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CAUTION
The information in this report has been developed over an extended period
of time based on a siw visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the

information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

NOTICE

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

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

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Applications International Corporation
10210 Campus Poirt 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.
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GRAND GULF SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Grand Gulf Nuclear
Station. Summary data on this plant are presented in Section 1, and similar nuclear power
plants are identified in Section 2. Information on selected reactor plant systems is
presented in Section 3, and the site and building layout is illustrated in Section 4. A
bibliography of reports that describe features of this plant or site is presented in Section S,
Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B.

1. SUMMARY DATA ON PLANT
Basic information on the Grand Gulf 1 nuclear power plant is listed below:
Docket number 50-416
Operator System Energy Resources, Inc.
(a subsidiary of Middle South U. _tes)
Location Claiborne County, Mississippi
Commercial operation date July 1985
Reactor type BWR/6
NSSS vendor General Electric
Power MWyYMWe) 3833/1290
Architect-engineer Bechtel
Containment type Steel and reinforced concrete cylinder
(Mark I1I)
2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Grand Gulf 1 plant contains a General Electric BWR-6 nuclear steam
supply system with a Mark [l containment incorporating the drywell/pressure suppression
concept. The plant also has a secondary containment structure of reinforced concrete.
Other BWR-6 plants in the United States are as follows:

Clinton 1
Perry 1 & 2
River Bend |

Grand Gulf 1 uses a high pressure core spray system, a reactor core isolation
cooling system, a low pressure core spray system, and a multi-mode RHR system, The
reactor core isolation cooling and RHR ‘systems include the capability for steam
condensing.

| 1/89
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- SYSTEM INFORMATION

This section contains descriptions of selected systems at Grand Gulf 1 in terms
of general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Grand Gulf 1 is presented in Table
3-1. In the "Report Section” column of this table, a section reference (ie. 3.1, 3.2, e1c.) is
provided for all systems that are described in this report. An entry of “X" in this column
means that the system is not described in this report. In the "FSAR Section Reference"
column, a cross-reference is provided to the section of the Final Safety 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 §.

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 individual cooling water systems are provided in the report
sections identified in Table 3-1,

2 1/89
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Tabie 3-1.

Generic
System Namg

Reaclot Heat Removal Systems
Reactor Coolant System (RCS)

- Reactor Core Isolation Cooling
(RCIC) Systems

- Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection
& Recirculation
- Low-pressure Injection
& Recirculation

- Automatic
System (ADS)
- Decay Heat Removal (DHR)
System (Residual Heat Removal
(RHR) Sysiem)

Systems

- Other Heat Removal Systems

Plant-Specific
System Name

Same

Same

Core Standby Cocling Sysiems

High-Pressure Core Spray

(HPCS) System

Low Pressure Core Spray (LPCS)
System

Low-Pressure ( solant
Injection (LPCI) System (an
operating mode of *he RHR system)

Same

Residual Heat Removal
(RHR) System {a multi- mode
system)

Main and Reheat Sicam Sysiem,
Condensate and Feedwater System.

Circulating Water Sysiem
Steam-condensing RHRRCIC
operation

Report
Section

31

32

33
33
33

Summary of Grand Gulf 1 Systems Covered in this Report

FSAR Section
Reference

6.3
6.3
6.3

54 103
54 1047
1045

6.3
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Table 3-1. Summary of Grand Guif | Systems Covered in this Report (Continued)

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Rezctor Coolant Inventory Contrel Systems
- Reactor Water Cleanup (RWCU) Same X 548
System
- ECCS See Core Standby Cooling Systems
above
- Control Rod Dnive Hydraulic Sysiem (CRDHS) Same 36 46
Co-tm Systems
Pnmary Containment Same (drywell and pressure X 6.2
suppression chamber)
- Secondary Containment Same X 62
- Standby Gas Treatment System (SGTS) Same X 653
Containment Heat Removal Systems
- Suppression Pooi Cocling System Same (an operating mode of the 33 622
RHR system)
- Containment Spray System Same (an operanng maode of the i3 652
RHR system)
- Contamment Fan Cooler System Containment Cooling System, X 947
Drywell Cooling System X Q48
- Contanmeas: Normal Ventilanon Systems Contamnment Cooling System, X 947
Dryweli Cooling System X 948
- Combustble Gas Control Systems Drywell Purge System, X 625
Hydrogen Control System,
Backup Containment Purge
System

Other Containment Systems Supprez -m Pool Make-up System X 627



68/1

Table 3-1. Summary of Grand Gulf i Systems Covered in this Report (Continued)

Generic
System Namg

Reactor and Reactivity Control Systems
- Reactor Core

- Control Rod System

Chemical Porson System
Instrumentation & Control (I&C) Systems
- Reactor Protection System (RPS)

- Engineered Safety Feature Actuation
System (ESFAS)

- Remote Shutdown System
Other 1&C Systems

Support Systems
- Class 1E Electric Power System

- Non-Class 1E Electric Power System
Diesel Generator Auxiliary Systems

Component Cooling Water (CCW)
System

Plant-Specific

System Name

Same

Control Rod Unive Mechamisms

Standby Liquid Control System
(SLCS)

Report
Section

FSAR Section
Reference

46

93158

7.2

7.3

7.4

15,76,77

83
£3
83954 thru 957

922
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Table 3-1. Swmmary of Grand Guif § Systems Covered in this Rep = (Continued)
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Generic

System Name

S-ppoﬁ Systems (continued)
Service Water System (SWS)

- Resadual Heat Removal Service Water
(RHRSW) System

Orher Cooling Water Systems

- Fare Protection Systems

- Room Heatng, Ventilating, and Air-
Conditioning (HVAC) Systems

- Instrument and Service Air Systems
- Refueiing and Fuel Storage Systems
- Radwactuve Waste Systems

- Radiation Protection Systems

Plant-Specific

Standby Service Water System
Standby Service Water System
Turbine Building Cooling
Water (TBCW) System,

Plant Service Water System,
Plant Chilled Water System
Same

Habutability Systems,
HVAC Systems

Compressed Air System
Same
Same
Same

Report
Section

3

3.

P

oM M M MM M MW

5

7

o

FSAR Section
Reference

931
9.1
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Grand Gulf 1

3.1 REACTOR COOLANT SYSTEM (RCS)

3.3.3 éﬁ“&@ Eungtion
¢ , also called the Nuclear Steam Supplg System (NSSS), is responsible
A

for directing the 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 : dioactive material from the reactor core and primary
coolant,

a2 %nﬁ%gmqnman
¢ irzludes: (a) the reactor vessel, (b) two recirculation loops, (¢)

recirculation pumps, (d) 20 safety/relief valves. and (e) connected piping out to a suitable
isolation valve boundary, SimJ)Iiﬁed diagrams of the RCS and important sysiem (nierfaces
are shown in Figures 3.1-1 and 3.1-2. A summary of data on selected RC components is
presented in Table 3 1.1,

3.1.3 %uum.mm
uring power operation, circulation in the RCS is ma.ntained by one

recirculation pump in each of the two recirculation loops and the associated Jet pumps
internal to the reactor vessel. The steam water mixture flows upward in the core to the
steam dryers and separators where the entrained liquid is removed. The steam is piped
through the main steam lines 0 the turbine. The separated liquid returcs to the core, mixes
with the feedwater and is recycled again,

About 1/2 of the liquid in the downcomer region of the reactor vessel is drawn
off by the recirculation pumps. The discharge of these pumps is returned to the inlet
nozzles of the jet Kumps at hugh velocity. As the liquid enters the jet pumps the slow
moving liquid in the upper region of the downcomer is induced to flow through the jet
pumps, producing reactor coolant circy'ation.

The steam that is produced by the reactor is piped to the turbine via the four
main steam lines, There are two main steam isolation valves (MSIVs) in cuch main steam
line. Condensate from the turbine is returred to the RC3 as feedwater,

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is dumped to the suppression chamber via safety/relief
valves on the main steam lines. A LOCA inside containment or operation of the Automatic
Depressurization Systam ‘ADS) also dumps heat to the suppression chamber. Makeup to
the RCS is provided by the Reactor Core Isolation Coolin (RCIC) system (see Section
3.2) or by the Emergency Core Cooling Systern (ECCS, see Section 3.3). Heat is
transferred from the containmen: to the ultimate heat sink by the Residual Heat Removal
(RHR) system opemint; in the suppression pool cooling mode. Actuation systems provide
for automatic closure of the MSIVs and isolation of other lines connected to the RCS.

