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CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other publashed information. To the best of our
knowledge, 1t accurately reflects the plant configuration at the time the
information was obtained, however, th information in this document has
10t been independently verified by the licensee or the NRC

NOTICE

This sourcebook will be periodically updated with new and/or replacement
)Ages as appropnate to incorporate additional information on this reactor

1t TL-"‘.'H»J errors in this report should be brought to the attention of
he following

Mr. Mark Rubin
U.S. Nuclear Regulatory Commissioni
Office of Nuclear Reactor hcbmui‘n:t
Division of Engineering and Systems Technology
Mail stop 7E4
Washington, D.C. 20555

With copy to

Mr. Peter Lobner
Manager, S_\swm\ Engineenng Divisior
Science Applications International Corperation
10210 Campus Point Drive
Sar Diego, CA L)“" 31
(619) 45R-

w O WAl U

Correction and other recorunended changes should be subritted in the form

ard i 3 . b s Y tnhla Fionrm I ——
Nnarked G \;‘AL‘\ Of the aitect €d (eXI, t1DIes Or LIEUTES S ippoO {

umentation should L2 included

\f possible
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Three Mile Island 1

THREE MILE ISLAND SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Three Mile Island 1
nuclear power plant, Summary data on this plant are presented in Section 1, and sirailar
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 Sectior
4. A bibliography of reports that descnse features of this plant or site is presented in
Section 5. Symbols used in the system and layout drawings are defined in Appendix A.
Terms used in data tables are defined in Appendix B.

SUMMARY DATA ON PLANT

Basic information on the Three Mile Island | nuclear power plant is listeq

below:
- Dacket number 50-289
Operator GPU Nuclear Corp.
Location Penns&lvanin. 10 southeast of
Harrisbur
- Commercial operation date 9R2/74
- Reactor type I WR
NSSS vendor Babcock & Wilcox
Number of loops 2
Power MWtY/MWe) 2535/192
Architect-engineer Gilbert Associates, Inc,
Containment type Reinforced concrete cylinder with steel liner,
post-tensioned in three directions
3 IDENTIFICAYION OF SIMILAR NUCLEAR POWER PLANTS

The Three Mile Island | plant has a Babcock & Wilcox PWR two-loop nuclear
gtcam supply system (NSSS). Other Babcock & Wilco: operating plants in the United
tates are:

Arkansas Nuclear One, Unit |
Crystal River 3

Davis Besse |

Oconee 1, 2, and 3

Rancho Seco

In addition, the Bellefonte 1 and 2 plants are under construction as of 9/89.

1 9/89
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3, SYSTEM INFORMATION

This section contains descriptions of selected systems at Three Mile Island 1 in
terms of general function, operaticn, system success criteria, major components, and
support system requirements. A summary of major systems at Three Mile Island 1 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 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 5.

Severai cooling water systems are identified in Table 3-1. The funcuonal
relationships that exist among cooling water systems required for safe shuidown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the report
sections identified in Table 3-1.

o
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&

Generic

System Name

Table 3-1.

Reactor Heat Removal Systems
Keactor Coolant System (RCS)

Auxiliary Feedwater (AF'V) and
Secondary Steam Relief (SSR)

Systems

Emergency Core Cooling Systems

(ECCS)

- High-Pressure Injection

& Recirculation

- Low-pressure Injectzon

& Recirculation

Decay Heat Removal (DHR)
System (Residual Heat Removal

{RHR} System)

Main Steam and Power Conversion

Systems

Other Heat Removal Systems

Reactor Coolant Inventory Coentrol Systems
- Chemical and Volume Control § ystem

(CVCS) (Charging System)

ECCS

Plant-Specific
System Namc

Same

Emergency Feedwater System

Same
Subsyster...

High Pressure Injection (Makeup
and Punficarion System)

Core Flooding System

Low Pressure Iniection (Decay
Heat Removal Syswem)
Recirculaton (Decay Heat Removal

System)

Decay Heat Removal (DHR)

System

Steam Supply € stems, Condensate
Sysiem, Main Feedwater System,
Condensate Circulating and River

Water System
None wentified

Make-up and Punfication Systemn

See ECCS, above

Summary of TMI-1 Systems Covered ia this Report

Report
Section

31
32

33

FSAR Section

10.6

6.1
9.1

95

&k %5

9621, 10

6.1, 9.1



Table 3-1.

nt-Specific

System Nzme tem Name

¢ miainment Systems
Containment

Reactor Buiiding Spray System

-~

‘ontainment Heat Removal Systems
Containment Spray System

Reactor Building Emergency
Cooling System

Containment Fan Cooler System

‘ontainment Normal Ventilabon Systems Reactor Buslding Ventllation System

.

Hydrogen Recombiner System,
Reactor Building Purge Systems

-

‘ombustible Gas Control Systems

Reactor ard Reactivity Control Systems
Reactor Core

Controi Rod System Control Rod Dnives

Boration Systems See CV(CS, above
Instrumentation & Jontrol (I&C) Systems
Reactor Protection System (RPS)
Engineered Safety Feature Actuation Engincered Safeguards Actuation
System {(ESFAS)

Remote Shutdown ¢ Remote Shutdown Panel

Report
Section

1.4

3 4

3.5

3.5

Summary of TMI-1 Svstems Covered in this Repori {Continued)

6H .

~d

~d
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Table 3-*. Summary of TMI-1 Systems Covered in this Repori (Continued)
Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Instrumentation & Control (I&C) Systems (continued)
Other 1&C Sys: ns Varnous systems X 73.74
‘iupport Systems
Class !E Flecuic Power System Same 36 8.2
Non-Class 1E Electnc Power System Same 3.6 8.2
Diesel Gencrator Auxiliary Systems Same 3.6 8231, 987
Component Cooling Water (CCW) el Services Closed Cooling 37 9623
System Water System,
Decay Heat Closed Cycle Cooling 9625
o Water System
Service Wates System (SW9) River Water System 38 96
Ou-  “ooling Water Systems Intermediate Cooling System, X 93,94 96
Spent Fuel Cooling System,
Reactor Building Emergency
Cooling Water System,
Secondary Services Closed Cycle
Cooling Water System
Fire Protection Systems Plant Fire Protection System X 99
K oom Heating, Ventilating, and Anr- Ventilation Systems X 98
Conditioning (HVAC) Systems
© Instrument and Service Air Systems Instrument and Control Air System X 9.10.1
oc
O
Refueling and Spent Fuel Systems Fuel Handling System 9.7
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Table 3-1. Summary of I'Mi-1 Systems Covered in this Report (Continued)

(Generic Plant-Specific Report FSAR Section
System Name Svystem Name Section Reference

Radioactive Waste Systems Radioactive Waste Disposal System X

Radiation Protection Systems kztanon Shiekding, Radiation X
Moiitonng Systemn
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Three Mile Islind 1
3.1 REACTOR COOLANT SYSTEM (RCS)

31,1 System Fanction

The RCS transfers heat from the reactor core to the secondary coolant system
via the steam generators. The RCS pressure boundary also establishes a boundary agair st
the uncontrolled release of radioactive material from the reactor core and pritnary coolant.

3.1.2 sttg% Definition
The RCS includes: (a) the reactor vessel, (b) main coolant loops, (¢) main

coolant pumps, (d) the primary side of the steam generators, (¢) pressurizer, and (f)
connected piping out to a suitable isolation vilve boundary. Thres Mile Island | has
“"lowered loop” RCS design that is shown in the elevation drawing in Figure 3.1-1,
Simplified diagrams of the RCS and imporiant s§5tcm interfaces are shown in Figures
3‘1-5 and 3.1-3. A summary of data on selected RCS components is presented in Table
3.1-1,

3.1.3  System Operation

During power operation, circulation in the RCS is maintained by two main
coolant pumps in each of the two main coolant loops. RCS pressure is maintained within a
prescribed band by the combined action of pressurizer heaters and pressurizer spray. RCS
coolant inventory is measured by pressurizer water level which is maintained within a
prescribed band by the chemical and volume control system (charging system).

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

Following a transicnt, reactor core heat is still transferred to secondary coolant
in the steam generators. Flow in the RCS is maintained by the main coolant pumps or by
natural circulation. The heat transfer path to the ultimate heat sink can be established by
using the secondary steam relief system (see Section 3.2) to vent main steam to atmosphere
when the power conversion and circulating water systems are not available. If reactor core
heat removal by this alternate path is not adequate, the RCS pressure will increase and a
heat balance will be established in the RCS by venting steam or reactor coolant to the
containment through the pressurizer relief valves. There 1s one power-operated relief valve
(electromatic valve) and two safety valves on the pressurizer. A continued inability to
establish adequate heat transfer to the steam generators will result in a LOCA-like condition
(i.e., continuing loss of reactor coolant through the pressurizer relief valves). Repeated
cycling of these relief valves has resulted in valve failure (i.e., relief valve stuck open).

Following a smail LOCA, reactor core heat is dumped to the containment or to a
break site outside containment. If available, heat removal through the steam generators can
aid in reducing RCS pressure and the rate of water loss frowm the small LOCA.

Following a large LOCA, reactor core heat is dumped to the containment as
reactor coolant and ECCS make:i water spills from the break. For a short-term period, the
containment can act as a heat sink; however, the containment cooling systems operates in
order to complete a heat transfer path to the ultimate heat sink (see Secrion 3.4).

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

An unmitigatible LOCA is not initiated.

- If a mitigatuble LOCA is initiated, then LOCA mitigating systems are successful.
- If a ransient is initiated, then either:

8 9/89



3.1.8

3.1.6

3.1.7

Three Mile Island 1

RCS integrity is maintained and transient mitigadng systems are successful,
or

RCS integrity is not meintaired, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coola it pump seal failure), and
LOCA mitigating systems are successful.

Component Information

. RCS

1. Volume: 11,500 i3, including pressurizer
2. Normal operating pressure: 2200 psia

. Pressurizer

1. Volume: 1495 fi3

. Safety Valves (2)

1. Set pressure: 2500 psig
2. Relief capacity: 280,000 Ib/hr each

. Power-Operated Relief Valve ("Electromatic” valve)

1. Set pressure: 2300 psi
2. Relief capacity: 106,450 Ib/hr each

. Steam Generators

1. Type: once-through
Support Systems and Interfaces

. Motive Power

1. The main coolant pumps are supplied from Non-Class 1E 6900 VAC
switchgear.

2. Pressurizer heaters normally are supplied from a Non-Class |E pressurizer
heater control center. Manual actions are necessary to connect selected
heaters to Class LE 480 VAC buses 1P and/or 1S.

