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CAUTION

The information in this repon 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 published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
informanon 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. Techmcal 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 Systems Technology
Mail stop 7E4

Washington, D.C. 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division

Science ApplicationsIntemationalCorporation
10210 Campus Point Drive

San Diego,CA 92131
(619)458-2673

Correction and other reconnended 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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TIIREE 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 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 re, orts that descri% features of this plant or site is presented in
Section 5. Symbols usec 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 Three Mile Island I nuclear power plant is listed
below:

Docket number 50-289-

Operator - GPU Nuclear Corp.-

Location Pennsylvania,10 southeast of-

Harrisburg
Commercial operation date 9 0/74-

Reactor type FWR-

NSSS vendor Babcock & Wilcox-

Number ofloops 2-

Power (MWt/MWe) 2535n92-

Architect engineer Gilbert Associates,Inc.-

Containment type Reinforced concrete cylinder with steel liner, --

post tensioned in three directions

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The 'Ihree Mile Island 1 plant has a Babcock & Wilcox PWR two-loop nuclear
steam supply system (NSSS). Other Babcock & Wilcon operating plants in the United,

l States are:

Arkansas Nuclear One, Unit 1-

Crystal River 3-,

-

| Davis Besse 1-

Oconee 1,2, and 3-

Rancho Seco --

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

!

|
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3. SYSTEM INFORMATION'

terms of general function, operation,ptions of selected sy, stems at Three Mile Island 1 insystem success enteria, major components, andThis section contains descri

support system requirements. A summary of major systems at Three Mile Island 1 is
presented in Table 31, 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 repon. 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.

Several cooling water systems are identified in Table 31. The functional
relationshi)s that exist among cooling water systems required for safe shutdown are shown
in Figure 51, Details on the individual cooling water systems are provided in the report
sections identified in Table 31,

,

!
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Table 3-1. Summary of TMI-I Systems Covered in this Report

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

Reactor lleat Removal Systems
- Reactor Coolant System (RCS) Same 3.1 4

- Auxiliary Feedwater(AP.V) and Emergency Feedwater System 3.2 10.6
Secondary Steam Relief (SSR)
Systems

- Emergency Core Cooling Systems Same 3.3 6.1
(ECCS) Subsyster.m
- Iligh-Pressure Injection IIigh Pressure Injection (Makeup 9.1

& Recirculation and Purification System)
Core Flooding System

- Low-pressure injection Low PressureInjection(Decay 9.5
& Recirculation IIcat Removal Systan)

Recirculation (Decay IIcat Removal
System)

- Decay IIcat Removal (DIIR) Decay IIcat Removal (DIIR) 3.3 6.I,9.5
System (ResidualIIeat Removal System
(RIIR) System)

- Main Steam and Power Conversion Steam Supply F* stems, Condensate X 9.6.2.1, 10
Systems ' System. Main Feedwater System,

Condensate Circulating and River
Water System

- Other IIcat Removal Systems Noneidentified X

Reactor Coolant Inventory Control Systems
e - Chemical and Volume Control System Make-up and Purification System 3.3 6.1, 9.1
$! (CVCS)(Charging System)

| - ECCS See ECCS, above - -

?
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Table 3-1. Summary of TMI-l Systems Covered in this Report (Continued)
e

Generic Plant-Specific ' Report FSAR Section
System Neme . System Name St.ction Reference

kmtainment Systems
f; Containment Same X 5

Containment licat Removal Systems Reactor Building Spray System 3.4 6.2--

- Containment Spray System

- Containment Fan CoolerSystem . Reactor Building Emergency 34 5.6,6.3
Cooling System

* - Containment Normal Ventilation Systems . Reactor Building Ventilation System X 5.6

- Combustible Gas Contml Systems Ifydrogen Recombiner System, X 5.6.3.2,6.5
Reactor Building Purge Systemsu

Reactor and . Reactivity ' Control Systems.
- Reactor Core

~

.Same X,, 3

r -. Control Rod System ' Contml Rod Drives - X. 3.2.4.3. 7.2.2
) .

3
-. Boration Systeme ' See CVCS, above - - -

- Instrumentation & Control (I&C) Systems"
- . Reactor Protection System (RPS) Same 3.5 7.1.2

1

-- ' Engineered Safety Feature Actuation Engineered Safeguards Actuation 3.5 7.1.3 -
System (ESFAS) System

- - Remote Shutdown F stem Remote Shutdown Panel X 7 4.6

.. s'C

e
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Table 3 8 Summary of TMI-I Systems Covered in this Report (Continued)
,

Generic Plant-Specific Report FSAR Section .

System Name System Name Section Beference

Instrumentation & Control (I&C) Systems (continued) !

- Other I&C Sys:*ns Various systems X 7.3,7.4

Support Systems
- Class 1E Electric Power System Same 3.6 8.2

< . j- Non-Class 1E Electric Power System Same 3.6 8.2
i

- DieselGencrator Auxiliary Systems Same. 3.6 8.2.3.1, 9.8.7 - I

- Component Cooling Water (CCW) yloc6r Services Closed Cooling 3.7 9.6.2.3
System Water System,

-Decay IIcat Closed Cycle Cooling 9.6.2.5 '

* . Water System

- ' Service Water System (SWS) River Water System 3.8 9.6

- Oto CoolingWaterSystems Intennediate Cooling System, X 9.3,9.4,9.6

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 9.9

- Room Ileating, Ventilating, and Air- Ventilation Systems X 9.8
Conditioning (IIVAC) Systems

!e ' - Instrument and Service AirSystems Instrument and Control Air System X 9.10.1
.g

- Refueling and Spent Fuel Systems Fuelllandling System X 9.7

!

!
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Table 3-1. Summary of TMI-I Systems Covered in this Report (Continued)

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

- Radioactive Waste Systems Radioactive Waste Disposal System X 11.2
,

- Radiation Protection Systems Radiation Shielding, Radiation X 11.3. I1.4
Monitoring System

o

e
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, Figure 3-1. Cooling Water Systems Functional D!agram for Three Mile Island 1 .
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 Snlim 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 prirnary coolant.

3.1.2 System Definlihm
The RCS includes: (a) the reactor vessel, (b) main coolant loops, (c) main

coolant pumps, (d) the primary side of the steam generators, (e) pressunzer, and (f)
connected piping out to a suitable isolation v1.lve boundary. Three. Mile Island I has
" lowered loop" RCS design that is shown in the elevation drawing in Figure 3.1-1.
Simplified diagrams of the RCS and important system interfaces are shown in Figures
3.1-2 and 3.13. A summary of data on selected RCS components is presented in Table
3.1 1.

3.1.3 System Ooeration

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 transient, 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 altemate 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 is one power-operated relief valve
(electromatie 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 5 alves has resulted in valve failure (i.e., relief valve stuck open).

Following a small 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 from the small LOCA.:

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

I 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 Secion 3.4).

| 3.1.4 System Success Criterin

The 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 tre successful.-

If a transient is initiated, then either:-

8 939
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RCS integrity is maintained and transient mitigadng systems are successful,-

or
RCS integrity is not meintair.ed, leading to a LOCA like condition (i.e.

'

-

stuck open safety or relief salve, reactor cool.at pump seal failure), and
LOCA mitigating systems are successful.

3.1.5 Comnonent Information

A. RCS
1. Volume: 11,500 ft3, including pressurizer
2. ' Normal operating pressure: 2200 psia

B. Pressurizer
'

l. Volume: 1495 ft3

C. Safety Valves (2)
1. Set pressure: 2500 psig
2. Relief capacity: 280,000 lb/hr each

D. Power-Operated Relief Valve ("Electromatic" valve)
1. Set pressure: 2300 psig

i 2. Relief capacity: 106,450 lb/hr each

E. Steam Generators
1. Type: once-through

3.1.6 Sunnort Systems and Interfaces

A. 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 lE pressurizer
heater control center, Manual actions are necessary to connect selected
heaters to Class IE 480 VAC buses IP and/or IS.

B. Main Coolant Pump Seal Injection Water System
The makeup and purification system supplies seal water to cool the main coolant j

aump shaft seals and to maintain a controlled inleakage of seal water into the
'

3CS. 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 l plant. (Ref.1)

f 3.1.7 Section 3.1 References
! .

. <

j .1, NUREG 056E " 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

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

DH-V1 MOV RC 1CESVCC 480 1CESVCC AC/C :

DH-V2 MOV RC 1CESVCC 480 1CESVCC AC/C i

DH-V3 MOV 281 AB 1AESVCC 480 '~ 305AB AC/A
MU-VI A MOV RC 1ARADWCC 480 305AB AC/A
MU-V1B MOV RC 1BRADWCC 480 305AB AC/B
MU-V2A MOV RC 1BESVCC 480 305AB AC/B
MU-V2B MOV RC 1BESVCC 480 305AB AC/B '

,

RC-V2 MOV RC UNKNOWN
RCS RV2 NV RC

;
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l3.2 AUXILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY

''

STEAM RELIEF (SSR) SYSTEM |

3.2.1 System Function

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) (M main feedwater system is not available, and (b) RCS pressure is too 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 avr.ilable. 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 System Definition .

The AFW system consists of two n'otor-driven pumps and one steam turbine-
driven pump, that draw a suction on two condessate storage tanb (CST A and CST B) and
supply water to both steam generators when needed. The ARV 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 ARV system
components is presented in Table 3.21.

3.2.3 System Oneration

Du-ing 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 Controll

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 compressors, (b) the station service air
, compressors, (c) 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.

I 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

i
on each main steam line, or (b) the atmospheric steam dump valves.

i

l 3.2.4 System Success Criterin

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 FS AR, however, the following is noted (Ref 1):

14 9/89
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The turbine-driven ARV pump can su pply adequate flow.-

Each motor driven ARV 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.

3.2.5 Comoonent Information

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

B. Motor driven ARV pumps P2A and P2B
1, Rated flos: 460 gpm @ 2700 ft head (1170 psid)
2. Rated capacity: 50% (Ref. 2)

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

D. Secondary steam relief valves
1. Four or five safety valves per main steam line (total of 18)
2. One power-operated 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)
|

3.2.6 Suonort Systems and Interfaces

A. Control Signals
1. Automatic

The ARV 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 steam genemtor 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 remotei

manual control of the AFW control valves. These controls are totally
separate from the ICS, and are supplied by Class IE power. Alternatively,
steam generator level can be controlled by starting and stopping the ARV
pumps as needed. )

!

|
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'

3. Imal manual
An auxiliary operator can take manual control of ARV control valves in the
Intermediate Building if other means of control are unavailable.

B. Motive power
1. The ARV 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 separate load
groups.

2. Steam supply valves MS V10A and MS V10B are redundant Class IE DC
loads that can be supplied from the station batteries as described in Section
3.6.

3. The ARV turbine driven pum) is supplied from eact, main steam header,
upstream of the main steam iso: ation valves.

C. Other
1. Lubrication is provided locally for pumps, pump motors, and the turbine

drive.
2. A room ventilation system cooled by the nuclear service closed cooling

water system (see Section 3.7) provides for ARV pump room cooling.

3.2.7 Section 3.2 References

1. TMI l Final Safety Analysis Report, Section 10.6.2.

2. Heddlesoa, F.A.," Summary Report on a Survey of Light Water Reactor Safety
Systems," NUREG/CR-2069 Revised, Oak Ridge National Laboratory, Apnl
1983.

