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CALTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis R¢ gort, system and
layout drawings, and other published information. Ty the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this documen: has
not been independently verified by the licensze or the NRC,

NOTICE

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

Mr. Mark Rubin
U.S. Nuciear Regulatory Comrnission
Office of Nuclear Reactor Regulation
Division of Engineening and Systems Technology
Mail stop 7E4
Washington, D.C. 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Ap(;)licadons International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

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

V. 12/89




GiINNA
RECORD OF REVISIONS

A

REVISION COMMENTS




Ginna

GINNA YSTEM SOURCEBOOK

This sourcebook contuns summary information on the Ginna nuclear power
plant. Summary data on this plant are presented in Section 1, und similar raclear power
plants ure identified in Section 2. Information on selected reactoy plar¢ systems is
presented in Seccion 3, and the site and building layout is illustrated in Section 4. A
bibliography of reports that describe features of this plant or tite is presented in Section 5,
Syinbols used in the sy .tem and layout drawings are defined in Appendix A. Terms used
in data tables are defined' in Appendix B.

1. SUMMARY DATA UGN PLANT
Sasic informztion on the Ginna nuclear power plant is listed below:
Docke: number 50-244
Operator Rocheser Gas and Electric Cotp.
Locatoun 15 mi. NE Rocher .
Commercial operation Cil 7-70
Reactor type PWR
(SSS vendre Westinghouse
Number of loops 2
Power MWUNMWe) 1520/47.0
Architect-engineer Gilbert
Containmr.* t type Reinforced concrete cylinder w'th steel
liner
3. IDENTIFICATION OF SIMILAR NUCILEAR POWER PLANTS

Ginna utilizes & Westnghoust PWR two-losp aye'ear steam supply system
(NSSS). Other two-joop Wesanghouse plants in (he United Suwates include:

Kewsnunze
t'oini Beaeh ' and 2
“rarie Island | and 2

3. SYSTEM INFORMATION

This section coniains descripaons of selected systems # the Ginna nuclear power
plant in temtns of general function, operadon, System success ¢riteria, major components,
and support systen requirements. A sutmary of major systems at the Ginna nuclear
power platit is present2d in Table 3-1. Ju the "Report Secrion” column of this table, a
section referenoe (1.e. 3.1, 3.2, erc.) is provided for all systems that are described in this
report. An entty of "X" (n this column means th « the system is not described in this
report. In the "FSAR Section Referznce” columi, a cross-reference is provided to the
section of the Fina! Safety Anaiysis Report where addidonal information on each system
can e found. Other sovrces of information ot thi s plant are identified in the bibliography
in Section S.

Several ¢ooling waier systems are /d :ntified in Table 3-1. The functional
rel wonsbips that exist araong cooling water sys.ems required for safe shutclown are shown
in Figure 31. Deails on the irdividua! coolir g water systems are provided in the report
sections ilentitied in Table 3-1.

l 12/89



68/21

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

Generic Piant-Specific Report FSAR Section
System Name Systea Namg Section Reference
lleadcr Heat Removal Systems
Reactor Coolant System (RCS) Same 31 S
Auxihiary Feedwater (AFW) and Same 32 7412 105
Secondary Steam Rehef (SSR)
Systems
Emergency Core Cooling Systems Same
(ECS)
- Hagh-Pressure injection Safety Injecon System, CVCS 33 63
& Recwcuianon
- Low-pressure Impection Residual Heat Removal System 33 6.3
& Rearculation
D~cay Heat Removal (DF) Residual Heat Removal (RHR) 33 545,63
System (Residual -~ Roraoval System
(RHR) System)
- Mam Stcam and Power Conversion Mam Stcam Supply System X 7413 103
Systems Condensate and Fedwater System, 104
Ciwrculating Water System 106
- Onher Heat Removal Systems Nons weanfied X
Reactor Coolant Inwvi ~tory Control Systems
- Chemmcal and Volume Control System Same 14 7415, 93¢
(CVCS) (Charging System)
- ECCS See ECCS, above
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Table 3-1. Summary of Ginna Systems Covered in this Report (Continued)

-

G eneric

System Name

Containment Systems
- Contammment

Containment Heat Removal Systems

- Containment Fan Cool~ Sy stem

Containment Normal Ve .sifanon Systems
Combustible Gas Control Systems
Reactor and Reactivity Control Systems
Reactor Core
- Control Rod System
Boration Systems

lmtr-tm & Jomtro. (1&C) Systems
Reactor Protection Hysiem (RPS)

System (ESFAS)

Remote Shutdown System

Plant-Specific
System Name
Same

Post Acodent Heat Removal
Systerms

Same

Reacwr Contamnment Fan
Cooler Subsystem

Contanment Penetranon
Ventilation Subsystem

Combu stible Gas
Control System

Same
Control Rod Dnive System
See CVCS, above

Reactor Trip System

Auxihary Shutdown Panel

Report
Section

i9

19

s
35

FSAR Section

6:22
6221

941

625

41

46

7.2

73

74
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Table 3-1. Semmary of Ginna Systems Covered in this Report (Continued)

Generic Plant-Specific Report FSAR Se~*'om
Instrumentation & Control (I&C) Systems (continued)
Other 1&C Systems Vanous systems X 72.73.74
w Systems
ChsleElecchowchysnun Same 16 $1,.83
- Non-Class 1E Llectric Power System Same X 82 83
Diesel Generator Auxilizry Systems Same 36 954thru958%
- Component Cooling Water (CCW> Same 37 922
System
Service Water System (SWS) Essential Water System, iR 7414 921
Non-essential Service Water System
Other Cooling Water Systems None Identified
- Fare Protection Systems Same X 951
- Room Heating, Ventilating, and Awr- Same X 941 thru 9410
Conditioning (HVAC) Systems
- Instrument and Service Air Systems Compressed Awr Systems X 9231
Refurhing and Spent Fuel Systems Spent Fuel Pool Covting and X 913, 914
Clcm System, Fuel Handhing
- Radwactive Waste Systems Radwactive Waste Management X i
Systerns

- Radanon Protection S siems Same X 12
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Ginna
LI | REACTOR COOLANT SYSTEM (RCS)

L1 %m&nm

¢ RCS transters heat from the reactor core to the ucondlfgocoolam system
via the steam generators. The RCS pressure boundary also establishes a boundary against
the uncontrolled telease of radioactive material from the reactor core and primary coolant.

32 %n%mm
¢ RCS includes: (a) the reactor vessel, (b) two parallel reactor coolant loepe,

(¢) two reactor coolant pumps, (d) the primary side of the steam generators (¢) a
pressurizer, and connected piping out to a suitable isolation valve boundary. An isometric
drawing of a two-loop Westinghouse RCS is shown in Figure 3.1-1, Simplified diagrams
of the RCS and important system interfaces are shown in Figures 3.1-2 and 3.1-3. A
summary of data on selected RCS components is presented in Table 3.1-1.

313 Sastem Operation

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 comuined action of pressunzer heaters and rmsuriur 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
1 maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
to the ulumate 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 ety 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 spilis 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.

314 System Success Criteria

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

An unmitigatable LOCA is not initiated.

If a mitigatable LOCA is initiated, then LOCA mitigating systems are
successful.
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3‘106

Ginna

If a transient is initiated, then either:

- RCS integrity is maintained and cransient 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

Component lnformation

. RCS

I. Total system volume, including pressurizer: unknown
2. No operating pressure: 2235 psig

. Pressurizer

1. Water volume, full power: 480 fi3
2 Steam volume, full power: 320 fi3

. Reactor Coolant Pumps (2)

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

. Po 2r-Operated Relief Valves (2)

1. bet pressure: 2335§sig
2. Relief capacity: 179,000 Ib/hr (each)

Safety Valves (2)
1. Set pressure: 2485£s1g
2. Relief capacity: 288,000 Ib/hr (each)

. Steam Generators (2)

1. Type: Vertical shell and U-tube
2. Heat Transfer Rate: 5.204 x 10¥ Bruhr (total)

Support Systems and interfaces

Maotive Power

| . The reactor coolant pumps are supplied from Non-Class 1E switchgear.

2. There are two banks pressurizer heaters: A and B, These are Class 1E AC

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

. Reactor Coolant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to cool the reactor
coolant %umsp shaft scals and to maintain a controlled in-leakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA.