. Main Coolant Pump Seal Injection Water System

The makeup and purification system supplies seal water to cool the main coolant
Eump shaft seals and to maintain a controlled inleakage of seal water into the

CS. Loss of seal water flow may result in RCS leakage through the pump
shaft seals which will resemble a small LOCA. Westinghouse main coolant
pumps are used in the TMI-1 plant. (Ref. 1)

Section 3.1 _References

. NUREG-053C "Staff Report on the Generic Assessment of Feedwater

Transients in Pressurized Water Reactors Designed by the Babcock & Wilcox
Company", USNRC, May 1979.
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Table 3.1-1. Three Mile Island Reactor Coolant System Data Summary
for Selected Components

COMPOMNENT 1D | cowmp. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
IYPE LOCATION  |LOAD GRP,

DH-V1 MOV RC 1CESVCC 480 1CESVCC ACIC

DH V2 MOV RC 1CESVCC 480 1CESVCC ACIC
DH-V3 MOV 281AB TAESVCC 480 305AB AC/A
MU-ViA MOV RC 1ARADWCC 480 305AB AC/A
MU-VIB MOV RC 1BRADWCC 480 305A8 AC/B
MU-V2A MOV RC 1BESVCC 480 305AB AC/B
MU-V2B MOV RC 1BESVCC 480 505AB ACB
RC-v2 MOV RC UNKNOWN
[RCS AV2 NV RC
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AUXILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

o
o

3.3.1

The AFW system (or Emergency Feedwater System) provides a source of
feedwater to the steam generators to remove heat from the reactor coolant system (RCS)
when: (a) th~ main feedwater system is not available, and (b) RCS pressure 1s 100 high to
permit heat removal by the residual heat removal (RHR) system. The SRR system
provides a steam vent path from the steam generators to the atmosphere, thereby
completing the heat transfer path to an ultimate heat sink when the main steam and power
conversion systems are not available. Together, the AFW and SSR systems constitute an
open-loop fluid system that provides for heat transfer from the RCS following transients
and small-break LOCAs,

3.2.2 ‘
The AFW system consists of two motor-driven pumps and one steam turbine-
driven pump, that draw a suction on two conde. sate storage tanks (CST A and CST B) and
supply water to both steam generators when needed. The AFW pump steam turbine drive
is supplied from both steam generators and exhausts to atmosphere. All AFW pumps can
be aligned to take a suction on the emergency river water system, which serves as a backup
source for the AFW system.

The SSR system includes four or five safety valves on each of the four main
steam headers (a total of 18 valves), and two power-operated atmospheric steam dump
valves.

Simplified drawings of the AFW and SSR systems are shown in
Figures 3.2-1 and 3.2-2. A summary of data on selected AFW system
components is presented in Table 3.2-1.

3.2.3

During normal plant operation, the AFW system is in standby, and is
automatically actuated when needed to maintain the secondary coolant inventory in the
steam generators. This system also can be manually started from the main control room.

The three auxiliary feedwater pumps discharge into a common header from
which separate lines deliver water to the two steam generators. The Integrated Control
Systems (ICS) controls AFW flow nce the system has been actuated.

The AFW control valves EF-V30A and EF-V30B are air operated and can be
supplied from: (a) the main instrument air compressots, (b) the station service air
compressors, (¢) a two-hour bottled air supply system. These control valves fail open on
loss of all control air. (Ref. 1)

CSTs A and B are the primary water source for the AFW system. Low water
level in the CSTs will generate an alarm in the control room. It is necessary to open motor-
operated valves in order to align the emergency river water system to suppiy water to the
AFW pumps.

When the main condenser is not available as a heat sink, reactor core decay heat
is rejected to an ultimate heat sink by venting steam to atmosphere via: (a) the safety valves
on each main steam line, or (b) the atmospheric steam dump valves.

3.2.4  System Success Criteria

For the decay heat removal function to be successful, both the AFW and the
SSR system must operate successfully. The success criteria for the AFW system are not
clearly defined in the FSAR, however, the following is noted (Ref 1):

14 9/89



Three Mile Island |

The turbine-driven AFW pump can supply adequate flow. :
Each motor-driven AFW pump has half the flow rate of the turbine-driven

pump.

The SSR system must operate to complete the decay heat transfer path to the environment.
The number of atmospheric steam dump valves or safety valves which must open for this
function is not known.

3.2.8

A.

3.2.6

Component Information

Steam turbine-driven AFW pump P _
1. Rated flow: 920 gpm @ 2700 ft head (1170 psid)
2. Rated capacity: 100% (Ref. 2)

. Motor-driven AFW pumps P2A and 2B

1. Rated flow: 460 gpm @ 2700 ft head (1170 psid)
2. Rated capacity: 50% (Ref. 2)

Condensate storage tanks (2)
1. Capacity: 150,000 gallons each

. Secondary steam relief valves

1. Four or five safety valves per main stsam line (total of 18)

2. One power-operatad atmospheric steam-dump valve per steam generator
(MS-V4A and MS-V4B)

3. One power-operated condenser steam dump valve per steam generator (MS-
V8A and MS-V8B)

Support Systems and Interfaces

. Control Signals

1. Automatic
The AFW pumps are automatically actuated based on the following signals
(Ref 1):

a) loss of both main feedwater pumps (low main feed pump differential
pressure)
b) loss of all four reactor coolant pumps

Pump P2A and turbine-driven pump steam supply valve MS-V13A are
actuated from Train A, and Pump P2B and steam supply valve MS-V13B
are actuated from Train B. The Integrated Control System (ICS)
automatically maintains steamn generator level.

2. Remote manual
The AFW system can be actuated by remote manual means from the main
control room. If the ICS is unavailable, the operator can take remote
manual control of the AFW control valves. These controls are totally
separate from the ICS, and are supplied by Class 1E power. Alternatively,
steam generator level can be controlled by starting and stopping the AFW
pumps as needed.
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3. Local manual
An auxiliary operator can take manual control of AFW control valves in the
Intermediate Building if other means of control are unavailable.

B. Motive power
1. The AFW motor-driven pumps and motor-operated valves are Class 1E
AC loads that can be supplied from the standby diesel generators as
described in Section 3.6. Redundant loads are supplied from separaie load

groups.

2. Steam supply valves MS-V10A and MS-V 10B are redundant Class 1E DC
;oads that can be supplied from the station batteries as described in Section
6.

3. The AFW turbine-driven pumr is supplied from each main steam header,
upstream of the main steam isolation valves.

C. Other
1. ﬁ;bﬁcauon is provided locally for pumps, pump motors, and the turbine
ve.
2. A room ventilation system cooled by the nuclear service closed cooling
water system (see Section 3.7) provides for AFW pump room cooling.

3.2.7  Section 3.2 References
1. TMI-1 Final Safety Analysis Report, Section 10.6.2.
2. Heddleson, F.A., "Summary Report on a Survey of Light Water Reactor Safety

.’f ;t;ms." NUREG/CR-2069, Revised, Oak Ridge National Laboratory, April
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Figure 3.2-1 Three !'iie Island 1 Auxiliary Feedwater and Secondary Steam Relief Systems
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Figure 3.2-2 Three Mile Island 1 Auxiliary Feedwater and Secondary Steam Relief Systems
Showing Component Locations
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Table 3.2-1. Three Mile Island Auxiliary Feedwater System Data Summary
for Selected Components
COMPONENT D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TIYPE LOCATION  |LOAD GRP.

CO-V10A MOV VVBOXA 1ATPCC 480 1ATPCC AC/A
CO-V10B MOV VVBOXB TARADWCC 480 305AB AC/A
CSTA TANK CSTA

cSTB TANK T

EF P1 TDP 29518

EF-P2A MOP 29518 BUS1D 4160 BUSTD AC/A
EF-P2B MDP 29518 BUS-1E 4160 BUS1E AC/B
EF-VIA MOV 29518 1AESCC 480 SGRM1P AC/A
EFVIB MOV 29510 1BESCC 480 SGAMIS AC/B
EF-V2A MOV 29518 1AESCC 480 SGRM1P AC/A

EF V2B MOV 29518 1BESCC 480 SGAM1S AC/B
MS-ViJA MOV 29518 DC-PNL-1C 125 BATPNLRAMA DC/A
MS V108 MOV 29518 DCPNL1D 125 BATPNLRMB DC/B
MS-V2A MOV 29518 1CESVCC 480 1CESVCC AC/C
MSV2T MOV 29518 1CESVCC 480 1CESVCC AC/C
SGA SG AC

SGB 5G AC
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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 to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection function is performed during
a relatively short-term period alier LOCA initiation, followed by realignment to a
recirculation made of operation to maintain long-term, post-LOCA core cooling. Heat from
the reactor core is transferred to the containment. The heat transfer path to the ultimate heat
sink is completed by the containment cooling systems (see Section 3.4).

3.3.3
The emergency coclant injection (ECI) function is performed by the foliowing
three ECCS subsystems:

Core flood tanks (Safety injection accumulators)
High pressure injection (HPI) system
Low pressure injection (LPI) system

At Three Mile Island 1, the makeup and purification (charging) system performs the high
pressure injection function. The Borated Water Storage Tank (BWST) is the water source
for the high and low pressure injection systems. The HPI system injects into the RCS cold
legs, and the LPI system and core fiood tanks inject directly into the reactor vessel.

The emergency coolant recirculation (ECR) function is performed after the ECI
function has been successiully completed by realigning the LPI system to draw a suction
on the reactor containment sump. Recirculation water is returned to the reactor vessel (low
pressure recirculation) or to the RCS cold legs (high pressure recirculation).

Simplified drawings of the low pressure injection/recirculation system are
shown in Figures 3.3-1 and 3.3-2. The high pressure injection (makeup and purification)
system is shown in Figures 3.3-3 and 3.3-4. A summary of data on selected ECCS
components is presented in Table 3.3-1. Interfaces between the core flood tanks
(ar*gumulatgrs). the ECCS injection and recirculation subsystems and the RCS are shown
in Section 3.1.

3.3.3

During normal operation, one makeup and purification (HPI) pump
continuously supplies makeup to the RCS and seal water to each reactor coolant pump.
Following a LOCA, two core flood tanks (accumulators) will supply borated water to the
RCS as soon as RCS pressure drops below accumulator pressure (i.e., about 600 psig).
An emergency safeguards initiation signal (ESIS) automatically starts the two low pressure
injection pumps. In addition the makeup and purification system is automatically realigned
to draw a suction from the BWST and two HPI pumps are actuated. The HPI pumps
provide adequate coolant makeu; following a small break which does not immediately
depressurize the RCS to the core flood tank discharge pressure. HPI pump B can be
powered and actuated from either load group or ESAS actuation train. It appears that this
pump is intended to be an installed spare.

For small oreaks, operator action can be taken to augment the RCS
depressurization by utilizing the secondary steam dump capability and the auxiliary
feedwater (AFW) system (1.¢., depressurization due to rapid heat transfer from the RCS).
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When the BWST water level drops to a prescribed low level setpoint, the low
pressure injection pumps are realigned to draw a suction from the containment sump and
deliver water to the RCS. If depressurization of the RCS proceeds slowly, high pressure
recirculation can be accomplished by aligning the discharge of the LPI pumps to the suction
of the HPI pumps.

3.3.4  System Success Criteria

LOCA mitigation requires that both the emergency coolant in)'rghction (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECI success
criteria for a large LOCA is the following (Ref. 1):

2 of 2 core flood tanks provide makeup as RCS pressure drops below tank
pressure, and . _

At least one high pressure injection pump (charging pump) takes a suction on
the BWST and injects into the coid legs, and g ‘
One low pressure injection pump takes a suction on the BWST and injects into
the RCS.

If the large LOCA ECI success criteria is met, then the following large LOCA ECR
success criteria will apply (Ref, 1):

At least one low pressure injection pump is realigned for recirculation and takes
a suction on the containment sump and injects into the RCS.

ECI success criteria for a small LOCA within containment is defined in the FSAR as
(Ref. 1):

One high pressure injection (charging) pump takes a suction on the BWST and
injects into the RCS cold legs is sufficient for “those smaller leak sites which do
not allow RCS pressure to decrease rapidly to the point at which low-pressure
injection is inhibited".

