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CAUTION

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

NOTICE

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

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

With copy to:

Mr. Peter Lobner
. Mana cr.lSysqcmlenginecrin Division
cience Applications International Corporation
15210 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.

vi
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Hatch 1 & 2
HATCH 1 AND 2 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Hatch 1 and 2 nuclear
power plants. Summu?' data on this plant are presented in Section 1, and similar nuclear
power plants are identified in Section 2. Information on selected reactor plant systems is

resented in Section 3, and the site and building layout is illustrated in Section 4. A

ibliography of reports that describe features of this plant or site is presented in Section S.
Symbols used in the system and ml drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B,

1. SUMMARY DATA ON PLANT

Basic information on the Hatch 1 and 2 nuclear power plant is listed below:

Docket number 50-321 (Unit 1) and S0-366 (Unit 2)

Operator Georgia Power Co.

Location Georgia, 11 miles north of Baxley

Commercial operation date December 1975 (Unit 1), and September
1979 (Unit 2)

Reactor type BWR/4

NSSS vendor General Electric

Power MWuyMWe) 2436/786 (Unit 1) and, 2436/795 (Unit 2)

Architect-engineer Bechtel/Southern Company Services

Containment type Steel drywell and wetwell (Mark [)

2. IDENTIFICATION OF SIMILAR NUCLEAR POV/ER PLANTS

The Hatch nuclear plant has two General Electric BWR/4 nuciear steam w;wlg
systems on the site. These are desifnmd Units 1 and 2. Each unit has a Mark 1 B
containment incorporating the drywell/pressure suppression concept. Each has a secondary
co?uﬁnmcm structure of reinforced concrete. Other BWR/4 plants in the United States are
as follows:

Browns Ferry Units 1, 2 and 3

Vermont Yankee

Peach Bottom Units 2 and 3

Hatch Units 1 and 2

Cooper Nuclear Station

Duane Arnold

Fitzpatrick

Brunswick Units | and 2

Fermi Unit 2

Hope Creek Unit 1

Limerick Units 1 and 2 (Mark 1l Containment)
Shoreham (Mark 1l Containment)
Susquehanna Units | & 2 (Mark I1 Containment)

Hatch 1 and 2 uses a high pressure coolant injection system, a single mode

reactor core isolation cooling system, a low pressure core spray “ystem and a multi-mode
RHR system with no steam condensing capabilities.

1 9/89



Hawch 1 & 2
3. SYSTEM INFOKMATION

This section contains descriptions of selected systems at Hatch 1 and 2 in terms
of general function, operation, system success criteria, major components, and suppors
system requirements, A summary of major systems at Hatch 1 and 2 is presented in Table
3.1, In the "Report Section” column of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for all systems that are described in this report. An entry of "X" in this column
teans that the system is not described in this report. In the "FSAR Section Reference”
column, a cross-reference is provided to the section of the Fine! Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the individusl cooling water systems are provided in the report
sections identified in Table 3-1.

ro
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Table 3-1. Summary of Hatch | and 2 Systems Covered in this Report

s

68/6

Generic Plant-Specific Report FSAR Section
System Name Svstem Name Section Reference®
Reador Heat Removal Systems
Reactor Coolant System (RCS) Same 31 13
Reactor Core Isolation Cooling Same 32 47 (556)
(RCiC) Systems
Emergency Core Cooling Systems Core Standby Cooling Systems
(ECCS)
- High-Pressure Injection High-Pressure Coolant Injection 33 641 (63)
& Recirculanon (HPCI) System
- Low-Pressure Injection Core Spray (CS) System, 33 643 (6.3)
& Recirculanon Low-Pressure Coolant Imection
{LPCI) Mode {an operating 33 486,644 (5571,
mode of the RHR system) 55735
- Auiomatic Same 33 642 (6.3)
System (ADS)
Deca, Heat Removal (DHR) Residual Heat Removal X 48 (557
System (Residual Heat Removal (RHR) System (a multi-mode
(RHR) System:) sysiem)
Main Steam and Power Conversion Main Steam Supply System, X 45,46, 7122
(10.7)
Systems Condensate and Feedwater X 118 (1047)
Systems,
Circulaning Water System X 11.6 (10.45)
Other Heat Removal Systems Steam condensing RHRRCIC X 47,488
operation (Reactor isolation (5563, 557349
Condensing Mode
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Table 3-1. Summary of Hatch 1 aud 2 Systems Covered in this Report (Continued)

Generic

System Name

Reador Coolant Inventory Control Systems

Reactor Water Cleanup (RWCU)
System

ECCS

- Control Rod Drive Hydraulic System
(CRDHS)

Containment Systems
- Pnmary Containment
- Secondary Containment
- Standby Gas Treatment System (SGTS)
Containment Heat Removal Systems
- Suppression Pool Cooling System
- Contanment Spray System

- Contzinment Fan Cooler System

Plant-Specific
System Name

Same

See above
Same

Same (drywell and pressure
suppression c.amber)

Same
Same

Containment Spray Mode

(an operating mode of the RHR
system)
Containment Spray Mode

(an operating mode of the RHR
sys.zm)

Primary Containment (Drywell)
Cooling System (fan coolers)

Report
Section

X

36

33

i3

FSAR Section
Reference

49 558

+453 (4230

512 52
6.2.1.2.1)

5.13,53
(6.2.1.2.2)
5333623

487 (55731

487 (55733)

5237 946)
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Table 3-1. Summaury of Hatch 1 and 2 Systems ( overed in this Report (Continued)

(Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Suppert Systems

Class 1E Eleciric Power System

Non-Class 1E Electry Power System

iesel Generator Auxihary Svstems

Reactor Building Closed

Component Cooling Water (CCW)
Cooling Water (RBCCW) System

System

Service Water System (SWS) Mant Service Water (PSW) System 07 92

Residual Heat Remx wal Service Water 106 (9.2

{RHRSW) System

Other Cooling Water Systems None noted

Fire Protection Systems Same 108 (95.1)

Room Heating, Vennlating, and A Same 109 M 4)

Conditioning (HVAC) Systems

( 'ump,’;’xxz‘:? Air Systems,

instrument and Service A Systems )
6H)

10.11 (931
3

Drywell Preumatic System 10.19 9

New and Spent Fuel Storage, ) 10.2 10 104 {9.1)

Refueling and Fuel Storage Systems
Fuel Pool Cooling and Cleanup




ALTAMAHA INTAKE ' * outrauL TO
RANVER STRUCTURE ECCS, RCIC ALTAMAH RIVER

DRUTION

CRDS = Control Rod Drive System

#CCS = Emergency Core Cooling System
PSWS « Plant Se wos Water System
RBCCWS = Reactor Bt iding Closed Cooling Water System FLOODING
RCIC = Heacwy Core Isolanon Cooling

PHA « Residual Heat Removal

RHRSWS « fAesicual Heat Removal Service Water System

Figure 3-1. Cooling Water Systems Functional Diagram for Hatch 1 and 2



Hawch | & 2

REACTOR COOLANT SYSTEM (RCS)

: sm_Functi

The R _S, also called the Nuclear Steam Supply System (NSSS), 1s responsible
for directing th. steam produced in the reactor to the turbine where it is used to rotate a
generator and produce electricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primany
coolant

Jel.d System Definition

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢)
recirculation pumps, (d) safety valves, and (¢) connected piping out to & suitable isolation
valve boundary. A simplified diagram of the Hatch 1 RCS and important system interfaces

1s shown in Figure 3.1-1 and 3.1-2. A su».mary of data on ‘(lmm' RCS components is
presented in Table 3.1-1. The system for Hatch 2 is similar

3:.1,3 aystem Operation

During power operation, circulation in the RCS is maintained by one
recirculation pump in eaci: ¢l the two recirculation loops and the (ssociated jet pumps
internal to the reactor vessei. The steam water mixture flows upward in the core to the
steam dryers and sep.sr.mn\ where the entrained liquid is removed The steam is piped
through the main steam lines to the turbine. The separated liquid ret

with the feedwater and is re cycled again

About l*'* of the liquid in the downcomer region of the reactor vesse
off by the recirculation pumps. The discharge of these pumps is returned
nozzles of the jet pumps at high \cl\m:) As the liquid enters the je
moving liquid in the upper region cf the downcomer is induced
pumps, producing reactor coolant cire m.m\ n

The steam that is produced by the reactor is piped to the turbine via the main
steam line 'I'!‘z"c are two main steam isolation valves u\i\l\ $)1
Condensate from the turbine

