.

Simplified drawings of the SWS are shown in Figures 3.91 and 3.9 2. A
summary of data on selected SWS components is presented in Table 3.91.

3.9.3 Surem Oneration
During normal operation three SWS pumps are runninr with the fourth pump

serving as a standby, The fourth pump will automatically start if header pressure
decreases to 50 psig. Under emergency shutdown and accident conditions, one pump is
used during the injection phase, and two pumps during the recirculation phasei Minimum
flow is provided by one pump and one header. !Je> safety loads serviced by the SWS can
be isolated to reduce the load on the system. Although two pumps are used during
recirculation, one pump can supply all needed emergency loads required for safe plant
shutdown.

The service water pumps are powered by 480 VAC buses 17 and 18. The |
. diesel generators are sized to accommodate one service water pump each in addition to the
' other engineered safeguards loads.

3.9.4 System Success Criterin

Under emergency shutdown and accident conditions, system success can be
achieved by one service water pump (Ref.1).

3.9.5 Comnonent Informntion

A. Service Water pumps I A, IB, IC. ID
1. Rated flow: 5300 gpm @ 198 ft head (86 psid),

| 2. Rated capacity: 100%
3. Type: vemeal,2 stage centrifugal

3.9.6 Sunnort Systems and Interfaces !

A. Control Signals
1. Automatic

During normal operation with two SWS pumps running, the third pump
will be automatically started if system pressure decreases to 50 psig.

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

|
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B. Motive Power.

The motor driven SWS pumps ud motor operated valves are Class IE loads
that can be supplied from the standby diesel generators as described in Section

'

,

3.7.

C. Other
1. Lubrication and cooling are assumed to be provided locally for the SWS

pumps.
2. Systems providing ventilation for the SWS pump room have not been

determined.

3.9,7 Section 3.9 References

1. Ginna Final Safety Analysis Report, Section 9.2.1

.

(
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Table 3.9-1. Ginna Service Water System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. L

TYPE LOC A TION LOAD GRP.
SWS-4614 MOV IB MCC1C 480 AB AC/1A
SWS-4615 MOV l AB MCC1C 480 .AB AC/1A
SWS-4616 MOV AB MCC1C 480 AB AC/1A
SWS-4664 MOV E MCC1D 480 AB AC/18
SWS-4670 MOV DGB MCC1H 480 DGA AC/1A
SWS-4734 MOV AB MCC1D 480 AB AC/18
SWS-4735 MOV AB MCC1D 480 AB t.C/18
SWS-P1 A MDP SCHNHSE BUS 18 460 SCHNHSE AC/1 A
SWS-P1B MDP SCRNHSE BUS 17 480 SCRNHSE AC/18
SWS-P1C MDP SCHNHSE BUS 18 480 SCRNHSE AC/1A
SWS-P1D |MDP SCHNHSE BUS 17 480 SCHNHSE AC/18y

TJ
&

.

1
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3.10 FIRE WATER SYSTEM (FWS)-

'

3.10.1 System Function -
.

The fire water system provides fire protection taroughout the plant. Plant fire
stotection is provided by a loop fire header distribution system utilizing fire hydrants, fire
1ose reels, fixed water sprinkler spray systems, and water deluge systems, this system
also can serve as a backup water source for the Standby Auxiliary Feedwater System (see - '

Section 3.2) and also as an alternate meas of cooling the diesel generators.

3.10.2 System Definition

The fire s
and a jockey pump. ystem consists of one diesel driven pump, one motor driven pumpThe pumps supply water to the plant fire header distribution loop.
Pressure in the fire protection system is maintained by the jockey pump, which takee its
suction from the service water system. Simplified drawings of the fire water system are -

shown in Figures 3.101 and 3.10 2.

3.10.3 System Oncrntion

A looped 10 inch yard main encircles the entire plant with fire hydrants spaced
at approximately 250 foot intervals. The various buildings are supplied from headers off of
the main sprinklers and deluge systems are actuated by heat detectng devices. Alarms and
interlocks are provided to inc icate operation of the system.