. 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

COMPONENT iD CONMP. LOCATION POWER SOURCE [VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP |
RCS-436 NV RC EP-CBPIA 125 CR DCNA
RCS-431C NV "o EP-CBP1B 12% CcR DC1B
RCS 515 MOV RC MCC 1C <80 AR ACNA
RCS- 516 MoV RC MCC 1D 4R0 AR ACHB
| ACS VESSEL Av RC




Ginna

FEEDWATER SYSTEM (AFWS) AND

32 AUXIL Y
Y STEAM RELIEF SYSTEM (SSRS)

IAR

SECONDAR
3.3.14 :
The AFWS provides a source of feedwater to the steam generators (o remove
heat from the reactor coolant systemn (RCS) when: (a) the main feedwater system is not
available, and (b) RCS pressure is too high to permit heat remova! by the residual heat
removal (RHR) system. The Secondary Steam Relief System (3SRS) 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 stearn and power conversion s, {«wms 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.

¢ consists of a main system and a standby system. The main AFWS§

consists of two subsystems. One subsysiem utilizes a turbine-driven pump, the other
utilizes two motor-driven pumps. Both subsystems can deliver feedwater to both steam
generators. A normally closed crosstie exists between the two subsystems. The turbine-
driven pump can be supplied with steam from e'*her 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 S. Each ctandby
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 drawings of the main AFWS and the SSRS are shown in Figures
3.2-1 and 3.2-2. Simplified drawings of the standby AFWS are shuwn in Figures 3.2.3
and 3.2-4 A summary of daw on selected AFWS comnponents is presented in Table 3.2-1,

3.2.3 %uum.ﬂmuunn

uring 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 @ 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 'n both 4.16 kV
buses.

Water to the pump suction is provided by two CS8Ts, wivi the service water
system as a back-up. The capacity of the CSTs are 30,000 gallons each. Makeup (o these
CSTs can be provided from a 10 000 gallon CST, or the condenser hotwell. An
unlimited supply of makeup water is u/so available from Lake Ontario via the service water
system. An is provided on each CST to indicate that the 22,500 gellon level has been
reached and that makeup to the tank is required.

All pumps have sufficient head to deliver their rated capacity to the steam
gerierators 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
auxiliary feedwater capability. The standby S 1s actuated in the event of a high energy
line break in the main S 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 hose connection for water supply from the fire water system can be established.

There are both AC and DC powered lube vil pumps that provide lube oil for the
turbine-driven gump bearings. The lube oil is cooled by pumping it through & heat
exchanger which is cooled by the SWS. In the event of a loss of AC power, SWS cooling
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Ginna

is lost and the DC lube oil pump will circulate uncooled lube oil to the turbine-driven AFW
Kump‘ It has been determined that the turbine-driven pump can operate for at least two
ours at full capacity wit™out lube oil cooling.
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,
paralle] motor-operated valves can be utilized for flow control.

324 System Success Criteria

For the decay heat removal function to be successful, both the AFWS and the
SSRS mi st operate successfully. The AFWS success criteria are the following (Refs. |
und 2,

Adequate makeup to one of two steamn generators is required irom any of the
following sources.

The turbine driven main AFWS pump
Either of the two motor-driven main AFWS pumps.
Either of the two motor-driven standby S pumps

Condensate storage tank 1A and 1B, the yard fire hydrant system, or the service
water system is an adequate source of water for the AFWS pumps,

32,8 Component Information

A. Motor-driven AFWS pumps 1A, |B

. Rated flow: 200 m@ 3099 ft. head (1344 psid)
. Rated capacity: 1
3. Type: 3 Phase horizontal centrifugal

B. Motor-driven standby AFWS pumps 1C, ID
1. Rated flow: 200 882@ 2500 ft. head (1084 psid)
2. Rated capacity: 1
3. Type: Horizontal centrifugal

C. ‘1urbine-driven AFWS pump 1E
| Rated flow: 400 (g;‘n 3099 ft. head (1344 psid)
2. Rated capacity: 2
3. Type: Horizontal centrifugal

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

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

F. Atmospheric Steam Dump Valves (2)
1. Capacity 313,550 Ib/hr @ 1060 psig (normal)

[ 35
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3.2.6

3.3.7

Ginna

Support Systems and Interfaces

A. Control Signals

1. Automatic
The main AFW motor-driven pumps are automaucally actuated on either a
2-out-of-3 low-low level in any steam generator, a safety injection signal, or
a trip of both main feedwater pumps. The AFW turbine-drive.. pump is
automnatically actuated on either a low-low level in any two steam generators
or a complete loss of electrical power on buses 11A or 1 1B.

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

L=

B. Motive Power

C. Other
1.

L

|. Tne motor driven main and standby AFWS pumps and motor-operated

valves are Class 1E loads that can be supplied from the standby diesel
enerators as described in Section 3.7, (See Table 3.7-2)

p. e 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 1E DC system.

Cooling for the motor-driven main AFWS pump bearings and lube oil
coolers are provided by station service water loop A.
Cooling for the turbine-driven main AFWS pump bearings and lube oil
cooler is provided by station service water loop B.
Lubrication and cooling are provided locally for the standby AFWS pumps.
The service water system is the backup water source for the AFWS, and the
g_r;"mary water source for the standby AFWS (see Section 3.9),

e fire water system can be aligned as a backup water source for the
standby AFWS (see Section 3.10).
Systems for AFWS pump room cooling have not been identified.

Section 3.2 References

rJ

s ) N F SN

. R, E. Ginna Safety Analysis Report, Sec. 10.5
. 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,
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Table 3.7 1.

Ginna Auxiliary Feeawater System Data Summary
for Selected Components

COMPONENT 1D cCOoOMP. LOTATION POWER SOURCE |[VOLTAGE ] POWER SOUACE EMESG.
TYPE LOCATION LOAD GRF
AFW - 3504A MOV L &) DC MAIN 18 i BA T3MB DCB
AFW 3505A MOV 3 DC MAIN 1A 125 BATRMA DC/iA
AFW- 3996 MOV B DC-MAIN 18 125 BATRMB PCM1B
AFW 4000A MOV s MCC 1L 480 AB AC/TA
AFW 40008 MOV ¥ MCC 1™ 480 AB ACHB
AFW-4007 MOV 3 MCC 1C 450 AB AC/1A
Ar 24008 MOV B MCC 1D 280 A ACAB
AFW-4013 MOov B MCC 1D 48BG AB AC/B
AFW 4027 MOV B MCC 1C 480 AB AC/A
AFW 4028 MOV B MCC 1D 480 AB ACEB
AFW-CST1 TANK CSTRM
AFW-CST2 TANK CSTRAM
AFW P1A MDP 2] BUS 14 480 AB ACMA
AFW P18 MOP 3 BUS 16 480 AB AC/1B
AFW P1E TOP 3
SFW 9629A MOV A8 MCC 1L 480 AC AC/.A
96298 MOV AB MCC 1™ 480 AB AC/B
SFW-9701A MOV SBAFWS MCC 1L 489 AB AC A
SFW 97018 MOV SBAFWS MCC 1™ 180 AB AC/18
SFW 9703A MOV SBAFWS MCC 1L 480 AB ACNA
SFW 97038 MOV SBAFWS MCC 1™ 480 AR AC/B
SFW - 9704A MOV SBAFWS MCC 11 480 AR AC/IA
SFW 97048 MOV SBAFWS MCC 181 480 AR AC/E
SFW PIC MDP SBAFWS BUS 14 480 AB AC/1A
SFW-P1D MDP SBAFWS BUS 16 480 AB AC/1B
SG1A SG RC
SG-1B SG RC




Ginna

3.3 FMERGENCY CORE COOLING SYSTEM (ECCS)

L
¢ , of Safety Injection System (S1S), is an integrated set of subsystems

that perform emergency coolant injection and recirculation functions to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolant
injection function is performed dur'u‘:f a relatively short-term period afier LOCA initiation,
followed by realignment to a recirculation made 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).

3.32 Wmm
¢ emergency coalant injection (ECI) function is performed by the following

subsystems:

Accumulator.
Safe? 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 &um_,ps also
provide the shutaown cooling function. The l{efueliﬂg 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 boric acid tanks. During recirculation, the
RHR pumps take a suction on the containment sump.