(0 the core, mixed

IS drawn
{O T.‘A-‘v\

n each main steam line
xr:‘L‘d to the RCS as feedwater

Foll owing a trs ihat involves the ioss of the main condenser or loss of
feeawater, heat from the } «§ dur ‘.;‘u. to the suppression chamber. A LOCA inside
containment or operation of the ADS also dumps heat to the suppression chamber. Makeup
to the RCS is pru\.«k‘d by the Reactor Core l\o ation Cooling (RCIC) system (see Section
3.2) or by the Emergency Core Cooling System (ECCS, see Section 3.3). Heut
transferred from the containment to the ultimate heat sink by the Residua

1

un | Heat Removal
(RHR) system operating in the containment cooling mode. Actuation systems provide for
automatic \‘.\m.rc of the MST\

and 1solation of n"m lines connected to the RCS

3.1.4 System Success Criteria
The RCS success criteria can be described in terms of LOCA and transient
mitigation, as follows

An unmitigatible LOCA is not initiated

f a mitigatible LOCA is initiated, then

If a transient 1s initiated, then either
RCS integrity is maintained and transien

or

RCS integrity is not maintained, leading to a LOC? i;u condition

LOCA mitigating systems are successful

L mitiganng systems are successtu

stuck-open safety or reiief valve, reactor coolant pump seal failur

A.X.A..»x‘

LOCA mitigating svstems are suc

WS
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3. 1.6

Hawch 1 & 2
Compeonent Information

. RCS

1. Total volume: 16,221 fi3

2. Water volume: 9,963 fi3 (including recirculation loops).
2. Steam volume: 6,258 f3

4. Steam flow: 10 x 106 Ib/hr,

§. Normal operating pressure: 1020 psia

. Safety/Relief Valves (11)

1. Set pressure: 1080 to 1100 psig
2. Relief capacity: 870,000 Ib/hr each

. Recirculation Pumps (2)

1. Rated flow: 45,200 gpm @ 350 ft. head (152 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Total flow: 41.72 x 106 Ib/mr @ 91 ft. head (39 psid)
Support Systems and Interfaces

. Motive Power

The recirculation pumps are supplied from an AC motor generator set.

. MSIV Operating Power

The instrument air system supports normal operat.on of the MSIVs. Valve
operation is controlled by an AC and DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This design prevents
spurious closure of an MSIV if a single solenoid valve should fail. MSIVs are
designed to fail closed if instrument air is lost or if both AC and DC control
power is lost to the solenoid pilot valves. This is achizved by a local dedicated
air accumulator for each MSIV and an indenendent valve closing spring.

. Recirculation Pump Coc'ing

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

10 9/89
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—& STEAM DRANS
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NOTE: FO13 ACEF JK & | are seven remotely operated vaives for controlled automatic depressurization
(ADS) the other four valves function as salety relief valves, only.

Figure 3.1-1. Hatch Unit 1 - Nuclear Boiler System



9 J Qi o9
SNV Y LS - N

suofedo] jusuodwo) Bumoys waisAs 1aji0g iedjonN - | WU YI,@H Z-1 '€ einbiy

Ao ‘seajen joyss Rojes se UoGIUNY SeneA N0} JeWo e@ (Sav)
UOGEZUNSSRITEP MMBWOINE PEFORUCD 10§ SAMBA Du.B6d0 ASIOwe: Uanss 8@ 1§ 3 (M43’ D'V €104 ‘3LON

INCTNOLLOGSE Dive K0 ) NAOG LS

H
M‘nl.w Cn:.;_ i.uJ_ Zios

. & AVHIS
EE- Ll

Ow




9/89

13

30V 8HOEL 009 110S-00W oH AOW L003-OXY
310V 8HOEL 009 £10S-00NW oH AOW 6004-HHY
8100 GHOEL | 0S2/521 220S-O0N SNHOL AOW 8004 HHY
o4 At 13SS3A-SOH

V00 8HOEL | 0S2/sel £20S-00W vdoEt AOW 800410
DLV 8HOE 009 Z10S-00N o AOW £0064-D10H
31OV GHOEL 009 110S-00W o AOW 9104-GSW
81/00 GHOEL | 092/52: 220S-O0W vdOEL AOW £004-104H
310V 8HOEL 009 110S-20W o AOWN 200410¢H

"ddb 0vo1| NOILVD0) 3dil

‘OH2M3 | IDHNOS HIMOJ |IOVLITOA| 30HNOS HIMOd | NOIL¥D0T ‘dNOD | @I IN3INOJNGO

sjuauodwio) poajIvag 10}
Arewwing ejeq walsAS juejco) 10J0B3Y | YdieH “L-1'C <lgel



Hatch 1 & 2

3.2 REACTOR CORE ISOLATION COOLI «5 (RCIC) SYSTEM

3.3.1
The reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pressure and does not require RCS depressurization.
The RCIC system is not considered to be part of the Emergency Core Cooling
System (ECCS, see Section 3.3) and does not have a LOCA mitigating function.

3.2.2
The reactor core isolation cooling system consists of a steam-driven turbine
pump and associated valves and piping for delivering makeup water from the condensate
storage tank or the suppression pool to the reactor pressure vessel.
Simplified drawings of the Hatch 1 reactor core isolation cooling system are shown
in Figures 3.2-1 and 3.2-5. A summary of data on selected RCIC system components is
presented in Table 3.2-1. The system for Hatch 2 is similar.

3.2.3  System Operation
During normal operation the RCIC is in standby with the steam supply valves to

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

Upon receipt of an RPV low water level signal, the turbine-pump steam supply
valves are opened and makeup water is supplied to the RPV. The grimary water supply for
the RCIC is the condensate storage water tank wiich contains an 8 hour supply of makeup
water. The suppression pool is used as a backup water supply.

3.2.4

For the RCIC system to be successful there must be at least one water source
and supply path to the turbine-driven pump, an open steam 3upﬁly path to the turbine, an
open discharge path to the RCS, and an open turbine exhaust path to the suppression pool.

3.2.5  Component Informaiion

A. Steam turbine-driven RCIC pump:
1. Rated Flow: 416 gpm @ 2800 ft. head (1214 psid)
2. Rated Capacity: 100%
3. Type: centrifugal

B. Condensate Storage Tank
1. Capacity: 500,000 gal

3.2.6  Support System and Interfaces

A. Control Signals
1. The RCIC pump is automatically actuated on a reactor vessel low water
level signal
2. Remote Manual
The RCIC pump can be actuated by remote manual means from the
Main Control Room.

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

14 9/59
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The steam supply valves to the turbine-pump, RCIC-F045, and the
other MOVs required for RCIC operation are Class 1E DC-A loads
supplied by station batteries us described in Section 3.5

C. Other

I -

o

Lubrication and cooling for the RCIC pump is supplied locally.

A room ventilation system cooled by plant service water loop A (see
Section 3.7) provides RCIC room cooling.

RCIC pump gland seal leakoff is collected, condensed and retumed to
the pump switch. A vacuum pump maintains condenser vacuum.

15 9/89
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Table 3.2-1. Hatch 1 Reactor Core Isolation Cooling Sysiem
Data Summary for Selected Components
COMPONENT ID COoOMP. LOCATION POWER SOURCE |[VYVOLTAGE| POWER SOURCE EMERG.
IYPE LOCATION LOAD GRP.
cST T cST
RCIC-C001 TOP NWRB
RCIC-+007 MOV RC MCC-S012 600 130RB ACNG
RCIC-F008 MOV 130PA MCC 5021 125/250 | 130RB DC/1A
RCIC FO10 MOV NWRB MCC-5021 125/250 § 130RB DCIA
RCIC-F012 MOV NWHB MCC-5021 125/250 | 130RB DG~
RCIC-F013 MOV TORUS MCC-5021 125/250 | 130R8 DC/A
ACIC-F022 MOV TORUS MCC 5021 125/250 | 130RB DC/A
RCIC7 029 MOV NWRB MCC-S021 125/250 |13°A8 DC/iA
ACICF031 MOV TORUS MCC-S021 125/250 | 130R8 DCIA
ACIC-F045 MOV NERB MCC-S021 125/250 | 130RB DC/1A
RCIC-HO101 HV NWHB
RCIC-MO100 MOV NWRB MCC-S021 125/250 | 130R8 DC/1A
TORUS TK TORUS




Table 3.2-1. Hatch 1 Reactor Core Isolation Cooling System
Data Summary for Selected Components

81

COMPONENT 1D | comp. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION _ |LOAD GRP.|

CcST TK CST

RCIC-C001 TOP NWRB

RCIC-F007 MOV AC MCC-S012 600 130R6 ACIG

RCIC-FO08 MOV 130PA MCC-So021 125/250 | 130R3 DC/1A

RCIC-FO10 MOV NWRB MCC-5021 125/250 | 130RB DCAA

RCIC F012 MOV NWRB MCC-S021 125/250 | 130A8 DC/A

RCIC-Fu13 MOV TORUS MCC-S071 125/250 | 130RB DC/A

RCIC-F022 MOV TORUS MCC-S021 1251250 | 130RE DC/A

RCIC-F029 MOV NWRB MCC-S021 125/250 | 130RB CCHA

RCIC-FO31 MOV TORUS MCC-S021 125/250 | 130RB DC/1A

RCIC-F045 MOV NERB MCC-5021 125/250 | 130R8 DCIA

RCIC HO101 HV NWRE

RCIC-MO100 MOV NWREB MCC-5021 125/250 | 130RB CCnA

TORUS TK TORUS I
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1

The ECCS is an integrated set of subsystems that perform emergency coolant
injection and recirculation functions 1o maintain reactor core coolant inverntory and adequate
decay heat removal following a LOCA. For Unit 1 this system is called the Core Standby
Cooling (CSC) system. Unit 2 defines this system as the ECCS system. The ECCS also
has a capability for mitigating transients.