The fire system is normally supplied with water from Lake Ontario and
maintained at a minimum pressure of 100 psig by a 15.000 gallon pressure tank and a 120
gpm centrifugal jockey pump. Under LOCA conditions the suction lines to these pumps
are isolated from the service water header by motor operated valves.

Whenever th' fire protection system header falls to 95 psig; the motor driven
fire pump will automatically start, if this pump fails to start or is unable to satisfy the
demands of the fire system the diesel driven fire pump will automatically start at a header
pressure of 85 psig. The diesel driven pump is battery started and does not require any-
external electrical power for operation. Both pumps take their suction from the circulating
water intake.

3.10.4 System success criterin

The Ginna FSAR (Ref.1 Section 9.5.1.2.3.2) implies that either the motor-
driven or the diesel driven fire water pump can successfully nyply the needs of the fire
system. including providing cooling water to the diesel generators.

3.10.5 .Comnonent Information

A. Fire water pumps I A,1B
1. Rated flow: 2000 gpm @ 125 psig
2. Rated capacity: 100%

B. Jockey Pump IC
1. Rated flow: 120 gpm @ 100 psig

i C. Pressure tank
1. Water volume: 10,000 gal
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3.10.6 Sunnort Svstems and Interfaces
.

A. Control Signals
'

l. Automatic
a. The motor driven fire pump is automatically started when system

pressure decreases to 95 psig.
b. The diesel driven fire pump is automatically started when system

pressure decreases to 85 psig.
2. Remote Manual .

The fire pumps can be operated from the control room.

B. Motive Power
1. The motor-driven fire pump is a Class lE load that can be supplied from the

standby diesel generators as described in section 3.7.
2. The diesel driven fire pump is powered by its own diesel engine.

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

the fire pumps.
2. An alternate method for cooling the diesel generators exists by using a hose

connection from the fire water system hydrant outside the turbine building
to valves in the service water system lines to the diesel generators.

3. An attemate method for providing makeup water for the standby auxiliary
feedwater pumps exists via a connection with the fire water system. Details
on this capability have not been determined.

3.10.7 Section 3.10 References

1. Ginna Final Safety Analysis Report.

;

.
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4. PLANT INFORMATION |.

4.1 SITE AND BUILDING SUMMARY
The R.E. Ginna site is located in the Township of Ontario, in the northwest

comer of Wayne County, New York, on the south shore of Lake Ontario about 16 miles
east of the center of the city of Rochester and 40 miles west southwest of Oswego. Figure i

41 (from Ref.1) shows a general view of the site, while Figure 4 2 shows a simplified '

alot plan. The major structures include the reactor containment, the Auxiliary Building, the
lntermediate Building, the Turbine Building, and the Service Building.

The reactor containment contafns the RCS and portions of the AFWS, ECCS,
CVCS, and RHR systems.

The Auxiliary Building located to the immediate south of the containment,
contains most of the major engineered safety features components. Components of the
ECCS, CVCS, CCWS, RHR, and electric power system are located in the Auxiliary
Building. The standby AFWS is located in a sepaate building attached to the south side of
the Auxiliary Building.

The Intermediate Building, attached to the west side of tt: :ontainment,
contains the AFWS. There is a Facade, which runs between the Intermediate Building and
the reactor containment 30 feet above ground, which contains a portion of the AFWS
piping and the main steam lines.

The Turbine Building is located north of the Intermediate Building and contains
components of the power conversion system. The diesel generators are located in separate
rooms attached to the northeast corner of the turbine buildmg.