Simplified drawings of the safe;y injection system are shown in Figures 3.3-1
and 3.3-2. The RHR system is shown in Figures 3.3-3 and 3.3-4. The charging system
s éﬁ'“{'i‘w in Section 3.4, A summary of data on selected ECCS components is given in
table 3.3-1.

3.33 umn&uﬁnm
%uring normal operation, the ECCS is in standby. The ECCS pumps are
automatically actuated by any of the following Safety Injection Signals:

- Low 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 inf'ection system, dischuginf 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 the 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.

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

E. Borc Acid Tanks (2)

1.

9
..

Volume: 3600 gallons each
Operating temp: 2250°F

F. RHR Heat Exchangers (2)

Type: Verucal shell and U-tube

2. Heat transferred 2.415 X 107 Btu/hr (total)

Support Systems and loterfaces
A. Control Signals

-

-

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

Low 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 injection and RHR pumps
opens the S steam isolation valves
produces a phase A ccatainment isolation signal

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 recirculation mode requires operator action.

B Motive Power
All ECCS motor driven pumps and motor operated valves are Class 1E AC
lsoads uu;x 7can b2 supplied from the standby diesel generators as described in
ection 3.7,

C. Other
1.

2.

Cooling for the tafety injection and RHR pumps is provided by the
Component Cooling Water System (see Section 3.8).

Safety iniection pump chrust bearings are cooled by the service water system
(see Section 3.9).

. ECCS pump room cooling is provided by local fan coolers in each pump

?gm. with cooling water provided by the service water system (see Section
9).

. The RHR heat exchanges are cooied by the Component Cooling Water

Sysiem (see Section 3.8).
akeup to the SI accumulators is by the SI pumps.
Nitrogen supply provides S accumulator pressumization.

22 12/89



3.3.7

Section 3.3 References

1. Ginna Final Safety Analysis Report, Sections 54.85, and 6.3.1
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Table 3.3-1.

for Selected Components

Ginna Emergency Core Cooling System Data Summary

COMPONENT 1D comp. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG
1YPE_ LOCATION LOAD GRP.

CS-896A MOV [Y3) MCC 1C 480 AR AC/1A |
CS-8968B MOV AB MCC 1D 480 AB ACHB
RH-700 MOV RC MCC 1C 480 AB “AC/A

RH- 701 MOV RC MCC 1D 480 AB ACB

Ri 720 MOV [RC MCC 1C 480 AB AC/TA
RH-721 MOV RC MCC 1D 480 AB AC/18

RH 550A MOV ABSUR MCC 1C 480 AB AC/1A

RH 8508 MOV ABSUB MCC 1D 480 AB AC/1B
RH-851A MOV AC MCC 1C 480 AR AC/1A

\H 8518 MOV RC MCC 1D 480 AB AC/18

AH 857A MOV AB MCC 1C 480 Y2 ACA
18578 MOV AR MCC 1D 480 AB ACB
HH-857C MOV AB MCC 1C 48( AR AC/IA
OB HX [EXTa

408 HX [E

HH-P1A MOP ABSUS BUS 14 480 AB AC/TA J
RHPIB MUP ABSUB BUS 16 480 AR AC/iB
SI-1615A MOV A MCC 1C 480 aB AC/1A
S1-18158 MOV AB MCC 1D 480 ) AC1B
SI-871A MOV AB ol 1D 480 AR AC/B
Si-8718 MOV AR MCC 1D 480 AR AC8
SI-878A MOV AC MCC 1T 480 AR AC LA
St-3788 MOV RC MCC 1D 480 AB AC/18
SI-878C MOV AC MCC 1C 480 AR AC/1A
S1-8780 MOV RC MCC 10 480 AR AC/1B
SiPIA MDF AB BUS 14 480 AB AC/1A
SIPiB MDP ) BUS 16 480 AR ACB
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Tahle 3.3-1. Ginna Emergency Core Cocoling System Data Summary

for Selected Components (Continued)
COMPONENT 1D comP. LOCATION | POWER SOURCE |VOLTAGE | POWER SOURCE ! *MERG
TYPE LOCATION LOAD GRP. |
SIP1C MDP AB BUS 16 480 LY3) AC~ 8
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1.4 CHARGING SYSTEM (CVCS)
3.4.1 xstem Function
Ihe charging system is part of the Chemical and Volume Control Systen
CVCS ['he ponsibie [or maintaining the proper water inventory in the
Re i Coolar Viding required seal water tiow to the reactor coolar pums
‘ and mair punty and the proper concentration of neutron absorbing and
cort ninmpiung CavmiCals 1n the reacstor coolant and to process the reactor enolant
fflu~nt for reuse of bo~¢ acid and makeup water. The makeup function of the CVCS is
re €Q 10 maintain the piant in an extended hot shutdown condition folli ving a gansient
[ nNarging pum; are used in response to LOCA
]
sten art perform the functions of
ant chemistry and purity control, and
! tree positive displacement ¢t
! from the voiume control tank ang
! the regenerative heat excha
ystemn are shown in Figures 3.4-1 and
~ stem components is presented in Table
3
It HIOWS through the letdown line to the
: ng pumns for return to the RCS
. shell side of the regenerative heat
xcnanger tor an inial temperature reduct essure 1§ then reduced Ly a letdown
tice. The coole W pressure water tainment and enters the auxiliar
' a second te rature reduction in the tube side of the
nont er, tollawed Ly a second pressure reduction by the low
! § then directed through vanous filters and ion exchangers
volume control tank (VCT) where 1t 1s returned to the RCS by
he ¢ EINE pume.  1n also take a suct: - on the RWST which is
an a ater
passes throu of the regenerative heat
X ¢ t from the letdown flow before being returned to the RCS
Char ¢ Of two normal charging 'ines: to the cold leg B or hot leg
B. dhould the charging line inside the reactor containment building be inoperative for
re the line may be isolated outside the containment he g flow may
Injected via pressunzer auxiliary spray line. Flow may d to the alternate
narging iine connected to RCS colc leg A. A portion of at 1§ filtered and
C INto the reactor coolant pump seals
1.4.4 S » Nuccess Criteria
The following success criteria for RCS makeup during normal operation are
ascumed to aiso apply forr  -t-tras sient RCS makeup
| of 3 charging pumps taking suction on the VCT or the RWST is required for
qu st-transient makeup to the RCS
[f th orated makeup must be pr

)




(omponent Informs*ion
"}' ;L
Rated flow: 60 gpn

['ype: positve displacement

re

' 0
al b

efueling Water Storage Tank
Capacity: 338,000 gallons

Operating pressure: aum:.: theric

olume control tank
Volume: 1500 gallons
Ooperating pressure: 78 neie ntern | lQ.\\‘,‘C\(C..._
perat g PIc ure S PSIE HCTTAal P51 Tl
5

] temperature: 250°F

operatin

aupport Systems and Interfaces

Control Signals
. Automatg
A safety injection signal automatically starts all three charging pumps and
causes pump suction to change from the VCT to the RWST
Remote manual
he charging pumps and associated motor-operated valves can be actuated

L g =
Dy remote means tfrom the control room

imps and motor-operated valves of the CVCS are Class 1}

n be supplied from the standby diese! generators as describ

ging pump lubrication and cooling is assumed to be provided locally
harging pump room cooling systems is provided by local room coolers

\ 1 (see Section 3.9
harging pump seal leakoff tank holds charging purnp leakage

Ginna Final Safety Analysis Report, Section 9.
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Table 3.4-1.

for Selected Components

Ginna Charging System Data Summary

COMPONENT D cCOoOmMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.
RGN-HX HX RC
VC-P1A MDP AB BUS 14 480 AB AC/1A
vC-PiB MDP AB BUS 16 480 AB ACB
VC-P1C MDP AB BUS 16 480 AB ACNB




Ginna

3.5 CONTAINMENT HEAT REMOVAL SYSTEMS
3,81 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.

3.8.2
The containment heat removal systems cc-sists 0f twn separate subsystems:

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
hozizontal 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
recircuiation. The Containment ACU system consists of four air cooling units, each
including air operated inlet louvers, roughing filters, cooling coils, far and drive motor,
duct distribution system, and instrums ntation. and controls. The cooling coils are supplied
by the Service Water System.

Simplified drawings of the Containment Spray System are shown in Figures
3.5-1 «nd 3.5-2. The interface between the Containment ACUs and the service water
system 1s shown on the SW system drawings in Section 3.9. A summary of data on
sslected containment heat removal system components is presented in Table 3.5-1.