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

High-pressure . oolant Injection (HPCI) System
Automatic Depressurization System (ADS)

Core Spray System (CSS)

Low-pressure Coolant Injection (1.PCI) System

The HPCI system is provided to supply make-up water 1o the reactor pressure
vessel (RPV) in the event of a small break LOCA which does not result in a rapid
depressurization of the reactor vessel. The HPCI system consists of a steam-turbine driven
pump, system piping, valves and controls.

The automatic depressurization system (ADS) provides automatic RPV
depressurization for small breaks so that the low pressure systems (LPCI and CSS) can
provide makeup to the RCS. The ADS utilize 7 of the 11 safety/relief valves that discharge
the high pressure steamn to the suppression pool.

The core spray system supplies make-up water to the reactor vesse! at low
pressure. The system consists of two independent loops, each of which has an electric
driven pump to supply water from the suppression pool to a spray sparger in the reactor
vessel above the core.

The low-pressure coolant injection system is an operating mode of the RHR
system, and provides make-up water to the reactor ves:el at low pressure. The LPCI
system consists of tour motor driven pumps which supply water for the suppression pool
into one of the two recirculation leops.

Simplified drawings of the Hatch | ECCS are presented in this section s follows:
the HPCI system are shown in Figures 3.3-1 and 2.3-2, the core spray system is shown in
Figures 3.3-7 and 3.3-8, LPCI A is shown in Figures 3.3-3 and 3.3-4, and LPCI B is
shown in Figures 3.3-5 and 3.3-6. Interfaces between these systems and the RCS are
shown in Section 3.1. A summary of data on selected ECCS components is presented in
Table 3.3-1. The system for Hatch 2 is similar,

3.5.3

All ECCS systems normally are in standby. The manner in which the ECCS
operates to pro' :ct the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI system is automatically started in response to decreasing
RPV water level, and will serve as the primary source of makeup if RCS pressure remains
high. Operation of the HPCI system is not directly dependent on AC electric power. If the
break is of such a size that the coolant loss exceeds the HPCI system capacity or if reactor
pressure is tco low to operate the steam turbine-driven HPCI pump, then the CSS and
LPCI systems can provide higher capacity makeup to the reactor vessel.

Automatic depressurization is provided to automatically reduce RCS pressure if
a break has occured and RPV water level is not maintained by the HPCI system. Rapid
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depressurization permits flow from the CS 5 or LPCI systems to enter the vessel. Water
can be taken from the suppression pool by each of these system for injection into the core

31.3.4 Systern Success Criteria

LOCA mutigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
critena are not clearly defined in the Hatch FSAR but can be inferred from pump capacities
that are defined based on certain design basis accidents that are considered in the licensing

process based on licensing considerations. The ECI system success criteria for a large
LOCA are the following

.1 of 2 core spray pumps with a suction on the suppression pool, or
| of the 4 low pressure coolant injection pumps with a suction on the
suppression pool

The ECI system success criteria for a small LOCA are the following

The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank, or

The automatic depressurization system (ADS) and 1 of 4 LPCI pumps with a
suction on the suppression pool, or

The automatic depressurization system and | of 2 core spray pumps wiih a
suction on the suppression pool

The success criterion for the A..> s the use of any 1 of 2 ADS trains. Note that there may
be integrated success criteria involving combinations of core spray and LPCI pumps. Itis
possible that the coolant inventory control function for some smail LOCAs can be satisfied
by low-capacity high-pressure injection systems such as the control rod drive hydraulic
systemn (see Section 3.6)

The ECR success criteria for LOCAs are related to the ECI success cnieria
above. All injection systems essentially are operating in a recirculation mode when
drawing water from the suppression pool
For transients, the success criteria for reactor coolant inventory control involve
the following

Either the reactor core isolation cooling (RCIC) system (not pan of the ECCS,
see Section 3.2), or
Small LOCA mitigating systems

For the suppression pool cooling function to be successful, one of two RHR
trains must be aligned for containment heat removal and the associated RHR service water
train must be operating to complete the heat transfer path from the RHR heat exchangers to
the ultimate heat sink. In a given RHR train, one of two RHR pumps must operate.

3.3.8 Component Informaticn

A. Steam turbine-driven HPCI pump (HPCI-COO01)
1. Rated flow: 4250 gpm @ 2580 ft head (1118 psid)

2. Type: centrifugal

B. Low-pressure Core Injection Pumps (C002 A,B,C,D) (4)
1. Rated flow: 7700 gpm @ 46 ft. head (20 psid)
2. Type: centnifugal

"0 Q/RG




3.3.6

Hatch 1 & 2

C. Core spray pumps CO01A and CO01B

3
2.

Rated flow: 4625 gpm @ 260 psid
Type: centrifugal

D. Automatic-depressurization valves (7)

1.

Rated flow: 800,000 Ib/hr @ 1125 psig

E. Pressure Suppression Chamber

1,
2.
: 8
4.
3,

Design pressure: 56 g:io%
Design temperature: F
Operating temperature: 95°F
Maximum water volume: 90,550 fi3
Minimum water volume: 87,300 ft3

Support Systems and Interfaces
A. Control signals

ks

- 4

Automatic _

a. The HPCI pump, core spray pumps and the LPCI pumps and all their
associated valves function upon receipt of low water level in the reactor
vessel or high pressure in the drywell.

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

Remote manual
ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.

B. Motive Power

L

3

-

F+

The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
and DC loads that can be supplied from the emergency diesel generator or
station battery, as described in Section 3.5.

The steam supply valves to the HPCI turbine are Class 1E DC-B loads.

The HPCI turbine-driven pump is surplied with steam from main steam
lcor B, upstream of the main steam isolation valves.

C. Other

)

é

3
4,

The HPCI pump has a DC-powerad auxiliary lube oil pump thau is required
for pump startup (ie., to pressurize the oil system for pump thrust bearing
lubrication and for operation of the governor system and the hydraulic steam
supply valves for the HPCI turbine). Once the HPCI pum%is operating, a
sh t-dgiven lube oil pump provides oil pressure, and the DC oil pump is
stopped.
HPCI pump gland seal leakoff is collected, condensed, and returned to the
ump suction. A vacuum pump maintains condenser vacuum.
ubrication and cooling for the HPCI pump are supplied locally.
gHR pu3m7p cooling is provided by the plant service water system (see
ection 3.7).
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5. Core spray pump lubrication and cooling is assumedi to be provided locally.
6. Room ventilation systems cooled by plant service water (see Section 3.7)
are provided as follows:

HPCI pump room Loop B
RHRM)pumpmom LoopA & B
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Table 3.3-1.

for Selected Components

Hatch 1 Emergency Core Cooling System Data Summary

COMPON! LOCATION POWER SOURCE IVOLTAGE! POWER SOURCE EMERG.
LOCATION __ |LOAD GRP,

CS-Coor* NERB BUS-1E 4160 DCSWIE AC/HE
C5-Co01B SERB BUS1G 2160 DGSWIG ACNG
CS-FOO1A WAV NERB MCC-So11 650 130RB ACIE
CSF001B MOV SERB MCC-5012 600 130RB ACNG
CS-FO04A MOV 158R8 MCC-S011 600 130R8B AC/1IE
CS F004B MOV RWCUHX MCC-S012 600 130R8 AC/G
CS-FOO5A MOV 158R8B MCC-So11 600 130R8 AC/E
CS 0058 MOV AWCUHX MCC-S012 600 13018 AC/I1G
HPCI-C001 TDP HPCI