314 ﬁnﬁm.mu:mm
e RCS success criteria can be described in terms of LOCA and transient

mitigation, as follows:

An unmitigatible LOCA is not initiated,

If a mitigatible LOCA is initiated, then LOCA mitigating systems ar 2 successful,

If a transient is initiated, then either:

+ RCS integrity is maintained and transient mitigating systems are successful,
or
RCS integrity is not maintained, leading to a LOCA-like conditicn (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful

8 1/59




3.1.9

Grand Gulf 1

RCS

1. Steam flow: 16.5 x 106 Ib/mr.
2. Normal operating pressw « 1074 psia

. Safetv/Relief Valves (20)

1. Set pressure: 1165 toll‘)()ps:g
2. Relief capacity: 895,000 to 913,000 Ib/hr (each)

Recirculation Pumps (2)
I. Rated flov: 44,600 Fpm @ 765 ft. head (332 psid)
2. Type: Vervzal centrifugal

. «€t Pumps (24)

1. Total flow: 34.1 x 10% Ib/hr @ 85.51 ft. ‘iead
Support Systems and Ionterfaces
Motive Power

The recirculation pumps are supplied with Nonclass 1E power from AC motor
generator sets.

. MSIV Operating Pover

The iustrument air system supports normal operation of the MSIVs., Valve
operation is conirolled by redundant AC solenoid pilot valves (Ref. 1, Section
5.4.5.2). 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 AC
control power is lost to both solenoid filot valves. This is achieved by a local
dedicated air accumulator for each MSIV and an independent valve closing
spring.

. Recirculation Pump Cooling

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

Section 31 References

- Grand Guif Final Safety Analysis Report.
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Table 3.1-1. Grand Guli 1 Reactor Cocolant System Data Summary
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Grand Gulf 1
3.2 REACTOR CORE ISOLATION <GGUING (RCIC) SYSTEM

3.2.1  System Fuuction

The reactor core isolation cooling system provides adzyuate 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.

3.3.2

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 poc' to the reactor pressure vessel. The RCIC can ¢lso
operate in conjunction with the RKHR system in the steam condensing mode, for high-
pressure decay heat removal. In this mode, steam from the reactor vessel is condensed in
the RHR heat exchanger, and delivered to the RCIC pump suction for return to the RCS.

Simpliﬂcg drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2-2. A summary of data on selected RCIC system components is
presented in Table 3.2-1.

3.4:3

During normal operation the RCIC is in standby with the steam supply valves to
the RCIC turbine driven pump closed and the pump suction aligned to the condensate
storage tank.

Upon receipt of a reactor pressure vessel (RPV) low water level signal, the
turbine-pump steam supply valves are opened and makeup water is supplied te the RPV.
The primary water supJ)ly for the RCIC is the condensate storage tank (CST). The
suppression pool is used as a backup water supply. Reactor ccre heat is dumped to the
suppression pool via the safety/relief valves whicn cycle as needed to limit RCS pressure.
The RCIC turbine also exhausts to the suppression pool.

The RCIC can also operate in conjunction with the RHR system in th steam
condensing made, in which condensed steam is delivered from the RHR heat exchanger
outlets to the RCIC pump suction, for return to the RCS. In this mode of operation,
reactor decay heat is transferred via the RHR heat exchangers to the shutdown service
water system (see Section 3.7) rather than to the suppression pool. The RCIC turbine still
exhausts (o the suppression pool.

The RCIC system is dcszgncd to operate on DC power only for an unspecified
length of time. DC power is required for control and to operate most of the motor-operated
valves in the system. The only valves requiring AC power are two normally open steam
supply valves (63B and 64A).

3.2.4 L

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 supply path to the turbine, an
opcrl1 pump discharge path to the RCS, and an open turbine exhaust path to the suppression
pool.

13 1/89
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3.2.6

3.2.7

B.

Grand Gulf |

. Steam turbine-driven RCIC pump:

1. Rated Flow: 825 gpm @ 2980 ft. head (1192 psid)
2. Rated Capacity: 190%
3. Type: centrifugal

. Condensate Storage Tank

1. Capacity: 170,007 gal available supply (for use by RCIC and HPCS)
2. Pressure: atmospheric

Support System and Interfaces

. Control Signals
1. Automatic
a. The RCIC pump is automatically actuated on a reactor vessel low water
level signal.

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

. Remote Manual
The RCIC pump can be actuated by remote manual means from the Main
Control Room,

ro

Motive Power

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

2. The RCIC motor-operated valves are eitner Class 1E AC or Class 1E DC
loads that can be supplied from the standby diesel generators or the station
batteries, respectively, as described in Section 3.5. The RCIC is capable of
operating on DC power alone for an unspecified period of time.

. Other

1. Lubrication for the turbine-driven pump is supplied locally,

2. The RCIC turbine lube oil cooler is cooled b , water diverted from the RCIC
pump discharge.

3. Aroom ventilation system cooled by the standby service water system (sce
Section 3.7) provides RCIC room cooling.

Section 3.2 References

. Kolaczkowski, A.M and Payne, A.C., "Station Blackout Accident Analyses

(Part of NRC Task Action Plan A-44)," NUREG/CF.-3226, Sandia National
Laboratories, May 1983,

. Drouin, Mary T. et al., "Analysis of Core Damage Frequency From Internal

Events: Grand Gulf 1," NUREG/CR-4550, Sandia National Laboratories, April
1987.
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Grand Gulf |

3.3 EMERGENCY CORE COOLING SYSTEM (ECC )

3.3:1

The ECCS 1s an integrated set of subsystems that ne=“orm emergency coolant
injection and recirculation functions to maintain reac*or Lure coolant inventory and adequate
decay heat removal following a LOCA. The FTCs also performs suppression pool cooling
and containment spray functions and has a capability for mitigating transients.

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

High Pressure Core Spray (HPCS) System
Automatc Depressurization System (ADS)
Low Pressure Core Spray System (LPCS)
Low Pressure Coolant Injection (LPCI) System

The HPCS system is provided to supply make-up water to the reacior pressure
vessel (RPV) ir the event of a small break LOCA which does not result in a rapid
depressunization of the reactor vessel. The HPCS also is capable of providing makeup to
RCS following a large LOCA. The HPCS system consists of a motor-driven pump,
system piping, valves and controls. A dedicated diesel generator supplies electric power to
HPCS components.

The automatic depressurization system (ADS) provides automatic RPV
depressurization following a small break LOCA or transient so that the low pressure
systems (LPCI and LPCS) can provide makeup to the RCE. The ADS utilizes § of the 20
safety/relief valves that discharge the high pressure steam to the suppression pool.

The LPCS system supplies make-up water to the reactor vessel at low pressuie.
The system consists of a motor-driven pump to supply water from the suppression pool to
a spray sparger in the reactor vesse! above the core.

The low pressure coolant injection system is an operating mode of the RHR
system, and provides make-up water to the reactos vessel at low pressure. The LPCI
system consists of three loops, designated LPCIA, LPCIB, and LPCIC. Each loop
consists of a motor driven pump which supplies water from the suppression pool into the
reactor vessel. Loops A and B of the RHR system can be manually realigned as needed to
perform suppression pool cooling or containment spray as parn of the basic emegency core
cooling function. The RHR heat exchangers also caa be aligned for steam condensin
?pcration in conjunction with the RCIC system (see Section 3.2). This is not an ECC.

unction,

Simplified drawings of the HPCS system are shown in Figures 3.3-1 and
3.3-2. The LPCS system is shown in Figures 3.3-3 and 3.3-4. A flow diagram of LPCIA
is shown in Figures 3.3-5 and 3.3-6, LPCIB is shown in Figures 3.3-7 and 3.3-8, and
LPCIC is shown in Figures 3.3-9 and 3.3-10. 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,

3.3:3 i

All ECCS systems normally are in standby. The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCS system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCS 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. Reactor core heat is dumped to the suppression pool via the pipe break or the
safety/relief valves which cycle as needed to limit RCS pressure. A dedicated diesel