3.5.3  System Operation

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
containment 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 level inth- ~ WST is reached the RWST is isolated and recirculation of water
from the containment . ip is accomplished by diversion of a portion of the flow from the
discharge of the RHR .mps to the suction of the CSS pumps .

The containment ACUs are normally in use duning 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. Fach of the four fan cooler units
1s 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 tan is started.
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
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 1 of 2 containment spray pumps operating

35 12/89



3.5.6

3.8.7

Comuponent Information

. Containment Spra% Pumps A and B

1 R“Cdln W
2. Rated capacity: §
3. Type: horizontal cer'rifugal

Oolgam @ unknown head

. Containment Air Recirculation Cooler Units

1. Design duty: 4280 Btu/sec uach
2. Rated capacity = 25%

3. Fan type: centnifugal

4. Coil type: plate fin-tube

. Spray Additive Tank

1. Minimum volume: 4500 gal
2. Design pressure: 300 psig

Support Systems and Interfaces

. Conuol Signals

Automatic

Ginna

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.

to

. Remote manual

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

control room.

. Motive Power

The CSS pumr  ACU units, and related motor-operated valves are Class 1E
AC loads tha. .an be supplied from the standby diesel generators, as described

in Section 3.7. Redundant loads are supplied from separate load groups.

. 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).

. Other

Lubncation an¢ ~ooling are assumed to be provided locally for the CSS pumps.

Section 3.5 _References

|. Ginna Final Safety Analysis Report, Sec. 6.2.2
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Table 3.5-1.

Ginna Containment Heat Removal Systems Data Summary
for Selected Components

COMPONENT 1D comp ! LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE e LOCATION _ LOAD GRP |
ACU- 1A FAN RC BUS 14 48( AR TAC/IA
ACU-18 FAN RC BUS 16 480 AB AC/ 1B
ACU-1C FAN £ BUS 16 480 AB rr = AC 1R
ACU 1D FAN RC | BUS 14 280 AB ACTA
CS 860A MOV AB MCC 1C 280 AB — {ACHA |
CS-8608 MOV AB MCC 1D 480 AB FAC/1B
CS-860C MOV AB MCC 1C 480 AB %A(, 1A 1
CS-860D MOV AB MCC 1D 480 AR AC/18
CS P1A MDP AB BUS 14 480 AB ACIA
CS-PiB MDP AB BUS 16 4R0 AB AC/1B
CS SPRAY 1 SN RC L o J
CS-SPRAY 2 SN RC o |
______ = J




Ginna
l.6 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS

3.6.1  System Fur tion

The instrumentation and control systems consist of the Reactor Protection
System (RPS), the Engineered Safety Features (ESF) Instrumentation System, and
systems for the display of plant inforn:ation to the operators. The RPS and ESF systems
monitor the reactor plant, and alert tne operator to take corrective action before specified
iimits are exceeded. The RPS will initiate an automatic reactor m’F (scram) to rapidly
shutdown the reactor when plant conditions excesd one or more specified limits. The ESF
system will automatically actuate selected safety systems based on the specific Jimits or
combinations of limits 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 :
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 engineered safety features com?onems that can be actuated. Ogerator
instrumentation display systems consist of display panels in the control room that are
powered by the 120 VAC electric power system (see Section 3.7). The remote shutdown
capability 1s provided by remote panels and local equipment controls in conjunction with
normal automatic systems,

3.6.3  System Operation

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 ranfc‘ ¢
reactor trip breakers interrupt power to the rod cluster control assemb y 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 mp:

- High neutron flux

- High neutron flux rate

- Negative neutron flux rate

- Ovenemperature delta T

- Overpower delta T

- Low pressurizer pressure

- High pressurizer pressure

- Low reactor coolant flow

- Safety injection system actuation
- Turbine trip

- Stearn/feedwater flow mismatch
- Low-low stearn generator water level

In addition, the RPS can be manually tripped.
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jated by redundant logic and coincidence
th the RPS. Each network actuates a device t}
'v"f\\i e DMeENnt. Motor Slarters ari\ \ “‘.- Ors L.,A
LALC o . 88 \ MATAGT D, N Wi ve Cral( }
'

i nnel \ - »
independent measurements annels u't’ used for each sensed parameter

)

Wwing protective actions are initiated by ESF actuation sys C’“*-

Containment 150iatot
Containment COOlNE Syste
1 '

1daln Sigam Line 1soianor
Feedwater 1solatior

A - 4 " . ¥ '
AUXLLArY feegdwaler actuation

Dicsel generator stan

o v s o - | g 1 o
actuanon systems provide an actuation signal to each individual compone
he required engineered safety features system

e Shutdowr
Equipment is provided in appropriate locations outside the control room to
ulow the plant to maintain & hot shutdown condition (Ref. 1, Section 7.4.3)
1 & hot shutdown capability, local controls are provided for the

WINE systems, 1n addition to those controls 1n the main control reon

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

M1t

pump Local starvstc P SW itches and instrumentation 1s also p"«‘HJCd [or
!
5

he intermediate building emergency local instrumentation panel. Similar
l0cal panels exist for the motor driven AFW pumps and for the standb:
AFW pumps. Feedwater flow and steam generator level control can be
accomplis 1;\‘ from "m local panels. An alarm is sounded in the control
room when pump controls are transfemred to local

Service Wate

LOCAI stop/start switches with selector switches are provided for the service
vater pumps

Atmosphenic Steam Dump
Uhe valves of the SSRS can be operated locally

Component Cooling Water

Local controls are available for the CCWS pump and valves

Instrurnent Air

Instrurcent air is supplied by the service air system through filters and
dryers. The service air ¢« Mpressors can be started and stonped loc .a'.,\ at
compressor control panels. The air filter and dryer controls can be operated
lfk\k.s\

C hemical and Volume Control Systen

A local stop/start switch with a sele cm' switch to operate charging pump 1A

nos

1S prov ldi‘u along with manual speed control for all charging pum

In add'tion, local stop/start and motor control is provided for diesel generator
lA, the *w nc acid transfer pumps, and the pressurizer heaters. Valve control is
provided locally for all other valves requiring operation during hot shutdown




ayslem success Criteria

RPS
'he RPS uses hindrance logic (normal = |, = () in both the input and output

logic. Therefore, a channel will be in a trip state when input .\! jnals are lost
when control power is lost, or when the channel is (e'n;\or;\nl» remmcd from
service for testuing 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 1s implemented by the scram circuit breakers which must open in

recr
i

esponse to & scram signal. Typically there are two series scram circuit b.';\-.r"“-

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 determined

ESF Svystems

In general, the loss of instrument power to the sensor, instruments, or logi

devices places that channe!l 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
determined

Manually-Initiated Protective Actions
When reasonable time is available rotective actons may be perte )71llu

manually by p..:r;: p"'w".:‘wl The control room operators are capable of
operating individual componeats using normal control circuitry, or «mrm::r:g
groups of components by manualiy tripping the RPS or an ESF subsystem
The control room operators also ) ur:v..‘ n;ud'.l“ d persons 1nto the plant to
operate components locally or from some ather remote control location (i.e., a

ceaiter). To make these hu. gments,
data on key plant parameters must be “vnailable to the operaiors

remote shutdown panel or a motor ¢ritro!

\’“mm“ \;n“-m:, anyd IIILQI.“H':

Control Power

l. RPS
The RPS inpu
VDC main d
ESF
The ESF system input instrument ¢hannels are powered from the 120 VAC
Instrument buses

Operatcr Instrumentatior

wered from the Class

Operator instrumentation displays are powered from
instrument buses

S‘us‘lirln 1 Q Bﬁ‘ﬂ[‘\nr(\a

Ginna Final Safety Analysis Report




Ginna
3.7 ELECTRIC POWER SYSTEM

3.7.1

The electnc power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the 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 .urces are not available.

3.7.3

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 1A is connected to 480 VAC buses 14 and 18, diesel
1B 1s connected to buses 16 and 17.

The 125 VDC systam provides power for control and instrumentation and other
loads. The system consists of batteries, battery chargers, panels, fuse boxes, and main
buses 1A and 1B. 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 buses. Two buses can
be supplied from an inverter/rectifier, and two buses are supplied or from a 480 VAC MCC
through a transformer. Each inverner/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 1E
source.