HPCI-FOO MOV HFCI MCC-S022 1251250 130RB DC1B
HPCI-F002 MOV AC MCC-S011 600 130R8 AGIE
HPCI-F003 MOV 130PA MCC-S5022 1251250 130RB oCcne
HPCI-F 004 MOV HPC MCC-S022 125/250 | 130RB DC/18
HPCI-F 006 MOV TORUS MCC- 5022 125/250 | 130RE DC/1B
HPCI-F007 MOV HPCI MCC 5022 125/250 | 130RB AC/iB
HPCI-Fo08 MOV HOCH MCC-S022 12571250 130RB DCnB
HPCI-FO11 MOV HPCI MCC-5022 125/250 130R8 DCne
HPCI-F041 MOV HPCI MCC-5022 125/250 130R8 DC/nB
HPCI-F042 MOV HPCI MCC-5022 125/250 | 130R8 DC/1B
HPCI-F100 HV HPCI

HPCI-F200 HV HPCI

LPCI-CO02A MDP NERB BUS1E 4160 DGSW1E AC/E
LPCI-C0028 MDP SERB BUS1G 41€°2 “GSWIG ACNG
LPCI-C002C MoP NERB BUS1F 4167 | DGSve.r ACIF
LPCI-C002D MDP SERB BUS1F ain » SWIF AC/HF
LPCI-FOC3A MOV NERB MCC-S011 60u 130RB AC/E
LPCI F0038 MOV SEAB MCC-5012 600 130RB ACAG
LPCI-FO04A MOV NEAB MCC-S011 600 130RB AC/TE
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3.4 INSTRUMENTATION AND CONTROL (I1&C) SYSTEMS

4l wm

The instrumentation and control systems consist of the Reactor Protection
System (RPS), other actuation and control systems, and systems for the display of plant
information to the operators. The RPS monitors the reactor plant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatc reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The other actuation systems will automatically actuate
selected safety systems based on the spacific limits 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.

3.4.2

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components in the Control Rod Drive
Hydraulic System (see Section 3.6) Other actuation end control systems include
independent sensor and transmitter units and relay units that interface with the control
circuits of many different componen:s in safety systems. Operator instrumentation dis;lay
systems consist of display panels thai are powered by 120 VAC power (see Section 3.5).
The remote shutdown capability is provided by the Remote Shrtdown Panel (RSP).

3.4.3  System Operation

A. RPS
The RPS has four input instrument channels and two output actuation trains.
RPS inputs are listed below:

Neutron monitoring system
Reactor pressure
Low water level in reactor vessel
Turbine stop valve closure
- Turbine control valve fast closure
- Main steam line isolation signal
Scram discharge header high water level
Drywell high pressure
Main siwarn line radiation
Manual

Both output chan, els must be de-energized to initiate a scram. The failure of a
single component ¢ * power supply does not prevent a desired scram or cause an
unwanted scram.

In addition to the scram function, RPS instrumentation is used to actuate other
safety systems.

B. Other Actuation and Control Systems
Actuation and control systems cause the various safety systems to be started,
stopped, or realigned as needed to respond to abnormal plant conditions,
Details regarding actuation logic are included in the system description of the
actuated system.
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Hatch | & 2 |

with the RPS. Details of the other actuation systems for Hatch 1 and 2 have not
been determined.

C. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tﬂspﬁn; the RPS or other actuation
subsystem. The control room operators also may send qualified persons into
the plant to operate components locally or from some other remote control
location (i.e., the remote shutdown panel or a motor control center). To make
these judgments, data on key plant parameters must be available to the
operators,

3,45  Suppect Systems and Interfaces

A Con:glsPowef
1,
The RPS is powered from two 120 VAC buses (see Section 3.5).
2. Operator Instrumentation
Operator instrumentation displays are powered from instrumentation power
sources as described in Section 3.5.

3.4.6  Section 34 References
1. Hatch 2 Updated Final Safety Ana.ysis Report, Section 7.5.1.4.2

s




Hatch 1 & 2
3.8 ELECTRIC POWER SYSTEM

.81 Rmp..tunm
¢ electric power system supplies power to various equiproent and systems
needed for normal operation and/or response to accidents. The onsite Class 1E ¢lectric

power :g'mm supports the zpmtion of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

¢ onsite Class 1E electric Kower system consists of five diesel generators and
4160 VAC buses to supm both Hatch 1 and 2. Two diesels and 4160 VAC buses are
dedicated to each unit. remaining diesel can be aligned to either unit on a first come
first-served basis. The Class 1E electric power system at each Hatch unit consists of two
4160 VAC trains, two 600 VAC trains, a 125/250 VDC subsystem, and a 120 VAC
subsystem. Two station batteries supply power to the 125/250 VDC system for normal
switchgear control, turbine control, annunciators, and various emergency functions, The
120 VAC system supplies power to the reactor instrumentation and protection circuits,

The 4160 and 480 VAC Class 1E electric power distribution system for Hatch 1
and 2 is shown in Figure 3.5-1. The 125250 VDC system for Hatch 1 is shown in
Figures 3.5-2 and 3.5-3. Similar figures for Hatch 2 are shown in Figures 3.5-4 and 3.5-
5. That 125 VDC diesel auxiliary power system for Hatch 1 and 2 is shown in Figure 3.5
6, and the 1207208 VAC instrument power system for both units is shown in Figures 3.5.7
and 3.5-8. A summary of data on selected electric power system components is presented
in Table 3.5-1. A partial listing of electrical sources and loads is presented in Table 3.5-2.

3.8.3 an
¢ auxiliary power system is the normal source of station service power under

both normal operating and shutdown conditions. Auxiliary power is obtained from the
main generator, through the unit auxiliary transformer connected to the 4160 volt
switchgear bus. Each of the two 600 VAC trains receive power from a separate
transformer connected io the 4160 volt buses.

Upon loss of auxiliary power, each emergency diesel generator is automaticaily
started and is aligned to supply power to each of three e<sential 4160 VAC buses. Two of
these buses (1E and 1G) in turn supply power to the 600 VAC motor control center buses
1C and 1D. These buses constitute the two separate 600 VAC trains distributing power to
the rest of the Class 1E electrical system. The third 4160 VAC bus (1F) is a "swing" bus
that can sup_Fly power to either of the 600V buses as required.

he normal source of power for the 125/250 VDC system are the battery
charfprs. Bus 1A is supplied by battery charges A and B, with C as standby. Bus 1B is
supplied by battery chargers D and E, with F as a standby, The station batteries 1A and 1B
float on their respective buses. These DC buses supply 125/250 VDC to the essential
cabinets 1A and IB which supply Division | ESS and Bivision 11 ESS loads.

120/208 VAC instrument power is supplied from the 600V buses (1A and 1B)
as are the RPS MG-sets (see Figure 3.5-2).

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different 4160 VAC buses. For the purpose of discussion,
this equipment has been grouped into “load groups”. Load group 1E contains components
1eceiving electric power from Bus 1E. Load group 1G contains components powered by
bus 1G. Load group IF contains components powered by Bus 1F. Load group DCA and
DCB contains components receiving DC power from DC bus 1A and 1B respectively.
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Euic system success criteria for mitigating transients and loss o ~coolant

accidents are defined by front-line systems, which then create demands on supporn
systems. Electric power system success criteria are defined as follows, withou taking
credit for cross-ties that may exist between independent load groups:

Each Class 1E DC load group is supplied initially from its respective station

battery

Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emer ncoy.gwer source (i.e. diesel generator)
Power distribution paths to essential | are intact

Power to the battery chargers is restored before the batt2ries are exhausted

A minimum of 2 of § diesel generators are needed to achieve safe shutdown at

both units following loss of normal power (Ref. 1, Table 9.2.9).

3‘503

A

3.5.6

Component Information

Standby diesel generators (1A, 1B, 10)
1. Power rating: 2850 kW continuous
2. Rated voltage: 4160 VAC

3. Manufacturer: Fairbanks Morse

. Station batteries

1. Type: Lead-antimony
- ¥ Cm: 60

Support Systems and loterfaces

. Control Signals
!l

Automatic
The standby diesel gene: ‘or is automatically started based on loss of
auxiliary power,

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

. Diesel Generator Auxiliary Systems

The Cfolk;wing auxiliaries are provided for the emergency diesel generator:
« Cooling
Diesel cooling water is provided by the plant service water system (see
Section 3.7).
Fuelin
Each diesel generator has an independent 1000 gallon “day tank" that is
housed in a separa'e room adjacent to the respective diesel room. A day
tank can support foar hours of diesel operation. The long-term fuel supply
for the diesels consists of five underground 40,000 gallon tanks. 'lPhe
storage tanks can supply any diesel generator and huve sufficient capacity to
operate four diesel generators at rated capacity for seven days.
Lubrication
Each diesel is provided with an independent lubricating oil system.

3?7 9/89
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Hatwch 1 & 2
Swur:g
Each diesel is provided with an independent air starting system. The diesel
control system is sugﬁl"ed from the 125 VDC diesel auxiliary power system
(see Figure 3.5-6). The diesel generators are not dependent on the station
batteries for power.