18 1/89
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Figure 3.3-2. Grand Guif 1 High Pressure Core Spray System
Showing Component Locations
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Figure 3.3-3. Grand Guif 1 Low Pressure Core Spray System
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Figure 3.3-9. Grand Gulf 1 Low Pressure injection System Loop C
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Table 3.3-1. Grand Guif 1 Emergency Core Cooling System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
HPCS3 MOV HPCSRM EP-MCC-17811 | 480 SWGR17AC AC/C
HrCS-10 MOV HPCSRM EP-MCC-17811 480 SWGR17AC AC/C
HPCS-11 MOV HPCSAM EP-MCC-17811  |480 SWGR17AC AC/C
HPCS-15 MOV HPCSRM EP-MCC-17B11 | 480 SWGR17AC AC/C
HPCS 23 MOV HPCSRM EPMCC-17811 | 480 SWGH17AC AC/C
HPCS-4 MOV 119AB EP-MCC-17811 | 480 SWGR17AC AC/C
HPCS-P1 MOP HPCSRM EP-BS-17AC 4160 SWGR17AC ACIC
LPCS-12A MOV LPCSRM EPMCC-15B11 | 480 SGRM119.9 AC/A
LPCS1A MOV LPCSRM £P-MCC-15811 | 280 SGRM119.9 AC/A
LPCS5A MOV PENRMAZ20 EP-MCC-15811 | 480 SGRM115.9 AC/A
LP_SP1 MOP LPCSRM EP-BS-15AA 4160 SWGR15AA AC/A
SHR218 MOV RHARMC EP-MCC-16B11 | 480 SGRM119-10 AC/B
RHR-24A MOV RHRRMA EP-MCC-15831 | 480 SGRM119-7 AC/A
RHR-24A MOV RHRRMA EP-MCC-15831 | 480 SGRAM119.7 AC/A
RHR-248 MOV HHRRME EP-MCC-16B31 | 480 SGRM119.8 AC/B
RHR-248 MOV RHARMS EP-MCC-16B31 [480 SGRM1198 AC/B
RHR-27A MOV RHRAMA EP-MCC-15B31 480 SGRM119-7 LA
RHA-27A MOV RHRRMA EP-MCC-15831 | 480 SGRM119-7 AC/A
RHR 278 MOV RHRRAMB EP-MCC-16B31 | 480 SGRM119.8 ACB |
RHR 278 MOV RHRAME EP-MCC-16831 | 480 SGRM119.8 ACB
RHA-28A MOV RC EP-MCC-15831 | 480 SGRM119.7 AC/A
RHR 28A MOV AC EP-MCC-15B31 | 480 SGRM119-7 AC/A
RHA 288 MOV RC EP-MCC-16B31 | 480 SGRM119.8 AC/B
RHR-288 MOV RC EPMCC-16831 | 480 SGRM119-8 AC/B
RHR 37A MOV RC EP-MCC15B31 | 480 SGRM119-7 AC/A
RHA-37/8 MOV AC EP-MCC16B31 | 480 SGRM119.8 AC/B
RHR-3A MOV RHRBMA EP-MCC-15831 | 480 SGRM119.7 AC/A
RHR 38 MOV REHAME EP-MCC-16B31 | 480 SGRM119 8 AC/B




Table 3.3-1. Grand Gulf 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued)

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION _ |1L0AD GRP

RHA-42A MOV RC EPMCC 15831 | 480 SGRM119.7 AC/A
RHR 428 MOV RC EPMCC 16831 | 480 SGRM119 8 AC/B
RHE - 42C MOV RHF 4MC EPMCC 16B11 | 480 SGRM119.10 AC/B
RHA 47A MOV RHRIIMA EF MCC-15831 | 480 SGRAM119-7 AC/A -3
RHR-478 MOV RHARMB EP-MCC-16831 | 480 SGRM119.8 AC/B
RHR 48A MOV RHRAMA EP-MCC15831 480 SGRAM119. 7 AC/A
AHA 2480 MOV RHARMB EPMCC 16831 | 480 SGRM119.8 AC/B
RHA 480 MOV RHRAMB EP-MCC 16831 | 480 SGRM119.8 AC/B
RHA 4A MOV RHARAMA EP-MCC 15831 | 482 SGRM119.7 AC/A
RHR-48 MOV RHAAMB EP-MCC-16831 | 480 SGAM119.8 AC/B
RHR-4C MOV RHRAMC EP-MCC 16B11 | 480 SGRM119-10 AC/B

& RER S2A MOV RHRAMA EP-MCC 15831 | 480 SGRM119-7 AC/A
RiR 528 MOV RHRRME EP-MCC-16831 | 480 SGAM119.8 AC/B
RHR 53A MOV RHRAMA EP-MCC 15831 | 480 SGRAM119.7 AC/A
RHH 53A MOV RHRAMA EP-MCC-15B31 | 480 SGRM119.7 AC/A
RHR 538 MOV FAHRAMB EPMCC1683° |480 SGAM119.8 AC/8
RHA 538 MOV RHRAMB EP-MCC 16131 | 480 SGRAM119.8 AC/B
RHA 6A MOV QHRRMA EP-MCC 15831 | 480 SGHM119.7 AC/A
RHR 665 MOV RHRAMB EP-MCC-16831 | 480 SGRAM119.8 AC/B
RHR-B/A MOV RHRAMA EP-MCC-15831 | 480 SGRM119.7 AC/A
RHR-87/8 MOV RHRRAME EPMCC 16831 | 480 SGRM119.8 AC/B
RHA BOO1A X RHRRMA
RHA B0018 RHARMB

?é RHRA BOG2A X FHFFAMA
RHR B0028 HX RHARMB
RHR- CO02A MDP RHRRAMA EP BS 15AA 4160 SWGR15AA AC A
RHR-C0028 MDP RHARMB EP B, 16AB 4160 SWGH16AB AC/B
RHR-C002C MDP RHRAMC EP-BS 16AB 14160 SWGR16AB AC/E
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Grand Gulf |

Emergency Core Cooling System
HPCS
LPCS
LPCI/RHR
ADS
Standby power systems
Shutdown service water system
Various roorn cooling systems
- ECCS equipment room HVAC system
- Essential switchgear heat removal HVAC system
Diesel generator HVAC system
Shutdown service water pump room HVAC system
Main control room HYAC system

Detaiis regarding ESF actuation logic are included in the system description for
the actuated system.

. Remote Shutdown

The remote shutdown system provides controls for reactor systems needed to
carry out the shutdown function from outside the control room and bring the
reactor to a safe shutdown condition in an orderly manner.

Controls and instrumentation for the remote shutdown system are phycically
located on two panels. One panel is used for the control and instrumentation of
systems powered from the ESF division 1 bus, while the other panel is used for
systems powered from the ESF division 2 bus. 1.6 two remote shutdown
panels are located in a room adjacent to the ECF switchgear rooms located at
elevation 111 ft. of the control building. The two panels are 9 feet apart, and all
cabling associated with the panels and the systems which they operate are
separated.

Sufficient instrumentation and controls are provided outside the control room on
the seismic Category [ remote shutdown panels 1N22-P150 and IN22-F151 to:

Achieve hot shutdow: of the reactor.
- Maintain the unit in a safe condition during hot shutdown.
Achieve co'1 shutdown of the reactor.

The controls «n the remote shutdown system panels are in parallel with the
control room ontrols and, therefore, operate the same equipment. Items of the
following systems which are essential to the residual heat removal function
during the s e shutdown period have controls and instrumentation located on
the remote ' hutdown panels:

- Reactor core isolation cooling (RCIC) system,
Residual heat removal (RHR) systems A and B

- Shutdown service water (SSW) systems A and B
Nuclear boiler system (safety-relief valves).

Upon loss of offsite power, the standby diesel generators are automatically
started and power is automatically restored to the ESF division 1 and 2 buses.
Manual controls are also available locally at the diesel generator control panels
as a backup to automatic initiation.

36 1/89
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3.4.8

Grard Gulf 1

A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output

logic. Therefore, a channel will be in a trip state when input signals are lost,
whien control power is lost, or when the channe) is temporarily removed from
service for testing or mairienance (i.e. the channel has a fail-safe failure mode).
A reactor scram will o~.cur upon loss of control power to the RPS. A reactor
scram is implemer ted by the scram pilot valves in the control rod drive
hvA=Zuuic sysiem (see Section 3.6). Details of the RPS for Grand Gulf 1 have
not been determined.

. Other Actuation Systems

A siagle component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective compenents, Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel will be in a trip state when
tnput signals are lost, when control power is lost, or when the channel is
temporarily reinoved from service for testing or maintenance (i.e. the channel
has a fail-safe failurs mode) Control power is needed for the actuation system
output channels to send an actuatior signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power will cause svstem or component actugtion, as is the case
with the RPS, Details of the other actuation systems for Grand Gulf | have not
been determined.

. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room op.rators are capable of
operating individual components using nermal control circuitry, or operating
groups of components by manually tripping the RPS or other actuation
subsystem. The control room opgrators also may send qualified persons into
the plant to operate components locally or from some other remote control
location (i.¢., the remote shutdown panel or a motor control center). To make

these judgments, data on key plant parametecs must be available o0 the
operators.

Sueport Systems and Interfaces

A. Control Power

1. KPS
The RPS is powered from the 120 VAC RFS system, Backup scram valves
are povered from the (25 VDC systen,

2. Other actuation and control systems

Control power sources for other actuation and control systems are identified
in Tuble 3.4-1,

3. Operator Instrur- rtation

Operator insirumentation distlays are powered from 120 VAC panels
through transformers from ESF motor control ceaters,
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Grand Gulf 1

3.4.6  Section 3.4 References

' l. Grand Gulf Final Safery Analysis Report, Section 7.4
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Table 3.4.1,

Mairix of Grand Culf 1

Control Power Sources

125 VDC Division

SYSTEM :
1 » 3
RCIC
ADS A i
ADS B
RMR (LPCI) A
RHK (LPCI) B
RHR (LPCI) C
LPCS

DIESEL 1 & AUXILIARIES

DIESEL 2 & AUXILIARIES

DIESEL 3 & AUXILIARIES

SSWA

SSwB

SSWC

1&C

JAJTBOARD MSIV'S

INBOARD MSIV'S

19 1/89



Grand Gulf 1
3.8 ELECTRIC POWER SYSTEM
£

3.5 S.’\].m_t.unnm
The electric power system supplies power 1o various equipment and systems

needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supporis the operation 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.

3.8.2 ég';mm ngﬂnmgn
e onsite Class 1E electric power system consists of three independent 4160

and 480 VAC trains, denoted A, B, and C. Train C is dedicated to components of the
HPCS system. Each AC power division has a standby diesel generator which serves as the
AC power source when both the preferred and alternate sources of offsite power are
unavailable, The Engineered Safety Features (ESF) AC divisions require DC Power from
the associated ESF DC buses for circuit breaker control power, diesel generator field
flashing, and the diesel fuel oil boosts* nump. W

The 125 VDC power syste.  snsists of three independent divisions denoted !
2,and 3. Each division has two separate buttery chargers which normally supply the load
and a bank of batteries which function as a backup. Each ESF DC battery bank consists of
60 lead-calcium type cells connected in series to produce the ruted output of 125 VDC,

The 120 VAC essential power ystem consists of redundant distribution panels
fed through transformers connected to separate ESF motor control centers.

The 120/240 VAC uninterruptible power system consists of various AC buses
with transformers and DC buses with inverters. This system supplies power for services
necessary for the normal operation and reliability of the plant but are not required for plant
safety.

Simplified one-line diagrams of the electric power system are shown in Figures
351 10 3.5:9. A < mmary of data on selected electric power system components is

resen;ed tn Table 3.5-1. A partial listing of electrical sources and loads is presented in
able 3.5-2

.83 [S)a.n&m..ﬂmm
uring normal operating conditions, the Class 1E AC power systein is supplied

from the 500 kV offsite power system via the 500 kV switchyard and Service Transformer
Number 11. The alternate source of offsite power is the 115 kV Line to Port Gibson which
is supplied via ESF Transformer Number 11 and is physically and electrically separated
from the 500 kV switchyard.

The three standby diesel goenerators are started automavically upon loss of
voltage on tne associated standby 4160 VAC bus, low reactor water level, high drywell
pressure signal of 2 psig, or a LOCA signal. The diesel gcnemon can also be started
manually. Diesel generator 1A is connected to 4160 VAC bus 15AA, diesel generator |B
is connected to 4160 VAC bus 16AB, and the HPCS diesel generator 1C is connected to
4160 VAC bus 17AC. Bus 15AA feeds the 480 VAC buses 15BA1, 15BA2, 15BA3,
ISBA4, 15BAS, and 1SBAG6, which in turn feed various train A motor control centers
(MCCs). Bus 16AB feeds the 480 VAC b ses 16BB1, 16BB2, 16BB3, 16BB4, |16BBS,
and 16BB6, which in tum feed various train B MCCs. Bus 17AC feeds the 480 VAC bus
17BO1 which supplies the MCC 17B11. Details of the 4160 and 480 VAC systems are
shown in Figures 3,5-1 through 3.5-6.

he 125 VDC independer‘ Class 1E power systems consist of three
independent electrical divisions. These Systems are shown in detail in Figures *.5-7 and
3.5-8. The DC power portion of each division consists of a main DC motor cont.ol center
that distributes power to: (a) a 125 VDC distribution panel and (b) various DC loads that
are powered directly from the MCC. Two bartery chargers powered from 480 VAC
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Grand Gulf |

. HPCS diesel generator 1C

Continuous power rating: 3300 kW
Rated voltage: 4160 VAC
Manufacturer: General Motors

. Station batteries 1A, 1B, 1C, and 1D

Type: Lead-calcium

2. Rated voltage: 125 VDC
3. Design capacity: Division 1&2 4 hours minimum
Di ision 3 2 hours minimum
Support Systems and loterfaces
. Control Signals
1. Automatic

The standby diesel generators are automatically started on loss of voltage on
their associated bus, low reactor water level, high drywell pressure signal of
2 psig, or on a LOCA signal

. 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 following auxiliaries are provided for each emergency diesel generator:

Cooling
The shutdown service water system (see Section 3.7) provides for diesel
cooling.
Fuelirzf
An independent day tank is provided for each diesel. The day tanks for the
Division 1 and 2 diesel generators can support 1 1/2 hours of diesel
operation at design load, and t: ¢ day tank for the Division 3 diesel generator
can support 2 hours of diesel operation. Long-term fuel tanks are located
underground below the diesel generator rooms.
Lubrication
Each diesel generator has a self-contained lubrication system,
Starting
An independent starting air accumulator is provided for each diesel
enerator.
‘ontrol power
Each diesel generator is dependent on 125 VDC power from a station
battery for control power.
Diesel room ventilation fans provide room cooling during diese!l operation,
Combustion air intake, exhaust, and crankcase ventilation
Standby generator excitation subsystem

. Switchgear Room Ventilation

The essential sv.itchgear rooms have fan cooler units that are coeled by the
Shutdown Service Water System (SSWS, see Section 3.7).
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Table 35-1. Grand Guif 1 Electric Power System Data Summary
for Selected Components
COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG.
TYPE LO. - TION LOAD GRP.
DG-018A MOV DGRMA EP-MCC-15811 480 SGHM! 9 AC/A
DG-0188 MOV DGRMB CP-MCC-16811 480 SGRAM119-1 ACB
EP-BS-15AA BUS SWGR15AA EP-DG-11 4160 DGHMA AT/A
EP BS-15AA BUS SWGR158A OFFSITE 4160 AC/A
EP-BS-15BA1 BUS SGRM119.9 TR-15PAT 480 SGRM119-9 AC/A
EP-BS-15BA3 BUS SGRM119.9 TR-2A91 480 SGRM119.9 AC/A
EP-BS 158A6 BUS SWGR15AA TR-15PA6 480 SWGH15AA AC/A
EP-BS-16AB BLS SWGH16AP EP-DG 12 4160 DGHMB ACB
EP-BS-16AB BUS SWGR16AB OFFSITE 4160 ACH
EP-BS-16881 BUS SGRM119-10 TR-16PB1 480 SGRM119-10 ACB
EP-BS-16883 BUS SGHM119-10 TR-16P83 480 SGRM119-10 ACH
a TP-BS 16886 BUS SWGRIGAB | TR 16PB6 480 SWGR16AB ACB
EP-BS-17AC BUS SWGR17AC EP-DG13 4169 DGRMC AC/C
EP-BS-17AC BUS SWGR17AC OFFSITE 4160 AC/C
EP-BS-17B01 BUS SWGR17AC TR-17P01 480 SWGR17AC AC/C
EP-BT-11DA BATT BTRMD1 175 eCn
EP-BT- 1108 BATT BIRMD2 125 0C2
EP-BT-11DC BATT BTRMD3 125 DC3
EP-CBC15AA ce SWGR15AA EP-DG 11 4160 DGRMA AC/A
EP-CB C16AB - SWGAT6AE EPDG 12 4160 DGRMB ACB
EP-CB-C17AC cB SWGR17AC EPDG-13 4160 DGRMC ACC
EF-DC-1DA2 PNL SGRM119-7 EP-DCMCC 1.DA | 125 SWGR15AA DC
EP-DC-1DA4 NV SWGR15AA EP-BS-15BA6 480 SWGR15AA oCn
g.; EP-DC-1DAS NV SWGR15AA EP-BS-158A3 480 SGRM1199 pCn
- EPDC 1084 INV SWGR16AB EP BS 16886 480 SWGR16AB 0C2
EP-DC-1DB5 NV SWGR16AB EP BS 16883 480 SGRM119-10 DC2
EP-DCMCC-11DA [ MCC SWGH15AA EP-DC-1DAS 125 SWGR15AA oC1
EPDCMCC-11DA [ MCC SWGR15AA EP-DC-1DA4 125 SWGH15AA DCn
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Table 3.5-1. Grand Gu!f 1 Electric Power System Data Summary

for Selected Components (Continued)