Simplified one-line diagrams of the 480 VAC electric power system are shown
in Figures 3.7-1 and 3.7-2. The l% VDC system is shown in Figures 3.7-3 through 3.7-
6. The 120 VAC System is shown in figure 3.7-7 and 3.7-8. A summary of data 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
3.7-2.

. 15 .

During normal operation, the Class 1E 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 1E portion of the electric power
system from the diesel generators.

The DC power system normally is suppi.ed through the battery chargers, with
the batteries "floating"” on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are rated for approximately 8
hours of operation without assistance from the battery chargers.

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

Redundant safeguards equipment such as motor-driven pumps and motor-
operated valves are suptglied by different AC buses and motor control centers. For the
purpose of discussion, this equipment has been grouped into “load group”. Load group
AC/1A contains components nowered either directly or indirectly from diesel generator 1A.
Load group AC/1B contains components powered by diesel generator |1B. Components
receiving DC power are assigned to load groups DC/1A or DC/1B, based on the battery
power source.
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3.7.4

Ginna

Basic system success criteria for mitigating transients and loss-of-coslant

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 thet may exist between independent load groups:

3.7.%

3.7.6

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

Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to ¢ snual loads are intact

Power to the battery chary.. > 1s restored before the batteries are exhausted

Component Information

. Standby diesel generators 1A, 1B

1. Rated ioad: 1950 kW continuous
2. Rated volage: 480 VAC
3. Manufacturer: Alco

. Battenes 1A, |B

1. Rated voltage: 125 VDC
2. Rated capacity: approximately 8 hours with design loads (Ref. 1)

Support Systems and latecfaces

. 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.

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

L

. Diesel Generuior Auxiliary Systems

|. Diesel Cooiing Water System
Each diesel generator 1s 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 diese!l has an independent air starting system.

3. Diesel Fuel Storage System
The diesels are 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 operaton of the diesel generator.
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Ginna
C. Switchgear and Battery Room Ventilstion Systems
These systems maintain acceptable environmental conditions in the switchgear

and battery rooms, and may be needed for long-term operation of the electric
power systems. Details of these systems have not been determined.

3.7.7  Section 3.7 References
|. Sinna Final Safety Analysis Report, Section 8
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Figure 3.7-3. Ginna 125 VDC Train A Electric Power System
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Table 3.7-1. Ginna Electric Power System Data Summary
for Selected Components
COMPONENT ID | COMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURC: | EMERG.
TYPE LOCATION _ [LOAD GRP.
EP-AB1A PNL AB DCMAIN 1A 125 BATHRMA DC/1A
EP-AB1B PNL AB DCMAIN 1B 125 BATRMB 0Ccna
EPBATT1A BATT BATRMA 125 DC 1A
EP-BATT-1B BATT BATRMB 125 OC1B
EP-BC1A BC BATRMA MCC 1C 480 AB AC/TA
EP-BC-1A1 BC BATAMA MCC 1C 480 AB AC/1A
EP-BC-1B BC BATRMB MCC 1D 480 AB AC/1B
EPBC 18T BC BA 1 HMB MCC 1D 480 AB AC/1B
EP-BDG1A PNL DGA DC-MAIN 1A 125 BATRMA BCNA
EP-BDG1B PNL DGB DC-MAIN 18 125 BATRME DCnB
EP-BUS 14 BUS AB DG 1A 480 DGA AC/TA
EP-BUS 16 BUS AB DG 18 480 DG8 AC/1B
EP-BUS 17 BUS SCRNHSE DG 1B 480 DGB AC/1B
EP-BUS 18 BUS SCRNHSE DG 1A 480 OCA AC/1A
EP-BUS 1A BUS CR INV/CVT 1A 120 CR DC/1A
EP-BUS 1B BUS CR TRANS 1C/1D 120 TR1C/1D-UNK AC/1A
EP-BUS 1C BUS CR INV/CVT 1B 120 CR DC1B
EP-CB-14 CcB DGA DG1A 480 DGA AC/1A
EP-CP-16 c8 DGB DG 1B 480 DGB AC/1B
EP-Cr-17 cB DGB DG 18 480 DGB AC/1B
EP-CB-18 c8 DGA DG 1A 480 DGA AC/1A
EP-CBP1A ONL CR DC-MAIN 1A 125 BATRMA DCAA
EP-CBP!8 PNL CR DCMAIN 18 125 BATRMB DC1B
EP-DG-1B DG DG8 480 AC/18
EP-DG1A 0G DCAa 480 LCNA
EP-INV/CVT 1A NV BATAMA DC-MAIN 1A 125 BATAMA DC/1A
EP-INV/CVT 1B INV BATHMB DC-MAIN 18 125 BATRMB DC/1B
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Table 3.7-1. Ginna Electric Power System Data Summary
for Selected Components (Continued)
COMPONENT 1D coMP. LOCATION | POWER SOURCE |VO.TAGE| POWER SOURCE | EMERG.

TYPE LOCATION LOAD GRP.
EP MAIN 11 PNL BATRAMA BATT A 125 BATRMA DC/1A
FPMAIN B PNL BATRMA BATT B 125 BATRMP DC/1B
EP-MCC 1C MCC AB BUS 14 480 AB AC/1A
EPMC_ 1D MCC AB BUS 16 480 AB AC/1B
EPMCCIH MCC DGB MCC 1C 480 AB AC/1A
EP-MCCIL MCC AB MCC 1C 480 AB AC/1A
EP-MCC1M MCC AB MCC 1D 480 AB AC/1B
EP-SCAN1A PN SCRNHSE DCMAIN 1A 125 BATRMA DC/1A
EP SCRN1B PNL SCRNHSE DC MAIN 18 125 BATRMB ocis |
EP-TRANS1C/1D TRAN TRICID-UNK  [MCC1C 480 AB AC/A




Table 3.7-2. Partial Listing of Electrical Sources and Loads

at Ginna
[ POWER | VOLTAG 3 URCE] LOAD (OAD | COMP| COMPONENT |
SOURCE LSANGRP|  LOCATION | SYSTEM |COMPONENT ID| TYPE | LOCATION
BATT A 128 DCTA | DATAMA EP | EPMAIN A | PNL | BATAMA |
BATT B 728 TR |BATAMB  [EF  |EP-MAINTE IPNL |BATAME ]
Us 14 460 ChA |AB AW A\ATTEIA L [WOP B
T T KT AW SFWETE W, —TEETWE
EUS 14 ®0 ACA A {11 S § 1ol =% S 1 S ¢ E—
D P AC A o8 (AU Lm“'“nz———
BUS 14 480 ACTTA  |AB ol N 777 W " 1 7 | B—
(BUsTa 80 ACTTA  AB TNl |CCNPIA  |MDP |AB
Fﬁug T4 460 ACOA |AB CVCE | VCPiA  |MDP [AB
BUS 14 480 CSEY TTECCS  [RRPI& T [MDF [ABSUE
BUS 14 180 RCTTATAB EE I 7L -
US 14 480 ACTA | AR EP e (<& |
BUE 6 a8t ACTE  [AB AFW  |AFWBIE woP | |
BUS 16 480 ACTE | AB SFWPID  |MOF |SBAFWS
rBUE TS 780 WETEAB e85 TACU-TB [Pree——
ENERE 480 RC 1B |AB CCS  [ACU-IC FAN ARG
[BUS 16 63 ACTE TRE CCs  [CSPIB (/oL 2 7 Y- —
BUS 16 480 ACIB | AB W [CCW-PIB  |MDP |AB
BUS 16 380 B A TVCS [VC-PIB MOF [AB
BUS 16 480 ACB  |AB CVCE | VC-PIC AE
"BUS 16 480 AC/1B |AB ECCS |RH-PIB  |MOP |ABSUB |
BUS 16 480 ACTB | AB ECCS [SIFB WMOP | AB
"BUS 16 80 ACNE  |AB [SIPIC WOP | AB
BUS 16 480 ACI1B | AB 32 1 WCC A
[BUS 17 80 AC/TB | SCRNHSE WS |SWSFIB  |MOP |SCANMSE |
BUS 17 [ty ACIE H WS [SWSP1D  |MOP |SCRANMSE |
(BUS 18 480 ACITA | SCRANWSE  |SWS |SWSPIA  |MDF |SCRANMSE |
(BUS 78 480 AC/TA | SCANHSE . |SWS |SWSPIC  |MDP |SCANHSE |
DC-MAIN 1A 1125 DC/TA | BATAMA AFW  |AFW-3508A | MOV | 1B
DC-MAIN 1A | 128 DEA MA EP-ABIA NC |AB
DC-MAIN 1A | 128 CHA | BATAMA EP  |EP-BDGIA PNL
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Table 3.7-2. Partial Listing of Electrical Sources and Loads

at Ginna (Continued)