The Screenhouse is located on Lake Ontario and contains the service water
pumps, as well as the fire water pumps. -

4.2 FACILITY LAYOUT DRAWINGS
Figure 4 3 shows various section views of the Ginna station. Figures 4 4'

through 411 show simplified layout drawin s for Ginna Major rooms, stairways,
elevators, and doorways are shown in the si lined layout drawings, however, many
interior walls have been omitted for clarity. La is printed in uppercase correspond to the
location codes listed in Table 41 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.

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
i

1. Heddleson, F.A. " Design Data and Safety Features of Commercial Nuclear
Power Plants", ORNL NSIC 55, Vol. I, Oak Ridge National Laboratory
December 1973.,

:
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Ginna
,

Table 41. Definition of Ginna Building and Location Codes*

,

!
'

.

,Co,ds.s Descriotions
i
l

1. AB The entire Auxiliary Building at elevation 235' and above.

2, ABSUB The Auxiliary building sub-basement at elevation 219'.

3. _BATRMA Battery Room 1 A, located off the south side of the Turbine -
Building at elevation 253'.

4. BATRMB Battery Room IB, located off the south side of the Turbine
Building at elevat on 253'.i

5. CR Control Room, located off the south side of the Turbine
Building at elevation 289'.

6. CSTRM Room in Sr nice Building containing the condensate storane
tanks.

7. DGA Diesel Gene . doom A, located off the north side of.

the Turbine Building at elevation 253', Contains Diesel
Generator l A.

8. DGB Diesel Generator Room B, located off the north side of
the Turbine Building at elevation 253', Contains Diesel
Generator IB,

9. FACADE Area behind facade where the B loop FW line and main AFW
lines run outside from the Intermediate Building and enters the
Reactor Containment 30 feet above the yard at elevation 301',

10. IB. The entire Intermediate Building at elevation 253' and above.

11. RC Reactor Containment.

12. RHRHX RHR Heat Exchanger rooms, located in the Auxiliary Building
at elevation 235' 8".

13. RR Relay Room, located below the control room off the south side
of the Turbine Building at elevation 271'.

14. SBAFWS Standby Auxiliary Feedwater System Building, located off the
south side of the Auxiliary Building. Contains the Standby
AFWS. -

15. SCRNHSE Screenhouse Contains the service water pumps and 480V
switchgear Busses 17 and 18.

|
,
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Ginna
9

Table 41. Definition of Ginna Building and Location Codes'

;

(Continued) |.

CDd.gs Descrintions

16. TB The entire Turbine Building.

17. SWS UNK Undefined area which contains SWS piping from the -
containment ACUS to the discharge tunnel, and at the locations

of valves 4665,46688,4623, and 4840.

.

<

.
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Tabi) 4 2 Partial Listing cf C:mponents by Locaticn
'

at Ginna

.

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

AB AF W . SFW 9629A MOV

AB AFW SFW 9629B MOV

AB CCS CS PI A MDP

AB CCS Cb860A MOV

AB CCS CS 860B MOV

AB CCS CS PIB . MDP

AB CCS CS4600 MOV

AB CCS CS460D MOV

AB CCW CCW P1A MDP

AB CCW CCW PIB MDP

AB CCW CCWHX2 HX

AB CCW CCW 738A MOV

AB CCW CCW 738B MOV

TB 'CCW CCWaxi *

AB CVCS VC P1A MDP

AB CVCS S6-RWST TANK

AB CVCS VC-PIB MDP

AB CVCS VC-P t C MDP

AB ~ECCS CS 896A MOV

AB ECCS CS 896B MOV

AB ECCS S6 PI A- MDP

AB ECCS SI-P t B MDP

AB ECCS sip 1C MDP

AB ECCS Sh1815A MOV-

AB ECCS Si181$8 MOV

AB ECCS RM 867A MOV

AB ECCS RH 857B MOV

AB ECCS RH-857C MOV -

AB dECS Sl471 A MOV

AB ECCS Si4718 MOV ~4

.:-
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Tablo 4 2. Partial Listing cf Camp nents by Location
at Ginna (Continued)

*

.