COMPONENT 1D cComMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
R TYPE LOCATION LOAD GRP.
EFP DCMCC-11DA | MCC SWCR15AA EP BT 11DA 125 BTHMD1 DG/t
EP-DCMCC-11DB | MCC SWGR16AB EP-DC 1085 125 SWGH16AB DGz
EP-DCMCC 1108 | MCC SWGR16AB EP-DC-1DB4 125 SWGR16AB DC2
EPDCMCC 1108 | MCC SWGR16AB EP BT 1108 125 BTRMD?2 DC2 3
EP-DCMCC 11DC | MCC DGAMC EP-DC1DC4 125 SWGR17AC DC3
EP-DCMCC 11DC | MGG DGRMC EPBT-11D0C 125 BIRMD3 DC3
EP-DG 11 G DGFMA 2160 AC/A
EPDG 12 oG DGRMB 4160 AC'B
EPDG 13 0G DGRMC 4160 AC/C
EP-MCC 15811 MCC SGRAM119.9 EP BS 158A1 480 SGRM113.9 AC/A
EP-MCC 15831 MCC SGRM119-7 EP-BS 15BA3 480 SGRAM113 9 AC/A
EP-MCC 15861 MCC SWGR15AA EP-BS 158A6 480 SWGR15AA AC/A
EP-MCC 16811 MCC SGRAM119-10 | £P-BS 16881 480 SGRM115.10 ACE
EP MCC-16B31 MCC SGAM119.8 EP-BS 16883 2130 SGIAM119-10 ACB
EP-MCC-16B61 MCC SWGR16AB EP-BS 16886 480 SWGR16AB ACB
EP-MCC-17B11 MCC SWGR17AC £EP-BS 17801 480 SWGR17AC ACIC
EP-TR 15PA1 TRAN SWGR15AA EP BS 15AA 480 SWGH15AA AC/A
EP-TR-15PA6 TRAN SWGR15AA EP BS 15AA 280 SWGR15AA ACA
EP- TR 16PB1 TRAN SWGR16AB £PBS 16AB a8, SWGHR16AB AC/B
EP-TR-16PB3 TRAN SWGH16AB EP BS 16AB 480 SWGH16AB ACE
EP-TR 16986 TRAN SWGR16AB EP-BS 16AB 480 SWGHIGAR ACB
EP-TR-17P01 THAN SWGR17AC EP BS-17AC 480 SWGR17AC AC/C
EP-TH 2A91 TRAN SWGH 15AA EP BS 15AA 480 SWGR15AA AC/A
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TABLE 3.5:2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT GRAND GULF 1
[~ POWER ] VOLTAGE | EMERG [PCWER SOUNCE LOAD TCAD COMP | GOMPONENT |
SOURCE LCAD GRP LOCATION SYSTEM [COMPONENT ID| TYPE LOCATIO
(TP B6 V6AA 14160 ACA  |SWGRIBAR — |ECCE [LPCETT WOF | LPCORAM
L‘E‘ﬂ‘&m YL A SWORTBAR — JECCE |ANBCOCTA [ WOP T HHAPE
L4 1 mT T e T 7 S T 117 S 4 £ 12311 Y T U T
[EFESTERA 480 Yo CWORTEAR {1 a1 BTN LY —
TP 85 16AA | 480 ATA TWERTEAR TP EFTREAST | THAN |GWORTBAR |
(EPBS T6AA 4160 ACA SWOrTBAR | S8W  |SEW.COOTA  [MOF | BAERA 1
TP ES TEBAT | 480 ACA SGRAMTTB®  |EP  |EPMCC TBHT [WRC |SGANMTIBT ]
(TP B T5BA) | 480 7 SGRM1108 43 mer WV |EWGRIGAA |
TP U5 16BAS | 480 ACA SORMTI0® 13 o S L AR A—
rerR TRt T SWERTEAR BT TORT T SWERTER
T BETTBAE 1400 ACA SWORTEAK — [EF | EFNCC 1866 [T | SWERTERE
L LT Ty P 7161071 1 1B 1
EFBS T6AB 4160 ACB . |SWGRIGAD — |ECCS  |RMR.CO0IC — [WOF S
EPBS T6AD 1480 ACH  |SWGRIGAB — |EF  [EPTR.TEPBT | TRAN [SWoRTERE 1
"EP B 6AB 480 ACE  |SWGRIGAB —|EP TP-TR-(6PBS | TRAN | SWCRIBAD ]
[P BS 6AB | 480 ATE  |SWORTEAE | EP EF TR TEPSE TTRAN TR T
(EF B8 T6AD 14180 ACE  |CWGRTGAB  |S6W [SSW.COOTE [WOP T& Ng™ ™
. T 1480 ACE SERMTISTS  [EP | EPMCC 16l Wt TSuRmmIo e
LiZ a0 e G LY IL N R £y £ 42T g T £ 7
TP EETERES 1485 KB TSORNTTo e [P TEP e Te8y TVEe TS aRTIoE
™ L L L £ 211 A e
(EP-BS 166B6 [ 480 ACE i (32 EPMCC-16B8 [MCE | SWORTEAR
TR e Lo I 0 e £, 250
(EPB8. 17AC 480 AT (P |EP-TR.17F01 | TRAN [SWGRITAE ]
EP.BS 17801 480 ACTIC  |SWGRITAC MEC- (TT [SWORITAE ]
TR TR ’ U 5 R 1 v
(EPBT1IDA 148 [*]%] BYAMDT TP |EP.DCMGCC 1T [WCC  JSWORIEAR ‘T
Lz )an: mear FRET B OETeE T e TS W
et B AL £ 1 SUS et 1 o e o
LiZoar v et ST T TR T Ree TR oA
(EP.OC 1DAZ | 128 7 CORMTIOT [ R TaA MoV [RCICRM
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TABLE

3.5:2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS

AT GRAND GULF 1 (CONTINUED)

m Lt LOAD GRP| LOCATION | SVSTEM couééuemuow LOGATION
Ll Bl Rl L T ST TR TR T T TR
LiZ o VR aH (S TN A /o e £ ot S
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LB Py Vo TR Ut
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TABLE 3.5:2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT GRAND GULF 1 (CONTINVED)

e I I ot et B L B
VRCE LOAD GRP| LOCATION | SYSTEM|COMPONENT ID| TYPE |  LOCATION
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TABLE 3.5:2. PARTIAL LISTING OF ELECTRICAL SOURCES AND | OADS
AT GRAND GULF 1 (CONTINVED)
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TABLE 3.5:2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT GRAND GULF 1 (CONTINUED)
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Grand Gulf 1
3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1 g,kt%m_ﬁgmm
¢ CRDHS supplies pressurized water to operate and cool the control rod

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

3J.6.2 ?;mﬁ ,ngﬂn,mun
he CRDHS consists of two high-head, low-flow CRD supply pumps, piping,

filters, control valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Water is supplied from the condensate treatment system or the condensate
storage tanks. The CRDHS also includes scram valves, scram accumulators, and a scram
discharge volume.

Details of the scram portion of typical BWR CRDHS is shown in Fi gure 3.6-1,

3.6.3 gxmm_ﬂmnnnn
uring normal operation the CRDHS pumps provide a constant flow for drive

mechanism cooling and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS. Controrrods Jre driven in or out by the coordinated operation of
the direction control valves. Insertioi. 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 scram discharge volume. This coordinated action results in rapid
insertion of control rods into the reactor.