POWER VOLTAGE | EMERG |POWER SUURCE] LOAD LOAD ICW‘MW“
SOURCE LOAD GRP LOCATION SYSTEM |[COMPONENT ID[ TYPE LOCATION
BEWMAN A 1128 A | CATRMA L R0 T 1 [ E——
BN A 28 T TERTANA 0 LI o 7 VT T (T
BCTAN TA 778 BETA | BATANA EF  [EPSCRANTZ [PNL |SCRNMSE ]

Lﬁum W |1¢8 I (EATRME KFW  TAFW 3504k 1oV |18

DCMAN 18 [ 128 BCB  |BATAME | AFW | AFW3996 wov|®

CVAIN B | 188 1 BATAME EF EP-ABTE PNC | AB

BCMAN B 1128 BCE | BATAME EF EPBOGIE  [PNL |DGB |
[BCWAIN 1B ]125 GCTB [GATAME  [EF  [EPCEEIE IBNL |CR
B NANT® 128 ] (EP |EPINVGVT 1B |INV | BATEME
VAN e TTEE BT ECL - T £ L
0G & 480 AC/TA | DGA ¥F  |EPBUS 4 |BUS (A8 |
BGA 180 ACTTA e US| SCANWSE |
06 1A ITH ACTA TP EP.CB 14 Ta  |OGA

B A 480 ACA | OGA 4 R ST IR 1Y S——
BG 18 w80 ACB | DGB T 11V Y

DG '8 480 AC1B | DGB EF BUS | B0S | HSE |
L"cS(:'._sb; a8c ACTE | oae € |EP-CBIE TP

T e ATTE o L L 1 1 p—
{3127 W T BCA ACS | ACS4%0 N R

EP.CBPIB | 128 “ToCE |CH BCS | ACS431C NV |RC

NVCVT 1A 1120 DGR JCR 3 EPBUS 1A [BUS |GR
AR L BETETeR L2V R TV £ —
MCC 1€ 180 ACTA |AB AFW  [AFW-007 [wMov B
MCC 16 480 ACIA AR AFW  |AFW4027  [MOV |18

WCC 1C I ACITA  [AB (o1 WW‘JW—’
WMCC 1C 480 ACITR  |AB CC8  |o58e0C (MO [AB ]
Mce 16 480 AC/ 1A [AB CCW | CCW-73BA | MOV [AB

WMCC 18 480 ACITA |AB [CSB06A | MOV [AB
MCC 1C 480 ACA  |AB AH-70C MOV TRC

MCC 18 480 ACA |AB AR-720 MOV |RC

MEC 1C 480 ACITA|AB H-880A | MOV |ABSUE |
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Table 3.7-2. Partial Listing of EZlectrical Sources and Loads
at Ginna (Cortinued)

~PEWER T VEITAAY ] | o4 T B L e
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION
e W 7T W | E— L L 7 S 1V 1
Tt fre a1
W i { YJEF U I Y N (<1< TN EL 7 S <1 ¢ | —
Lok "l 47 T ey |
TWETT e AR AR ‘.WW_‘WW—_
WTTe W ST ) S {12 T

LR L 1 RCTR A 14 TR 8C | BATRMA
T e RCTRTAE | L2 (ol 7 VI |
LR | 1N 1757 S 1 B {2 AT £ T I—
LR o ﬂ'ﬂ"'j’ﬂ WWW
LA ) 7 1 TRt
T TR UL T L S A | E—
W i 107 S | J— 1 1 i £ A —
oM 1 [ ¢ 17A7 W | LU L —
TeE 16 'y TR (AB L1 T AT Y 1V | —
W air L LTAT B | N LA LT e Sl e
ikl A 1 KETE T TAE LR L LT | I E—
LAl N4 ACNE[AB DI 10 1)1 N " 17N —
e 10 ' 7 AE Lo )
LUkl w0 KT TAE [o1-3 1] N 7 1 ¢ | —
LRl ) ACTE AE ool B L A 1 —
R e KETE T TRE (o2 1L o7 | p—
LR R T T J— Yo Luwr—wv-'m

Ll T LB/ 1A

T T [ ACTE T [AB BEEE [RHA50E | MOV | ABSUB
WS ¥ [IE1 N\ S (T 5] B o o a—
e o KETETRE Ll L ST Y )

TWETD il KR AE SO {5 3 T 51 R A\

T ™o W KCTE - |AB AT MOV TR
LAl aRe ACB  |AB G818 WOV [AB
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Table 3.7.2. Partla) L sting of Electrical Sources and Losds

& Jdinna (Continued)

“POWER WﬁﬂﬂTI;TERTPBWﬂUmeTFﬂﬂ?‘T-TBHT'-FENeruWHNUW“
SOURCE LD GRP|  LOCATION |SYSTEM |[COMPONENT ID| TYPE |  LOCATION
LAl wr T ] e N 1 1 1 |
W v i (0 i 1 1 ——
ST w 126 LA 12 Sl e f 7Y —

e 1D ab0 ’ AR 112 [BC | BATRWME
LAl e 1 ey 11 e 1 L 2 o |
LAl W ACTE |AB 11 2 E1 S '« U S —
T T e KETTRE LG U < E—
LAl i KT AR TWE  [SWE4TM MOV TRETTT
LRl e RSB |AB L b L o1 | ——
LAl w0 YT ) L T TR £V T 7 ——
T L 13 LIS S Y LA 10U 17 S o U —
T T W TR TFWORI0A MOV (AR
T w0 RCTR A W : Ll L ——
WeT T T KETTATRE RPW - [SFWOT05A [ WOV |SRAFWE
LR w0 L GER Y ] LU LR LT S oI T L
T e S 1 I 1 L I —
L) w0 ACTE[RE LU LT VI Y E—
- w0 ACTE[AE KW [SPWEITE [WOV [SBAFWE
L cTH 0 ACTE [AE W L L —
w T ACTE T TRE W c L L L —
TG 1180 KCTK [TRICADUNK €% [EPBUSTE [BUE [oR
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Ginna
AR COMPONENT COOLING WATER SYSTEM (CCWS)

3.8 Wmm
¢ 'S serves 10 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 operat+s during all normal modes of operation and folowing accidents.
The CCWS serves as an intermediate system between the RCS and SWS, thereby reducing
the probability of leakage of petentially radioactive coolant.

¢ 'S 15 a closed loop cooling water system designed to remove heat from

residual, spent fuei pit, seal water, letdown, excess letdown, and sample heat exchangers,
and various other components (¢.g., ECCS and reactor ccolant pumps and motors ). The
system consists of two pumps, two heat exchangers, a surge tank, and distribution piping
serving the various heat loads. Flow 10 the cocled components is arranged in parallel flow
circuits. There is one main loop for the entire unit. Heat is rejected in the CCWS heat
exchangers 1o the Service Water System.

Simplified drawings of the CCWS are shown in Figures 3.8-1 and 3.8.2. A
summary of data on selected CCWS components is presented in Table 3.5-1,

3.8.3 gmm..ﬂ.m]nhn
uring normal operation one pump and one heat exchange: is capable of

serving all operating components. The standby pump and heat exchan~er provide 100%
backup during normal ope-ation. Both pumps and heat exchangers ar* 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 @ common header to the heat exchangers, which in turn
supply a common header to the cooling loops, so any pump and heat exchanger
combination can ¢ool the components urveg by the systom.

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

204 R
ollowing a A, one CCW pump and one heat ex. ‘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  Component Information

A. Component Coolin‘Oer umps 1A, 1B
1. Rated flow: 29 (&m& 180 ft head (78 psid)
2. Rated capacity: 1
3. Type: Horizontal centrifugal

B Component Cooling Water heat exchangers 1, 2

|. Heat transferred: 25.15 x 10° Bruw/hr
2. Type: Shell and straight tube

C. Surge tank

1. Total Volume: 2000 gallons
2. Normal water volume: 1000 gallons
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3'8!6

Ginna

Support Systems and loterfaces

A Conwol Signals

B

C.