ECIfSszccess criteria for a small LOCA within containment are defined in NUREG-0565 as
(Ref. 2):

lnitialcresponsc requires one high pressure injection pump supplying water to
the RCS.

At higher decay heat levels, a second high pressure injection pump or the AFW
system is required.

ECR success criteria for a small LOCA within containment requires that a high-pressure
recirculation flow path be established with i least one low pressure injection pump ali%ned
to take a suction on the containment sump and deliver water to the suction of one high
pressure injection pump. The HPI pump completes the injection path to the RCS cold legs.

ECI success criteria for a small LOCA outside containmen: (makeup and
purification system letdown LOCA) is as follows (Ref. 2):

['he letdown lines are 2-1/2" lines. A break of this size will result in the RCS
stabilizing at a moderately high pressure (above core flood tank pressure). The
HPI pumps are capable of providing adequate coolant make-up and “long term
operation could continue in this state without heat removal through the steam
generators and without uncovering the core” (Ref. 2).
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Based on the above, at least one HPI pump must take suction on the BWST and
inject into the RCS cold legs. _ :

A source of injection water must be maintained until the LOCA is terminated or
some other acceptable plant condition is established.

Component Information

. Low pressure injection pumés P1A and PIB

1. Rated flow: 2900 gpm
2. Rated capacity: 1
3. Type: centrifugal

231 ft head (100 psid)

. High pressure injection (makeup and purification) pumps P1A, P1B, and P1C

1. Rated flow: 430 gpm @ 3990 ft head (1730 psid)
350 g&n‘\k@ 3075 ft head (2200 psid)

2. Rated capacity: |

3. Type: centrifugal

. Core flood tanks (2)

1. Accumulator volume: 1410 fi3

2. Minimum water volume: 1010 fi3

3. Nominal operating pressure: 600 psig

4. Minimum boron concentration: 2270 ppm

. Borated w-ier storage tank

1. Capacity: 360,000 gallons
2. Design Pressure: Atmospheric
3. Nominal Boron Concentration: 2270 ppm

Support Systems and Interfaces

. Control signals
ki

Automatic
The ECCS injection subsystems are automatically actuated by an Emergency
Safeguards Initiation Signal (ESIS). Conditions initiating an ESIS trip are:

a. RCS low pressure
b. Containment high pressure

2. Remote manual
An ESIS signal can be initiated by remote manual means from the main
control room. The transition from lﬁe injection to the recirculation phase of
ECCS operation requires remote manual actions.

. Motive Power

The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
loads lht;t 6can be supplied from the stundby diesel generators as described in
Section 3.6.
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C. Other
1. Each HPI and LPI cPump is cooled by component cooling water. HPI
umps P1A and P1C are provided with redundant cooling water supplies
m the nuclear service closed cooling water systern (NSCCS) and the
decay heat closed cooling water system (DHCCS). Other pumps have a
nonredundant cooling water supply (see Section 3.7),
2. Lubrication is provided locally for the HPI and LPI pumps and motors.
3. Ventilation is provided for each HPI and LPI pump room.

Section 3.3 References
1. TMI-1 Firal Safety Analysis Report, Section 6.1.1,
2. NUREG-( ~ " “Generic Evaluation of Small Break Loss of Coolant

Accident E  avior in Babcock and Wilcox Designed 177-FA",
U. S. Nucle. Regulatory Commission, January 1980
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Table 3.3-1. Three Mile Island Emergency Core Cooling System Data

Summary for Selected Components

COMPONENT D COMP. LOCATION POWER SOURCE |YOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION _ |LOAD GRP. |

BWST TANK BWST

CFS-T1A TANK AC

CFS 118 TANK RC

CFSViA MOV RC 1CESVCC 480 1CESVCC ACIC
CFS-ViB MOV RC 1CESVCC 480 1CESVCC AC/C
DH HXIA X DHVTA

DH-HX1B HX DHVTB

DH P1A MOP DHVTA BUS 1D 4160 BUS1D AC/A
DH-PIB MODP DHVTB BUS1E 4160 BUSTE AC/B
DH V15A XV DHVTA

DH V158 XV DHVTB
DH-V1 XV 281AB
|DH-va MOV 281AB 1AESVCC 480 305AB AC/A
[ DH Va6 MOV 281AB 1BESVCC 480 305AB AC/B
DH-V5A MOV 261AB 1AESVCC 480 305AB AC/A
DH-V5B MOV 281AB 1BESVCC 480 305AB AC’B
DH-V6A MOV DHVTA 1AESVCC 480 305AB AC/A
DH Ves MOV DHVIB 1BESVCC 480 305A8 AC/B
MU P1A MDP HPIRMA BUS1D 4160 BUS1D AC/A
MU P18 MDP HPIRMB BUS1DE 4160 BUS1D/BUSTE AC/A/B
MUPIC MOP HPIRAMC BUS 1E 4160 BUSTE AC/B
MU V14A MOV 281AB 1AESVCC 480 305AB AC/A
MU-V148 MOV 281AB 1BESVCC 480 305A8 AC/B
MU V16A MOV 281AB 1AESVCC 480 305A8 [ AC/A
MU V168 MOV 281AB 1AESVCC 480 305AE AC/A
MU-V16C MOV 305AB 1BESVCC 480 305AB AC/B
MU V16D MOV 305A8 1BESVCC 480 305A8 AC/B
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34 CONTAINMENT COOLING SYSTEMS

341 %E;gm Fungtion

containment cooling system is an integrated set of subsystems that perform
the functions of containment heat removal and containment pressure control following a
loss of coclant accident. In conjunction with the ECCS, the Reactor Building Spray
system completes the post-LOCA heat transfer path from the reactor core to the ultimate
heat sink.

J.4.2

There are two diverse containment cooling systems at Three Mile Island 1. The
reactor building spray system operates in a once-through injection mode by taking & suction
on the BWST and discharging directly to spray headers inside containment. This system
can be realigned to operate in a recirculation mode for long-term operation. A diverse
containment cooling capability is provided by a set of three fan cooler units (FCUs) inside
containment. Each %’CU consists of a two-speed fan, a normal and emergency cooling coil
and associated ductwork. e

Simplified drawings of the reactor building spray system are shown in Figure
3.4-1 and 3.4-2. The containment fan coolers are shown in Section 3.8 as a heat load for
the emergency river water system. A summary of data on selected containment cooling
system components is presented in Table 3.4-1.

3.4.3 :

During normal operation, the reactor building spray system is in standby.
When actuated, the two reactor building spray pumps take a suction on the Borated Water
Storage Tank (BWST) and discharge to separate sets of spray headers inside containment.
Sodium hydroxide is added to the spray water for iodine removal and pH contr-1. After
water in BWST reaches a low level, the spray 1e|umps are realigned to recirculate water from
the containment sump to the spray headers. The suction paths from the containment sump
are shared by the spray pumps and the low-pressure ECCS pumps.

The containment fan cooler units perform both normal and emergency
contaiament cooling functions. For emex;%ency cooling, the fan operates at reduced speed
and is supplied with cooling water from the emergency river water system (ERWS). The
normal cooling water coil is isolated.

3.4.4  System Success Criteria
Containment cooling success criteria for a LOCA (reactor building spray plus
fan cooler units) are any one of the following combinations (Ref.1):

- Both spray loops opemtin%.U
- One spray loop and one FCU operating.
- Three FCUs operating.

3.4.5  Component Information

A. Reactor Building Spray Pumps (2)
1. Rated flow: 1500 gpm @ 450 ft head (approximate) (195 psid)
2. Type: centrifugal

B. Containment Fan Cooler Units (3)

1. Type: finned tube
2. Design duty: 92.9 x .06 Btu/hr
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3.4.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
a. Reactor building spray system,
At a containment pressure of 4 psig, all motor-operated valves open.
The system is actuated a: a containment pressure of 30 psig by the
ESAS (see Section 3.5).
b. Containment fan cooler units.
All FCUs are aligned for low-speed operation with cooling water from
the ERWS upon:
a containment pressure of 4 psig
low RCS pressure
2. Remote manual
All containment cooling subsystems can be actuated by remote manual
means from the centra. control room.

B. Motive Power
1. The reactor building spray pumps and motor-operated valves and the fan
cooler units are Class 1E AC loads that can be supplied from u.c standby
diesel generators as described in Section 3.6. Redundant loads are supplied
from s:‘rarate load groups. Note that FCU "C" can be powered from either
AC load group.

C. Cooling Water
1. Each reactor buildinéspray ump is cooled by the decay heat closed couling
water system (DHCCS see Section 3.7).
2. The emerg~ncy river water system provides cooling water to the
containment fan cooler units (see Section 3.8)

D. Other

1. }:.%t{?cation is provided locally for all reactor building spray pumps and
.

3.4.7  Section 3.4 References
. TMI-1 Final Safety Analysis Report, Section 6.2.3.
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Table 3.4-1. Three Mile Island Containment Cooling System Data Summary
for Selected Components
COMPONENT ID comp LOCATION POWER SOURCE [VOLIAGE] POWER SOUINCE EMERG.
TYPE LOCATION LOAD GRP_

BSP1A MDP BSVT " BUS 1D 4160 BUS1D AC/A
BS PR MOP BSVTB BUSE 4160 BUSTE AC/B
BS-ViA MOV 281AB 1AESVCC 480 305A8B AC’A
BS-V1B MOV 281AB 1BESVCC 480 305A8 AC’B
BSV3A MOV DHVTA 1AESVCC 489 305AB AC/A
85-V3B MOV DHVTB 1BESVCC 480 305A8 AC/B
BS-V41A XV BSVTA
BSV41B Xv BSVIB
FCUA FCU AC BUS 1D 4160 BUS1D AC/A
FCUB FCU AC BUS1E 4160 BUS1E AC/B
FCUC FCU RC BUS1DNE 4160 BUS1D/BUSTE  |AC/AB
AX BLDG BLUG AC
SUMP TANK RC
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INSTRUMENTATION AND CONTROL (1&C) SYSTEMS
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['he instrumentation and control systems include the
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ayslem Operation

RPS

B&W RPS has four input instru it ¢channels (1

unating in a channel trip nat provides an input

Each reactor trip module is a 2-out-.f-4 logic unit that
Iput instrument channels. A trip of any two of the four input ¢

) all four reactor trip modules. The scram breaker contacts are arran ed i
ffectively a |-out-of-2-taken-twice logic. RPS trips are listed below

Manual

High neutron flux (power range)

High neutron flux (flow-biased limit)

High neutron flux for number and combination of coolant pumps
High reactor outlet temperature

RCS pressure-temperature relationship out of range

Low RCS pressure

High RCS pressure

High containment pressure

Loss nf both main feedwater p

Main Turbine Trip

™ \ - 1 M {
I'he manual scram circuit bypasses the RPS logic trains and directly deenergizes the

undervoltage Colls in the scram breakers, causing these breakers to open

B. ESAS
The ESAS has two output actuation trains. In general, the ESAS "A
equiprnent powered from Class 1E AC glectrizal Divisic:i A and the ESA3
trois redundant equipment powered irom Division B. An individual ¢« ,
‘ | SAS train. The LSAS

generates the foliowing signals: (&) high pressure injection actuation, (b) low

<

con

y receives an actuaton signal from only one E

pressure injection actuation, (€) enntainment 1solation, (d) containment spras




C. Remote

'he Remote
Yl
Prov

4 A

e

ated equipment trains
signal conditioning cabine shutdowr
switches which allow control separate from the
trol 1 I ¢ transfer switches must be itedd before control
achieved from the Remote Shutdown Panel. Except for the controls
L

be

Cal

listed in Taole
1, all other controls to shut the Mant down will require the operator(s) to actuate
circuit breaker, valve
handwheel, etc.). The RSP and associated equipment consists of two physically
epuraie, independent and redundant safety grade panels. The panels are located i
the Patch Panel Room at Elevation 322

the local control for the respective components. (i.e

of the Conrol Building

tations for valves 4A and 4B and valve U ird 30B can be

provided the associated Train "A" and transfer switch

1ol ; A

for Train "A" 1s located near the
A f ey 138 Of the C.ontrol H‘.i.\“

located near the Remote Shutdown Pane
are activated by an admunistratively controlled "Key'', ¢
ferred from the control room to the Remote Shutdown

associated with the flow loop "A" and Train "B

aupporf Systems and loterfaces

A. Control Power
| RPS
The RPS is powered from 120 VAC vital instrumentatio
panels VBA, VBB, VBC and VBD as defined in Section
ESAS
The
VAC vital instrumentaion distribution panels VBA to VBD. The output
logic most Likely 1s powered from 120 VDC distibution panels 1E (Train A
and 1F (Train B)

Diesel Generator Contrel Power

ESAS input instrument channels most likely are powered from 120

.