'

LOCATION SYSTEM COMPONENT ID COV/~
TY E

AB EP EP BUS 14 ZI
AB EP ;r 6US 16 BUS

AB EP EP MCC 10 MCC

AB EP EP-MCC ID MCC

AB EP EP AB1B PNL

AB EP EP ABIA PNL

AB EP EP MCCIL MCC

AB EP EP MCC1M MCC

AB RHR RM 856 MOV

AB S ShRWST TANK

AB SWS S W S-4615 MOV

AB SWS SWS 4616 MOV

AB SWS SWS-4734 MOV

AB SWS SWS-4735 MOV

ABSUB ECCS RM P1A MDP

! ABSUB ECCS RH 850A MOV..

ABSUB ECCS RH-P I B MDP

ABSUB ECCS Ed,0B MOV

BATRMA EP EP MAIN 1A PNL

BATRMA EP EP BC 1A BC

BATRMA EP EP BC-1 A1 BC

BATAMA EP EP BATT 1 A BATT

BATRMA EP EP INV/CVT 1 A INV

i BATRMB EP EP MAIN IB PNL

BATAMB EP EPBC1B BC

BATRMB EP- EP BC 181 BC

BATRMB EP EP BATT 1B BATT

BATRMB EP EP tNV/CVT IB INV

CR EP EP BUS 1A BUS

CR EP EP BUS 1C BUS

.93 = 12/89
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4

4

^

Tabla 4 2. Partial Listing cf Campanents by Locati:n
'

at Glnna (Continued)
#

!

,

LOCATION SYSTEM COMPONENT ID COMP
TYPE

CR EP EP BUS IB BUS

CR EP- EP CBP1A PNL

GR EP- EP CBPIB PNL

CSTRM AFW AFW-CSTI TANK

CSTRM AFW AFW CST 2 TANK

% EP EP BDGIA PP,L

DCA EP EP DGtA - DG
,

DGA EP EP4B 14 CB

-DGA EP EP CB 18 CB

DGB EP EP BDG1B PNL.

DGB EP EP DG-1B DG.

DGB EP EP CB 16 CB
.

DGO EP EP CB-17 . CB

DGB EP EP MCC1H MCC.

DGB SWS SWS 4670 MOV

la - AFW AFW-4000A - MOV

IB AFW AFW 4000B MOV

i IB AFW AFW 4007- MOV
t.

E AFW AFW 4006 MOV-

B AFW AFW P1 A MDP.

E AFW.- AFW 4027 MOV-

E AFW. AFW PIB . MDP

S AFW- AFW 4028 - MOV

E AFW- AFW PIE TDP

IB ARV AFW 3504A MOV

IB AFW- AFW 3505A MOV

IB - AFW AFW 3996 MOV

IB - AFW AFW 4013 MOV

IB SWS SWS-4614 MOV

IB SWS SWS-4664 MOV

94- 12/89
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Table 4 2. Partial Listing cf C:mpon:nts by Locatisn

at Glnna (Continued).

LOCATION SYSTEM COMPONENT ID COMP '

TYPE

N AFW SG1A SG

N AFW SG 1B SG

N CCS CS-SPRAY 1 SN

AC CCS CS-SPRAY 2 SN

N CCS ACU1A FAN

RC CCO ACU 1B FAN

RC CCS ACU IC FAN

N CCS ACV 1D FAN

N CVCS RGN+(X *
RC ECCS RH 700 MOV

N ECCS RH 701 MOV

-RC ECCS RH-720 MOV

RC ECCS RH 721 MOV

RC ECCS RH 851 A MOV

N ECCS RH 851B MOV

RC ECCS SI-878A MOV

RC ECCS SI-8788 MOV

RC ECCS S6-878C MOV

RC ECCS SR78D MOV
~

N RCS RCS VESSEL RV

RC RCS RCS-430 NV
!