Ventilation
Diesel room ventilation consists of powered roof ventilators and motor-

operated louver: wi:h fire dampers in the diesel building air intake..
C. Switchgear and Battery Room Ventilation Systems

Details on the switchgear and battery room venulation systems have not been
determined.

Section 3.5 _References

1. NURGE/CR-2989, "Reliability of Eme-gency AC Power Systems at Nuclear
Power Plants," Ouk Ridge Natonal Laboratory, July 1983,

38 9/89



!
|
!

6¢

= = | é ( S -'==*~l
F’i-jﬂ F-J-il_! rj =L ii [}i s i] [-L?ll J-?—-]

—— Ay ———— —
BN e 18800 ¥ ArenNns v

i

z

i

8

i

%

i

3

i

¥

; H
 }

1[
i
1!"

g
i

68/6

Smme | Lo pm——" o [p——
o4 W
] e (T T ) P e )

Figure 3.5-1. Hatch Unit 1 and 2 416D and 600 VAC Elecwic Power Distribution System
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Table 3.5-1. Hatch 1 Electric Power System Data Summary

for Selected Components

COMPONENT D cCOompP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION __ |LOAD GRP_

125V BATT oAt 112CB

BATTIE BATT DGSWIE

BATT 1F BATT DGSW1F

BATT-IG BATT DGSWIG

BATT-A BATT 125-250-1A

BATI BB BATT 12525018

BATT-CHG BC 112C8 BUS1D 600 60010 ACNG

BC-ABC BC 250-1A BUS-1C 600 600-1C ACIE

BCDFE BC 25018 BUS-1D 600 60010 ACHG

BUS-1A BUS 250-1A BATT-A 125/250 125-250-1A DC/1A

BUS 1A BUS 250 1A BC-ABC 125 250-1A ACIE

BUS 18 BUS 25018 BATTBIB 125/250 | 12525018 DC/1B

BUS 1B BUS 25018 BC DFE 125 250-18 ACNG

BUS1C BUS 6001C XFMR-TIC 4160 600-1C AC/E

BUS It BUS DGSWIE DG-1A 2160 DGIA AC/IT |

BUSF 8US DGSWIF DG 18 4160 DG1B AC/F

BUS1G BUS DGSW1G DG1C 3160 DGiC ACIF

BUS-DC1E BUS DG1A BATT1E 125 DGSWiE

BUS-DC1F BUS DG18 BATT IF 125 DGSW1F

BUS-DCIG BUS DGIC BATT1G 125 DGSW1G

BUSID BUS 6001D XFMR-TID 4160 600-10 ACNG

CB1E cB DGSWIE

CB-1F c8 DGSWIF

CB1G CB DGSWIG

DG1A 0G DGIA ACIE

DG-18 G DG1B ACIF

DG1C 0G DGIC ACING

E-CAB-1A CAB UNK E-XFMRB-18 120/208 § UNK ACNE
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Table 3.5-1. Hatch 1 Electric Power System Data Summary
for Seiected Components (continued)

COMPONENT 1D | coMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION __ {LOAD GRP.,
£ CAB 18 CAB UNK E TRANS 1C 120 UnNE ACNG
EXFMA 1C TRANS | UNK BUS 1D 600 60010 ACNG
EXMFR 18 TRANS | UNK BUSIC 600 S00IC ACIE
FBUS1A BUS UNK E-CAB 1A 120 UNK ACHE
18US 18 BUS UNK ECAB 1B 120 UNK ACNG
NV NV 11208 125BATT 125 112C8
NV NV 11208 BC 125 112CB ACNG
MCC 5009 MCC PUMPHS BUS 1C 600 600-1C ACIE
MCC-5010 MCC PUNMPHS BUS 1D 500 600 1D ACNG
MCC So11 MCC 130R8 BUS 1C 600 600-1C AC/E
MCC-S011A MCC 130R8 BUS1C 600 600-1C AC/E
MCC 5012 MCC 130R8 BUS 1D 500 600-1D ACIE
MCC-S012A MCC 130R8 BUS 1D 60 606-10 A~1G
fWccso128 WOC 130R8 BUS 10 500 §00 1D ACNG
[MCC-S018A MCC 130R8 BUS 1C 500 §00-1C AC/E
MCC-S018A MCC 130RB BUS 1C 600 600-1C ACHE
{MCC-So188 MCC 130R8 BUS 10 500 600-1D ACHE
MCC-S021 MCC 130R8 BUS 1A 1257250 |250-1A DC/A
MCC 5022 MCC 130R8 BUS B 125/250 |250-18 DCHB
MCC-S025 MCC DGSWIE BUS 1C 600 600-1C ACIE
MCC- 5027 MCC DGSWIG BUS 1D 600 600-1D ACHE
RPS BUS 18 BUS UNK X FERSW 120 LINK ACHG
[RPS BUS 18 BUS UNK RPSMG 1D 120 13008 G
RPSBUSIA BUS UNK XFERGW 120 UNK ACHE
RPS-BUSIA BUS UNK MG 1C 600 5001C AC/E
RPSMG-1C [TH 130C8 BUS- 1C 600 6001C ACE
RPS-MG-1D T8 130C8 BUS 1D 600 60010 ACNG
VCAB 1A CAB UNK VGMER 1A 120 UNK AC/TE




Table 3.5-1. Hatch 1 Electric Power System Data Summary
for Selected Components (continued)

COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE ! POWER SOUMRCE Fmrag
IYPE LOCATION  [LOAD GRP.
V-CAB 1A CAB UNK NV 120 L ACHG
V OOMF A TRANS | UNK BUS 1C 600 6001C AC/E
X FER SW SW UNK ECAB 1A 120 UNK AC/TE
X FER SW SW UINK ECAB 18 120 UNK ACHG
b sl
TRANS
TRANS




Table 3.5:2. Partial Listing of Electrical Sources and Loads

8t Hateh 1

POWER | VOLTAGE | EMEAS [POWER SOURTE] LOAD TOAD [ COMPONENT ™1

SOURCE LOAD GRP|  LOCATION | SYSTEM|COMPONENT ID| TYPE |  LOCATION
TITERTY 3 TTIee 14 L[ R+ p—
Lol Te8 11 4 10/ 3To81 S 1 161 1 <17 Sm—
Latila H) L1605 oH 1 S 10 ] R
L agl 1] el Vi 3o IV 1 —
LR N %1 I~ S % 11 T L 1 0 ) —
LALAG LT £ ] 3] ) v ) a—
Ll Tee RCNG (110 L% LU AL (-] —
TR I 1 LB 4 1V 57 w1V ST w—
Lisnadd it RCTG |S50 8 EF [BUSTE 1V ] —
LI L %L AL R 113 Lol (0F [ o[ A 1| R
m—m‘-m L] 14 WCCB0aE | Wt | VO0R®
L 19 1] R | L | o
BUS T e00 ) o ie L (SR T T ™ ool 0]
BUSTe 500 ACNE 600 1T " oloB (NN I olom A 111
BUETe 14 ) T 143 7 ofo% TRY S " ol 1L | —
BUE T [ 144 ACTE (s TC WCCBOTEA  [WCC [ T30RE
BUET 600 YT . O MCC B0 BA | WCC [ T9ORE ]

: ¥ ) LB ORI 1 o <
BUETC 600 ACTE  [G001C (13 L1204 " e ST Y R (¢ R
T 14 T o EF TV R TA T YRR TORR "1
L3 e Tt
U 3% T Te0TD [ 1N )
BUS 1D 00 ‘ 0010 113 EXFMRIC | TRAN |URK
TR KT T T Tt ST TP
LY%3E 800 ACE ~ TS0 [WC [T30RE
BUSTD (1) RETG (600D [P [WCTSOTIR [T | TIORE
BUS 1D 500 ACIG 601D EF [MCCS0IZE  |WMCC | T30RE
BUS D 4] ACE | 60010 EF MGG SOTEE | WCC | 130RE
LAl o0 Yol 00 L " <o A " R <
BUS 1D 00 (001D (12 RPENG 1L (VG | 13008
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Table 3.5-2. Partial Listing of Electrical Sources and Loads

at Mateh 1 (continued)