I'he diese! generators receive control power from
panels 1P (ciesel A) and 1Q (diesel B

Auxiliary Feedwater (Emergency Feedwater) Act
AFW actuation output |

" 1N g
3 powered from 125 VDI

1C (Train A) and 1D (Train B

™I




Table 3.5.1. TMI1 Equipment With Local Control Capabilities

Emergency feedwater pumps

Emergency feedwater valves

Steam generator 'evel control

Atmospheric relief valves

Pressurizer spray valve

Pressurizer relief valve

Makeup pumps

Make''p valves

Decay reat pump

Decay 1 “at primary coolant valves

Decay heat closed cooling pumps

Decay heat river water pumps

Decay heat river water valves

Nuclear “ervice river water

Nuclear service closed cooling pumps
Nuclear service river water discharge valves
Reactor building fan cooling pumps
Reactor building fan coolers

ES high-pressure injection bypass

ES low-pressure injection bypass

Core flooding tank valves

All safeguards and reactor bus feeder breakers
Emergency generator breakers
(Emergency generators stan automatically)
Paging and telephone systems
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3.6.58

3.6.6

Three Mile Island |
Compoenent Information

. Standby diese! generators (2)

1. Maximum continuous rating: 2600 kW
2. 30-minute mins: 3300 kW

3. Rated voltage: 4160 VAC

4. Manufacturer: Colt-Pielstick

. Batteries (5)

1. Type: Lead-acid
Support Systems and ot rfaces

. Control Signals

1. Automatic
a. The standby diesel generators are automatically started based on:
Loss of voltage or undervcitage on the respective 4160 VAC Class
1E bus
Safety injection signal (ESIS, see Section 3.3)
Containment high pressure ‘
b. Automatic sequential loading of each diesei generater is accomplished in
five blocks. The loading sequence is automatically changed based on
the initiating trip.
2. Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated from the main control room.

. ll)iescl Generator Auxiliary Systems

Diesel Cooling Water System
A jacket water system and a water-to-air radiator provide for diesel cooling.
2. Diese Starting System
The a.: siarting system for each diesel is capable of multiple start attenipts
without requiring AC ‘power to rechn!e the starting air accumulators.
3. Diesel Fuel Oil Transfer and Storage System
A "day tank" supplies the relatively short-term fuel needs of the diesel
(approximately 3 hours). The day tank must be replenished from storage
tanks to maintain an uninterrupted supply of fuel to the diesel.
4. Diesel Lubrication System
Each diesel generator has its own lubrication system.
5. <ombustion Air Intake and Exhaust System
This system supplies fresh air to the diesel intake, and directs the diesel
exhaust outside of the diesel building.
6. Diesel Room Ventilation System
This system maintains the environmental conditions in the diesel room
within limits for which the diesel generator, controls and switchgear have
been qualified. This system may be needed for long-term operation of the
diesel generator.

. Switchgear Room Ventilation System

This system maintains acceptable environmental conditions in the switchgear
rooms, and may be needed for long-term operation of the switchgear,

38 9/89

-



200KV 16KV AR F

— Y T SUBSTATION

r

praN

230KV BkV

EP.DGIB

EP-CBIE

|

TO BUSES TO BUSES TOBUSES TOBUS
D&E FHaU K AW N
s 502
EP-TRAN.P EP.TRAN.R
! 4160480 4160/480
PRI X
EP-TRAN-S EP.TRAN.T
4160/480 4180/480

L L

L

TO BATTERY
CHARGERS
1A 1IC & 1E

TO INVERTERS
1A 1C & 1E

TO REGULATED AC

BUS TRA

Figure 3.6-1
Elestric Power Distribution System

-
e
e

Three Mile

TO BATTERY
CHARQERS
1B, 1D & IF
TO INVERTERS
v 18aD
TO REGULATED AC
BUS TR3

Island 1 6900/4160/480 VAC

39 9/89



[ BOVAC LT TAEGLE 1 f GBOVAC WCTTBESSE ]

BATTERY 2w | ‘ BATTERY S
BATT A == | S& hV 4 =z BATT.18 ==

126VDC DISTRIBUTION PANEL® 126VDC DISTRIBUTION PANELS
FROM wie FROM
1AESCC 1BESCC

-] INV -] INV INV INV [ INV

1E 1A 1C 18 10

\J
TO CIST.
PANEL ATD
FRAOM REGULATED | ro. oM REGULATED =&
AC BUT TRB Ac 8US TRA
PR PNL: PNL.
120 VAC VITAL 120 VAC VITAL
INTRUMENTATION PANELS INTRUMENTATION PANELS
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Table 3.6-1. Three Mile Island Electric Power System Data Summary
for Selected Components

COKPONENT D cCoMp. LOCATION POWER SOURCE |VOLTAGE|] POWER SOURCE EMERG.
1AESCC mé(‘:"'j SGRAM1P BUS 1P 480 ss&g%m”—ﬁ%%f_m!‘*
1AESSHCC MCC SCREENHS BUS 1R 480 SCREENHS AC/A
TAESVCC MCC 1AESVCC BUS 1P 480 SGRM1P AC/A
1ARADWCC MOC IARADWCC BUS1C 480 UNKNOWN NON 1E
1ATPCC MCC 1ATPCC BUS1C 480 UNKNOWN NON 1E
1BESCC MCC SGAM1S BUS 1S 480 SGRAM1S ACH
1BESSHCC MCC SCREENHS BUS 1T 480 SCREENHS AC/B
1BESVCC MCC 1BESVCC BUS 1S 480 SGMIS ACB
1BRADWCC MCC 1BRADWCC BUS L 480 UNKNOWN NON it
1CESVCC MCC 1CESVCC ATS CESVCC 480 EEQUIPRM AC/IC
AC-PNL-VBA BUS GATPNLRMA INVERTER 1A 120 BATPNL RMA CA
AC-PNL-VBB BUS BATPNLAMB | INVERTER 18 120 BATPNLRMB ACE
AC-PNL-VBC BUS BATPNLAMA | INVERTER iC 120 BATPNL RMA AC/C
AC PNLVBD BUS BATPNLAMB | INVERTER- 1D 120 BATPNLAMB ACID
[ATS 1CESVCC ATS FEQUIFAM BUS 1P/1S 480 SGRAMIPAS ACIC
BATT 1A BATT BATAMA 125 DC/A

[BATT B BATT BATRME 125 DCB
BUS 1A TP BUS UNKNOWN OFF SITE NONTE |
BUS 1B 1P BUS UNIKC DWN OFF SITE NON1E
BUSiC BUS UNKNOWN EP TRAN-C 480 UNKNOWN NON 1E
BUS1C TP BUS UNKNOWN OFF-SITE NON E
BUS-1D BUS BUS1D EP-DGIA 4160 DGRMA AC/A
BUS1E BUS BUSTE EPDGIB 4160 DGRMB ACB
BUS1G BUS UNKNOWN EP TRANG 480 UNKNOWN NON 1F
BUS-1L BUS UNKNOWN EP TRANL : 480 UNKNOWN NON1E
BUS 1P BUS SGRM1P EP-TRAN P 280 SGRM1P AC/A
BUS 1R BUS SCREENHS EP TRAN-H 480 SCREENHS AC/A
BUS 1S BUS SGRM1S EP-TRAN S 480 SGRAM1S ACB
BUS 1T 8US SCREENHS EP TRAN-T 480 SCREENHS AC/B
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Table 3.6-1. Three Mile Island Electric Power Sysiem Data Summary
for Selected Componensts {Continued)

COMPONENT D cComMpP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG
IYPE LOCATYTION LOAD CRP.

DCATS 1M ATS FEQUIPRM DC BUS 1A/1B 125 BATPNLRMAB | DCC
DC PNL 1A BUS BATPNLRAMA BATI PNL 1A 125 BATRMA DC/A
DC PNL-1B BUS BATPNLAMB  |BATT 1B 125 BATRMB DCB
DCPNL1C BUS BATPNLRMA DC PNL-1A 125 BATPNL RMA DC/A
DCPNL-1D BUS BATPNLAMB | DC PNL- 1B 125 BATPNLRMB DoB
DCPNL1E BUS BATPNLRMA DC-PNL-1A 125 BATPNL RMA DC/A
DC PNL-1F BUS BATPNLRMB | DC PNL 1B 125 BATPNLAMB DCB
DCPNL1H BUS BATPNLAMA | DCPNL-1C 125 BATPNLF.MA OC/A
DCPNL-1J BUS BATPNLAME | DCPNL-1D 125 BATPNLAMD DCB
DC PNL 1M BUS FEQUIPRM DCATS 1M 125 EEQUIPRM DCIC
DCPNL 1P BUS 305HLA DCPNLE 125 BATPNLRMA DC/A
DC-PNL-1Q BUS 305HLB DCPNL-1F 325 BATPNLRMB DCB
DC PNL-DCA BUS BATPNLRMA DCPNL-iE 125 BATPNL RMA DC/A
DCPNLDCB BUS BATPNLAMB | OCPNLIF 125 BATPNLRMB DCB
EPCBID cB BUSTD
EPCBIE cB BUSTE ACB
EP-DGIA oG DGRMA 4160 AC/A
EP-DG1B DG DGAMB 4160 AC/B
EP-TRAN-C TRAN UNKNOWN BUS 1A 1P 4150 UNKNOWN NON1E
EP-TRAN G TRAN UNKNOWN BUS 1B TP 4160 UNKNOWN NON-1E |
(EP TRAN L TRAN UN"NOWN BUS1C-1P 4160 UNKNOWN NON 1E
EP-TRAN P TRAN SGRM1P BUS D 2160 BUSTD AC/A
EP TRAN-R TRAN SCREENHS BUS 1D 4160 BUSTD AC/A
EP TRANS TRAM SGRAM1S BUS 1E 4160 BUSTE ACB
EP-TRAN-T TRAN SCREENHS BUS 1E 4160 FUSIE ACB
INVERTER 1A NV BATPNLAMA DCPNL A 125 BATPNLRMA AC/A
INVERTER 1B NV BATPNLAMB | DCPNL 1B 125 BATPNL RMB AC/B
INVERTER 1C NV BATPNLRMA DC PNL 1A 125 BATPNL RMA AC/IC
INVERTER 10 NV BATPNLRMB | DC PNL 18 125 BATPNL RMB AC/D




Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Three Mile Island 1

[ POWER | VOLTAGE | EMEAG |PCWER SOURCE| LOAD LOAD COMP |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION

B L V7 — L 2 AT S A | —
TAESCC 1) AT SERMTE [APW  |EFVER WOV (e
TAESTC |e00 ACTA el "L - " N 7 W I —
TAESCC | 480 RCR | SCRMITP TN | AR VAR [V 17 o TR
RESCT o 1) W BRVaC MOV [PPCRN ]
TRESERCT 480 Y W DR ViR WOV TECREENE
TAERGHCC | 480 RCA  |SCREENHS | AW VA MOV | SCREENHE |
(TAESBHCC | 480 AR SCREENHE  [PW  [NBVE MOV |SCREENHE |
TAEGSHCC | 480 ACA SCREENHS WRVS WOV | SCREENHS |
(TAESSHCC | 480 ACA SCREENHS | AW ViA WOV | SCREENHS |
[TAESVEC | 480 RCA  |J0BAE | ECCS |ORVAR T |WOV [8TAB
TAESVEE [ 480 L7 S LY TCCE (DR Vak MOV Te0iAE
TAEEVCE 480 KCA SOEAD ECCE [DN-VBA MOV [eBTAB |
TRESVEE 1460 RCK 1908R0 [ECCE |[DH.VEA MOV |ORVTR
M RESVCC 480 ACR | J0BAB  |ECCS |MUVIBA | WOV [e61AB
(TAESVEC | 480 ACA TOEAR ECCE  |MUVIEE  [MOV |26 AB |
[TAESVCC | 480 ACA  |J0BKB  |PAWR [BEVIR . [MOV [TAE ]
(TAESVCC | 480 KCR |308AB — |PRWR JBS VIR WOV TORVIR ]
[TAESVCE | 480 KGR [J0BKE | PARR DR VER MOV [EAE
TRESVEE | 780 LS S 177\ S I VL W B TR S o 1% / S—
RLL /57 W 71 S 11 1o S £ 17
[TAESVCE | 460 AC-. S0SAD Q) NRVIBA MOV [
TAESVEC  [480 ACA  T305AE [Y-WVET I 7 "' S
[TAEGVCE | 480 ACR . |J0BAE W NR.VE oA 4 A
[TAESVEC | 480 AC/A | J0BAB NR-VEA [ <17 107" A
TAESVCE | 480 S V17 Y BN < "R 1/ | N 7SIV ™ )"{%, —
TARADWCC | 480 B AFW  [COVI0B MOV [VVBOXE ]
TARADWCC | 480 ACA J0SAB VMUVIA MOV |Re
[TATPCC 460 ACA TATPCE AFW . |CO-VIOA WMoV | VVBOXA |
TBEC.CC 280 ACE SGRMIS AFW  |EFVIE WOV | 26818
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Three Mile Island 1 (Continued)

FVEITAGE | LOAD TOAD TOMP |
SOURCE LOAD GRP| LOCATION COMPONENT (D] TYPE |  LOCATION
TEESCT | 400 Yol ] SEANTS AFW [EFVER WOV |88
14 L 1 RCB | SGAMTE LRV R o1 1 —
B L ) LU N7 o L —
TBESEHCE | 480 KB [SCREENHE — [PW  |DRVIB | MOV |SCREENHS |
TBESSHCE | 480 EF  TSCREENHS AW [NRVI MOV |SCREENRE |
TEESENCT (400 e {SCREENNE (B [RRVIE | WOV |SCREENAS |
TBESSHCE | 4b0 KB [SCREENHE  |PW  [NRVIC WOV | SCREENHE |
TEESVEE (480 KT TS00kE— [ECC8 [DRVaE [NV [20TkE |
TBESVEE 480 KB T300kE [ECCE |DWVAE  [WMOV 8RB
TBESVEE | 480 ACB | J0BAD BCCE | DR-VEB WOV Z8TAR
TBESVCC | 480 AT | J0BAB BRVEB MOV |OWVIE
TEESV T [ 480 KO0 [ S05AE L AAT I A AL —
FTBESVCET | 480 (SOEAB [ECCE |MUVIBE  |MOV | S0BAE |
(TRESVEC | 480 G [S0BAE  |ECCE [WMUVIGD MOV | S0BAB
[TBEBVCC | 480 ACB | J0BAB  |PAWR |BSVIE MOV |e6TAB |
[TBESVEC 480 ACE S0CAE FANK [BS.VIB MOV [OWVIE
TBESVCE 480 ACB  [308AB PANE |DH-VEB [ MOV [201AB |
TBESVEE | 480 ACE | J0AE PANR DR VEB MOV ONVTE ]
TEESVEE 1480 RCE 30548 RS T MUVEk TR IR
TBESVET 1480 v Vi P esi—
TBESVCE | 480 'y SOBAE ™ [NAVIeE WV e
(TBESVCC | 480 ACE | 30BAB W |[NRVIBD MOV | HXVT
(TEESVCE | 480 ACB  |J0BAB . |BW |[NRVE . [NOV | HXVT
BEBVCC | 480 ACE | J0SAB BW | NA-Ve. iy
TERADWEL | 480 Y 7Y ] WS [MUVE oV THE
TEESVEE 400 R [TCESVES L Y R el )
[TCESVEC | 480 AR f AW | MS-VaB WOV | 29518
R TR 1 i | £ T e e o
(TCESVCE [ 480 RCT | TCESVEC  |ECCS [CFSVIE MOV |FC
TCESVEC | 480 ACE | TCESVCE ACE  |DA VI WOV RC
[TEESVEC | 480 ACE TCEBVEC ACE . |OH Ve VoV | Be
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Three Mile Island 1 (Continued)

" VOLTAGE | [ TOAD [OAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOCATION | SYSTEM |COMPONENT ID| TYPE |  LOCATION
(TCESVEE | 480 4 TCESVEC W |EF-ve oV
[TCEEVEE | 480 AT TCEBVEC L TFVE WOV | enb® |
[TCESVCE | 480 B L N I L AL IR < 4 A—
TCESVEE 480 Yoo TCESVEL NE-VTe 7« (s A—
[TCESVEE 480 AR TCEBVEC W NAVIE WOV | SCREENFS |
TEEEVES | 480 AT [ TCESVET W RV OV PEERN
ATS.CESVE | 480 AT | EEQUIPRM 11 TCEBVCw | MeC | TCEsvee |
LA T K % 711 Sy £ 4 o2 1 Ty
(BATTPNCT [ 128 Bok BATAMA BEPNLIA  |BUS | BATPNLAMA |
TETITE T O T ONRRORR T EF e YA YRR ORRROWA
; 3160 NONTE | UNKNOWN 11 EOTRANG | TRAN | UNKNOWN |
"BUSTC W0 ONTE | UNKNOWN —— [EP | JATPCC ELL
B TEYEaTer RO T ORRROWR T EF T EE YN T YRR T ORRRSWR
BUS 1T a160 Y Y RPW  [EFPEA - [WMOF TEeRE
BUS D 1760 ACR TCCE |[DRPIA  |MOP |ORUTR ]
(BUETD 4760 ACA  |BUETD LGRS LA <A
BUSTE 4180 X7 g 3o VR 7 S £ L £ a——
"BUSTD T80 7 BUSTD EPTRANP | TRAN [SGRMTE
BUSTD 1160 ACA | BUSTD 2 (TRAN |SCREENAS |
BUS 10 1180 ACK BUSTD PAHR  [BSPIA  |MOP |BSVYA
L L rry L L v )
"BUS 1D 1160 ATk BUSTD W [RRPIA  |NDPF | SCREENRE ]
[BUS \D/TE |4160 ACAE € |ECCS |MUPIB HETAME
"BUSTO/TE 4160 ACAB |BUSTO/BUSIE |PANR |FCUT L
BUSTE G160 ACB BUSTE RPW  |EFBEE  [MDP |oonE
BUSTE aTe0 ACE BUSTE BCCS [DRPTE  [WOF |DRVIE ]
BUSTE 4160 ACB |BUSTE |ECCS [DRPTE — [MDF |BHVYE
BUSE 4160 ACE BUSTE ECCS  |MUPIC  |MDP |WERNME
BUS 1€ [4180 ACE BUSTE . (TRAN | SGAMIS
Ut I 1160 KCB . |BUSIE EP |EPTRAN.T | TRAN |SCREENHS |
BUS1E 4160 AL BUSTE (BS.P1B . |™MOP |BsviE |
45 9/89



Table 2 6-2. Partial Listing of Electrical Sources and Loads
at Three Mile Island 1 (Continued)

“VOLTAGE | EMERG [POWER SOURCE] LOAD | LOAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT iD| TYPE |  LOCATION
3760 7% ) e PANR | FCUE L9
T80 8 [BUSTE BAPTE |WMDOP | SCHEENRE |
80 NONTE | UNKNOWN TARADWCE [ WEC | TARADWEE |
w0 N UNRNOWN 142 TBRADWEE [ WMOC | IBRADWEE |
v ACA oW JOCPIA ELLT L ——
w0 U W E L — LCEW“"NW"‘"W"“!‘E!TI_
"BUS 1P [ AR SORNTP EF TAESCC UL —
BUE TP T80 RER SGRMTE |EF  |TAESVEC  [WBC |JAESVEE |
[BUSTP/IE 480 SERMTPTE | EP KTSTCESVCC [ATS | EEQUPRN |
BUS TR 1480 ROR | SCREENE  [EP TREBSHCE  [WRC |SCREENNS |
"BUS TR 80 R e DRPIA W‘Jm—
"BUSTR [ 480 rory T [NEBTR  [WOF | SCREERME |
BUS TS [ 480V ACE 5 oW [DCFTE  |WMOP |S0BAB
"BUS TS 0 AT SORAE  |CCW  [NGPTE | MOP | S0BAB |
BUS 18 480 ) SCAMTS TEW (NS |MDP |J0RAE |
BUS 18 a0 ACE | SGAMIS EF | IBEGCC | WGC |GGAMIS |
B80S 18 480 ACE 12 TBESVEC | MCC | TBESVEE |
"BUS 1T 80 e ] SCREENHS | EP TBESSHCC | MCC | SCHEENHS
BUSTT 480 ACE [BW  |ORPIB | MOP |SUREENRS |
BUSTY 1480 ACE (AW [NRPIB | MOP |SCREENNS |
BUS Y 480 ACB | SCAEENHS AW |NRFIC | MDP |SCREENWS |
BCATS M | 128 BCC | EEQUIPAM BCPNLIM | BUS | EEQUIPAM
AT 128 BATENLAMAS [EF  [DCATE M [ATS |CEQUPENM |
CSE T S S o7 £ V3T 4 72 e Lo T 7y ey
BCPNCIA [ 128 BCA BATENCAMA  |EP . |OCPNLE | BUS |BATPNLAMA |
[BCPNLIA | 128 ACA T TP INVERTER-1A |INV | BATENLAMA |
BCPNLTA [ 128 AT 14 TNVERTER-1C | INV | BATPNLANA |
BCPNC1B | 128 BCE BATENLAME WWLITYW!—‘
OCPNLIB | 128 7 BATENLAME  [EP PN TUF‘LHWWE—
BCPNLTE 125 AC'B  |BATPNLRME |EP  [INVERTER. 1B [NV |BATPNLAME |
(BCPNLIE | 125 ACD  |BATPNLAME  |EP  |INVERTEA-1D |INV | BATENLAME |
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Three Mile Island 1 (Continued)