N RCS RCS431C NV

N RCS RCS-515 MOV

N RCS RCS 516 MOV

! FNRHX ECCS RM-HX1B HX

RHRMX ECCS RH HX1B HX

SBAFWS AFW SFW 9704A MOV

SBAFWS AFW SFW 9701 A MOV

S8AFWS AFW SFW 9701B ?.OV

SBAFWS AFW SFW 9703A MOV

95- 12/89
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Table 4 2. Partial Listing of Comp;n;nts by Location
'

at Ginna. (Continued)
,

,

LOCATION SYSTEM COMPONENT ID COMP
TYPE

SBAF WS AFW SFW 9703B MOV

W WS AFW SFW 9704B MOV

SBAFWS AFW SFW P1C MDP

SBAFWS AFW SFW P1D MDP

SCRNHSE EP EP BUS 17 BUS

SCRNHSE EP t:P BUS 18 BUS

SCRNHSE EP EP SCRNIA PNL

3CRNHSE EP EP SCRN1B PNL

SCRNHSE SWS SWS PI A MDP

SCRNHSE SWS SWS PIB MDP

SCRNHSE SWS SWS-PIC MDP

SCRNHSE SWS SWMP1D MDP $

*
TR101D-UNK EP EP TRANSIC/ID TRAN

.

I

e

9
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND

'

.

LAYOUT DRAWlhGS '

A1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other Guld systems. As a general rule,
small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,

' and other lines that are less than 1/3 the diameter of the connect. major flow path. ,There
usually are tu versions of each fluid system drawing; a simplitied system drawing, and a,

'

comparable drawing showing component locations.' The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.-

Water sources are located on the left and water " users" (i.e., heat loads) or.

discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right-

to left.
Another exception is the Reactor Coolant System (RCS) drawing which is-

" vessel centered", with the primary loops on both sides of the vessel.
Horizontallines always dominate and break verticallines.--

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

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

distinguish among similar components based on their support system
req uirements (i.e., electric power for a motor.or solenoid, steam to drive a
tur bine, pneumatic or hydraulic source for valve operation, etc.),

L Valve symbols allow the reader to distinguish among valves that allow flow-

in either direction, check (non.retum) valves, and valves that perform an
overpressure protection function. No attempt has been made to defire the
specific type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).
Pump symbols distinguish between centrilugal 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 Sourrebook.
Location is indicated by shaded " zones" that are not inter.t.. to represent-

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

the component.

Piping locations between discrete components represent the plant areas-

through which the pi
underground pipe runs). ping passes (i.e. including pipe tunnels and

'

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 ver:; ion of the fluid syst ;m drawings.
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A 1.2 Electrical System Drawings
'

The electric power system drawings focus on the Class lE portions of the .

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

Flow generally is top to bottom'
-

'-

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

grid is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC-

power system are shown at the top cf the drawing.
Vertical lines dominate and break horizontal lines.-

Component symbols used in the electrical system drawings are denned in--

Figure A 2.

Locations are identified in terms of plant location codes defined in Section 4 of-

this Sousebook.
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-

, the component.
The electrical connections (i.e., cable runs) between discrete componens-

as shown on the electrical system drawings, DO NOT represent the acbal
cable routing in the plant.
Component locations that are not known are indicated by placing the-

discrete components in an unshaded (white) zone.

A2. SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL-NSIC 55
(Ref.1). The site drawings are approximately to scale, but should not be used to estimate
distances on the site. As built scale drawings should be consulted for this purpose.

Labels printed in bold uppercase correspond to the location 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.

A2.2 Layout Drawings

' Simplified building layout drawings are developed for the portions of the plant
that contain com3onents and sy.*. ems that are described in Section 3 of this Sourcebook.-
Generally, the foLlowing building:, 're included: reactor building, auxiliary building, fuel
building, diesel building, and'the mtake structure or pumphouse. Layout' drawings
generally are not developed for other building:.

| Symbols used in the simplified layout drawings are denned 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, should not be used to estimate room size or
distances. As built scale drawings for should be consulted his purpose, l,

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.