3.8.7
]

. Automatic
a. CCWS lines into containment are automatically 1solated following a

b. The CCWS pumps are not automatically actuated.
2. Remote manual
The CCWS can be operated from the control room,

Motive Power

The motor driven CCWS pumps and motor operated valves are Class 1E loads
;hax can be supplied from the standby diesel generators as described in Section
36

Other
1. Lubncation and cooling are assumed to be provided locally for the CCWS

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

Section LB References
Ginna Final Safety Analysis Report.
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Table 3.8-1.

for Selected Components

Ginna Component Cooling Water System Data Summary

COMPOMENT 1D COMP LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP.

CCW 738A MOV AB MCC 1C 280 AR AC/1A |

CCW 7388 MOV AB MCC 1D 480 AB AC/1B

Cow +iX1 3 AR

COW HX2 HX AB

CCW P1A VP AB BUS 14 480 AB ACA

CCW P1B MOP AB BUS 16 480 ) AC8




Ginna
A9 SERVICE WATER SYSTEM (SW§)

391 ?ﬁnga Euoction

¢ SWS supplies all the equipment cooling water for the plant, including the
emergency shutdown requirements. Equipment cooled by the SWS includes the diesel
generators, the comporent cooling water heat exchangers, containment coolers, safety
injection pump thrust bearings, and various air conditioning and ventilation coolers and
condensers e 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 15 the
normal source of water for the standby AFWS pumps (see Section 3.2).

3.9.2 %ng.m.mnnmm
e SWS it an open loopr;ystem. 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 heat exchangers can be grovided by bath either header.

Simplified drawings of the SWS are shown in Figures 3.9-1 and 3.9:2. A
summary of data on selected SWS components is presented in Table 3 9-1,

393 Sysem Operation
During normal operation three SW$§ rumps are runniny with the fourth pump
serving as a standby. ¢ fourth pump will avtomatically 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 phase. Minimum
flow is provided by one pump and one header. Nen-safety loads serviced by the SWS can
be isolated to reduce the load on the system. Although two pumps are used during
r;wgulauon. one pump can supply all needed emergency loads required for safe plant
shutaown,

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

3.9.4 Eunm..hmn.ﬂ:{?m
/nder emergency shutdown and accident conditions, system success can be

achieved by one service water pump (Ref. 1).

3.9.5  Component Information

A. Service Water pumps 1A, 1B, IC, 1D
1. Rated flow: 5300 &m @ 198 ft head (86 psid)
2. Rated capacity: 100%
3. Type: vertical, 2-stage centrifugal

3.9.6  Support 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 ases to 50 psig.
2. Remote Manual
The SWS pumps car be operated from the control room.




Gunna

B. Motive Power
The motor driven SWS pumps and motor-operated valves are Class 1E loads
l‘h!’l can be supplied from the standby diesel generators as described in Section

C. Orher
|. Lubrication and cooling are assumed to he provided locally for the SWS
umps.
2. Systems providing ventilation for the SWS pump room have not been
determined.

3.9.7  Section 39 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 1D COoMP._ LOCAYTION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
IYPE LOCATION LOAD GRP
SWS 4614 MOV L&} MCC 1C 480 AR AC/1A
SWS 2615 MOV ) MCC 1C 480 [Y3) AC/1A
SWS 4616 MOV AB MCC iC 480 AB AC/1A
SWS- 4664 MOV B MCC 1D 480 AB AT/1B
SWS 2670 MOV ¥ MCC 1+ 280 DGA AC/A
SWS 4724 MOV AR MCC 10 480 AB AC/1B
SWS 4735 MOV AB MCC 10 280 AB rcne |
SWS P1A MDP SCRNHSE BUS 18 480 SCRNHSE AC/1A
SWS-P1B MOP SCRNHSE BUS 17 480 SCRNHSE AC/1B
{SwWsPic MODP SCANHSE BUS 18 480 SCANHSE AC/TA
SWS P1D MOP SCRNHSE } BUS 17 480 SCRNHSE ACHB
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110 FIRE WATER SYSTEM (FWS)

31041 W.Eunm
e fire water system provides fire protection turoughout the plant. Plant fire

protection is provided by a loop fire header distribution system utilizing fire hydrants, fire
hose 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 ;.Rn’.m_nmmm
e fire system consists of one-diesel-driven pump, one motor-driven pump

and a jockey pump. The pumps supply water to the plant fire header distribution loop,
Pressure in the fire protection system is maintained by the jockey pump, which take. its
suction from the service water system. Simplified drawings of the fire water system are
shown in Figures 3.10-1 and 3.10-2.

3.10.3  Saste m_D#gn.mm
A looped 10 inch vard main encircles the entire plant with fire hydrants spaced
at approxnmateg 250 foot intervals. The various buildings are supplied from headers off of

the main sprinklers and deluge systems are actuated by heat detecting devices. Alarms and
interlocks are provided to indicate 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 heeder 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 :Lecmcal power for operation. Both pumps take their suction from the circulating
water intake.

3.10.4 - 3

¢ 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 ¢, ply the needs of the fire
system, including providing cooling water to the diesel generators.

3.10.8  Compenent Information

A. Fire water pumps 1A, 1B
1. Rated flow: 2000 &n@ 125 psig
2. Rated capacity: 1

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

C. Pressure tank
. Water volume: 10,000 gal
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3.10.6  Support Systems and loterfaces

A. Control Signals
1. Autornatic
a. The motor-driven fire pump is automatically started when system
ssure 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 15 a Class 1E load that can be supplied from the
standby diesel generators as described in .ection 3.7,
2. The diesel-driven fire pump is powered by its own diescl engine.

C. Other

1. Lubrication, cooling, and venulation 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 sy<tem hydrant outside the turbine building
to valves in the service water system lines to the diesel generators.

3. An alternate 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 310 References
1. Ginna Final Safety Analysis Report.
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Ginna
4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The R.E. Ginna site is located in the Township of Ontario, in the northwest
comner 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
4.] (from Ref. 1) shows a general view of the site, while Figure 4-2 shows a simplified

lot plan. The major structures include the reactor containment, the Auxiliary Building, the
ntermediate Building, the Turbine Building, and the Service Building.

The reactor containment contains 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 1n a sepa: ate building attached to the south side of
the Auxiliary Building.

e Intermediate Building, attached to the west side of tt  “ontainment,
contains the AFWS. There is a Facade, which runs between the Intermediatn. 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 building.

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 4-11 show simplified layout drawings for Ginna. Major rooms, stairways,
elevators, and doorways are shown in the simplified layout drawings, however, many
interior walls have been omitted for ciarity. Labels printed in uppercase correspond to the
location codes listed in Table 4-1 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 !{pe
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
1. Heddleson, F.A. "Duignsbm and Safety Features of Commercial Nuclear

Power Plants", ORNL-NSIC-55, Vol. I, Oak Ridge National Laboratory
December 1973,
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4-3. Ginna Section Drawings (Page 2 of 3)
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Table 4.1,
Codes

l. AB

2. ABSUB

2. BATRMA

4. BATRMB

5. CR

6. CSTRM

® UDGA

8. DGR

9. FACADE

10. IB

11. RC

12. RHRHX

13, RR

14, SBAFWS

15. SCRNHSE

Ginna

Definition of Ginna Bullding and Location Codes

DRescriptions
The entire Auxiliary Building at elevation 235 and above.
Tre Auxiliary building sub-basement at elevation 219',

Battery Room 1A, located off the south side of the Turbine
Building at elevation 253",

Battery Room 1B, located off the south side of the Turbine
Building at elevation 253",

Control Room, located off the south side of the Turbine
Building at elevation 289’

Room in 8¢ ice Building containing the condensate storage
tanks.

Diesel Gene. «oom A, located off the north side of
the Turbine Building at elevation 253" Contains Diesel
Generator 1A,

Diesel Generator Room B, Incated off the north side of
the Turbire Building at eievation 253'. Contains Diesel
Generator 1B.