The control rod drive accumulators are necessary to scram the control rods
within the required time. It should be noted that each drive has an internal ball check valve
which allows reactor pressure to be admitted under the drive piston. If reactor pressure is
above 600 psi, the ball check valve ensures rod insertion in the event that the scram
accumulator is not charged or the inlet scram valve fails to open. The insertion time,
however, will be slower than the scram time with a properly functioning scram system.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. In BWR/6 plants, RCS makeup at
high pressure is performed by the RCIC (see Section 3.2) and HPCS (see Section §.3)
systems. The maximum RCS makeup rate of the CRDHS is about 165 gpm with both
pumps operating (Ref. 1),

1.6.4 é:.m:n.ﬁm%m_cmm
or the scram function to be accomplished, the following actions must occur in

th + CRDHS:

A scram cienal must be transmitted by the RPS to the actuated devices (ie.,
tot valves) 'n the CRDHS.
€ pneumati: inlet scram valve and outlet scram valve must open in the

hydraulic cor.trol units (HCUss) for the individual control rod crives. This is
&ccemplished by venting the instrument air supply to each valve as follows:

Botn scram pilot valves ir each HCU must be deerergized, or

Either backup scram pilot valve must be . rgized,
A '\igh-gressure water source must be available from the scram accumulator in
e. 'hH U.
A\ wdravlie vent path to the scram discharge volume raust be available and
suffy ‘ent collection volume must exist in the seram discharge volume.
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A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known).

3.6.5  Component Information

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

B. Condensate Storage Tank
1. Capucity: 300,000 gal

C. Scram Accumulator
1. Normal pressure: 1750 psig

D. Scram Discharge Volume
1. Normal pressure: Atmospheric

3.6.6  Support Systems and Interfaces

A. Control Signals
. Automatic
The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves
. Remote Manual
a. A reactor scram can be initiated manually from the control room
b. The CRDHS ran be operated manually from the control room to insert
and withdraw ruds, or to inject water into the RCS

to

B. Motive Power

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

3.4.7 ¥AA' %gaﬁ! el the CRDHS
he was not explicitly included in the VAA model. The CRD

hydraulic control units, scram valves, and scram discharge volume are located in the
reactor containment (area RC). As discussed in Section 3.4, this area is included in the
area transform for the reactor protection system (event RPS-D). No credit is taken for the
makeup capability of the CRDHS.

3.6.8 %ﬁﬁﬂﬂn_}.ﬁ_%dm;x
1. Drouin, Mary, T. et al., "Analasis of Core Damage Frequency from Internal

Events: Grand Gulf 1, "NU
April, 1987,

EG/CR-4550, Sandia Nationa) Laboratories,
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Grand Gulf 1
3 SHUTDOWN SERVICE WATER SYSTEM (SSwWS)

371 %mm_mmm
¢ Shutdown Service Water Systein provides cooling water from the ultimate

heat sink to various heat loads in the plant required for safe shutdown. The SSWS$
completes the decay heat transfer path from the RHR system to the ultimate heat sink.
Train B of the SSWS also can be aligned to supply water to the KHR system for low
pressure core flooding if needed.

372 Sa.mnk.mmmn
The SSW system consists of three separate trains, euch containing viie motor

driven pump and distribution piping serving the heat loads assigned to that train,
Simplified drawings of the three SSWS trains are shown in Figures 31.7-1 to0
3.7-6. A summary of data on selected SSWS components is presented in Table 3.7-1.

3.7.3 '
The SSWS§ pumps normally are shut down, and heat loaus in the SSWS are
supplied with cooling water via interties with the plant service water (PSWS), The SSVV'S
operates only during reactor shutdown, reactor 1solation, and post-LOCA. The pumps
draw water from the SSW cooling towers, which serve as the ultimate heat sink,

SSWS trains A and B can be cross-connected to each other, SSWS train C is
dedicated to serving heat loads associated with the HPCS, and is not cross-connected with
the other SSWS trains.

When the SSWS is automatically actuated, the pumpe e started and the intertie
line with the PSW systemn is solated.

3 '7l 4 \

The success criteria for the SSWS are defined on a per-train basis. For each
train of the SSWS, the SSW pump must operate, the intertie between the SSWS and the
PSWS must be isclated, and the flow paths to the various heat loads must be open.

3785 Compenent lnformation

A. Shutdown Service Water, Divisions I and I1
1. Rated flow: 12,000 gpm @ 220 ft. head (95 psid)
2. Rated capacity: lOO‘g
3. Type: vertical centrifugal

B. Shutdown Service Water Pump, Livision U1
1. Rated flow: l.BOOO(%m @ 175 ft head (76 psid)
2. Rated capacity: 1
3. Type: vertical centrifugal

3.7.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
Upon receipt of a LOCA or loss of offsite power signal, all cocling tower
fans, SSW pumps, and HPCS service water pumps will start. At the same
time, the plant service water lines to the standby service water components
that are required during normal operation are isolated automatically, and the
respective SSW syziem lines are opened to those componeiits.
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2. Remote manual
. The »SW pumps can be actuated by remote manual means from the . untrol
room.,

B. Motive Power
The SSW pumps are Class 1E AC loads that can be supplied from the standby
diesel generators as described in Section 3.5.

C. Pump Cooling and Pump Room Cooling
Cooling water is diverted from the SS%VS supply header to provide . ~oling
water for the bearings of the respective SSWS pump, and for the SSWS room
cecoler.

3.7.7  Section 3.7 Relerences

. Drouin, Mary T. et al., "Analysis of Core Frequency from Interiial Events:
Grand Gulf 1," NUREG/CR-4550, Sandia National Laboratories, April, 1987,
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Table 3.7-1. G:iand Gu:. 1 Shutdown Service Water System Data Summary
for Selected Components

COMPONENT 1D cCOompP. LOCATION POWER SOURCE |VOLYAGE| POWER SOURCE EHERGj
TYPE LOCATION LOAD GRP.
SSW-001A MOV BASINA EP-MCC-15831 480 SGHRM115-7 AC/A
SSwW-0018 MOV BASINB EP-MCC-16B31 480 SGRM119-8 AC/B
SSW-005A MOV BASINA EP-MCC-15831 480 SGRM119-7 AC/A
SSW-0058 MOV BASINB EP-MCC-16831 480 SGRM119-8 AC/B
SSW-006A MOV BASINA EP-MCC-16B31 480 SGRM119-8 AC/B
SSW-0058 MOV BASINB EP-MCC-15B31 480 SGRM119-7 AC/A
SEX¥-onC MOV GASINA EP-MCC-17811 480 SWGR1/AC AC/C
SSW-014A MOV 93A8 EP-MCC-15831 480 SGHM119-7 AC/A
SSW-01-4 MOV 93AB EP-MCC-15831 480 SGRM119.7 AC/A
SSW-0148B MOV 93A8 EP-MCC-16831 480 SGRM113-8 AC/B
SSW-C14B MOV 93AB EP-MCC-1583 480 SGRM119-8 AC/B
SSW-068A MOV 93AB EP-MCC-15831 480 SGRM119-7 AC/A
SSW-0688 MOV 93A8 EP-MCC-16B831 480 SGRM119-8 AC/B
SOW-CO01A MOP BASINA EP-BS-15AA 4160 SWGR15AA AC/A
SSW-Co01R MDP BASINB EP-BS-16AB 4160 SWGR1648 AC/B
SSW-Coo2C MDP BASINA EP-BS-17801 480 SWGR17AC ACIC
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4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Grand Gulf 1 site is located in Clairbc. .ie County, Mississippi on the east
side of the Mississippi River approximately 25 miles south of Vicksburg and 37 miles
north-northeast of Natchez, Mississippi. The site contains a single 3WR/6 plant, The
second unit planned for the site is on indefinite hold. A genera. view of the site is shown in
Figure 4-1 (from Ref. 1) and a more detailed site plan is shov n ii “‘nure 4-2.

The containment building is surrounded by the. auxili.., building. The spent
fuel storage pool, HPCS, RCIC, LPCS, LPCI (RHR), »ad reactor water cleanup systems
are located on varicus elevations of the auxiliary bullding.  Personnel airlocks for entering
containment are on the 119 and 208 foot elevation ot che auxi'iary building.

[0 the west of the auxiliary building is the die: i ﬁcnerulor building. Diesel
generators 11, 12, and 13 are located in separate rooms on the 132 ft. elevation of the
diesel generator building. Long-term fuel tanks are located underground.