EEWER— T VYRS | EENS TR OWE R SOURCE T TORD | TOAD | COWF]
SCURCE LOAD GRP LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION
PRI o S TN L S T L
PRI TS 7 ECL N 157, w1 41 7Y
(BCPNCTD 128 G AL B L~ 1 I |
'BEPNLTD [ 128 BE® | BATPNLEME  |EP BEPNL- 1Y IU!""ITYWLWI—"J
CPRCTE T 1oy W VN £ 1108 e YT
PR TE T BT TEATPNTANR 1R S TV N
R T e TUATPRTAWE BEPRCTE TS0 ST
ficRaerl ERTERCRIE P —T B PR T T E0E T BRTERCAE ]
L!mu 1760 RCA TaRMA (43 BUETD . |BUS |BUSTD |
L2 T N UL 1 e L 1V gu— Y1 V] p—
EFYIGR T TE0 T TORRREWR——TEF—T8UE e B0E T ORRNOWN
EEYRAN T80 RSR e TORRRGWR BT B8~ TURRNGWR 1
EEYRAN-L [ 460 WON-TE | UNKNOWN | EP T BUS [UNRNOWN |
EETRAN 480 Yo e v L1351 S v g . ) |
EPYRRNR 480 KK |SCREENWE  ~[EF |BUSTR  |BUS |SCREENWE |
LAt ey L e LB IV S U L
YRANY [480 ACE [ SCREENNS lU!!TY_"LIU!"‘W
'TAW!“H-‘\ ) KCR BATPRLRMA  [EP — [ACPNL-VBA |BUS |BATENLAWMA |
(TNVERTER-1 | 120 Yol ] ACPNLVEE |BUS |BATPNLAME |
RvERTeRT T T ERTPRTAW TP TREPRTVEE T80 TBATPRTAVE
K oERTERT T TEE——TEATPNIAME—TEF T RCPRCVES 508 TBRTPRTANE
SrrETE TR T ST SO TRRR
OFFSITE i BUSTEYP — |BUS | UNRNOWN |
(- L S - O TS T B0 T URRRGWN ]
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Three Mile Island |
3.7 COMPONENT COOLING WATER SYSTEMS

3.7.4 %ngm Eunction

e component cooling waier systems support normal operation and cooldown
requirements of the plant and provide adequate cooling to essential systems and
components following a design basis accident. These systems form closed, intermediate
coolant loops between heat sources and river water systems which are required to complete
the heat transfer path to the ultimate heat sink.

372 %mn.n:ﬂnnlm
e following two closed-loop cooling water systems are described in this

section;
- Nuclear Services Closed Cooling Water System (NSCCS)
Decay Heat Close.. Cooling Water System (DHCCS)

Each system consists of pumps and distribution valves and piping that serve
various heat loads. Surge tanks maintain the coolant inventory ard pressure in each

system,

Simplified drawings of the NSCCS are shown in F zurr 3.7-1 and 3.7-2,
DHCCS Loop A is shown in Figures 3.7-3 and 3.7-4 and the similas 28 CCS Loop B is
shown in Figures 3.7-5 and 3.7-6. A summary of the data on s+lectza NSCCS and
DHCCS components is presented in Table 3.7-1.

3.7.3
A.
The NSCCS normally is in operation. This system, along with the intermediate
cooling system, satisfies the cooling requirements of all nuclear-oriented
services other than decay heat and containment emugen% cooling. In the event
of a LOCA, all nonessential heat loads are isolated. The following key heat
load are supported by this system:

Makeup and purification (HPI) pumps 1A, 1B and I1C
AFW pump room coolers

Nuclear services and decay heat pump area coolers
Control building air conditioning

Other components served by this system include reactor coolant pump air, oil
and seal coolers. The nuclear services river water system (NSRWS) completes
the heat transfer path to the ultimate heat sink (see Section 3 §).

B. DHCCS
The DHCCS Loops A and B normally are in standby and are automatically
actuated by an ESAS signal (see Section 3.5). The following key heat loads are

supported by this system,

Heat Load DRHCCS A RHCCS B
Makeup and Purification (HPI) pump 1A 10
Containment Spray pum 1A 1B
Decay heat removal (LPI) pump 1A 1B
Decay heat removal cooler A B
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3.7.6

n

Three Mile Island |

Note that HPI pumps 1A and 1C can be cooled by both NSCCS and DHCCS.
The decay heat river water system (DHRWS) completes the heat transfer path to
the ultimate heat sink (see Section 3.8)

System Success Criteria

. NSCCS

One NSCCS 'rumr operating in conjunction with two effective heat
exchangers. (Ref. 1)

. DHCCS

An individual DHCCS loop is successful with one of two pumps operating
in the loop, and cne of two heat exchangers in the loop is functioning,
(Ref. 2)

Component Information

. NSCCS pumps (3)

1. Rated flow: 2800 ogam@ 136 ft. head (59 psid)
2. Rated capacity: §
3. Type: centrifugal

. NSCCS heat exchangers (4)

1. Type: shell and tube
2. Design capacity: 19.33 x 106 Bru/hr
3. Rated capacity: 33.3%

. NSCCS surge tank

1. Capacity: 1470 gal.

. DHCCS pumps (2)

1. Rated flow: 39000&m@ 75 ft. head (33 psid)
2. Rated capacity: 1
3. Type: centrifugal

DHCCS heat exchangers (2)

|  Type: shell and tube

2. Design capacity: 135 x 106 Buwhr
3. Rated capacity: 100%

. DHCCS surge tanks (2)

i Capacity: 375 gal.

. Control Signals

1. Automatic
a. The DHCCS and associated DHRWS pumps are started by the ESAS
(see Section 3.5)
b. NSCCS nonessential heat loads are automatically isolated by the ESAS.

2. Remote manual

a. NSCCS and DHCCS pumps and valves can be operated from the main
control room.
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B. Motive Power
1. The NSCCS and DHCCS pumps and valves are Class 1E AC loads that can
be supplied from the standby diesel generators as described in Section 3.6.

C. Other
1. Lubrication and seal cooling is provided locally for each pump.

3.7.7  Section 37 References

TMI-1 Final Safety Analysis Report, Section 9.6.2.3.
T™I-1 F 9.6.2.5.

P 2
2. inal Safety Analysis Report, Section 9.6.2.
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Figure 3.7-2 Three Mile Isiand 1 Nuclear Service Closed Cooling
Water System Showing Component Locations
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Table 3.7-1. Three Mile Isiand Component Cooling Water Systems Data
Summary for Selected Components

COMPONENT 1D COoOMP. LOCATION POWER SOURCE [VOLTAGE | POWER SOURCE EMERG.
TYPE LOCATIOV _ ILOAD GRP.

DC HXA [ HXIT

DC HXB g HXVT

DCPiA MDP 305A8 BUS 1P 280V SGRAM1P AC/A
DCPiB MDP 305AB BUS 1S 480V SGRAMTS ACB
DC T1A TANK 329FHB

DCT18 TANK 329FHB

DC-V19A NV 329FHB

DC vioB NV 329FHB

DC V20A XV 320FHB

DC-v208 XV 329FHB

DCV21A XV 329F HB

DC V218 XV 320FHB

DC-V2A NV DHVTA

DC-V2B NV DHVTB

"DC V65A NV DHVTA

DC- V658 NV DHVTB

NS HX1A X HXVT

NS HX1B HX VT

NS HXIC HX HXVT

NS HX1D X HXVT

NS PIA MDP 305A8 BUS 1P 180 SGRM1P AC/A
NS PIB MDP 305A8 BUS 1S 480 SGRAM1S ACB
NS PIC MDP 305A8 BUS1S 480 SGRAMIS ACH
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1.8 RIVER WATER SYSTEM

3.8 ﬁmm..ﬁummn
¢ river water (RW) system supports normal operation and cooldown

requirements of the plant and provides adequate cooling to essential systems and
components following a design basis accident. This system completes the heat transfer
path from key components to the ultimate heat sink.

382 W
e river water system is comprised of several subsystems that share the intake
structure and rumphouu on the Susquehanna River, Each subsystem includes river water

pumps, supply headers, effluent headers, and associated distribution ccatrol and isolation
valves, The subsysiems of interest are:

Emergency river water system (ERWS)
Nuclear services cooling river water ‘zmm (NSRWS)
Decay heat river water system (DHRWS)

Simplified drawings of the RW subsyster.s are snown in Figure 3.8-1 and
3.8-6. A summary of data on selected river water system components is presented in Tabie
381,

3.8.3 Wnn
A.

The two ERWS pumps normally are in standby and isolation valves in the flow
paths to the containment fan cooler units (FCUs) and the auxiliary feedwater
system are normally closed. The ERWS pumps are started and FCU isolation
valves are opened automatically by signals from the Engineered Safeguards
Actuation System (ESAS, see Section 3.5). Remote manual actions are
required to start and align this system as a backup water source for the auxiliary
feedwater system (see Section 3.2).

B. NSRWS
One or more NSRWS pumps normally are in operation. These pumps are sized
to cool the NSCCS heat exchangers and also the intermediate service coolers.
In an emergency, flow to the intermediate coolers can be isolated. The NSRWS
can be supplemented by manually aligning secondary service river water pu.nps
to supply NSRWS heat loads.

C. VHRWS
The DHRWS lfum§:s normally are in standby. This system is required for
cooling the DHCCS heat exhangers during normal cooldown or following an
accident. The "A" DHRWS pump supports operation of DHCCS Loop A,
Similarly, the "B" DHRWS pump supports DHCCS Loop B.

D. River water effluent retum
The ERWS, NSRWS and DHRWS all discharge to a common return header
which directs water to a river outfall via valve Vo9. An alternate discharge path
to the screen wash spray header is available for the NSRWS via valve NR-V 19,
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3.8.4  System Success Criteria

A. ERWS
One of two pamps mdng at its rated flow supplying the containment fan
cooler units or the system (Ref. 1),

B. NSRWS
One pump operating at rated flow and supplying at least two of the four
NSCES heat exchangers (Ref. 2).

C. DHRWS
One of two pumps operating at raied flow and supplying one of two
coolers. (Ref. 3)

3.8.5  Component Information

A. ERWS pumps (2) .
1. Rated flow: uooo&m @ 242 ft head (105 psid)
2. Rated capacity: 1

B. NSRWS pumps (3)
1. Rated flow: 6000 gpm @ 77 ft head (33 psid)
2. Rated capacity: 5

C. DHRWS pumps (2)
|. Rate flow: 7900&2@ 68 ft head (29 psid)
2. Rated capacity: |

2.8.6  Support Systems and lnterfaces

A. Control Signals
1. Avtomatic
a. The ERWS pumps are started and isolation valves serving the
containment fan coolers are opened by the ESAS (see Sect'on 3.5).
b. All NSRWS pumps receive a start signal from the ESA |, and valves
| NR-V4A and NR-V4B in a recirculation flow line are shut.
¢. The DHRWS and associated DHCCS pumps are started by the ESAS.
| 2. Remote Manual
a. Motor-operated valves and pumps can be operated from the main control
room.