m Vmﬂmwmu oowoulm mr TYPE | LOCATION
BT e T TOREWTE CETWTA [WMOF [ WERE
"BUSTE AL I J— 1 (DESWTE (PCTCO0ER [ MOP  [NERE |
BUSTE e KCTE [ DESWIT T ORI [ TRAN [eo0TE
BUSTE ryL KOTE | DGEWIE  [EEW | ESW1A 0" —
BUSTE T RETE T [DGSWIE TOW [ESW IR [MOP |PUNMPHE |
LAl TTE0 T 0 {1k SO LT £ L 4 R
L% 31 TTe0 R TOSeWT [N E I L | —
LA TTe0 T [ DESWT RERTTCD | TRAN [S00 TCOTFR |
BUS T aTe0 KCTE | DaEWIT EEWTT !BF'"W—
BUSTT Te0 Yo 1 1A LA L 0L L —
L' L €3]y 1L 11 ) Sy £+ 1418 1V
Lt:3 TTer ke WiT 41 VNG EB £ o] B Y]
BUS 5 a6 AW‘WWWWW
T 1760  LoTh T B e e T TPCTCO0eE [ WoP |SERE |
LI"L'J'B-'VG q160 L\ B T AL 14 KPWRTe | TPAN (600D
Lol a1 e o rer—trew T
BUSTS Te YR T ) TSW  [ESW.10 WOF ™ [ PUNMPHE
BUSTC %00 ACTE | 6001C T TXMPRTE | TPRAN JONK ]
TG A 1160 e DOk 142 19 31 4 iur'mr—'"
T TTE il ) L LA 1V < —
1304 TTe0 (AL o} (12 BUSTG IU'!"LBG!WFB—
T CAB A Te0 e |UNR 113 THG A BUS  |UNK
ECAB D 10 ACITE | UNK 142 TBUSTE 1V B —
TCAE B 120 ACG JUNR 43 XPEREW  [SW  |UNK
[EYRANETC | 120 RCTG | UNK TCABTE URK
(ERPVRTE | 1207208 |ACTE | UNK 43 TTAD A TAB  |UNK
TTAB TR 10 AT W . SW | UNK
L H] g TUNR 13 VERE TR ERETUNR
TSR0 ]800 TR ESW [ESWISTE [ MOV |PUNMPHEVE |
e80T 1 l\ 5 ACTE | 150RB BCEE |COFO0IA MOV INERE
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Mateh 1 (continued)

SOURCE LOAD GRP| LOCATION | SYSTEM |COMPONENT (D TYPE |  LOGATION
ETEoTT | 800 KCTE | T9ORE WW‘JW
T 8oTT [ 600 CIE | 1S0RE | {o{v1 N oL 2017 S £ S]] ——
Lsio SRR € Y76 S 1| B (e TR 1 S L
M BOTT | 600 RCTE | T90RE WWTW‘WI——"
T 500 1751 S TOTE [ TPUTFGoaR TRV TRERE
WSO 800 (L1 B {15 8T R oI 1 L E—
1o LR O 1] M— Yo7A) . L LWLWV‘WT——
TS [ 600 RCTE [ TI0RE teee WLHUV'WI‘_—
ST 1800 o] S L {00 N VIR 0 S o[ o 1Y S
T 800 RCE [ TOORE [ECCS  [LPCIPOE WOV | TORUE
ST 1600 RCTE [ TI0RE {olok N R ToTR 00 T S Yo U (o] 4]
EC 8o €00 ACTE | VOORE  {olol B UJoR 7 0/ S eI N £
Lo I (7] G S (o £0CIRT T o 4 —
L8 S 4] TAE | SURE Lo T A e o
WCC 8011 T00 P Yo S 1oL SR . o] S 71421 T S I R —
Lo KR <] 1741 S L1 : LU L
L 3 0 RCTE | (30RE WCE [ RRC-FO0T ("o 17 I < R——
Lo L ACTG | T90RD (CEPO0TE MOV |CERE |
(L L ) oA 1) B o oi R LT o[V B 71 e
RS [800 ; WW‘WWV‘JW
LR . 7 TSORE FCCE [LPCIFOOME MOV [SERD |
WeC8012 | 600 ACG | 130RE ECCE  |LPCIFO04D | WOV | SERE
RS 1600 KETG | TIORE (R oI T M L B 1 £ R
Lo L TG [ TIORE ECCE  [LPCIFOTEE [ WOV | RWCURX
Loz T TR il iR A el L
T So1: 600 (TSORE  |ECGS [LPCLPOZTE MOV |AWCOR ]
T 5012 800 CG | T90RE ECCS | LPCIFOSED  |MOV | TORUE 1
WCC801e | 600 LX) (T30RB . |ECCS  |LPCIFO47B | MOV |SERE
WCT 807 [ 600 RCG | To0RB  |ECCS |LPCIFOMEE WOV |SERE
e80T | 600 ACNG [ TIORE L oL Ao A " oA £ R
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Hatch 1 (continued)

FOWER | VOUTAGE | EWERG | FOWER SOURCE| “TBRD | TOAD —TCOP | COMPONENT |
SOURCE LOAD GAP LOCATION SYSTEM [COMPONENT ID] TYPE LOCATION
R L TS TTS0RE R TRy WOV THE
WTEITIE T TSNS {011 AR 1l B S—
Lo AL TS TS0 -8 I B w—
(L1 T AT S S 1+ R R R ol B S—
Lio8 A R 7 T S ) TS| WOv [ NWHE
Lo A B % T ol loR . i1oR T A L —
TSI | TEUTI DTk TSORE oY on T I b oV —
WECSOIT | VLR [DCTA T | T0RE T |RCICFGer | MOV | TORTS
TSI e TR L e
ST [ TEURE [ DETA | TSOR® e TR T TV TYORIE
Luamr--rmu—mu TSOR L~ SR o127 LA £ 4 |
L TO0 060 JOCTA  [I50RE 2wl (oR Tl 13 ¥ o T LU 1 R
LR FL %11 700 O L N {7+ o1 TN 7 o1 01 R—
LS R TS 7] R 1 {101 ol <A B L
oI A 1T o R R L o1 O LT o 1 (. -
L TN L) . By -1 10 T 1
LR TEE 280 | OCE  |TIORE L{oe 0 B TR o1 o/ R—
LCIoR R R 11 B TS TR TR TR
L1 L ST ] R 1 LoLIE T £ L -
Lo L E I 71 A1 R0 oo iR oA o —
oo B3 %31 ) Lol < L w—
(Lo LS 7] e T : L Y —
RS T80 X7E] S £ 5117 oA 8
L RETE  [OEEW T TESW — [ESWFITon WOV [FoWves
Lo RETE B T TEeW [ EEWITEA WOV [ PEWVPT
LR R W e [ESW TR oV TPewveT
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
#t Hateh 1 (continued)

SOURCE LOAD GRP|  LOCATION mﬂ wm D] TYPE LOCATION
Lo iy RETE—TOESWTE oW e T v P
U087 I B ¢ Y71 1 4 £ 10707 1 o
LR L L T 1 A
Ll L 1 T T oW TR EW PO WOV T PEWYR
R T WS L4 40 O £ oA 0
Lo x BT TEW IS TV T PEWVPT
LcioR " o 4 LU 041 T I 0
TR T e : TRV T PP REVr
LS 550 ACIE |o00TC WPEBUSTA |BUS JUNR
ol <51 R 10 Yo%l 1) - 114 E WW———-J
2 A LT S I v Y741 g 1 VKBTI TURR
YPEEW T TETE—TORR TP EUETETYE TR
04 L A e v g TR T B TR
e ey IUI'W_“J‘IU!“TUBT!"’""‘
T qT80 RCTS . TP BT 101 110 R——
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3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

el ehes
g € supplies pressurized water to operate and ¢¢ . the control rod

drive mechanisms during normal o?emion. This system implements a scram command
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

¢ consists of two high-head, low-flow, pumps, piping, filters,

control valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a scram discharge
volume (dump tank),

Details of the scram portion of typical BWR CRDHS is shown in Figure 3.6-1
(adapted from Ref 1).

3.6.3 %nm_ﬂmﬂm

uring normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system Ymsure stabilization. Excess water not used for cooling is
discharged to the RCS. Control rods are driven in or out by the coordinated operation of
the direction control valves, Insertion speed is controlled by flow through the insert speed
control valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to the scram accumulator. An outlet scram valve opens to vent the opposite side
of each CRDM to the dump tank. This coordinated action results in rapid insertion of
control rods into the reactor.

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

PCI (see Section 3.3) systems, The maximum RCS makeup rate of the CRDHS is about
200 gpm with both pumps operating (Ref. 3).

.64 gunm..s»mn.;nm.u
or the scram function to be accomplished, the following actions must occur in

the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
ilot valves) in the CRDHS.
¢ pneumatic inlet scram valve and outlet scram valve must open in the

hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air sup%ley to each valve as follows:

Both scram pilot valves in each HCU must be deenergized, or

Either backup scram pilot valve must be energized.
A hri‘glt_rl- {’essure water source must be available from the scrarn accumulator in
eac s
A hydraulic vent path to the scram discharge voiume must be available and
sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known).