To the north of the auxiliary building is the contr! building. The control room
ts located on the 166 ft. elevation of the control puilding betwee: th lower cable spreading
room on the 148 ft. level and *\.»  .~ercable . re 4ing som or e 189 ft level. On the
111 ft elevation of the contro! » iy the elecu.  power distribution equipment for all
AC and DC divisions.

The turbine building .. located on the east side of the auxiliary and control
Suilding. The switchyard is located fu. ther to the east.

The condensate storage tank (CST) is located just south of auxiliary building
and the firewater pump house is c<ated southwest of the CST.

Note that Grand Gult v 1s originally planned as a two unit plant, with some
shared facilities in the control, diesel generator/HVAC, and radwaste buildings. The
detc led layouts of these buildings in ireas that would have used Unit 2 equipment and
systems are not known,

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 through 4-17 are section views and simplified layout drawings of
the Grand Gulf 1 reactor building, auxiliary building, control building, diesel generator,
and cooling tower basin and pumphouse. Some outlying buildings are not shown in these
drawings. Major rooms, stairways, elevators, and doorways are shown in the simplified
layout drawings, however, ma - 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
component data listings and system drawings in Section 3. Some additional labels are
included for information and are printad in lowercase type.

A "' g of components by location is presented in Table 4-2. Components
included in ' 10 2 2 are those found in the system data tables in Section 3, theretore this
table isonly & ; - - J listing of the components and equipment that are located in a particular

room or area of the plant.
1.3 SECTION 4 REFERENCES
!. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear

Power Plants.”, ORNL-NSIC-55, Volume [II, Oak Ridge National Laboratory,
Nuclear Safety Information Center, April 1974,
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10.
11

13.

14,

15,
16.
17.

Table 4-1. Definition of Grand Gult 1 Bullding and

Lodes
93AB
119AB
139AB
148CSRM

I89CSRM

AUXSTMTUN

BTRMD!I

BTRMD?2

BTRMD3

BASINA
BASINB
BZWAY

CR

CST

DGRMA
DGRMB
DGRMC
EHSDRM

Location Codes

Descriptions

93' elevation of the Auxiliary Buildiag
119" elevation of the Auxiliary Building
139" elevation of the Auxiliary Building

Cable Spreading Room, located at the 148' elevation of the
Control Building

Cable Spreading Room, located at the 198' elevation of the
Coutrol Building

Auxiliary Steam Tunnel, located on 140’ elevation of Auxiliary
Building - east side of Reactor Containment

Battery Room Division I, located on the 111" elevation of the
Control Building

Battery Room Division I, located on the 11" elevation of the
Control Building

Battery Room Division III, located on the 111' elevation of the
Control Building

Basin A, located in the Standby Service Water Pumphouse

Basin B, located in the Standby Service Water Pumphouse

Breeze Way - areas between Auxiliary Building and Diesel

gcncrator Rooms (Pipe Chase just outside of Diese! Generator
ooms)

Control Room, lovatea on the 166' clevation of the Control
Buildin,

Condensate Storage Tauk located in the Yard Area - For Unit 1,
the CST is located south of tii= Auxiliary Building of Unit 1.

Diesel Generator Room A, located in Diesel Generator Building
Diesel Generator Room B, located in Diesel Generator Building
Diesel Generator Room C, located in Diesel Generator Building

Emergency Hot Shutdown Room, located on the 111" elevation
of the Control Building

06 /%9



19.

20.

Table 4-1,

!'Qd‘»s
HPCSRM

LPCSRM

PENRMA220

PENRMI1A116

RCICRM

RC
RHRRMA

RHRRMB

RHRRMC

SWGRISAA

SWGRI16AB

SWGRI17AC

SGRM119-9

Definition of Grand Gulf 1 Building and
Location Codes (Continued)

Dasering

High Pressure Core Spray Room, located on the 93" elevation of
the Auxiliary Building

Low Pressure Core Spray Room, located on the 93' elevation of
the Auxiliary Building

Penetration Room A220, located on the 119" elevation of the
Auxiliary Building - west side of Reactor Containment

Penetration Room 1A 116, located on the 93" elevation of the
Auxiliary Building - west side of Reactor Containment

Reactor Core Isolation Cooling System Pump Room, located on
the 93" elevation of the Auxiliary Building - east side of the
Reactor Containment

Reactor Containment

Residual Heat Removal System "A" Pump Room , located on
the 93' elevation of the Auxiliary Building- east side of the
Reactor Containment

Residual Heat Removal System "B" Pump Room . located on
the 93" elevation of the Auxiliary Building - east side of the
Reactor Containment

Residual Heat Removal System "C" Pump Room , located on
the 93' elevation of the Auxiliary Building - west side of the
Reactor Containment

4160V Switchgear 15AA Room, located on the 111" elevation of
the Control Building - houses Switchgear 15BA6, MCC 15B61,
and DC Switchboard 1 1DA

4160V Switchgear 16AB Room, located on the 111" elevation of
the Control Building - houses Switchgear 16BB6, MCC 16B61,
and DC Switchboard 11DB

4160V Switchgear 17AC Room, located on the 111’ elevation of
the Control Building - houses MCC 17B11 and MCC 301

480V Switchgear Room, located on the 119' elevation of the
Auxiliary Building (Area 9) - houses MCC 15B11, Load Center
I5BAI, and Load Centar 15BA3

97 1/89




34

36.

Table 4-1,

Codes
SGRM119-10

SGRM1 (4.7

SGRM119-8

TLSF

vefinition of Grand Gulf 1 Building and
Location Codes (Continued)

Y

480V Switchgear Room, located on the 119' elevation of the
Auxiliary Building (Area 10) - houses MCC 16B1!, Load
Center |6BB3, and Load Center 16BB1

480V Switchgear Room, located on the 119’ elevation of the
Auxiliary Building (Area 7) - houses MCC 15B31 and
MCC15B42

480V Switchgear Room, located on the 119' elevation of the
Auxiliary Building (Area 8) - houses MCC B21 and MCC
16B42

Spent Fuel Pool operating floor, located on the 208’ elevation of
the Auxiliary Building

08 1/89



TABLE 4.2, PART 'L LISTING OF COMPONENTS BY LOCATION
AT GRAND GULF 1

(OCATION SYSTEM | NENTID | COMP |
TYPE
T15AD ECCS  |HPCS4 MOV
FRLY S5W SSW-014A MoV
FELY:) SSW SSW-0148 MOV
GIAD V [SSW014A MOV
(GIAD oW SSW-0BBA WOV ]
(GIAB SSW BSSW OB MOV
[G3AB | S8W  |SSW0sEB WOV ]
SINA SSW SW-001A MoV
BASINA 5w SSW-008A MoV
BASINA W SSW-006A MOV
BASINA COOTA MOP |
BASINA w3116 WMoV
BASINA W SSwW.coosec . [mMOP ]
[BASING W W-0018 MoV
BASING BOW S8W-0058 WMoV
BASING W SSW-0088 MOV
BASING SSW TEW- OP |
BTRMD T EP EPBT-11DA | BATT
BTRMD?Z EF |EPBT-TIOB  [BATT |
BYRMDA EP EP-BI-1IDC  |BATT |
(€8T |Eces  [csY TANRK
S TS [TARK
| DGAMA 1 DG
DGAWA T8A MoV 1
DGAMB TP D612
DGAMB 7 MoV
DGRMC EP EP-DG13
(DGANMG T . 110G | MGG
DGAMC EP.DCMCC-11DC [ MCC |
[FPCSAM ECCS | HPCS. v
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT GRAND GULF 1 (CONTINUED)

COCATION SYSTEM | COMPONENTID | COMP |
TYPE
HPLORM ECCS HPCS18 MOV
HPCSAM ECCS  |HPCS 23 MoV
[HPCSAM | ECCS — |WPCE10 MOV
[FPCSRM | ECCS  |RPCETT VoV
HPCOAM ECCS | HPCS P MOP |
CPCSAM | ECCS  |LPCETA MOV
TPCSAM ECCS TS 12A v
TPCSAM ECCS . |LPCSPT
PENRMAZ20 ECCS  [LPCSBA MoV
¥ ECCS | SUPP POOL TANK
e ECCS L TANK
RC ECCS C TANK
R ECCS RHR-42A MoV
AC Jofel 4 MOV
RC ECCS | ARA-28A MoV
RC ECCS MOV
RC ECCS | SUPP.POOL TANK
e AHA-28A MOV |
R ECCS | AHA-GTA MOV
R (RHR-378 MOV
'S [{oTv I =TT 1T S— Vs v
AC [TANK |
RC (RCIC-638 MoV ]
R TCS eS8 MoV |
e MoV |
AC GEEEE] MoV
RC T8 MoV |
FCICAM CIC-T0A MOV
RCICAM R ACICITA L)
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TABLE 4-2, PARTIAL LISTING OF COMPONENTS BY LOCATION
AT GRAND GULF 1 (CONTINUED)