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",
The entire Intermediate Building at elevation 253" and above.
Reactor Containment,

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

Relay Room, located below the control room off the south side
of the Turbine Building at elevation 271",

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

Screenhouse. Contains the service water pumps and 480V
switchgear Busses 17 and 18.
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Table 4-1. Definition of Ginna Building and Location Codes
(Continued)

Lodes Descriptions
16. TB The entire Tarbine 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, 4668B, 4623, and 4840.
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Table 4-2. Partial Listing of Components by Location

at Ginna
¥ TON ] GYGTEM | COMPONENTID | COMP |
TYPE

AE W CFWEZoA MOV |
(AE AFW : v |
AE TCS TS PIA sl
Y3 (ool CS-B6OA MoV
e zes TS 8608 MoV
AB o1 CSPIE MOP
B3 TeS CS860C oY
RE (o TE8600 el
RE W [COWETA o [WOP
B CCWPTE [l
AE TCW WHG X
e W CEWTa8A oV
(AB W oV
KE [l TEWHKI Y
AB CVCS  |VC-PIA (]
AE TVCS TANK |
AB VCFiE (VoL
AR VCPTC WoF
AE €CCS  [CS8%6A Wy
L FCCS | C5-8060 (Vely
L ECCS A WDF
KB ECCS |SIPIB VO
RE ECCS . |SIPIC WGP
L ECCS Sl 1B1BA [V}
A ECS S IB18E v
LI 1 -1 - Y/ S—
L RHEE8 MoV
(AE ECCS [ ST
B BCLS  |SIETIA MoV
LB e T TR




Table 4-2. Partial Listing of Components by Lo¢ation
at Ginna (Continued)

[ LOCATION SVETEM m’tgﬁ';“
L'A'B 43 EPBUS 14 'J'!'.Js—
L3 13 ~r-8UE 16 BUS
e JEF[EPMECTC

e 113 EPMCC 1D | WC
AE TPABID BNC |
B 43 TPABIA PNC
[AB tF EPMCCIL W
AE 4 EP-MCCTM [ o
"AE It HHE5 MoV
L IE SIRAWST TANK
(Y3 WS |SWE4e1s WOV |
AB TWS SWEaETE oV
L WS SWS473d MOV
RB |SWB | SW&aIaE WMoV ]
RESUE (oo} 8 |
ABSUE ECCS | RH-B50A MoV
ABSUE BHPTE

(BATAMA  TEP  — [EFWANTA NC
BATRMA | EP |EPBC A BC
(BATAMA 42 EFBC AT B
"BATAMA F BATT Lﬂﬂ_
"BATAMA EPINV/CVT 1A | INV
(EATAME EP . |EP-MAN B PNL
"BATRAME T BC BC
(BATAME TF EP-BC- 1B BC
"BATRNE EF EP-BATT 1B |BATT |
(BATHME {2 7 9%

TR SR

TR EPBUS 1T BUS
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Table 4-2. Partial Listing of Components by Location

at Ginna (Continued)

LOGATION SYSTEW | ONENT 1D W

Ea P EFBUS B |[BUS |
TR EF |EP-CBPTA L
TR 13 : PRL
TETAN AFW AFW.CETI TANK
TETAM AFW AFWCETE | TANK |
L&'\ EP FPEDG A Rl
oA 4 1) 1<}
DA e TE

e P EPCED 4]
1) P EFBOGTE PNC
(DG EF P0G T8 B
[Da8 4 EPCH e TE

a0 B EFCE 17 [+
o) EP EPMCC TN WT
DGE BWS-4670 WU
B AFW | AFW-4000A — [MOV
B KFW | AFW-40008  [MOV |
e AFW AFW-a007 MOV ]
L (2 U G R
B RFW AFWETR oE™
1) AW | APW.GIT WOV
L AEW AFWPTE [Yel3

& W RPWaoE WOV
) AFWETE OF
13 AFW AFW-3504A MOV ]
L3 AW x oV |
i3 APW | AFW-ae08 MOV |
T W AW WV
& WS SWSa614 WV
L SWo-abha MOV |
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Table 4-2. Partial Listing of Components by Location
at Ginna (Continued)

COCATION | SYSTEM | COMPONENTID | COMP |
TYPE

s AFW SG A
L AFW len] )
L3 T \al W
T CCE | CESPRAYE  [oN
L TCs . |ACUIA L
LB - R 1'% R
o = N .11V 251 A 7 1
L Tes ACUTD FAR ]
L BN R
L ECCS  |ART® MoV
Loas BH701 MoV
R {11 L'e)%
w TCES  [RAT2T WV
e |ECCS  [RNEsTA - WV
e “TREESTE wov
RC ECCS SIB76A MOV
L ECCS ‘
AT ECCS | SIE78C MoV
RC ECCS | S 878D e}
L EC
LS AC5-430 NV
L3 ReE HCE431C NV
T [ BT WV
Lo £ T~ S 1. [+ 1 (S
(R 3
"RHRRX X X
SBAFWS AFW  |SFW.GT04A WOV
(SBAFWS AFW 9701 oV
SBAFWS AFW SFWGIOTE TV
SEAFWS ) oV |
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Table 4-2. Partial Listing of Components by Locetion
at Ginna (Continued)
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al, SYSTEM DRAWINGS
Al.l Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecy  major flow path. There
usually are tw > versions of each fluid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

- Water sources are located on the left and water "users" (i.e., heat loads) or
discharge paths are located on the right,
One exception is the ieturn flow path in closed loop systems which is right
to left.
Another exception is the Reactor Coolant System (RCS) drawing which is
"vessel-centered”, with the primary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

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

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)

Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to defire the
sgcc;lﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).

Pump symbols distinguish between cent iugal 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 Setion 4 of
this Sourcebook.
- Location is indicated by shaded "zones" that are not inte- . . 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 piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.
The primary flow path in the system is highlighted (i.e., bold white line) in
the location version of the fluid systum drawings.
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Al.2 Electrical System Drawings

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

Flow generally is top to bottom
In the AC power drawings, the interface with u e switchyard and/or offsite
gnid is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top ¢f the drawing.
. ertical lines dominate and break horizontal lines

Component symbols used in the electrical system drawings are defined in
Figure A-2.

Locations are identified in terms of plant location codes defined in Section 4 of
this Soudcebook.
- Locatons 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 (1.e., cable runs) between discrete componer. .
as shown on the electrical system drawings, DO NOT represent the act .al
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
A2.1 Site Drawings

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

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been om = -d 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.

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 additonal labels are included for information and are printed in lowercase

type.
Al APPENDIX A REFERENCES
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January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluid System Drawings
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Figure A-1. Key To Symbols In Fluid System Drawings
(Continued)
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Figure A-2. Key To Symbols In Electrical System Jrawings
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Figure A-3. Key To Symbols In Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this 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. Svstem codes
used in this Sourcebook are the following:

Code Definition

RCS Reactor Coolant System

AFW Auxiliary Feedwater System

ECCS Emergency Core Cooling Systern (including HPSI and
LPSI)

CCS Containment Cooling System (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
described above. For component IDs, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HPI-730, dcnmingvalvc numbder
730 in the high pressur> injection system, which is part of the ECCS. The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer to the Incation 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
(l.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger),

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen" by a load of a
power source is entered in this field. The downstream (output) voltage of a transformer,
inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load groups
are ‘dentified as AC/A, AC/B, etc. The emergency loacr group for a third-of-a-kind load
(l.e. @ "swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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| ' TABLE B-1. COMPONENT TYPE CODES
VALVES:
Motor-operated vaive MOV
Pneumatic (air-operated) valve NV or AOV
Hydraulic valve HV
Solenoid-operated valve SOV
Manual valve XV
Check valve Ccv
Pneumatic non-return valve NCV
Hydraulic non-return valve HCV
Safety valve SV
Dual function safety/relief valve SRV
Power-operated relief valve PORV
(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)
Cooling tower 5 |
Tank TANK or TK
Sump SUMP
Rupture disk RD
Onrifice ORIF
Filter or strainer FLT
frmy nozzle SN
caters (i.e. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Alr cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMFRGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT
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TABLE B-1.,

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switc

Ginna

COMPONENT TYPE CODES (Continued)

hgear

Motor controi center
Distribution panel or cabinet

Transformer

Battery charger (rectifier)

Inverter

Uninterruptible go
include battery, ba
Motor generator
Circuit breaker

Switch

wer suppiy (a unit that may
ttery charger, and inverter)

Automatic transfer switch
Manual transfer switch
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BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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