!
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Table 3.2-1. Three Mile Island Auxiliary Feedwater System Data Summary -> '

~ for' Selected Components

i
COMPONENT ' ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.

TYPE LOCATION LOAD GRP.
CO-V10A MOV VVBOXA 1ATPCC 480 1ATPCC AC/A

CO-V108 MOV VVBOXB 1ARADWCC 480 305AB AC/A !

CSTA TANK- CSTA !

CSTB TANK G3TB
'EF-P1 TDP 29518

EF-P2A MDP 2951B BUS-1D 4160 BUS 1D AC/A ,

EF-P2B MDP 2951B BUS-1 E 4160 BUS 1E AC/B

EF-V1A MOV 295|B 1AESCC 480 SGRM1P AC/A |

EF-V1 B MOV 29518 1BESCC 480 SGRMIS AC/B

EF-V2A MOV 2951B 1AESCC 480 SGRM1P AC/A

EF-V2B MOV 29518 18ESCC 480 SGRMIS AC/B

g MS-V13A MOV 295tB DC-PNL-1C 125 BATPNLRMA DC/A

a MS-V108 MOV 29518 DC-PNL-1D 125 BATPNLRMB DC/B ;

MS-V2A MOV 295I8 1CESVCC 480 1CESVCC AC/C I

MS-V2C MOV 2951B 1CESVCC 480 1CESVCC AC/C
! SG-A SG FE

SG-B SG HC I'
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)
,

3.3.1 System Function

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 after LOCA initiation, followed by realignment to a
recirculation mode of operation to maintain long-term, post LOCA core cooling. Heat from
the reactor core is transferred to the containment. The heat transfer path to the ultimate heat
sink is completed by the containment cooling systems (see Section 3.4).

3.3.2 System Definklon

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

Core flood tanks (Safety injection accumulators)-

High presstre 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 flood tanks inject directly into the reactor vessel.

The emergency coolant recirculation (ECR) function is performed after the ECI
function has been successfully completed by realigning the LPI system to draw a suction
on the reactor containment sump. Recirculation water is retumed 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 3.31. Interfaces between the core flood tanks
(accumulators), the ECCS injection and recirculation subsystems and the RCS are shown
in Section 3.1.

. 3.3.3 System Goeration

| 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 makeur followinF 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 (i.e., depressurization due to rapid heat transfer from the RCS).

20 9/89
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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 Criterin

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECl success
critena 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 mjects into the cold legs, and
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 mjects 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".

ECl success criteria for a small LOCA within containment are detmed in NUREG-0565 as
(Ref. 2):

Initial response 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 .a least one low pressure injection pump aligned
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 containment (makeup and
purification system letdown LOCA) is as follows (Ref. 2):

I'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).

1
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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.

3.3.5 Comnonent Information

A. Low pressure injection pumps PI A and PIB
1. Rated flow: 2900 gpm @ 231 ft head (100 psid)
2. Rated capacity: 100 %
3. Type: centrifugal

B. High pressure injection (makeup and purification) pumps PI A, PIB, and PIC
1. Rated flow: 430 gpm @ 3990 ft head (1730 psid)

350 gp_m @ 5075 ft head (2200 psid)
2. Rated capacity: 100 %
3. Type: centrifugal

C. Core flood tanks (2)
1. Accumulator volume: 1410 ft3 -
2. Minimum water volume: 1010 ft3
3. Nominal operating pressure: 600 psig
4. Minimum boron concentration: 2270 ppm

D. Borated w .ter storage tank
1. Capacity: 360,000 gallons
2. Design Pressure: Atmospheric
3. Nominal Boron Concentration: 2270 ppm

3.3.6 Sunnort Systems and Interfaces

A. Control signals
1. 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 the injection to the recirculation phase of '

p ECCS operation requires remote manual actions. :

| B. Motive Power
The ECCS motor driven aumps and motor operated valves are Class lE AC-
loads that can be suppliec, from the standby diesel generators as described in
Section 3.6.

I
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C. Other
1. Each HPI and LPI pump is cooled by component cooling water. HPI

pumps P1A and PIC are provided with redundant cooling water sup,lles
from the nuclear service closed cooling water system (NSCCS) anc 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 rnotors.
,

3. Ventilation is provided for each HPI and LPI pump room.

3.3.7 Section 3.3 References

1. TMI l Final Safety Analysis Report, Section 6.1.1,
2. NUREG4 7 i" Generic Evaluation of Small Break Loss of Coolantt

Accident E ' avior in Babcock and Wilcox Designed 177 FA",

( U. S. Nuclet 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 ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

BWST TANK BWST

CFS-T1 A TANK HC

CFS-T1 B TANK RC

CFS-V1 A MOV RC 1CESVCC 480 1CESVCC AC/C

CFS-V1B MOV RC 1CESVCC 480 1CESVCC AC/C

DH-HX1A HX DHVTA

DH-HX1B HX DHVTB

DH-P1 A MDP DHVIA BUS-1 D 4160 BUS 1D AC/A

DH-P1 B MDP DHVIB BUS-1 E 4160 BUS 1E AC/B

DH-V15A XV DHVTA

DH-V15R XV DHVIB

e DH-V1.
~

XV 281ABg
DH-V4? MOV 281 AB 1AESVCC 480 305AB AC/A

~'

DH-V46 MOV 281AB 1BESVCC 480 305AB AC/B

DH-VSA MOV 281AB 1AESVCC 480 305AB AC/A

DH-V5B MOV 281 AB 1BESVCC 480 305AB AC/B

DH-V6A MOV DHVTA 1AESVCC 480 305AB AC/A

DH-V6B MOV DHVTB 1BESVCC 480 305AB AC/B

MU-PI A MDP HPIRMA BUS-1 D 4160 BUS 1D AC/A

MU-PIB MDP HPIRMB BUS-1D/1E 4160 BUS 1D/ BUSS E AC/A/B

MU-P1C MDP HPIRMC BUS-1 E 4160 BUS 1E AC/B

MU-V14A MOV 281 AB 1AESVCC 480 305AB AC/A

MU-V148 MOV 281 AB 1BESVCC 480 305AB AC/B

MU-V16A MOV 281 AB 1AESVCC 480 305AB AC/A

y MU-V16B MOV 281AB 1AESVCC 480 305AB ~ACIA
* MU-V16C MOV 305AB 1BESVCC 480 305AB AC/B

[ MU-V16D
MOV 305AB 1BESVCC 480 305AB AC/B

\-

|
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3,4 CONTAINMENT COOLING SYSTEMS

3,4,1 System Function
ne containment cooliug system is an integrated set of subsystems that perform

the functions of containment heat removal and containment pressure control following a
loss of coolant 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.

3,4,2 System Definition

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 a 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 FCU consists of a two-speed fan, a normal and emergency cooling coil
and associated ductwork.

Simplified drawings of the reactor building spray system are shown in Figure
3.41 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 System Ooeration

During normal operation, the reactor building spray system is in standby.
When actuated, the two reactor building spray pumps take a suction on te Borated Water
Storage Tank (BWST) and discharge to separate sets of spray headers inside containment.
Scdium hydroxide is added to the spray water for iodine removal and pH control. After
water in BWST reaches a low level, the spray pumps an: 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 aumps.

The containment fan cooler units perform both normal and emergency
contaiament cooling functions. For emergency 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):
1

Boi spray loops operating.- ,

One spray loop and one FCU operating.-

Three FCUs operating.-

3,4,5 Comoonent 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 106 Btu /hr -
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3.4.6 Suonort 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 at 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 central control room.

B. Motive Power
1. The reactor building spray pumps and motor operated valves and the fan

cooler units are Class IE AC loads that can be supplied from w standby
diesel generators as described in Section 3.6. Redundant loads are supplied
from separate load groups. Note that FCU "C" can be powered from either
AC load group.

C. Cooling Water
1. Each reactor building spray pump is coolid by the decay heat closed cwiing

water system (DHCCS see Section 3.7),
2. The emergency river water system provides cooling water to the

containment fan cooler units (see Section 3.8)

D. Other
I 1. Lubrication is provided locally for all reactor building spray pumps and
I FCUs.

3.4.7 Section 3.4 References

1. TMI 1 Final Safety Analysis Report, Section 6.2.3.

1

30 9/89



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___

A f'

.

a.

~

.

e,e

FROM SODIUM
HYDROXIDE TA*

i

BORATED WATE R
STORAG TAPM TOLN - _ raou

CONTANME NT
C DH VISA , ir DH v6A SuuP

BWST

1 P

*A L

SPRAY KADERS 1.3.$,7 APO S

DA
aanaaaan

+, nanannan,

a V'
|V4tA BS VIA V20A aaaaaannDH V5A Vt44 ' BS-V3A BSPIA y

I .

naannnAA
1 P

|V538 ; L naaaaaan

y
SPRAY M ADERS 2.4.6 Afo 8

mah '
aaanaaaa

+ annanana5, g rm
|v418 SS V1B V308 annaaaaaDH YS8 Vt48 BS V3G DS P19
I

nanannan

1

g TOLPIB
. DH V1$8

9''

TO HPt A
,Mt)V14A

'Q Om _ rRo.& TOHPIBr r, CONTAWNT.e Mo vida - " " " su=am
D

;

L

Figure 3.4-1 Three Mile Island 1 Reactor Building Spray System
.

. __ _



_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ ____ _ _

^

b

.

| .wsv |
-

| o wra j *. 3
.

FROu SOOmju

90RA TE D WATE R ' |

STORAM 1 Arm M+ TOtPtA _
,e .

, y

' '' (M4 V6A SUMPm OH V1SA

BwST
f-

), ,

' f
!

9 F
VS3A j g

!
SPRAY Hf ADE R$ t.3.s,7 ANO e

V21A
^

Q_g;l 4 M m ""^^|""""'r .

2
.

[E4 VSA
OOOO

- W14 i BS V3A ' 33 gA
g | sovva | -|

aaaaaaaa
1 f' g
3 k n a a a Zi a a a

!
' W SPRAY NL ADE R$ 2.4.6 AND O i

i
tJ ,

' aaaaaaaa

ennAnan ;
. -

g
_ i,_ .,

-

,yweis --
yN,,

as ne m aaaaaaanas 5 Ec' vsa v 4s .-.H eS pie ;
[j ..... i -

i
'anananna

T

; L :
3 ..... t ,

: !
g TO LPt B '

4

| . DH V158

- + YOHPt A

uu vi4 A ;
]

+ 10 HP18
- ,+

._ g g gy
DH V68 SUUPWu V149

| fassa. | | Dww'. . | | | ac| || ep uw

e :
I

Figure 3.4-2 Three Mile Island 1 Reactor Building Spray System ,

Showing Component Locations |,

l
!

4

, , , . - .. . . . . . _ _, , .~ _ . + r u y - n-



_ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ .

:-.

. . ' ;

.|, -

~'

Table 3.4-1. Three Mile island Containment Cooling System Data Summary -

(for Selected Components
;
4

COMPONENT ID COMP. LOCATION POWER SOURCE VOLl aG E POWER SOUIICE EMERG.
TYPE LOCATION LOAD GRP. ,

BS-P1 A MDP BSVTT BUS-1 D 4160. BUS 1D AC/A !