LOCATION SYSTEM | COMPONENTID | COMP |
TYPE

RCICRM RCIC RCIC-18A MOV
RCICHM RCIC RCIC-2eA MOV
TRCICAM e TIC-5oA MoV
FCICHAM e ROIC-13A MOV
RCICRM L oo - 1v1[oX 5 R— b o
RGP R |RCICTIV v
TRCICRM R | RCIC-GaA MoV
RCICHM RCIC RCIC TGV "V
RCICAM oo RCIC-45A MOV
RCICHM ACIC TC-a6A MoV
ACICAM RCS RCIC B4A MOV
RHAFVA ECCS HA-24A MOV |
RHARMA ECCS HR4BA NOV
RHRAMA ECCS RHR-3A o)y
RHAAMA ECCS HA-B7A MOV
RHRRMA ECCS | RHA.B2A (Yol
RHARMA ECCS | RHR-27A NGV
AHRRMVA ECCS AHA-47A Y
RHRAMA ECCS | RHR-53A MOV
AHARMA FCCS | RAR4A MOV
RHARMA ECCS | AHABA MoV
RRRVA ECCS | RHA-CO0ZA — [MOP 1
RHRAMA | ECCE [RNE IR MOV
(RERAMA  |ECCS  [BHSEIA v
(RRRAMA  |ECCS [AVRBOOTA X
(AR ARMA ECCS HA-4BA MOV
RHEANA ECCS HR-24A MOV
RHARMA ECCS | AHA-BOOZA X
RHARMA ACS HA-BA MOV
RHARME ECCS  |RAHA-24B MOV
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TABLE 4.2,

PARTIAL LISTING OF COMPONENTS BY LOCATION
AT GRAND GULF 1 ‘CONTINLED)
LOCATION SYSTEM | COMPONENTID T COMP )
TYPE

RHARME [{o]el] RHK-468 MOV
RHARMB ECCS HR-aB MOV
mm——mg'—*m MOV
RRARMB . [ECCS  |RNREIE MOV
RHARME TCCS : MOV

mvr——‘rwr-mr MGV

LEEETER | {olo}] RAR538 MOV

RRRANE ECCS ¥ MOV
AHRRME ECCS  |RAHAGE MOV
[FHRRME ECCS | AHA-.CO02B MOP |
RHRAMB | ECCS  |AFREIE MOV
(RHRAME ECCS RHR 278 MOV
(RARAMB | ECCS | RRE-BOCTE X
RHEANME ECCS 4 oV
(RHRAMS ECCS 24B MOV |
(RHRAMB ECCS  |MHRA-BO0ZB WX
RHARMC ECCS  |RHR21B MoV
(RRRAMC | ECCS  [AHRaC WMoV
RN [ECeS  [ARRaE e]Y
RRARMC | BCCS  |RRACLEE —Twor
7191 (EF  |EP-BS-16BB3  |BUS
191 (EP  |EP-BS. 16887

SGAMTT8.10  [EP  |EP-MCCTeBTT TWeE

(SGAM 1107 EP EP-DC-1DAZ PNL

(SGAM1198  [EP [EPMCCT8EsT MCC
SGAM118-9 T5BA1 BUS |
SGAM119.9 158A0 BUS

SGAM119.9 EP EP-MCC-15811 | MCC

SWGR1BAA EP EP-BS. 15AA BUS

102
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT GRAND GULF 1 (CONTINUED)

LOCATION SYSTEM | COMPONENTID | COMP

TYPE
(CWGHIBAA | EF EP-CB-C1BAA
(SWGR1SAA EF EP-TH.15PA1 TRAN
[TWUGRIBAA TP EP-TRZAGT | TRAN |
(SWORTBAR  TEP ——TTF TI0A | MGC
(SWGR I SAA EP TOA4 NV
SWGRTSAA EF EP-OC-1DAS NV
[SWGRIGAA EF 1 TRAN |

[SWGRITSAA EP EP-B5.15BA6  |BUS |
SWGHIBAA EP (EP-MCC- 185867 [MCC ]
WGRIBAA EP EP-BS- 15AA BUS
(SWGHISAA EP EP-DCMCC-11DA | MCC

SWGRI1SAA EP v TI0A [MCC ]
SWGHBAR EP EP-BS-16AB  |BUS |
WGR16 EP EP-CB-.CIBAB (o)

WGRITBA EP-TR-16PB3 | TRAN |
[SWGHIBAB EP EP-TA-16PB1 | TRAN |
SWGHIEAD TP : C-11DB [MCC ]
SWGRIGAB EP EP-DC-1L B4 TNV

SWORTEAE — TEF—TEF0CTO8S TV

SWGRTBAB — [EP —  [EFTRTErBe [ TRAN

(SWGRIBAB  |EP ] (BUS |
(SWGRIGAB  [EF —  |EFMCCTemeT —Twee
(SWGRIBAE 1 BUS |
(SWGRIBAB EP-DCMCC-1108 [ MCC |
[SWGRIGAD s 108 | MCC |
WGHI17A EP BS-17A T80s
[SWGRITAC P TBCI Lol R
[SWGRITAC P 17801 [BUS |
(SWGRITAC EP ‘WW
SWGR17AC EP ‘MCC-176:1 _ [MCC |
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION

AT GRAND GULF 1 (CONTINUED)

LOCATION

SYSTEM | COMPONENT 1D | COMP
TYPE
SWGR17AC EP EFP.BS17AC BUS

i o4
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Grand Gulf 1

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

Al, SYSTEM DRAWINGS
Al 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 s yStem 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 connecting major flow path. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a
comparable d. -wing 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.
Cne exception is the return flow path in closed loop systems which is right
to left.
Another exception is the Reactor Coolant System (RCS) drawing which is
‘vessel-centered"”, with the primary loops on both sides of the vessel.
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 define the
s;;ec;lﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve),

Pump symbols distinguish between centrifugal and positive displacement
pumps and between types of pump drives (i.e., motor, turbine, or engine).

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Location is 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.

106 1/89



Grand Gulf 1
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 component locations. The
drawing conventions used in the electrical system drawings are the following:

Flow generally is top to bottom
In the AC power drawings, the interface with the switchyard and/or offsite
d is shown at the top of the drawing.
. f:thc 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.

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

this Sourcebook.

- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
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
A2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrantgement 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 appreximately 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 componerit data listin gs and system drawings in Section 3. Some
additional labels are included for information und are printed in lowercase type,

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain components and systems that are described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary bi... ling, fuel
building, 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--
Major rooms, stairways, elevators, and doorways are shown in the simplified layo.
drawings however, many interior walls have been omitted for clarity. The building layou
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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 additional labels are included for information and are printed in lowercase
type.

Ad. APPENDIX A REFERENCES

I. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNE-NSIOSS. Volumes | to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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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 s2me system code in the data base. System codes
used in this Sourcebook are the following:

Code Refinition

RCS Reactor Coolant System

RCIC Reactor Core [solation Cooling System

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

1&C Instrumentation and Control Systems

EP Electric Power System

SW Shutdown 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 [Ds, the system preface corresponds to what the piant
calls the component (e.g. HPI, RHR). An example is HPI-730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component

. number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings

LOCATION (also COMPONENT LOCATION and POWER 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
(+=. 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 attery 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 loucrgroup for a third-of-a-kind load
(ie. a "swing" load) that can be powered from either of two AC Joad groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-1. COMPONENT TYPE CODLS

. COMPONENT COMP TYPE
VALVES:
Motor-operated valve MOV
Pneumatic (air-operated) valve NV or AOV
Hydsaulic valy * HY
Solenoid-oper: ed valve SOV
Manual valve XV
Check valve cv
Pneumatic non-return valve NCV
Hydraulic non-retum valve HCV
Safety valve SV
Dual function safety/relief valve SRV
Power-operated relief valve PORV
(pneumatic or solenoid-operated)
PUMPS:
Motor-driven pump (cenm:}llfgal 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 CT
Tank TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
eaters (i.e. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT
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TABLE B-1, COMPONENT TYPE CODES (Continued)

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

115

1/89