B. Motive Power
1. The RW pumps and motor-operated valves are Class 1E AC loads that can
be supplied from the standby diesel generators as described in Section 3.6,

| C. Other

. Each NSRWS pump has a booster pump which provides filtered water for
bearing cooling and/or lubrication.
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Table 3.8-1. Three Mile Island River Water Systems Data Summary
for Selected Components

COMPONENT 1D COMP. LGCATION POWER SOURCE |[VOLTAG. | POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.|
DR P1A MOP SCREENHS BUS 1R 480 SCREENHS AC/A
DR PIB MDP SCREENHS BUS 1T 480 SCREENHS AC/B
DR-VIA MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
DR-VIB MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B
EF-V4 MOV 29518 1CESVCC 480 1CESVCC AC/C
EF V5 MOV 29518 1CESVCC 480 1CESVCC AC/IC
NR P1A MDP SCREENHS BUS 1R 480 SCREENHS AC/A
NR P18 MDP SCRAEENHS BUS 17 480 SCREENHS AC/B
NA-PIC MDP SCREENHS BUS 1T 480 SCREENHS AC/B
NR V16A MOV HXVT TAESVCC 280 305A8 AC/A
NR-V16B MOV HXVT TAESVCC 480 305AB AC/A
NR-V16C MOV HXVT 1BESVCC 280 305A8 AC/B
NA-V16D MOV HXVT 1BESVCC 480 305A8 AC/B
NR-V18 MOV HXVT 1CESVCC 480 | 1ICESVCC AC/IC
NR V19 MOV HXVT 1CESVCC 480 1CESVCC ACIC
NR-V1A MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
NAV.B MOV SCREENHS 1CESVCC 480 1CESVCC AC/C
NR-V2 MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
NR V3 MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
NAV5 MOV HXVT 1AESVCC 480 305A8 AC/A
NA V6 MOV HXVT 1BESVCC 480 305A8 AC/B
NRV7 MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B
NR-VBA MOV HXVT 1AESYCC 480 305AB AC/A
NA. VBB MOV HXVT TAESVCC 480 305A8 AC/A
NR-VBC MOV HXVT 1BESVCC 480 305AB AC/B
RA-P1A MDP SCREENHS BUS ‘D 4160 BUS1D AC/A
RAPIB MDP SCREENHS BUSE 4160 BUSTE AC/B
RR-V1A MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
RAVIB MOV SCREENHS IBESSHCC 480 SCREENHS AC/B
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Table 3.8-1. Three Mile Island River Water Systems Data Summary
for Selected Components (Continued)

COMPONENT 1D | comp. LOCATION | POWER SOURCE |VOLTAGE! POWER SOURCE | EMERG.

TYPE LOCATION _ {LO?D GRP.|
RA V3A MOV PPCHN 1AESCC 480 SGRM1P AC/A
RA VD MOV PPCHN 1BESCC 480 SGRM1S AC/8
AR MOV PPCHN 1CESVCC 480 1CESVCC AC/IC
R MOV PPCHN 1AESCC 480 SGRM1P AC/A
AR-vaB MOV PPCHN 1BESCC 480 SGRM1S ACB
RA-VAC MOV PPCHN 1AESCC 280 SGRAM1P AC/A
NR-ViC MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B




Three Mile Island 1
4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY .

The Three Mile Island 1 site is located on an island in the Susquehanna River
about 10 miles southeast of Harrisburg, PA. The site contains one operating unit (TMI-1)
and one unit that is out of service following an accident in 1979 (TMI-2). This section
presents a summary of facilities associated with the TMI-1 plant. A site arrangement
drawing is shown in Figure 4-1. As shown in this drawing, access to the protected area is
via a processing center on the northeast corner of the site. Vehicle access points are not
shown.

The reactor containment building contains the reactor vessel, RCS loop piping
and components, the pressurizer and steam generators, Piping and valves associated with
the ECCE? containment cooling systems, and AFW system are located inside containment.
Access to the containment is via a personnel airlock at the 305 ft. elevation of the
intermediate building, or an equipment hatch at grade level (about 305 ft). _

The intermediate building (IB) surrounds the north and east sides of the
containment. The IB contains the AFW pump room, main steam lines and isolation valves,
and the secondary steam relief system. _

The fuel handling building (FHB) is located to the south of the containment.
New fuel storage racks and the spent fuel pool are located in this building. Also found in
this building are surge tanks for component cooling water systems (329 ft. elevation), and
motor control center ICESVCC (281 ft. elevation).

The auxiliary building (AB) is on the southwest side of the containment. This
building contains the ECCS pumps and heat exchangers, containment spray pumps,
component cooling ater system pumps and several motor control centers. Radioactive
waste systems and ventilation systems also are located in this building.

The heat exchanger vault (HXVT) is adjacent to the west side of the AB, with
its roof approximately at grade level. Access to the HXVT is via a pipe tunnel from the
AB. The HXVT contains the component cooling water system heat exhangers.

The control building is located adjacent to the FHB and the IB. At grade level is
a nuclear service area that may be used for maintenance. At the 322 ft elevation, key
elements of DC and 480 VAC power distribution systems are located. The 4160 VAC
switchgear rooms are located on the 338 ft. elevation, along with a relay room and RPS
and ESF relay cabinets. The control ioom is located one level up, on the 355 ft. elevation.
The control building ventilation system is located on the top level (38C ft. elevation).

The diesel generator build&izf (DGB) is adjacent to the north side of the IB.
Access to this building is from the yard. Each diesel generator is located in a scgaéate
room. The long-term diesel fuel supply is in an underground tank to the north of the DGB.

The main turbine building is on the east side of the intermediate and control
buildings. The main turbine generator, main feed and condensate systems and other
balance-of-plant systems are located in this building. Motor control center IATPCC is
located on the 322 ft. elevation of this building.

A service building is located on the north side of the main turbine and
intermediate buildings. There are no systems of interest in this building.

A river water screen and pump house is located on the Susquehanna River, to
the west of the main plant buildings. This screenhouse contains river water system pumps,
valves and associated 480 VAC busses and MCCs.

There are two condensate storage tanks (C5Ts) located in the yard area. CST A
and its valve box (VVBOXA) are located on the northeast side of the site, while CST B and
VVBOXB are on the northwest side. The borated water storage tank (BWST), which
supplies the ECCS and containment spray system is located directly west of the
containment.
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Cooling towers (not shown in Figure 4-1) are located outside the protected area,
to the northeast of the main plant buildings.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-2 through 4-11 are simplified building layout drawings for the Three
Mile Island 1 containment, auxiliary building and intake structure. Many of the outlying
huildings are not shown on these drawings. Major rooms, stairways, elevators, and
doorways are shown in the simplified layout drawings, however, many interior walis 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 printed in lowercase type.

A listing of components by location is presented in Table 4-2. Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table is only a partial listing of the components and equipment that ar¢ located in a particular
room or area of the plant.

4.3 SECTION 4 REFERENCES
|. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear

Power Plants.", ORNL-NSIC-55, Volume 1, Oak Ridge Nationai Laboratory,
Nuclear Safety Information Center, December 1973.
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10.

11.
12.
13.

14

19.

16.

17.

Table 4-1.

Codes
1AESVCC

IARADWCC

IATPCC

IBESVCC

IBRADWCC

ICESVCC

295IB
305AB

30SHLA

30SHLB

322IB
329FHB
BATPNLRMA

BATPNLRMB

BATRMA

BATRMB

BSVTA

Definition of Three Mile Island 1 Building and

Location Codes

Descriptions

480V Motor Control Center 1AESVCC, located on the 305
elevation of the Auxiliary Building (in 305AB)

480V Radwaste Motor Control Center ! A, located on the 305
elevation of the Auxiliary Building (in 305AB)

480V Motor Control Center 1ATP, located on the Mezzanine
Floor of the Turbine Building

480V Motor Control Center 1BESVCC, located on the 305'
elevation of the Auxiliary Building (in 305AB)

480V Radwaste Motor Control Center 1B, located on the 305
elevation of the Auxiliary Building (in 305AB)

480V Motor Control Center 1CESVCC, located on the 281"
elevation of the Auxiliary Building

295’ elevation of the Intermediate Building

305’ elevation of the Auxiliary BuildinﬁDHouscs 480V MCCS
1AESVCC, IARADWCC, 1BESVCC, AND 1BRADWCC

Area of the east end of the Diesel Generator Room A - 305§
elevation of the Diesel Generator Building

Area of the east end of the Diesel Generator Room B - 305
elevation of the Diesel Generator Building

322’ elevation of the Intermediate Building
329" elevation of the Fuel Hendling Building

Battery Panel Room A, located on the 322' elevation of the
Control Tower

Battery Panel Room B, located on the 322' elevation of the
Control Tower

Battery Room A, located on the 322' elevation of the Control
Room Tower - southeast corner

Battery Room B, located on the 322' elevation of the Control
Room Tower

Buiiding Spray Pump Vault A, located on the 261" elevation of the
Auxiliary Building
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18.

19,

28.

29.

30.

3l

32.

33.

Table 4-1,

Codes
BSVTB

BUSID

BUSIE

BWST

CR

CSTA

CSTB

DGARMA

DGARMB

DGRMA

DGRMB

DHVTA

DHVTB

EEQUIPRM

HPIRMA

HPIRMB

Definition of Three Mile Island 1 Building and

Location Codes (Continued)

Rescriptions

Building Sg)ray Pump Vault B, located on the 261" elevation of the
Auxiliary Building

4160V 1D Switchgear, lozated on the 338' elevation of the
Control Tower

4160V 1E Switchgear, located on the 338’ elevation of the Control
Tower

Borated Water Storage Tank, located on the west side of the
Reactor - outside in Yard Area

Control Room, located on the elevation 355" elevation of the
Control Tower

Condensate Storage Tank A, located outside in Yard, east of the
Service Building

Condensate Storage Tank B, located outside in Yard, west of the
Diesel Generator Building

Diesel Generator Auxiliary Room A, located un the 305 elevation
of the Diesel Generator Building - west end

Diesel Generator Auxiliary Room B, located on the 305 elevation
of the Diesel Generator Building - west end

Diesel Generator Room A, located on the 305’ elevation of the
Diesel Generator Building

Diesel Generator Room B, located or, the 305' ¢levation of the
Diesel Generator Building

Decay Heat Vault A, located on the 261" elevation of the Auxiliary
Building

Decay Heat Vault B, located on the 261" elevation of the Auxiliary
Building

Electrical Equipment Room located on the 322 elevation of the
Control Tower

High Pressure Injection Pump Room A, located on the 281
elevation of the Auxiliary Building

High Pressure Injection Pump Room ROOM 2, iocated on the
281" elevation of the Auxiliary Building
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34,

35.

36.

44,

45,
46.

47.