A3. APPENDIX A REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commerca.! Nucles
Power Plants.",~ ORNL NSIC 55, Volumes 1 to 4. Oak Ridge Nmional-
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1).
January 1972 (Vol. 2), Aprt'l 1974 (Vol. 3), and March 1975 (Vol. 4)
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F' (OPENICLOSED) V ALVE . RCV (OP&N CLOSED)

.

O
MOTDR OPER ATED VALVE MOV MOTOR OPER ATED_

(OPEN/ CLOSED) 3 WAY VALVE . MOV
(CLOSED PORT MAY YARY)

W
L> SOLENOlO OPER ATED VALVE * SDY SOLENOID OPER ATED=

F' (O P E N /C LO S E D) 8 WAY V ALVE * SOV
(CLOSED PORT MAY VARY)

HYDR AULic V ALVE . HV HYDR AULIC NON RETURNL

._ (OPENICLOSED) 4 4 VALVE . HCV (OPEN! CLOSED)F7

' PNEUMATIC VALVE . NV PNEUMATIC NON RETURN
F'

(O P E NIC LO S E D) VALVE NCV (OPEN' CLOSED)

j CHECK VALVE . CV S AFETY VALVE . SV
| (CLOSED)

- a
POWER OPER ATED RELIEF VALVE, POWER OPER ATED RELIEF V ALVE.

[ d SOLENOID PILOT TYPE * PORY J PNEUMATICALLY OPERATED . PORY
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\ /
I|

Figure A-1. Key To Symbols in Fluid System Drawings
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.
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|
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|

| Figure A-1. Key To Symbols in Fluid System Drawings
(Continued)

|
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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 10F TERMS USED IN Tile DATA TABLES.

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

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

[gk Definition

RCS Reactor Coolant System6

i AFW Auxiliary Feedwater System
| ECCS Emergency Core Coohng System (including HPSI and -'

LPSI)
CCS Containment Cooling Systcm (including containment spray

and fan coolers)
CVCS Chemical and Volume Control System (charging system)
EP Electric Power System
CCW Component Cooling Water System
SWS 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 corresponding 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-

,

,

i described above. For component ids, the system preface corresponds to what the plant
j 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 comsonent number appearing in the plant piping and;

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

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer to the location codes defined in Section 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 this field (see
COMPONENT ID, above). In this data base, a " power source" for a particular component-

(i.e. a load or a distribution-component) is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battely 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 chargeris used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load 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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! +' T A B L E B 1. COMPONENT TYPE CODES
.

COMPONENT COMP TYPE '

VALVES:
Motor operated valve MOV
Pneumatic (air-operated) valve - hN or AOV
Hydraulle valve HV
Solenoid operated valve SOV
Manual valve AT
Check valve - CV'

| Pneumatic non return valve NCV
Hydraulic non return valve HCV

i Safety valve SV
| Dual function safety / relief valve SRV

Power operated relief valve PORV
l (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 generator (U-tube or once through) SG

| Heat exchanger (water-to-water HX, HX
'

or water to-air HX)
i Cooling tower CT

Tank TANK or TK
! Sump SUMP
! Rupture disk RD
{ Orifice ORIF
l Filter or strainer FLT
l Spray nozzle SN
l Heaters (i.e. pressurizer heaters) HTR-
1
; VENTILATION SYSTEM COMPOhTNTS:
| Fan (motor-driven, any type)- FAN

Air cooling unit (air to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator- DG
Gas turbine generator GT
Battery BATT
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TABLE B.1, COMPONENT TYPE CODES (Continued)-

!

| '

| COMPONENT COMP TYPE '

ELECTRIC 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 RECT
Inverter

.

UPS
INV

Uninterruptible pwer supply (a unit that may
include battery, battery charger, and inverter)
Motor generator .MG
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

l
i

|
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