BS-P1 B MDP BSVTB BUS-1 E 4160 BUS 1E AC/B !
!

BS-V1 A MOV 281 AB 1AESVCC 480 305AB AC.'A i

BS-V1 B MOV 281AB 1BESVCC 480 305AB AC/B

BS-V3A MOV- DHVTA 1AESVCC 483 305AB AC/A i+

; ;

j BS-V3B MOV DHVTB 1BESVCC 480 305AB AC/B '!-

BS-V41 A XV BSVTA

BS-V418 XV BSVTB f-

FCU-A FCU RC BUS-1D 4160 BUS 1D AC/A*

, FCU-B FCU RC BUS-1E 4160 BUS 1E AC/B

FCU-C FCU RC BUS-1D/1E 4160 BUS 1D/ BUS 1E AC/A/B !
, ,

RX BLDG BLOG RC ;.

g
I "
.

SUMP. TANK RC *

+

4

a

!

!
!

., ;
,

m ).

!

i

! !
i !

-T
3 g

'

!
'

.

.

*
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3.5 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.5.1 System Function
The instmmentation and control systems include the Reactor Protection System

(RPS), the Engineered Safeguards Actuation Systems (ESAS), and s stems for the display
of plant information to the operators. A remote shutdown capabilit is provided to ensure
that the reactor can be placed in a safe conditlen in the event that t le main control room
must be evacuated.

3.5.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that operate reactor trip circuit breakers to cause a reactor scram. The ESAS and
other actuation systems includes independent sensor and transmitter units, logic units and
relays that interface with the control ctreuits for the many different sets of compe tents that
can be actuated by these systems. The remote shutdown capability is provided by the
Remote Shutdown Panel in conjunction with normal automatic systems and loca' cor.trols
outside the main cont:al room.

3.5.3 System Oncration

A. RPS
The B&W RPS has four input instrument channels (1, 2, 3, and 4'., each
terminating in a channel trip relay that provides an input to four ree.: tor trip
modules. Each reactor trip module is a 2 out-cf 4 logic unit that is contro' led by the
four input instrument channels. A trip of any two of the four input chant cls should
trip all four reactor trip modules. The scram breaker contacts are arran ,ed in what
is effectively a 1-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 , tad combination of coolant pumps in operation-

High reactor outlet temperature-

RCS aressure temperature relationship out of range-

Low 1CS pressure-

High RCS pressure-

High contamment pressure-

Loss of both main feedwater pumps-

Main Turbine Trip-

The manual scram circuit bypasses the RPS logic trains and directly deenergizes the
undervoltage coils in the semm breakers, causing these breakers to open.

B. ESAS
The ESAS has two output actuation trains. In general, the ESAS "A" trair, co.tJols
equipment powered from Class lE AC electrical Divisica A and the ESAS "B" train
controls redundant equipment powered from Division B. An individual component
usually receives an actuation signal from only one ESAS train. The ESAS
generates the following signals: (a) high pressure injection actuation, (b) low
pressure injection actuation, (c) containment isolation, (d) containment spray
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am:ation (c) sontainment fan cooler actuation, and (f) diesel generator and load
sequer.cer actuation. A separate actuation logic subsystem is provided for actuating
the auxiliary feedwater system. The control room operators can manually trip the
ESAS and Auxiliary Feedwater Actuation logic subsystems. Details regarding
actuation logic are included in the system desenption for the actuated system.

C. Remote Shutdown
The Remote Shutdown Panel (RSP) provides the ability to monitor key pro:ess
variables required to achieve a cold safe shutdown from outside the control room.
Provisions are also provided to control both main steam atmospheric relief valves
(4A & 4B) and emergency feedwater valves (30A & 30B). The design is
comprised of two redundant Class IE nuclear safety related equipment trains. Each
train has sensors, a signal conditioning cabinet, a shutdown indleation and control
panel, and transfer switches which allow control of the valves separate from the
control room. The transfer switches must be actuatect before control can be
achieved from the Remote Shutdown Panel. Except for the controls listed in Table
3.5 1, all other controls to shut the plant down will require the operator (s) to actuate
the local control for the respective components. (i.e. circuit breaker, valve
handwheel, etc.). The RSP and associated equipment consists of two physically
separate, independent and redundant safety grade panels. The panels are located in
the Patch Panel Room at Elevation 322' of the Convol Building.

The manual loading stations for valves 4A and 4B and valves 30A and 30B can be
used to control the valves provided the associated Train "A" and "B" transfer switch
has been activated. The transfer switch for Train "A" is located near the signal
conditioning cabinets of Train "A" at Elev. 338 of the Control Building. The
transfer switch for Train "B" is located near the Remote Shutdown Panels. When
the switches are activated by an administratively controlled " Key", conaol of the
valves is transferred from the control room to the Remote Shutdown Panels. The
Train "A" is associated with the flow loop "A" and Train "B" is associated with
flow loop "B".

3.5.4 Sunnort Systems and Interfaces

A. Control Power
4 1. RPS

The RPS is powered from 120 VAC vital instrumentation distribution
manels VBA, VBB, VBC and VBD as defined in Section 3.6.

2. 3SAS
The ESAS input instrument channels most likely are powered from 120
VAC vital instrumentation distribution panels VBA to VBD. The output
logic most likely is powered from 120 VDC distribution panels IE (Train A)
and 1F (Train B).

3. Diesel Genemtor Control Power
The diesel generators receive control power from 125 VDC distribution
panels IP (ciesel A) and lQ (diesel B).

4. Auxiliary Feedwater(Emergency Feedwater) Actuation
AFW actuation output logic is powered from 125 VDC distribution panels
1C (Train A) and 1D (Trmn B),

3.5.5 Section 3.5 Referenqcs

1. TMI l Fined Safety Analysis Report, Section 7.4.6.
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j Table 3.51. TMI 1 Equipment With Local Control Capabilities
,

!
-

|
|

i

Emergency feedwater pumps! -

1 Emergency feedwater valves-
,

) Steam generatorlevel control-

| ' Atmospheric relief valves-

1
'

Pressurizer spray valve |-

'
I Pressurizer relief valve-

Makeup pumps-

i Makeup valves-

Deca) seat pump1 -

Decay t*.at primary coolant valves! -

'

Decay heat closed cooling pumps-1 -

Decay heat river water pumps-

Decay heat river watervalves-
;

|
'

Nuclea cervice river water-

Nuclear s:rvice closed cooling pumps-

Nuclear service river water discharge valves-

I
Reactor building fan cooling pumps-

j 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.

j (Emergency generators stan automatically)

Paging and telephone systems: -

,

!-

;

: --!
.

$

t
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: Three Mile Island 1
3.6 ELECTRIC POWER SYSTEM

3.6.1 System Function -

The electric power system supplies power to various equipment and systems
reeded for normal operation and/or response to accidents. The onsite Class lE electric
pewer system suppons the operation of safety class systems and instrumentation needed to
esu lish and maintain a safe shutdown plant condition following an accident, when the
nom 2 %ctric power sources are not available.

3.6.2 System Definition

The onsite Class IE electric power system consists of two major 4160/4S0 VAC
load groups, or divisions, and four 125 VDC/120 VAC load groups. Each 4160/480 VAC
load group consists of a diesel generator and distribution equipment needed to supply key
AC electrical loads. Each 125 VAC/120 VAC load group includes a battery, bat:ery

'

che.rgers, inverter and distribution equipment needed to supply DC and instrument loads.
A simplified one line diagram of the Class IE AC electric power system is shown in
Figure 3.61. The 125VDC and 120VAC aortions of the Class lE system are shown in
Figure 3.6 2. A summary of data on se ected electric power system components is
presented in Table 3.61. A partial listing of electrical sources and loads is presented in
Table 3.6 2.

3.6.3 System Oneration

During normal operation, the Class lE electric power system la supplied by
station service power from the 230kV switchyard. The automatic transfer from this
preferred power source to diesel generators is accomplished automatically by o 3ening the
normal source circuit breakers and then reenergir.ing the Class IE portion of tie electric
power system from the diesel generators. Following a start command, each diesel
generator is designed to reach rated speed and be capable of accepting loads within 10
seconds, and energir.ing essential post accident loads within 25 seconds.

The DC power system normally is supplied through the battery chargers, with
the batteries "floatin ;" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load craws from the batteries. The capacity of each of the two redundant
batteries is sufficient to feed its connected essential loeds for two hours including three
complete cycles of safeguards circuit breaker closure and tripping.

The 120 VAC vital buses normally receive power from motor control centers
1 AESCC and IBESCC. The corresponding battery and battery charger are not required
under this condition. The batteries will supply the vital bus inverters on loss of AC power.

The Class IE electrical system contains a total of four divisions that are color.
coded.

3.6.4 System Success Criterin
Basic system success criteria for mitigating transients and loss of coolant

accidents are defined by front line systems, wh ch then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for cross ties that may exist between independent load groups:

Each Clasr ' E DC load gmup is supplied initially from its respective battery '
-

(also needed for diesel starting)
Each Class lE AC load group is isolated from the non Class lE system and is-

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

Power to the battery chargers is restored before the batteries are exhausted-

One diesel generator may also be lost-
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; Three Mile Island 1

3.6.5 fdeponent Informntl0D

A. Standby diesel generators (2)
1. Maximum continuous rating: 2600 kW
2. 30-minute rating: 3300 kW
3. Rated voltage: 4160 VAC
4. Manufacturer: Colt Pielstick

B. Batteries (5)
1. Type: lead acid

3.6.6 Sunnort Systems and Int.yfaces

A. Control Signals
1. Automatic

a. The candby diesel generators are automatically staned based on:
Loss of voltage or underyc'tage on the respective 4160 VAC Class-

IE bus
Safety, injection signal (ESIS, see Section 3.3)-

Contamment high pressure-

b. Automatic sequentialloading of each diesel 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.

B. Diesel Generator Auxiliary Systems
1. Diesel Cooling Water System

A jacket water system and a water to air radiator provide for diesel cooling.
2. DiesciStuting System

The ad starting system for each diesel is capable of multiple start attempts
without rec,uiring AC power to recharge 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
i (approximately 3 hours). The day tank must be re slenished from storage
! tanks to maintain an uninterrupted supply of fuel to tie diesel.

,

4. Diesel Lubrication System
Each diesel genemtor has its own lubrication system.

5. Combustion 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
t

; 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 operanon of the
| diesel generator.

C. 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,

i

l
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'. TMI 1 SUBSTATION
'

230kV/4.16kV W@ ^4*M 230kV/6.9kV |4^@ ''4*M

'
__

|| ||

|6.9kV BUS 1 A RPjj6.9kV bus 18 RP)

i
|

EP DO1 A EP DO10

I II EPCBID || ) EP CB1E
g gI|| Il

[4.16kV BUS 1 A TP| |4.16kV BUS 10 TP| F.16kV BUS 1C TP| | 4.16AV BUS 1D | | 4.16kV bus 1E |

|| Il 11 11 || 11 11

4160/480 -

|=!=|- D =| = = - O =| =I= = = = = ''

D&E F,H & U J.K, & M N

| BUSIC | | BUS 10 | | BUS 1L |
j gg gg || t* _ _ _ _ _ _ >* * ' * * **

EP TRAh P
' '

EP'TRAN R (
[ 1ATPCC | | 1 ARADWCC | %A6W5E 4160/480 4160/480

=X- ?'=' |=^=^=. =" |=| t--
,

EP TRAN S EP TRAN T
4160/480 4160/480

|
.