55 9/89



3.6.6

3.6.7
!

a2

Hatch 1 & 2

. Control rod drive pumps (2)

1. Rated capacity: 100% (for control rod drive function)
2. Flow rate: about 120 gpm @ 1500 psid head
3. Type: centrifugal

. Condensate Storage Tank

1. Capacity: 500,000 gal
Support Systems and Interfaces

: lC(mtml Signals

A utomatic
T.ve RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves

2. Ren ote Manual
4.\ reactor scram can be initiated manually from the control room
b. The CRDHS can be operated manually from the control room to insert
a1d withdraw rods, or to inject water into the RCS

. Motive Power

1. The control rod drive pumps are Class 1E AC loads that can be supplied
from the emergency diesel generator s described in Section 3.5.

\ N%DO-ZA’IOBA. "Additiona! Information Required for NRC Staff Generic

Reggn on Boiling Water Reactors," General Electric Cumpany, December
19380,

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

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

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

Injection Systems on TQUYV Sequences at Browns Ferri' Unit One."
NUREG/CR-3179, Oak Ridge National Laboratory, September 1983,
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Hawch 1 & 2
37 PLANT SERVICE WATER (PSW) SYSTEM

M R,
ant Service Water System provides cooling water from the ultimate heat
sink, the Altamaha river, to various heat loads in the plant, including the diesel generator

heat exchangers, RHR pump room area coolers, pump room area coolers, and the
control room air conditioners.

372 Wﬂm
¢ systemn contains four motor driven pumps which take suction through
strainers at the intake structure. The pumps supply two from which the heat loads

are supplied. Upon a loss of offsite power SP) or a LOCA signal, the system is
divided into two independent PSW loops. Simplified drawings of the Hatch 1 Plant Service
Water System are shown in Figures 3.7-1 and 3.7-2. A summary of data on selected PSW
system components is presented in Table 3.7-1. The system for Hatch 2 is similar.

3.7.3 gmm.n.n:ﬁnm
uring normal operation three service water pumps are required to cool the

operating heat loads. The PSW system serves the following heat loads:

Diese’ .~sgrators

Reacior Building Closed Cooling Water (RBCCW) System

RHR pump seals

Drywell coolers

Pump room coolers (RHR, CS, HPCI, RCIC, and CRD room coolers)
Various air-condition units, including Haich 1 control room A/C units
Turbine building chilled water units

Recirculation M-G set coolers

Reactor feedwater pump turbine oil coolers

Various main turbine heat loads

Other heat loads
374 &lnmduﬁﬁiwﬂdndl
ne pump per “train 15 sufficient for the emergency loads as follows:

PSW PSW

Diesel generator

Residual heat removal pump seals
RHR (LPCI) pump room area coolers
HPCI purap room area coolers
Control room air conditioning units
RCIC purmrp room area coolers

3.7.8  Component Information

A. Service Water Pumps (C001 A, B, C, D)
1. Rated flow: 8 m@ 150 fu. head (65 psid)
2. Rated capacity: 33 1/3%
3. Type: vertical turbine

o )()()(g
XXXX’%
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Hawh 1 & 2
3.7.6  Support Systems and lotecfaces
A. Contro] Signals
1. Automatic
Upo:d receipt of a LOCA or LOSP signal, one pump in each division is
started.

2. Remote manual
The PWS pumps can be actuated by retnote manual means from the control

room.
B. Motive Power

The PWS pumps are Class 1E AC loads that can be supplied from the
emergency diesel generator as described in Section 3.5,

C. Other
The sanitary water system provides PSW pump seal lubrication.
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68/6

Table 3.7-1. Hatch 1 Plant Service Water System Oata Summary
for Sele_ted Components
COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE|] POWER SOURCE | EMERG.
TYPE LGCATICN LOAD GRP_;

ESW-1A MDP PUMPHS BUS1E 4160 DGSW1E AC/E
ESW-18 MDP PUMPHS BUS-1G 4160 DGSW1G ACNG
ESW-1C MDP PUMPHS BUSF 4160 DESWIF AC/TF
ESW-1D MDP PUMPHS BUS1F 4160 DESWIF AC/1F
ESW-403B MOV PUMPHSVP MCC S027 600 DGSW1G AC/G
ESW F310A MOV DGSWit MCC 5025 600 CGSWIE ACIE
ESW-F3108B MOV PSWVP2 MCC-5027 600 DGSW1G ACG
ESW-F3108 MOV PSWVP2 MCC-5025 600 DESWIE ACIHE
ESW-F310C MOV PSWVP1 MCC-5027 600 DGSW™ + ACNG
ESW-F312 MOV PUMPHSVP M~C-S009 600 PUMPHSN ACIE
ESW F3i5A MOV PSWVP1 MCC-S025 600 DGSWIE ACIE
ESW F3158 MOV PSWVP2 MCC-5027 600 DGSWIG ACIG
ESW-F317A MOV PSWVP1 MCC-S025 600 DGSWIE ACHE
ESW-F3178 MOV PSWVP2 MCC-5027 600 DGSW1G ACIG
ESW-F401A MOV PUMPHS MCC-S025 600 DGSWI1E ACAE
ESW-F4C2A MOV PUMPHS MCC 5025 600 DGSWic AC/E
ESW-F4028 MOV PUMPHSVP MCC-5027 600 DGSWIG ACNG
INTAKE T« PUMPHS )




Hatch | & 2

3.8 RESIDUAL HEAT REMOVAL SERVICE WATER (RHRSW)
SYSTEM

3 . 8 . l

The RHRSW system provides cooling water from the ultimate heat sink (the
Altamaha River) to remove de%\"l heat via the RHR heat exchangers. By means of a cross-
tie with the RHR system, the RHRSW system also can supply makeup to the RCS when
all emergency core cooling systems have failed (Ref. 1).

3.8.2 %xum_mnnuhm :
¢ RHRSW system consists of two independent trains consisting of two

pumps sach. Each train supplies cooling water from the intake structure tc one RHR heat
exchanger. Simplified diagrams of the Hatch | RHRSW system are shown in Figures 3.8
1 and 3.8-2. The system for Hatch 2 is similar.

3.8.3  System Operation

During power operation, the RHRSW system is not operating. When required,
the system is placed in operating by remote manua! means. The discharge pressure of the
RHRSW pumps is higher than RHR system pressure, therefore, any leakage in an RHR
heat exchanger will result in service water leakage into the RHR system. Pressure control
is achieved by a flow control valve on the RHR heat exchanger outlet.

3.8.4  Suystem Success Criteria

: Each RHRSW train has a rated decay heat removal capacity of 100% (Ref. 2).
This implies that two RHRSW pumps supolying a single RHR heat exchanger can provide
adequate decay heat removal ¢ pacity.

3.8.5  Component Information

A. RHRSW pumps (4)
1. Type: vertical turbine
2. Capacity: 4000 gpm @ 897 ft. head (389 psid)

3.8.6  Support Systems and Interfaces

A. Cornzrol Signals
1. Remote manual
The RHRSW system is actuated by remote manual means.
2. Automatic
The RHRSW system is stopped automatically if a low pressure coolant
injection actuation signal is present.

B. Motive Power
The RHRSW pumps are Class 1E AC loads that can be powered from the diesel
generators.

C. Other
1. The sanitary water system provides 3 to § gpm for RHRSW pump seal
lubrication. Normally pre-lubrication is performed before pump startup.
The RHRSW pumps can be started without seal pre-lubrication.
2. The RHRSW pump mo*nrs are believea to be cooled by the plant service
water systern (Ref 2), however, this inteiface couid not be located on PSW
system drawings.
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Haich 1 & 2

3.8.7 Wﬂﬂﬂ
1. Haiwch | FSAR, Section 4.8.6.1.

2. Hatch 1 FSAR, Section 10.6.
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Hatch | & 2
4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Edwin I. Hatch nuclear plant is located in Appling County near Baxley
Georgia on a 2170 acre site. The site is located 67 miles from the city of Savannah,
Georgia and is located on Atamaha River, Figure 4-1 shows a general view of the site and
the surrounding area (from Ref. 1)

The major structures at this facility include two reactor buildings, two turbine
buildings, a service building, a diesel generator building and the intake structure. The site
general arrangement is shown in Figure 4-2,

The site consists of two units arranged so that the axis of each turbine-generator
is oriented on a North-South azimuth approximately perpendicular to the Altamaha River,

The reactor buildings are located on the east side of the turbine building. The
reactor buildings are mirror images. This building contains the primary containment
(drywell and torus) housing the reactor vessel and recirculation piping, the fuel pool, and
the emergency core cooling systems. An elevation drawing of the Haich reactor building is
shown in Figure 4-3 (typical for Units | and 2).

he main control room is shared by both units and is physically located in the
Control Building which is between the Unit 1 and Unit 2 turbine buildings. Below the
control room are the cable spreading rooms and switchgear room.

The radwaste equipinent for each unit is housed in separate buildings adjacent 1o
both the turbine and reactor buildings. The service building is located to the west of the
turbine building and houses the administrative offices and the machine shop facilities.