Table 4-1,

Codes
HPIRMC

PATIO

PPCHN

PPCHS

PPTUN

RC
RELAYRM
SCREENHS
SGRMIP

SGRM1S

TLSF
VVBOXA

VVBOXB

Definition of Three Mile Island 1 Building and
Location Codes (Continued)

DRescriptions

High Pressure Injection Pump Room C, located on the 281
elevation of the Auxiliary Building

Heat Exchanger Vault, located on the 271" elevation of the
Auxiliary Building

Patic Area, located Just outside and west of the Relay Room -
338' elevation of the Control Tower

North Pipe Chase, located on the 295' elevation of the
Intermediate Building

South Pipe Chase, located on the 295' elevation of the
Intermediate Building

dep: Tunnel, located on the 287" elevation of the Reactor - west
si

Reactor Containment

Relay Room, located on the 338’ elevation of the Control Tower
Screen House, Intake Structure, Screen and Pump House,
conégigin C480\/ BUS IR, and 1T, and MCC 1AESSHCC, and
18 H

480V Switchgear Room 1P, located on the 322" elevation of the
Control Tower - includes MCC 1AESCC

480V Switchgear Room 18, located on the 322" elevation of the
Control Tower - includes MCC 1BESCC

Spent Fuel Operating Floor

Valve Box A, located adjacent to CST A, east of the Service
Building

Valve Box B, located adjacent to CST B, west of the Diesel
Generator Building
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Table 4-2. Partial Listing of Components by Location
at Three Mile Island 1

[ COCATION SYSTEM | COMPONENT D | "E}rgg:"
[TAESVCC TAESVCC e
(TARADWCC TARADWGE | MeC
[TATPCC TATPCC we |
TBESVCC TBESVCL e
TBRADWCC TBRADWGE e

‘FFEEERERE
]
g

(TCESVET TCESVEC e
(281AB WMoV
(281AB MU-V168 oV
(28 1AD MUVTeA MoV
[Z8TAB DH-VISE XV
(TBTAB . |ECCS  |DH-V4B oV
(ZB1AB ECCS VoA v
[Z8TAB D VaA MoV
[2B1AB  |ECCS  |MUViaB MoV
[ZETAB ECCS DH-VaB WOV
[28TAB ECCS DH-VES MoV
[2BTAB ECCS | DH-VIGA U
[ZHTAD ECCS | DH-VER Vv
[261AB PARA | BSV1E oV
281AD PAHA | DH-VSB MOV
(Z8TAB | PARR | DH-VBA MoV
[Z8TAB  |PAHR | 3S.VIA VoV
(28 1AB RCS. " MOV
[CB1AB BH-VaA oV
20518 AFW EF-VIB MOV
EHE AFW EFVIA (Yol
(29578 AFW EF-P2A WoF
(29518 AFW EF P8 VOP
2058 AFW EFVeB MOV
FELY AFW EF P ToF

-
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Table 4-2, Partial Listing of Components by Location
at Three Mile Island 1 (Continued)

C WWW
ELLE AFW MS-VeB el
(20818 AFW MS-V108 MOV
[29518 AFW VA TSV
(29518 AFW MS-VZA MoV
[Z958 A WS VIOA MOV |
(2058 AW LA oV
(20518 W EFVa MoV
[305AB TCW BCPIA NMOP
(S05AB TCW BC-P1B MOF
[305AB  |CCW  [N&PIA VOP
[305AE TCW  |NS-P1B VOP |
[305AB W NS-PIC VOP
{30548 ECCS MU-V16C MoV
(308A8 MU-VTED VoV
JOSHLA EP DCPNL-1P B80S
[305HLE BDC-PNL1Q
[325FHE CCW DC-TiA TANR |
[328FHE BCTIE TANK
EEEE TCW BC-V19A 1
[326FHE TCW DC-V20A XV
(I2FHE W BC-V2IA XV
EEIEE JoeBYE]:} NV
(320FHE DC-v208 XV
(G20FHE DC-V218 XV
(BATPNLAMA EF DC-PNL-TA BUS
(BATENLAMA EP 5 BOS
(BATENLAMA EP DC-PNLC-TH BUS
(BATPNLAMA EP OC-PNL-1E
(BATPNLAMA  |EP | DC-PNL-DCA
BATPNLAMA NVERTER-TA TNV
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Table 4-2. Partial Listing of Components by Location
at Three Mile Island 1 (Continued)

24

JCATION SYSTEM [ COMPONENT ID |

EOMP

TYPE

BATPNCEVA

BATPNLAMA

BATPNLRMA

- - -
ATPNLRME

Ve =
BATPNLRMB

5.‘.’,‘,.\‘_~:\_1§;

BATPNLRMB

BATPNLRMB
BATPNLRME ) N,E-i‘tl;] v?} 1

BATPNLRMB AC-PNL-VEB

BATPNLRME NVERTER- 1D L

BATPNLRME

b

C-PNL-VED BUS
‘ | |
BATAMA » TBATT- 1A ATY

—

|
BATRMB BATT.1B Bm

MOP 1
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w
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Table 4-2. Partial Listing of Components by Location
at Three Mile Island 1 (Continued)

[ LOCATION | SYSTEM | COMPONENTID | COMP |
TYPE
DGAMA EP EFDGIA <<
[DGRME E EP OGS oG
BHVTIA W BE-Veh Y
(OHVTA TCW BC-VSBA Y
[ORVTA ECCS | DH-RXIA X
[ORVIA J {efel) DHPIA VOF
ORVIR  |ECCS  |OH-VeA oV
"BHVTA BRPIA TOF
[BRVTA ERVEY) XV
OHVTA PAHN | BS-V3A oV
OHVIA DR VBA MOV
BHVTE oW bC-veb 1%
DRV oW BC-VESE NV
OHVTE ECCS DHHXTE X
BHVTE ECCS  |DHPIB
BVTS i R oy
(OHVTE ECCS DHPIB . WOF
BrVTE. ECCS  |DH-VI5E
"BHVTE PARR | BS5.VaE WMoV
OFVTE SARR | DH-VEB oV
[EEQUIPAM EF DCATS 114 ATS
[EEQUIPAM EF DC-PNLTM BUS
[EEQUPAM  [EF [ATS.TCESVEC [ATS
HPIRMA ECCS . |MUPIA WDF
CEENE ECCS . |MUPIB WOP
HPTRRIC ECCS . TMUPIC oP
[HXVT CCW DC-HXA X
[FRVT|CewW —  [NSHXA X
CHXVT CCW DC-HXB X
[Fx7T NS-HX1B X
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Table 4-2. Partial Listing of Components by Location
@l Three Mile Isiand 1 (Continued)
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Table 4. 1. Partial Listing of Components by Location
at Three Mile Island 1 (Continued)

[~ TOEATON | SVETE | COMPONERT 1 1 COW |
L AR T YRR~
L BB
L ¢ 3 DRV WV
Lo wT e
Lion Lo 2 1% 1Y
L3 1 A 7 v
L E e [ MUVIA oV
¢ v A W
L WUVTE Ve
L v

STREERE 14 ST

Elok 400 BUSTR T8
WI—TF—“WLTW"
SEREENIE TRESSHET We
SEREERAE 12 Ll
SCHEENHS W THPTK Vol
Eioka 40T B ) o
Bl ; v
Bl 100 a— BRVTE v
ol — 0 war— 1
SEHEERAE T o 1
"SCREENAE W VT L1y
okl U R v
STREENAT W TR WMOF
EREERE T | NEETE Vi
SEREERE ™ REPE Tor
(SCREENNS . ™ [NRVIR v
SEREERNE AW VAV Y
ol AUC — W72 WV

O
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Table 4.2, Partial Listing of Comgcnomo by Location
al Three Mile Island 1 (Continued)

‘mew
[SCREENNE L LA WV
"STREERHE L vy WV
SCAEENRS ™ |NRVIC v
Elu 144 FURTP

Rl T TEYRRe | TAN |
L e & 1 e 7 1R S
BARNTE 114 BUETE " TROT
SERNTD 144 TBESCT

[YCSF FORCBIDE [ BLOE
URRROWR —— [EP [ euUsTT

(URRNOWN — [EP [P TRANT [ TRAN ] |
(ORRROWN L LAl 1
ONRROWR— [EF [EP TN T YRR
UNKNOWR (42 a1y BUE
URRRNOWN TP TRANT THAN
"UNRNOWN (1 ) L .
(TNRNOWR SUTTEYP |1V
UNRNOWN 11 BUETE TP BOT
VVBEXK W . W
VVBOXE AW [={=3A1] —
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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 najor flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
small fluid lines that ar¢ not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
nunf' 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. ‘
Gne 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.

go;nponent symbols used in the fluid system drawings are defined in Figure
Most valve and pump symbels are designed to allow the reader to
distinguish among similar components based on their support system

uirements (i.e., electric power for a motor or solenoid, steam to drive a

turbine, pneumatic or hydraulic source fo: 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;;eciﬁc 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.¢., 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.¢., bold white line) in
the location version of the fluid system drawings.

94 9/89



Three Mile lsland 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 dnwn‘e?' 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
- Inthe AC power drawings, the interface with the switchyard and/or offsite
frid is shown at the top of ‘he drawing.
- In the DC power drawings, the batteries and the interface with the AC
wer system are shown at the wi 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 acrual 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
discretc components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

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

Labels printed in bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are printed in lowercase type.

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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drawings, are approximately to scale, 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 iocation codes
defined in Section 4 and used in the component data listings and system drawings in
Section 3. Some additional labels are included for information and are printed in lowercase

type.
Al APPENDIX A REFERENCES

1. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Oak Ridge National
l.abomo?, Nuclear Safety Information Center, December 1973 (Vol.l),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluid System Drawings
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Figure A-1. Key To Symbols In Fluid System Drawings

(Continued)
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Figure A-2. Key To Symbols In Electrical System Drawings
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Figure A-3. Key To Symbols In Facility Layout Drawings

9/89



Three Mile Island |

APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

Code Definition

RC iuctoruwCoolam S ystel)nF“d .

AFW 13} (Emergency water System

ECCS Emergency Core Cooling System (including HPI and LPI)

PAHR Containment Cooling Systems (including spray and fan
cooler systems)

EP Electric Power System

CCwW C% e gem Cooling Water Systems (including NSCCS and
D )

kW River Water System (including ERWS, NSRWS. and
DHRWS)

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component IDs, the system preface corresponds to what the plant
calls the compone.it (2.g. HPI, RHR). An example is HP1-730, denoting valve number
730 in the k'~h pressure injection system, which is part of the ECCS. The component
number is & 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.

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

POWER SOURCE - The component ID of the poww. 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 1o 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
(1.e. a "swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-1. COMPONENT TYPE CODES

COMPONENT
VALVES:

Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve

Check valve

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 (centrifugai of PD)

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel
Steam generutor (U-tube or once-thiough)
Heat exchanger (water-to- water HX,
or water-to-air HX)
Cooling tower
Tank
Sump
Rupture disk
Onfice
Filter or strainer
Spray nozzle
eaters (1.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

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

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diescl generator
Gas turbine generator
Battery
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COMP TXPE

MOV
NVor AQV
HV
SOV
XV
cv
NCV
HCV
%
SRV
PORY

MDP
TDP
DDP

RV
SG
HX

=

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B:1. COMPONENT TYPE CODES (Continued)

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switchgear
Motor control center

Distribution panel or cabinet

Transimer
Battery charger (rectifier)
Inverter

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

Motor generator

Clivuit breaker

Switch

Automatic transfer switch
Manual transfer switch

103

COMP TXPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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