I

| 480VAC BUS IP | | 480VAC BUS 1R | [ 480VAC BUS 1S | %6C BUS 1T |
N || Il || || 11 || ||
|

| 1AESCC | | 1 AESVCC | |1AESSHCC| | 18ESCC | | 18ESVCC | |1BESSHCC|

..

ir ir
TO BATTERY TO BATTERY
CHARGERS

| ICESVCC | CHARGERS
1 A,1C & 1E is,10 g 1p

ir ir

TO INVERTERS TO INVERTERS
1 A, t o & I E 10&1D

it ir

TO REGULATED AC TO REOULATED AC
DUS TRA BUS TRB

Figure 3.6-1 Three Mlle 1s!and 1 6900/4160/480 VAC
Ele' tric Power Distribution Systema
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| 400VAC MCC 1 AESCC | | da0VAC MCC 1BESCC |

,9t 9 i ""

Trf."B E 2 2 2Sta"DE - 2 2 2

BC BC | BC BC ! BC BC

II IIIA II1C 1E II II1B liiD 1F

| 126VDC PANEL 1 A (DC PNL 1 A) | | 125VDC PANEL 18 (DC PNL 18) |

h hIIIIII II IIIIIIIl 11 II

[C PNL 1C] |DC PNL 1Ej | DC.PNL 1Dj |DC PNL 1F|

11 II II II 11 II

[DC PNL 1H | | DC PNL IP | |DC PNL DCA| | DC.PNL 1J | [ DC PNL 10 | |DC PNL DCB|

125VDC DISTRIBUTION PANELA 125VDC DISTRIBUTION PANELS

--

t'

|DC PNL 1M]

_ _ _

FROM FROM '
1BECCC ' ,,l_ .,[1AESCC h l /. INV INV - /. INV -/INV - / INV- -

[g [g 1B [g 1D /g1E 1A 10

11 11 11 11

'""

TO DIST.
PANEL ATD

FROM REGULATED > re.34 REGULATED-*
ACBUFTRB AC BUS TRA

| AC PNuVBA | | AC PNL VBB | | AC PNL VBC | | AC.PNL VBD |

120 VAC VRAL 120 VAC VRAL
INTRUMENTATION PANELS INTRUMENTATION PANELS

!

Figure 3.6-2 Three Mlle Island 1 125VDC/120VAC
Electric Power Distribution System
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Table 3.6-1. Three Mile Island Electric Power System Data Summary -

|
-'

j for Selected Components {

! !
| COEPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. f

TYPE LOCATION LOAD GRP. i

1AESCC MCC SGRM1P BUS-1P 480 SGRM1P AQA [
1AESSHCC MCC |SCREENHS BUS-1 R 480 SCREENHS AC/A |

'

1AESVCC MCC |1AESVCC BUS-1P 480 SGRMIP AC/A i

1ARADWCC MCC 1ARADWCC BUS-1G 480 UNKNOWN NON-1 E l'

i| 1ATPCC MCC 1ATPCC BUS-1C 480 UNKNOWN NON-1 E j

{ 1BESCC MCC SGRM1S BUS-1S 480 SGRMIS AC/B i

f_ 1BESSHCC MCC SCREENHS BUS-1T 480 SCREENIG AC/B
18ESVCC MCC 1BESVCC BUS-IS 480 SG W1S AC/B !

!

1BRADWCC MCC 1BRADWCC BUS-1L 480 UNKNOWN NON-1E [
1CESVCC MCC 1CESVCC ATS-CESVCC 480 EEOUIPRM AQC I
AC-PNL-VBA BUS BATPNLRMA INVERTER-1A 120 BATPNLRMA AC/A F

i
A AC-PNL-VBB BUS BATPNLRMB INVERTER-1B 120 BATPNLRMB AC/B :
-

!
AC-PNL-VBC BUS- BATPNLRMA INVERTER-1C 120 BATPNLRMA AQC !

AC-PNL-VBD BUS BA1 PNLRMB INVERTER-1D 120 BATPNLRMB AC/D f
ATS-1CESVCC ATS EEOUIPRM BUS-1 P/IS 480 SGRM1P/1S AQC t

fBATT-1A BATT BATRMA 125 DC/A
| BATT-1B BATT BATRMB 125 DC/B f2'

BUS-1A-TP BUS UNKNOWN OFF-SITE NON-1E
BUS-1B-TP BUS UNIC30WN OFF-SITE NON-1E

! BUS-1C BUS UNKNOWN EP-TRANC, 480 UNKNOWN NON-1E
BUS-1C-TP BUS UNKNOWN OFF-SITE NON-1 E

BUS-1D BUS BUS 1D EP-DG1 A 4160 DGFNA AQA,

,
BUS-1E BUS BUS 1E EP-DG1B 4160 DGRMB AQB i

f fBUS-1G BUS UNKNOWN EP-TRAN-G 480 UNKNOWN NON-1 E

! $ BUS-1L BUS UNKNOWN EP-TRAN-L g480 UNKNOWN NON-1E j
| TC BUS-1 P . BUS. SGRMIP EP-TRAN-P 480 SGRM1P AC/A {
| BUS-1R BUS SCREENHS EP-TRAN-R 480. SCREENHS AC/A !

BUS-IS BUS SGRM1S EP-T RAN-S 480 SGHM1S AQB
I

BUS-1 I ' BUS SCREENHS EP-TRAN-T 480 SCREENHS AQB j
i <

!
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Table 3.6-1. Three Mile Island Electric Power Sysiem Data Summary ~~

for Selected Components (Continued)

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

DC-ATS-1M ATS EEOUIPRM DC-BUS-1 A/1B 125 BATPNLRMA/B DC,C

DC-PNL-1 A BUS BAIPNLRMA BATT-PNL-1 A 125 BATRMA DC/A

DC-PNL-1B BUS BATPNLRMB BATT-18 125 BATRMB DOB
DC-PNL-1C BUS BATPNLRMA DC-PNL-1A 125 BATPNLRMA DOA
DC-PNL-1D BUS BATPNLRMB DC-PNL-1B 125 BATPNLRMB DGB
DC-PNL-1 E BUS BATPNLRMA DC-PNL-1A 125 BATPNLRMA DC/A
DC-PNL-1 F BUS BATPNLRMB DC-PNL-18 125 BATPNLRMB DGB
DC-Pill-1H BUS BATPNLRMA DC-PNL-1C 125 BATPNLF.MA DC/A

DC-PNL-1J BUS BATPNLRMB DC-PNL-1D 125 BATPNLRMB DC/B
DC-PNL-1 M BUS EEOUIPRM DC-ATS-1M 125 EEOUIPRM DC,C

DC-PNL-1 P BUS 305HLA DC-PNL-1E 125 BATPNLRMA DC/A

DC-PNL-10 BUS 305 HLB DC-PNL-1F 125 BATPNLRMB DGB
" DC-PNL-DCA BUS BATPNLRMA DC-PNL-1E 125 BATPNLRMA DC/A

DC-PNL-DCB BUS BATPNLRMB DC-PNL-1 F 125 BATPNLRMB DC/B
EP-CB1 D CB BUS 1D

EP-CB1E CB BUS 1E I AC/B
EP-DG1A DG DGRMA 4160 AC/A
EP-DG1B DG DGRMB 4160 AC/B
EP-TRAN-C TRAN UNKNOWN BUS-1A-TP 4150 UNKf0WN NON-1 E

EP-TRANG TRAN UNKNOWN BUS-18-TP 4160 UNKNOWN NON-1 E

EP-TRAN-L TRAN UNKNOWN BUS-1C-IP 4160 UNKNOWN NON-1E
EP-TRAN-P TRAN SGRM1P BUS-10 4160 BUS 1D AC/A

7

EP-TRAN-R TRAN SCREENHS BUS-1D 4160 BUS 1D AC/A
EP-TRAN-S TRAN SGRM1S BUS-1E 4160 BUS 1E AC/B j
EP-TRAN-T TRAN SCREENHS BUS-1E 4160 BUS 1E | AC/Bg

@ INVERTER-1A INV BATPNLRMA DG-PHL-1A 125 BATPNLRMA AC/A,

INVER1ER-18 INV BATPNLRMB DC-PNL-1B 125 BATPNLRMB AC/B
INVERTER-1C INV BATPNLRMA DC-PNL-1A 125 BATPNLRMA AC/C
INVERTER-1D IfN BATPNLRMB DC-PNL-1B 125 BATPNLRMB AQD

_ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . ___
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Table 3.6 2. Partial Listing of Electrical Sources and Loads' '
-

at Three Mlle Island 1

'

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

1AESCC 480 AC/A SGRM iP AFW EF VIA MOV 29568

1AESCC 480 10/A SGRMtP AFW EF V2A MOV 29518

1AESCC 480 AC/A SGRMIP RW RR V3A MOV PPCHN

1AESCC 480 AC/A SGRM1P RW RR V4A MOV PPCHN

"1AESCC 480 AC/A SGRMtP RW RR V4C MOV PPCHN

1AESSHCC 480 AC/A SCREENHS RW DR VI A MOV SCREENHS

*

1AESSHCC 480 AC/A SCREENHS RW NR VtA MOV SCREENHS

1AESSHCC 480 AG/A SCREENHS RW NR-V2 MOV SCREENHS

1AES$HCC 480 AC/A SCREENHS RW NR-V3 MOV SCREENHS

1AESSHCC 480 AC/A SCREENHS RW RR VI A MOV SCREENHS

'

1AESVCC 480 AC/A 305AB ECCS DH V4A MOV 281AB

1AESVCC 480 ACsA 305AB ECCS DHV4A MOV 28 TAB

1AEEVCC 480 AC/A 305AB ECCS DH V5A MOV 28 TAB

1AESVCC 480 AC/A 305AD ECCS DH V6A MOV DHVTA

1AESVCC 480 AC/A 3C5AD ECCS MU V14A MOV 281AB

1AESVCC 480 AC/A 305AB ECCS MU vt6A MOV 281 AB

1AESVCC 480 AC/A 305AB ECCS MU vt60 MOV 281AB

1AESVCC 480 AC/A 305AB PAHR BS VIA MOV 281 AB

1AESVCC 480 AC/A 305AB PAHR BS V3A MOV DHVTA

1AESVCC 480 ACiA 305AB PAHR DH V5A MOV 28 t AB

M VCC 480 AC/A 305AB PAHR DH V6A MOV DHVTA

1AESVCC 480 AC/A 305AB RCS DH V3 MOV- 281AB

! 1AESVCC 480 ACl- 305AB W/ NR V16A MOV HXVI

1AESVCC 480 AC/A 305AB RW NRV16B MOV HXVT

[. 1AESVCC 480 AC<A 335AB RW NR V5 MOV HXVT-

(
1AESVCC 430 AC/A 305AB RW NR V8A MOV HXVTj

1AESVCC 480 AC/A 305AB RW NR V8B MOV HXVT

1ARADWCC 480 AC/A 305AB AFW CO-V 100 MOV VVBOXB

1ARADWCC 480 AC/A 305AB RCS MU VIA MOV RC

1ATPCC- 480 AC/A 1ATPCC AFW CO V10A MOV VVBOXA

1BEtCC 480 AC/B SGRMIS AFW EF V1B MOV 29518
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Table 3.6 2. Partial Listing of Electrical Sources and Loads'

at Three Mlle Island 1 (Continued)