The diesel generator building is located on the north side of the Unit 2 turbine
building and houses the emergency diesel generators and associated switchgear for both
units.

The cooling towers are located to the east of the plant and the intake str icture
for both units is located on the north end of the site.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-4 thru 4-10 are simplified building layout drawings for the Hatch 1
reactor building. Similar drawings for Hatch 2 are shown in Figures 4-11 to 4-17. The
control building is shown in Figures 4-18 to 4-21. The diesel building and the intake
structure are shown respectively in Figures 4-22 and 4-23. Some outlying buildings are
not shown on these drawings. Major rooms, stairways, elevators, and doorways are
shown in the simplified layout drawings, however, many interior walls have been omitted
for clarity. Labels printed in uppercase correspond to the location codes listed in Table 4-1
and used in the compon-nt 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 1n 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., "Design Data and Safety Features of Commercial Nucl=ar

Power Plants.”, ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory,
Nuclear Safety Information Center, January 1972
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NOTE: Hatch 1 and 2 ars « age plants. Areas SERB, NERB, and NWRB were originaily assigned to Hatch 2 layouts based
on compass position of the rooms (i e. northeas! reactor building, southeast and northwest). For this Hatch 1 layout, the area
codes are assigned 1o the rooms having similar squipment to the Hatch 2 rooms with the same location code.

Figure 4-4. Hatch Unit 1 Reactor Building - Elevation 87 ft.
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Figure 4-5. Hatch Unit 1 Reactor and Radwaste Buildings - Elevations 107 to 118 fi.
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11,
12.

13

14,
15,

16.
17.

18,

Table 4.1,

Codes
125-250-1A

125-250-1B
130CBHL
130PA

130RB
158RB
250-1A

250-18
600-1CDTFR

6001C

6001D

CR
M

CST
DGIA

DGIB
DGIC

DGHL

Definition of Hatch 1 Building and
Location Codes

Descriptions

125250 VDC Battery Room A, located on the 112" elevation
of the Control Building

125/250 VDC Battery Room B, located on the 112' elevation
of the Control Building

Cable Hall Area, located on the 130’ elevation of ti.e Control
Building

Personnel Access Area, located on the 130 elevation of the
Reactor Building - east side

130" elevation of the Reactor Building
158" elevation of the Reactor Building

Room 1A, 250 VDC Bus, located on the 130" elevation of
the Control Building

Room 1B, 250 VDC Bus, located on the 130 elevation of
the Control Building

Room 1C/D. 4160/600 VAC transformer room, located on
the 130" slevation of Control Building

600 VAC Bus 1C, loca‘ed in the Control Building
600 VAC Bus 1D, located in the Control Building
Control Room

Cable ngding Room, located on the 147" elevation of the
Control Building

Condensate Storage Tank, located outside Reactor Building

Diesel Generator Room 1A, located in Diesel Generator
Building

Diesel Generator Room 1B, located in Diesel Generator
Building

Diesel Generator Room 1C, located in D 2s¢! Generator
Building

Hall Area, located in Diesel Generator Building
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19,

20.

21

22,

23,

24,

25,

26

27.

29,

30.
3l

3.

33.

Table 4-1.
Location Codes (Continued)

Lodes
DGSWIE

DGSWIF
DCSWIG
HPCI

NERB

NWRB

PSWVPI
PSWVP2

PUMPHS
PUMPHSN
PUMPESVP
RC
RWCUHX

SERB

STMTUN

Definition of Hatch 1 Building and

Rescriptions

4160 v \C Emergency Switchgear 1E, located in the Diesel
Generator Building

4160 VAC Emergency Switchgear 1F, located in the Diesel
Generator Building

4160 VAC Emergency Switchgear 1G, locate.! ir, the Diesei
Generator Building

High Pressure Coolant Injection Pump Room, | xcat d on the
87 elevation

Corner room on lower elevation of Rercter Building
containing Core Spray Pump "A" and RHR Funps “A" and
"C". Located in southeast corner of Unit 1, an! northeast
corner of Unit 2

Corner room on lower elevation of Reacio, Building
containing RCIC Pump. Located in southwest cornsr of
Unit 1 and northwest corner of Unit 2

Service Water Valve Pit No. 1, located in Yard »orth of
Reactor Building

Service Water Valve Pit No. 2, located in Yard nea of
Reactor Building

Pump House, located in Intake Structure

North Pump Room, located in Intake Structure
Pump House Valve Pit, located in Intake Structure
Reactor Containment

Reactor Water Clean-up Heat Exchanger Room, located on
the 185 elevation of the Reactor Building

Corner room on lower elevation of the Reactor Buildin
containing Core Spray Pump “"B" and RHR Pumps "B" an
"D". Located in northeast corner of Unit | and southeast
comer of Unit 2

Steam Tunnel, located on the 130 elevation of the Reactor
Building
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Table 4.1, Definition of Hateh 1 Building and
Location Codes (Continued)

Codes Rescriptions
4. TB Turbine Building
35. TLSF Spent fuel operating floor, located at the 228' elevat.~n of
the Reactor Building
36. TORUS Pressure suppression chamber, located below 130 elevation
of the Reactor Building
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Table 4-2. Partial Listing of Components by Location
at Hateh 1
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Table 4-2. Partial Listing of Componenis by Location
at Hatch 1 (continued)
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Table 4-2. Partial Listing of Components by Location
at Hatch 1 (continued)
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Table 4-2. Partial Listing of Components by Location
at Hateh 1 (continued)
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Table 4.2, Partial Listing of Components by Location
st Hatch 1 (continued)
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Table 4-2. Partial Listing of Co nents by Location
ot mteh"l (mmod)
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Hatch 1 & 2

APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al. SYSTEM DRAWINGS
All 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 diamete: of the connecting major flow path. There
usually are two versions of each fluid system duwinw 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.
Onle fuception is the return flow path in ¢losed 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,

go;nponcnl symbols used in the fluid system drawings are defined in Figure
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 soleno |, steam to drive a
wrbine, 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 prolection function. No attempt has been made to define the
s;;ec;]ﬁc type of valve (i.e., as & globe, gate, butterfly, or other specific type
of vaive).
Pump symbols distinguish between centrifugal and positive displacement
pumps and between types of pump drives (i.e., motor, turbine, or engine).

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

this Sourcebook.

- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.

-+ Locations of 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 system drawings.
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Hatwch | & 2
Al.2 Electrical System Drawings

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

Flow generally is top to bottom
« Inthe AC power drawings, the interface with the switchyard and/or offsite
is shown at the top of the drawing,
n the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
- Vertical lines dominate and break horizontal lines.

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

Locetions are identified in terms of plant location code« defir.ed in Section 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the 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.l Site Drawings

A general view of each reactor site and vicirity sented along with a
simplified site plan showing the arrangement of the malor . 188, tanks, and other
features of the site. The general view of the reactor site ‘s obtair . from ORNL-NSIC-58
(Ref, 1). The site drawings are approximately to scele, 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 printed in lowercase tvpe.

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of th.e plant
that contain comronents and systems that are described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary building, fuel
buildinr. diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A-3,
Mujor 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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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 Eiectrical System Drawings
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Figure A-3. Key To Symbols In Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

Code Definition

RCS Reactor Coolant System

RCIC Reactor Core Isolation Cooling System

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

EP Electric Power System

cCw Component Cooling Water System

PSW Plant 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 (D generally begins with a system preface followed by a
component number. The gystem 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 compenent (e.g. HPI, RHR). An example is HP1-730, der\oting~ valve number
730 in ths Magh sressure injection system, which is part of the ECCS. The component
number i . contraction of the component number appearing in the plant piping and
instrumenwavion drawings (P&IL5) and eiectrical 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 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 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.

109 9/89



TABLE B:1. COMPONENT TYPE CODES

COMPONENT
VALVES:

Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual val'e

Check vaive

Pneumatic non-return valve
Hydraulic non-return valve
Safety valve

Dual function safety/relief valve
Power-operated relief valve
(pneumatic or solenoid-operated)

PUMPS:

Motor-driven pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUID §YSTEM COMPONENTS:

Reactor vessel

Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,

or water-to-air HX)

Cooling tower

Tank

Surmp

Rupture disk

Orifice

Filter or strainer

l&frny nozzle
eaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven. any type)

Air ¢ooling unit (air-to-water HX, usually
including a fan)

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:
Diesel generator

Gas turbine generator

Battery

COMPIXEPE

MOV
NV or AOV
HV
Y
XV
cv
NCV
HCV
SV
SRV
PORYV

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT



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
Batery charger (rectifier) BC or RECT
Inverter INV

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

Motor generator MG
Circuit e CB
Switch SwW
Automatic transfer switch ATS
Manual transfer switch MTS
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