'

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

1BESCC 400 AC/B SGRMIS AFW EFV2B MOV 2951B

iDEbCC 480 AC/B SGRM1S RW RR.V3B MOV PPCHN

1BESCC 480 AC/B SGRMIS RW RR V4B MOV PPCHN

IBESSHCC 480 AC/B SCREENHS RW DRv1B MOV SCREENHS

IBESSHCC 400 ACiB SCREENHS RW NR V7 MOV SCREENHS

1BESSHCC 480 AC/B SCREENHS RW RRV1B MOV SCREENHS

IBESSHCC 480 AC/B SCREENHS RW NRVic MOV SCREENHS

IBESVCC 480 AC/B 305AB ECCS DHV4B MOV 281AB

1BESVCC 480 AC/B 305AB ECCS DH V4B MOV 281AB

IBESVCC 480 AC/B 305AB ECCS OH V5B MOV 281AB

IBESVCC 480 AC/B 305AB ECCS DM v6B MOV DHvTB

1BESv/ C 480 AC/B 305AB ECCS MU V140 MOV 281AB

MCC 480 AC/B 305AB ECCS Mu Vt60 MOV 305AB

1BESVCC 480 AC/B 305AB ECCS MU V16D MOV 305AB

1BESVCC 480 AC/B 305AB FAHR BS V1B MOV 281AB

1BESVCC 480 AC/B 305AB PAHR BS V3B MOV DHVTB

1BESVCC 480 AC/B 305AB PAHR DH V5B MOV 281AB

1BESVCC 480 AC/B 305AB PAHR DH V6B MOV DHVTB

1BESVCC 480 AC/B 305AB RCS MU V2A MOV RC

IBESVCC 480 AC/B 305AB RCS MO V2B MOV RC

1BESVCC 480 AC/B 305AB RW NRV160 MOV HXVT

| 1BESVCC 480 AC/B 305AB RW NR V16D MOV HXVT

1BESVCC 480 AC/B 305AB RW NR V6 MOV HXVT.

I 1BESVCC 480 AC/B 305AB RW NR V8U MOV HXVT

IBRADWCC 480 AC/B 305AB RCS MU-v 10 . MOV RC

1CESVCC 480 AC/C 1CESVCC AFW MS V2A MOV 295tB

1CESVCC 480 AC/O ICESVCC AFW MS-V2B MOV 295tB

ICESVCC 480 AC/C ICESVCC ECCS CFS V1A MOV RC

ICESVCC 480 ACic ICESVCC ECCS CFS-V1B MOV RC
,

1CESVCC 480 AC/C 1CESVCC RCS DH v1 MOV RC

ICESVCC 480 AC/C 1CESVCC RCS DH-V2 MOV RC

,
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i Table 3.6 2. Partial Listing of Electrical Sources and Loads ;

at Three Mlle Island 1 (Continued) ,

9

'

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 1D TYPE LOCATION

'
ICESVCC 480 AC/C ICESVCC RW EF V4 MOV 2951B

f1CESVCC 480 AC/C ICESVCC RW EF v6 MOV 2461B
i

1CESVCC 480 AC/C 1CESVCC RW NR V18 MOV HxVT

1CESVCC 480 AC/C 1CESVCC RW NR V19 MOV HAVT
|

ICESVCC 480 AC/C ICESVCC RW NR V1B MOV SCREENHS {

ICESVCC 480 AC/C ICESVCC RW RR V3C AOV PPCHN

ATS CESVC 480 AC/C EEOUIPRM EP ICESVCJ MCC. ICESVCC }
C ,

BATT 1B 125 DC/B BATRMB EP DC-PNL 18 BUS BATPNLRMB
'

>

I BATT PNL 1 125 DC/A BATRMA EP DC PNL 1A BUS BATPNLRMA |
A ;

BUS 1A TP 4160 NON1E UNKNOWN EP EP TRAN-C TRAN UNKNOWN ;

BUS 1B TP 4160 NON1E UNKNOWN EP EP TRAN-G TRAN UNKNOWN |

BUS 1C 480 (40N 1E UNKNOWN EP 1ATPCC MCC 1ATPCC

IBUS 10 TP 4160 NON1E UNKNOWN EP EP TRAN L TRAN UNKNOWN
i

BUS 1C 4160 AC/A BUS 1D AFW EF P2A MDP 2951B >

BUS 1D 4160 AC/A BUS 1D ECCS DH PI A MDP DHVTA

BUS 10 4160 AC/A BUSID ECCS DH.PI A MDP DHVTA
'

BUS 10 4160 AC/A BUSID ECCS MU P1A MDP HPIRMA i
!
!BUSID 4160 AC/A BUS 1D EP EP TRAN P TRAN SGRM1P

'
BUS 10 4160 AC/A BUS 1D EP EP TRAN R TRAN SCREENHS

BUSID 4160 AC/A BUS 1D PAHR BS PI A MDP BSVTA '

BUSID 4160 AC/A BUS 1D PAHR FCU-A FCU RC >

|
*

BUS 10 4160 AC/A BUSID RW RR PI A MDP SCREENHS

BUS 1D/IE 4160 AC/A/B BUS 1D/ BUS 1E ECCS MU P1B MDP HPIRMB r
i

BUS ID/1E 4160 AC/A< B BUS 10< BUSIE PAHR FCU<, FCU RC I

BUS 1E 4160 AC/B BUS 1E AFW EF P2B MDP 29$18 +

BUS 1E 4160 AC/B BD'51 E ECCS DH PIB MDP DHvTB . i
e

BUS-1E 4160 AC/B BUS 1E ECCS DH PIB MDP DHVTB !

BUS 1E 4160 AC/B BUSIE ECCS MU-PIC - MDP HPIRMC |

BUS-1E 4160 AC/B BUSIE EP EP TRAN-S TRAN SGRMIS i,

|
6

! BUC i. 4160 AC/8 BUS 1E- EP EP TRAN T TRAN SCREENHS [
s

BUS 15 4160 AC/B BUSIE- PAHR BS PIB MDP BSVTB |
_.
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Table 3,6 2. Partial Listing of Electrical Sources and Loads'

at Three Mlle Island 1 (Continued)
.

POWE R VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

BUS 1E 4160 AC/B Busts PAHR FCU-B FCU RC

BUS 1E 4160 AC/R BUSIE RW RR PIB MDP SCREENhs

BUS 1G 480 NON1E UNNNOWN EP 1ARADWCC MOC 1ARADWCC

BUS 1L 480 NON1E UNKNOWN EP IBRADWCC WC 1BRADWCC

BUS IP 460V AC/A SGRMIP v6W DC P1 A MDP 305AB

BUS IP 480 AC/A SGRMIP CCW NS P1 A MDP 305AB

BUS 1P 480 AC/A SGRM1P EP 1AESCC MCC SGRMIP

BUS 1P 480 AC/A SGRMIP EP 1AESVCC MCC 1AESVCC

BUS 1P/ts 480 AC/C SGRM1 P/1S EP ATS1CESVCC ATS EEQuiPRM

BUS 1R 480 AC/A SCREENHS EP 1AESSHCC * MCC SCREENHS

BUS-1R 480 AC/A SCREENHS RW DR PIA MDP SCREENHS

BUS 1R 480 AC/A SCREENHS RW NR PIA MDP SCREENHS

BUS-I S 480V AC/B SGRM15- CCW DC PIB MDP 305AB

BUS IS 480 AC/B SGRMIS CCW NS PIB MDP 305AB

BUS IS 480 AC/B SCRMIS CCW NS Pid MDP 305AB

BUS 1S 480 AC/B SGRMIS EP 1BESCC MCC SGAMIS

BUS IS 480 AC/B SGRMIS EP 18ESVCC MCC 1BESVCC

BUS 1T 480 AC/B SCREENHS EP 1BESSHCC WC SCREENHS

l BUS-1 T 480 AC/ B SCREENHS RW DR PIB MDP ScREENHS

BUS-1 T 480 AC/B SCREENHS RW NR P1B MDP SCREENHS

BUS 1T 480 AC/B SCREENHS RW N R-PIC MDP SCREENHS

| DC ATS 1M 125 DC/C EEQUIPRM EP DC-PNL 1M BUS EEQUIPRM

DC BUS 1 A/1 125 DC/C BATPNLRMA/B EP DC-ATS-1M ATS EEQUIPRM
B

DC PNL 1 A 125 CC/A BATPNLRMA EP DC-PNL 1C BUS BATPNLRMA

DC-PNL 1 A 125 DC/A BATPNLRMA- EP DC-PNL 1E BUS BATPNLRMA

DC PNL 1 A 125 AC/A BATPN LRM'A EP INVERTER 1 A INV BATPNLAMA

DC PNL 1 A 125 AC/C BATPNLRMA EP INVERTER-1C INV BATPNLRMA

DC PNL 18 125 DC/B BATPNLRMB EP DC-PNL 1D BUS BATPNLRMB

DC PNL 1B 125 DC/B BATPNLRMB EP DC-PNL 1F BUS GATPNLRMB

DC PNL 1B 125 AC/B BATPNLRMB EP INVERTER 1B INV BATPNLRMB

DC PNL 1B 125 AC/D BATPNLRMB EP INVERTER-ID INV - BATPNLRMB
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Table 3.6 2. Partial Listing of Electrical Sources and Loads'
-

at Three Mlle Island 1 (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SO'JRC E LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCMION

DC PNL 1C 125 DC/A BATPNLRMA AF W MS V10A MOV 29560

DC PNL 1C 125 DC/A BATPNLRMA EP DC PNL 1H BUS BATPNLRMA

|DC PNL 10 125 DC/B BATPNLRMB AFW MS V10B MOV 2956B

|DC-PNL 10 125 DC/B BATPNLRMB EP DC PNL 1J BUS BATPNLRMB

DC PNL 1E 125 DC/A BATPNLRMA EP DC-PNL IP BUS 305HLA

DC PNL 1E 125 DC/A BATPNLRMA EP DC PNL DCA BUS BATPNLRMA

DC PNL 1F 125 DCiB BATPNLRMB EP DC PNL 10 BUS 305 HLB

DC-PNL IF 125 DCeB BATPNLRMB EP DC PNL DCB BUS BATPNLRMB

EP DO1A 4160 AC/A DGRMA EP BUS 1D BUS BUSID

EP DGIB 4160 AC/B DGRMB EP BUS 1E BUS BUS 1E

EP TRAN C 480 NON1E UNKNOWN EP BUS 1C BUS UNKNOWN

EP TRAN G 480 NON1E UNKNOWN EP bub 1G BUS UNKNOWN

EP TRAN L 480 NON1E UNKNOWN EP BUS 1L BUS UNKNOWN

EP TRAN P 480 AC/A SGRM1P EP BUS-1 P BUS SGRMIP

EP TRAN R 480 AC/A SCREENHS EP BUS 1R BUS SCREENHS

EP TRAN-S 460 AC/B SGRMIS EP BUS 1S BUS SGRMIS

EP TRAN T 480 AC/B SCREENHS EP BUS-1 T BUS SCREENHS

6NVERTER1 120 AC/A BATPNLRMA EP AC-PNL VBA BUS BATPNLRMA
A

INVERTER 1 120 AC/B BATPNLRMB EP AC PNL VBB BUS BATPNLRMB
B

INVERTER 1 120 AC/C BATPNLRMA EP AC PNL VBC BUS BATPNLRMA
C

TNVERTER 1 120 AC/D BATPNLRMB EP AC PNL VBD BUS BATPNLRMB
D
OF F-SITE NON1E EP BUS 1 A TP BUS UNKNOWN

OFF SITE NON1E EP BUS 1B-TP BUS UNKNOWN

OFF SITE NON1E EP BUS 10 TP BUS UNKNOWN

UNKNOWN ACS RC V2 MOV RC

47 9/89
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3.7 COh1PONENT COOLING WATER SYSTEhtS

3.7.1 System Function

The component cooling water 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.

3.7.2 System Definition

The following two closed loop cooling water systems are described in this

Nuclear Services Closed Cooling Water System (NSCCS)-

Decay Heat Closed 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 and pressure in each
system,

Simplified drawings of the NSCCS are shown in F';vre 3.7-1 and 3.7 2.
DHCCS Loop A is shown in Figures 3.7 3 and 3.7-4 and the similar DF.CCS Loop B is
shown in Figures 3.7 5 and 3.7 6. A summary of the data on seleuca NSCCS and
DHCCS components is presented in Table 3.7 1.

3.7.3 System Oncration

A. NSCCS
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 emergency cooling. In the event
of a LOCA, all nonessential heat loads are isolated. The following key heat
load are supported by this system:

hiakeup and purification (HPI) pumps l A, IB and IC-

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 8).

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 Imad DHCCS A DHCCS B

hiakeup and Purification (HPI) pump 1A 1C
Containment Spmy pump 1A 1B
Decay heat removal (LPI) pump 1A 1B
Decay heat removal cooler A B

|
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Note that HPI pumps IA and 1C can be cooled by both NSCCS and DHCCS, ;

The decay heat nver water system (DHRWS) completes the heat transfer path to |
,

the ultimate heat sink (see Section 3.8)

3.7.4 System Success Crlierta

A. NSCCS
One NSCCS pum) operating in conjunction with two effective heat-

exchangers. (Ref. :)

B. DHCCS
An individual DHCCS loop is successful with one of two pum as operating-

in the loop, and one of two heat exchangers in the loop is functioning.
(Ref. 2)

3.7.5 comnonent Information

A. NSCCS pumps (3)
1. Rated flow: 2800 gpm @ 136 ft head (59 psid)
2. Rated capacity: 50%
3. Type: centrifugal

B. NSCCS heat exchangers (4)
1. Type: shelland tube
2. Design capacity: 19.33 x 106 Bru/hr
3. Rated capacity: 33.3% -

C. NSCCS surge tank'
l. Capacity: 1470 gal.

D. DHCCS aumps (2)
1. Ratec flow: 3900 gpm @ 75 ft, head (33 psid)
2. Rated capacity: 100 %
3. Type: centrifugal

E. DHCCS heat exchangers (2)
1. Type: shelland tube
2. Design capacity: 135 x 106 Bru/hr
3. Rated capacity: 100 %

F. DHCCS surge tanks (2)
1. Capacity: 375 gal.

3.7.6 Suonort Systems and Interfaces
A. Contml 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

|
. contml room.
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B. Motive Power
1. The NSCCS and DHCCS pumps and valves are Class lE AC loads that can

be supplied from the standby diesel generators as described in Section 3.6. |

|

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

l

3.7.7 Section 3.7 References !
|

1. TMI l Final Safety Analysis Report, Section 9.6.2.3.
2. TMI l Final Safety Analysis Report, Section 9.6.2.5.

|
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'~Table 3.7-1. Three Mile Island Component Cooling Water Systems Data -

Summary for Selected Components '

i

i

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

TYPE LOCATIOP LOAD GRP.
DC-HXA W HXVT

fDC-HXB HX HXVT

DC-P1 A MDP 305AB BUS-1 P 480V SGRM1P AC/A I

DC-P1B MDP 305AB BUS-1S 480V SGRMIS AC/B
DC-TI A TANK 329FHB ?

DC-118 TANK 329FHB j
DC-V19A NV 329FHB

DC-V19B NV 329FHB |
t

DC-V20A XV 329FHB !

'

DC-V20B XV 329FHB '

DC-V21A XV 329FHB f
!

3 DC-V218 XV 329FHB -

DC-V2A NV DHVTA

DC-V2B NV DHVTB

DC-V65A NV DHVTA.

DC-V658 NV- DHVTB |

NS-HX1A HX HXVT

NS-HX1B HX HXVT

NS-HX1C HX HXVT

NS-HX1D HK HXVI (
*

NS-P1A MDP 305AB BUS-1P 480 SGRM1P ACIA
NS-P1B - MDP 305AB BUS-IS 480 SGHM1S AC/B ;

NS-P1C .MDP 305AB | BUS-IS 480 SGRMIS AC/B
1

t
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3.8 RIVER WATER SYSTEM

3.8,1 System Function
The 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.

3.8.2 System Definition

The river water system is comprised of several subsystems that share the intake
structure and pumphouse on the Susquehanna River. Each subsystem includes river water
pumps, supply headers, efnuent headers, and associated distribution ccatrol and isolation
valves. The subsystems ofinterest are:

Emergency river water system (ERWS)-

Nuclear services cooling river water system (NSRWS)-

Decay heat river water system (DlIRWS)-

Simplined drawings of the RW subsystems are snown in Figure 3.81 and
3.8 6. A summary of data on selected river water system components is presented in Table
3.8 1.

3,8.3 System Ooerntion

A.ERWS
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.ups
to supply NSRWS heat loads.

C,uHRWS
The DHRWS ? umps normally are in standby This system is required for
cooling the DlHCCS 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 V69. An alternate discharge path
to the screen wash spray headeris available for the NSRWS via valve NR V19.

1
1
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3.8.4 System Success Criterin
,

A.ERWS
One of two p. imps operating at its rated flow supplying the containment fan-

cooler units or the AFW system (Ref.1).
>

B. NSRWS
'

One pump operating at rated flow and supplying at least two of the four-

NSCCS heat exchangers (Ref. 2).

C.DHRWS
One of two pumps operating at ra:ed flow and supplying one of two-

coolers. (Ref. 3)

3.8.5 comnonent Information

A. ERWS pumps (2)
1. Rated flow: 5400 gpm @ 242 ft head (105 psid)
2. Ratedcapacity: 100%

'

B. NSRWS pumps (3)
1. Rated flow: 6000 kPm @ 77 ft head (33 psid)
2. Ratedcapacity: 50%

C. DHRWS pumps (2) <

l. Rate flow: 7900 gpm @ 68 ft head (29 psid)
2. Rated capacity: 100 %

3.8.6 Sunnort Systems and Interfaces
,

A. Control Signals
1. Aptematic

a. The ERWS pumps are started and isolation valves serving the
containment fan coolers are opened by the ES AS (see Sect'on 3.5),

b. All NSRWS pumps receive a start signal from the ESAN, and valves
NR V4A and NR V4B in a recirculation flow line are shut.

c. The DHRWS and associated DHCCS pumps are started by the ESAS.
2. Remote Manual

l a. Motor operated valves and pumps can be operated from the main control
room.

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

| C. Other
1. Each NSRWS pump has a booster pump which provides filtered water for

bearing cooling and/or lubrication.
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I1. TMI l Final Saf:t Analysis Repon Section 9.6.2.4
2. TM11 Final Safet Analysis Repon Section 9.6.2.3.
3. TMI l Final Safet Analysis Repon Section 9.6.2.3.
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Table 3.8-1. Three Mile Island River Water Systems Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG0 POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

DR-P1A MDP SCREENHS BUS-1R 480 SCREENHS AC/A
DR-P1B MDP SCREENHS BUS-1T 480 SCREENHS AC/B
DR-V1 A MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
DR-V1B MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B
EF-V4 MOV 2951B 1CESVCC 480 1CESVCC AC/C
EF-V5 MOV 29518 1CESVCC 480 1CESVCC AC/C
NR-P1A MDP SCREENHS BUS-1R 480 SCREENHS AC/A
NR-P1B MDP SCREENHS BUS-1T 480 SCREENHS AC/B !
NR-P1C MDP SCREENHS BUS-1T 480 SCREENHS AC/B
NR-V16A MOV HXVT 1AESVCC 480 305AB AC/A !

NR-V168 MOV HXVT 1AESVCC 480 305AB AC/A f

NR-V16C MOV HXVT 18ESVCC 480 305AB AC/B
NR-V16D MOV HXVT 1BESVCC 480 305AB AC/B
NR-V18 MOV HXVI ICESVCC 480 1CESVCC AC/C
NR-V19 MOV HXVI 1CESVCC 480 1CESVCC AC/C
NR-V1A MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
NR-V;B MOV SCREENHS 1CESVCC 480 1CESVCC AC/C
NR-V2 MOV SCREENHS- 1AESSHCC 480 SCREENHS AC/A I

NR-V3 MOV SCREENHS 1AESSHCC 480 SCREENHS AC/A
NR-V5 MOV HXVI 1AESVCC 480 305AB- AC/A
NR-V6 MOV HXVI 1BESVCC 480 305AB AC/B
NR-V7 MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B
NR-V8A MOV HXVT 1AESVCC 480 305AB AC/A

]
NR-V8B MOV HXVT 1AESVCC 480 305AB AC/A I

y NR-V8C MOV HXVT 1BESVCC 480 305AB AC/B
'O RR-P1A MDP SCREENHS BUS *D 4160 BUS 1D AC/A

RR-P1B MDP SCHEENHS BUS-1 E 4160 BUS 1E. AC/B |

RR-V1 A MOV- SCREENHS 1AESSHCC 480 SCREENHS AC/A . |
RR-V1B MOV SCREENHS 1BESSHCC 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 ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

HR-V3A MOV PPCHN 1AESCC 480 SGRM1P AC/A
RR-V3D MOV PPCHN 1BESCC 480 SGRM1S AC/B
RH V7C MOV PPCHN 1CESVCC 480 1CESVCC AC/C

RH MOV PPCHN 1AESCC 480 SGRM1P AC/As

RR-V4B MOV PPCHN 1BESCC 480 SGRM1S AC/B

RR-V4C MOV PPCHN 1AESCC 480 SGRM1P AC/A

NR-V1C MOV SCREENHS 1BESSHCC 480 SCREENHS AC/B

$
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e
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Three Mile Island 1
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.

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-l 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 ECCS, containment cooling systems, and AFW system are located inside containment.
Access to the containment is via a aersonnel airlock at the 305 ft, elevation of the
intermediate building, or an equipment Tatch at grade level (about 305 ft).

The intermediate buildirig (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 mter 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 controhoom is located one level up, on the 355 ft. elevation.
The control building ventilation system is located on the top level (380 ft, elevation).

The diesel generator building (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 separate
room. The long term diesel fuel supply is in an underground tank to the north of the DGB.

The main turbine buildmg is on the east side of the intermediate and control
buildings. The main turbine generator, main feed and condensate systems and other
balance ofolant systems are located in this building. Motor control center I ATPCC is
located on tle 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 ofinterest in this building.

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

There are two condensate storage tanks (CSTs) 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,

| suppl,ies the ECCS and containment spray system is located directly west of the
contamment.

69 9/89
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Three Mile Island 1'

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 411 are simplified building layout drawings for the Three

Mlle Island 1 containment, auxiliary building and intake structure. Many of the outlying -
buildings are not shown on these drawings. Major rooms, stairways, elevators, and
doorways are shown in the simplified layout drawings, however, many interior walls have
been omitted for clarity. Labels printed in uppercase correspond to the location codes listed

'

in Table 4-1 and used in the com;;onent data listings and system drawings in Section 3.
Some additional labels are includeci 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 partiallisting of the components and equipment that are located in a particular
room or area of the plant.

4.3 SECTION 4 REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL NSIC-55, Volume 1, Oak Ridge National Laboratory,
Nuclear Safety Information Center, December 1973.
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Table 41. Definition of Three Mlle Island 1 Building and'
,

Location Codes .

ICodes Descrintions

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

2, 1ARADWCC 480V Radwaste Motor Control Center 1 A, located on the 305'
elevation of the Auxiliary Building (in 305AB)

3. IATPCC 480V Motor Control Center 1 ATP, located on' the Mezzanine-
Floor of the Turbine Building

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

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

>

6. ICESVCC 480V Motor Control Center ICESVCC, located on the 281'-
elevation of the Auxiliary Building

'7, 295IB 295' elevation of the Intermediate Building

8. 305AB 305' elevation of the Auxiliary Building, Houses.480V MCCS
1AESVCC,1ARADWCC,1BESVCC, AND 1BRADWCC

,

9. 305HLA Area of the east end of the Diesel Generator Room A - 305'
elevation of the Diesel Generator Building- >

10. 305 HLB Area of the east end of the Diesel Generator Room B - 305'.
elevation of the Diesel Generator Building

-

11. 322IB 322' elevation of the Intermediate Building

12. 329FHB 329' elevation of the Fuel Hradling Building

13. BATPNLRMA Battery Panel Room A, located on the 322' elevation of the-
-

Control Tower -

-14. BATPNLRMB Battery Panel Room B, located on the 322' elevation ~ of theg

Control Tower

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

.16. B ATRMB ' ~ Battery Room B,-located on the 322' elevation of the-Control'
Room Tower

17. BSVTA Building Spray Pump Vault'A, located on the 261' elevation of thi :
Auxiliary Building

83' 9/89'
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Table 41. Definition of Three Mlle Island'1 Building and
Location Codes (Continued)

Call.e5 DescrIntions

18. BSVTB Building Spray Pump Vault B, located on the 261' elevation of the
Auxiliary Building

19. BUSID 4160V- 1D Switchgear, located on the 338' elevation of the,

| Control Tower

20. BUSIE 4160V IE Switchgear, located on the 338' elevation of the Control
Tower'

21. BWST Borated Water Storage Tank, located on the west ede of the
Reactor - outside in Yard Area

22. CR Control Room, located on the elevation 355' elevation of the
Control Tower

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

24. CSTB Condensate Storage Tank B, located outside in' Yard, west of the
Diesel Generator Building

! 25. DGARMA Diesel Generator Auxiliary Room A, located on the 305' elevation -
of the Diesel Generator Building - west end -!

| 26. DGARMB Diesel Generator Auxiliary Room B, located on the 305' elevation
| of the Diesel Generator Building - west end'
,

27. DGRMA Diesel Generator Room A, located on the 305' elevation of the
Diesel Generator Building-

| 28. DGRMB Diesel Generator Room B, located on the 305' elevation of the
Diesel Generator Building

29. DHVTA Decay Heat Vault A, located on the 261' elevation of the Auxiliary
Building;

30. DHVTB Decay Heat Vault B, located on the 261' elevation of the Auxiliary
Building

'

.

31. EEQUIPRM Electrical Equipment Room located on'the 322'. elevation of the
Control Tower

32. HPIRMA High Pressure Injection Pump Room- A, located on _the 281'
elevation of the Auxiliary Building

33. HPIRMB High Pressure Injection Pump Room ROOM B, located on the
281' elevation of the Auxiliary Building

:

| 84 9/89
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Table 4-1. Definition of Three Mlle Island 1 Building and
Location Codes (Continued)

| Codes Descrintions

i 34. HPIRMC High Pressure Injection Pump Room C, located on the 281'
elevation of the Auxiliary Building

35. HXVT Heat Exchanger Vault, located on the 271' elevation of the
Auxiliary Building

36. PATIO Patio Area, located Just outside and west of the Relay Room -
338' elevation of the Control Tower

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

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

39. PPTUN Pi?e Tunnel, located on the 287' elevation of the Reactor - west
sic,e

40. RC Reactor Containment

41. RELAYRM Relay Room, located on the 338' elevation of the Control Tower

42. SCREENHS Screen House, Intake Structure, Screen and Pump House,
containing 480V BUS 1R, and IT, and MCC 1AESSHCC, and
IBESSHCC

43. SGRMIP 480V Switchgear Room IP, located on the 322' elevation of the
Contml Tower-includes MCC 1 AESCC

44. SGRMIS 480V Switchgear Room IS, located on the 322' elevation of the
Control Tower- includes MCC IBESCC

45. TLSF Spent Fuel Operating Floor

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

47. VVBOXB Valve Box B, located adjacent to CST B, west of the Diesel
Generator Building

85 9/89
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Table 4 2. _ Partial Listing of Components by Location
at Three Mile Island 1

-

y,

f LOCATION SYSTEM COMPONENT 10 COMP
| TYPE

-[
1AESVCC EP 1AESVCC MCC

1ARADWCC EP 1 ARADWCC - MCC

1ATPCC EP 1ATPCC MCC-

IBESVCC EP 1BESVCC MCC

1BRADWCC EP 1BRADWOC MCC- j

1CESVCC EP 1CESVCC MCC- i

281 AB ECCS MU V16A MOV
,

281 AB 2CCS. MU V16B MOV

281 AB ECCS- MU V14A MOV
!

281 AB ECCS DH V198 XV-
~

281 AB ECCS DH-V4B MOV

281AB. ECCS DH V19A - XV

281 AB ECCS DH V4A MOV -

281AB ECCS MU V14B MOV

281 AB - ECCS DH V4B MOV
,

.

281 AB ECCS DH V5B MOV-
*

281AB ECCS DH V19A XV .

281 AB - ECCS DH-V5 A MOV

281 AB PAHR BS-V IB - MOV I

281 AB PAHR DH V5B MOV i

281 AB PAHR DH V5A MOV

281 AB PAHR. SS V I A - MOV- k

28 t AB RCS DH-V3 MOV 1

281 AB ECCS DH V4A MOV
| !
l 2951B AFW EF V1B MOV

a

2951B AFW EF V1A MOV

! 2951B. AFW EF P2A MDP.

2951B AFW EF P2B MDP-

2951B AFW EF V2B - MOV

295|b AFW- EF P1 TDP

,
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. Partial Listing of Components'by Location
,.

Table 4 2,

at.Three Mlle ~lsland 1 (Continued)- |,

t :i

| -1.

LOCATION SYSTEM COMPONENTID COMP
TYPE

I

2954B AFW MS-V2B MOV.

2951B AFW MS-V10B MOV

296tB AFW-- EF V2A MOV_

2954B AFW MS V2A MOV.-'

,

6

295tB AFW MS-V 10A MOV
3

2951B RW E F-V', MOV

295tB RW EF V4 MOV
~

>

305AB CCW DC PI A MDP

305AB CCW DC P1B MDP

305AB CCW N S-P1 A MDP'
i

305AB CCW. NS-P I B MDP
t

305AB CCW NS-PIC MDP

305AB ECCS MU-V16C MOV -

305AB. ECCS MU-V160 MOV

*
305HLA EP DC-PNL-1 P . BUS

305 HLB- EP DC-PNL 10 BUS -

329FHB CCW DC-T1 A TANK
.

.

s

329FHB CCW DC T1B TANK
|

l. 329FHB - CCW DC V19A NV
,

329FHB , CCW DC V20A -- XV

329FHB - CCW . DC V21A XV -

329FHB CCW DC V19B NV

329FHB CCW- DC V208- XV

329FHB CCW - DC V21B XV

BATPNLRMA E P_ DC PNL-1 A .- BUS

BATPNLRMA EP DC-PNL1C- BUS-

BATPNLRMA EP DC PNL-1H BUS. I

t

BATPNLRMA- EP DC PNL-1E BUS --

BATPNLRMA - EP DC-PNL DCA BUS

BATPNLRMA EP INVERTER 1A INV -

87 -9/89-
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Table 4 2. Partial Listing of Components by Location
at Three Mlle Island 1 (Continued)

( LOCAT60N SYSTEM COMPONENT 10 COMP
TYPE

BATPNLRMA EP AC-PN L-V B A BUS

BATPNLRMA EP AC-PN L-V BC BUS
|

BATPNLAMA EP INVERTER 1C INV

BATPNLRMB EP OC-PNL 18 BUS |

BATPNLRMB EP OC-PNL 10 BUS

BATPNLRMB EP OC-PNL 1J BUS

BATPNLRMB EP OC-PNL-1 F BUS

BATPNLRMB EP DC-PNL OCB BUS

BATPNLRMB EP INVERTER-10 INV

BATPNLRMB EP AC-PNL VBB BUS

|BATPNLRMB EP INVERTER-10 INV

BATPNLRMB EP AC-PNL VBO BUS I

~

BATRMA EP BATT 1 A BATT

BATRMB EP BATT 1B BC
BSVTA PAHR BS P1A MOP

BSVTA PAHR BS V41 A XV

BSVTB PAHR BS-P 1 B MOP

BSVTB PAHR BS V418 XV

BSWT ECCS BWST TANK

BUS 10 EP BU S-10 BUS

BUSID EP EP CB10 CB

BUS 1E EP BUS 1E BUS

BUSIE EP EP CBIE CB

BWST ECCS BWST TANK

~
BWST ECCS BWST TANK

BWST ECCS BWST TANK

BWST PAHR BWST TANK

BWST PAHR BWST TANN

CSTA AFW CSTA TANK

CSTB AFW CSTB TANK
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Table 4 2. Partial Listing of Components by Location-

at.Three Mlle Island 1 (Continued)
.

LOCATION SYSTEM COMPONENT 10 COMP
TYPE,

DGRMA EP EP DG1A DG s

DGRMB EP- EP DGIB DG

DHVTA CCW DC V2A NV

DHVTA CCW DC VSSA NV

MA . ECCS DH HX1A HX -

DHVTA ECCS DH P1 A - MDP-

DHVTA ECCS DH V6A MOV -

DHVTA ECCS DH P1A MDP

TA77f~ ECCS DH V15A XV

DHVTA PAHR BS-V3A MOV ,

DHVTA PAHR - DH V6A MOV.

DHVTB CCW DC-V2B NV

DHVTC CCW DC-V668- NV -

DHVTB ECCS DH HX1B . HX

DHVTB ECCS DH PIB .MDP

DHVTB- ECCS DH V6B . MOV-
s

DHVTB ECCS DH-PIB MDP

DtiVTB ECCS DH-V15B - XV b

DHVTB PAHR BS-V3B - MOV ;j

DMVTB PAHR DH V6B - MOV-

EEQUIPRM EP DC ATS liA ATS

EEOUIPRM EP DC-PNL-1M BUS

E50VIPRM EP ATS 1CESVCC ATS-

HPIRMA ECCS MU PIA MDP

MPIRMB ECCS MU-P1B - MDP

HPIRMC ECCS. MU-PIC MDP.

HXVT CCW DC-HXA HX

HXVT CCW ' NS-HX1 A HX .

| HXVT CCW DC HXB HX

HX(I CCW- NS HX1B . HX -

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

LOCATION SYSTEM COMPONENT ID COMI
'

.YPE

HAVT CCW NEHAlC M
~

HXVI CCW NSHX1D M

HXVT RW NRvb MOV

HXVT RW NRV6 MOV

HXVT RW NR V6A MOV

HAVT RW NR V6B MOV'

HAVT RW NR V8C MOV

HX(I RW NRV16A MOV

HXVI RW NR i'16B MOV

HXVI RW NR V16C MOV

HXVT RW NR V16D MOV

HXVT RW NR V16 MOV

HXVT RW NR Vl0 MC
'

PFCHN RW RR VdA MOV

PPCHN RW RR V3A VOV

PPCHN RW RR V4C MOV

PPCHN RW RR V3C MOV

PFCHN RW RR V4B MOV

TECHN RW RR V3B MOV

C AFW SG-A SG-

W AFW SGB SG

RC ECCS CF S-T I A TANK

RC ECCS CFS VI A MOV

RC ECCS CFS V1B MOV

RG ECCS CFS T16 TANN

RC PAHR SUMP TANK

RC PAHR F CU-A FCU

RC PAHR FCU-B FCU
.

3C PAHR FCU4, FCU

RC PAHR M BLDG BLOG

90 9/89
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Table 4. l. Partial Listing of Components by Location.

at Three Mlle Island 1 (Continued)

LOCATION SYSTEM COMPONENT ID COMP
TYPE

RG PAHR SUMP TANK

RC PAHR RA BLDG DLDG

RC RCS OH-V1 MOV

RC RCS DH.V2 MOV

W RCS RCS RV2 NV

RC RCS MV VD\ DOV

RC RCS Mu V1 A MOV
,

RC RCS MU V2B MOV

RC RCS MU VID MOV

RC RCS RC-V2 MOV

SCREENHS EP DUS 1T BUS

SCREENHS EP EP TRAN i TTRAN

SCREENHS TP DUS 1R 70S
~~

SCREENNS EP EP.TRAN.R TRAN

SCREENHS EP 1AESSHCC MCC

SCREENHS EP IDESSHCC ACC

SCREENHS RW DR PI A MDP

SCREENHS RW DR P1B MDP

SCREENHS RW DR VI A MOV

SCREENHS RW DR VID MOV

SCREENHS RW RR P1A MDP

SCREENHS RW RR PID MDP ''

SCREENHS RW RR V1 A MOV

SCREENHS RW RR VIB MOV
l

! SCREENHS RW N U'', A MDP

SCREENHS RW NR PIB MDP

SCREENHS RW NR-PIC MDP

SCREENHS RW NR VI A MOV

SCREENHS RW NR VID MOV

SCREENHS RW NR-V2 MOV

91 9jg9
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Table 4 2. Partial Listing of Components by Location
at Three Mlle Island 1 (Continued)

LOCATION SYSTEM COMPQNENT ID COMP
TYF'E

SCREENMS RW NR V3 MOV

SCREENHS RW N R.V 7 MOV

E REENMS RW NR VIC MOV
*

SGRMtP EP Dv5 tP DUS

SGRM tP EP EP TRAN P TRAN
1

bGRMtP iP 1AEiCC W,0

T5RMis. EP BUS 1S ' ~7DUS j

SGRMIS EP EP TRAN S TRAN

SGRMIS EP 1BESCC MCC |

TLSF
~~

SF FUELDLDG BLDG

UNNNOWN EP DVS1C DVS
,

UNKNOWN EP EP TRAN C TRAN

UNMOWN EP BUStG BUS

UNNNOWN EP EP TRAN-G TRAN

UNKNOWN EP DVS tL BUS

UNh,NOWN EP EP TRAN L TRAN

UNKNOWN EP BUS 1 A-TP BUS'"
UNKNOWN EP BUS 1B-TP BUS

UNKNOWN EP BUS-t C-T P BUS

t VVDOXA AFW CO V10A MOV

vv00AD AFW CO-V 100 MOV

l

!

|
,

|

,

i
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APPENDIX A
DEFINITION OF SYMBOLS USED IN Tile SYSTEhl AND

LAYOUT DRAWINGS,

A 1. SYSTEM DRAWINGS

Al.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major now
paths in a system and the important interfaces with other Guld systems. As a t,eneral rule,
small fluid lines that w 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 now path. There
usually are two versions of each Guid system drawingt a simplined system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.-

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

discharge paths are located on the right.
Gnc 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 Guld system drawings are defined in Figure-

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

distinguish among similar components based on their support system
recuirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source fot valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow Dow-

in either direction, check (non return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the

j specine type of valve (i.e., as a globe, gate, butterfly, or other specine 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 identined 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 now path in the system is highlighted (i.e., bold white line)in-

the location version of the Guld system drawings.

94 9/89

i
i

-



. _ . __ _

.s<

Three Mile Island 1
'

i

IA 1.2 Electrical System Drawings

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

Flow generally is top to bottom-

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

; rid is shown at the top of the drawing.
:n the DC power drawings', the batteries and the interface with the AC-

power system are shown at the top of the dmwing.
Vertical lines dominate and break horizontal lines.-

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

Figure A 2.

laations 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-

discretc components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

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

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

A 2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain com1onents and systems that are described in Section 3 of this Sourcebook.
Generally, the fo lowing buildings are includtd: reactor building, auxiliary building, 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 denned in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout

i
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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 additionallabels are included for information and are printed in lowercase
type.

A3. APPENDIX A REFERENCES

1. Heddleson, F.A., "Desi;n Data and Safety Features of Commercial Nuclear
Power Plants.", ORN1 NSIC 55, Volumes 1 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)

i
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VALVE ECV (OPEN CLOSED)

O
MOTOR OPERATED VALVE . MOV MOTOR OPER ATED_ _

(OPE NICLOS E D) S WAY VALVE e MOV
(CLOSED PORT MAY V ARY)

V
'J SOLENOID OPERATED VALVE + SOV SOLE NOID.0PE R ATED
F' (OPENICLOSED) S WAY VALVE e SOY

(CLOSED PORT MAY VARY)
.

A HYDR AULIC VALVE a fly HYDR AULIC NON RETURN_
F7 (OPENICLOS ED) VALVE * HCV (OPEN/ CLOSED)

PNEUMATIC VALVE NY - - - - - PNEUMATIC NON RETURN,

(OPENICLOSED) 4 4 VALVE * NCY (OPENICLOSED)

CHECK VALVE * CV M SAFETY VALVE * SV
(CLOSED)

O
POWER OPERATED RELIEF VALVE, POWER OPER ATED RELIEF VALVE,

M SOLENOlD PILOT TYPE a PORY J PNEUMATICALLY OPER ATED . PORV
(CLOSED) OR

DU AL.FUNC TION S AFETY/RELIE F
VALVE SRV
(CLOSED)

CENTRIFUQ AL CENTRIFUG AL
MOTOR DRIVEN PUMP e MDP TURSINE DRIVEN PUMP . TDP

\ /
|

|- i
'

POSITIVE DISPLACEMENT POSITIVE DISPL ACE MEN T, ,, -

MOTOR DRIVEN PUMP = MDP TURSINE DRIVEN PUMP * TDP

| I

| \ /
'

I

_

Figure A 1* Key To Symbols In Fluid System Drawings

97 949

1

1
!

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



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

' *
.

.
;.

!
.

,

,

*

rAT VEstEL. RV
1

e .J

M ,' HE AT EXCHANOER . HX WECHANICAL CAAFT--
lf COOLINO TOWER*y f*

h AIR COOLING UNIf * ACUSTE AW 10.W ATER - " "" F"

I OR WATER.TO. STEAM HEAT 4
EXCHANGER (LE. FEEDWATER
HEATER, DRAIN COOLIR. ETC.) . HX

C
8#"#Y "0II'I' ' 8"OR TANK.TK aaaaaaaa

Y v 1

_

| -G}-RueTvRE o u . Ro-
,,<TER . ,L1

-

-@-- oRinCE . oR

|

;

1

l

1

i

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

! 98 9/89
L

t

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



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

5

'
9! '

4

'9

l

A.C. OtESEL CE14tR ATOR * DO [ S ATTERY e S ATT*

OR A.C. TUR81NE CENERATOR . TO

I
d.. jp oR |p- .[] INTERLOCKEDU ll ( PEN C D) CIRCUff BRE AKERS e C8

f SWITCH a SW
AUTOMATIC OR O OR OTHER TYPS OF

o DISCONNECT DEVICETRANSFER SWITCH + ATS
OR (OPE NICLOS E D)
MANU AL TR ANSFER '
SWITCH e WTS

. | SWITCH 0E AR SUS SUS

| (SUS N AM[ WOT004 CONTROL CENTER WCC NN OR $," ,?,7 TR ANSPORMER TR AN-

OR
DISTRIBUTION PANEL e PNL

|
S ATTERY CHAR 0ER (RECTIFIER) * BCg INVERTER e iNV

i

1

OR RELAY CONTACTS
~

-- - FUSE , FS
7 (O P E N/CLO S E D)

~~ *

I <

ELECTRIC WOTOR MTRy WCTOR GENERATOR e WQ

:

Figure A-2, Key To Symbols In Electrical System Drawings
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APPENDIX B
DEFINITION OF TERh1S USED IN TIIE DATA TAllLES-

.

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

SYSTEM (also LOAD SYSTEht) 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:

M Definition

RCS Reactor Coolant System
Feedwater SystemAFW

Auxiliary (Emergency)ing System (including IIPI and LPI)Emergency Core Cooli ECCS
PAHR Containment Cooling Systems (including spray and fan

'

cooler systems)
EP Electric Power System
CCW Component Cooling Water Systems (including NSCCS and

DHCCS)
RW River Water System (including ERWS, NSRWS. and

DHRWS)

COMPONENT ID (also LOAD COMPONbNT 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 (e.g. HPI, RHR). An example is HPI 730. denoting valve number
730 in the hth pressure injection system, which is part of the ECCS The component
number is a contraction of the com)onent number appearing in the plant piping and
instrumentation drawings (P& ids) anc 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.

I POWER SOURCE - The component ID of the powu source is listed in this field (see
l 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 distribunon system. A single com pnent may have more than
one power source (i.e. a DC bus powered from a battery and a 3attery charger).

| POWER SOURCE VOLTAGE (also VOLTAGE) . The voltage "seen" by a load of a
| mwer source is entered in this field. The downstream (output) voltage of a transformer,

unverter, 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 alant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency loac group for a third of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be

L identified as AC/AB. DC load group follows similar naming conventions.
101 9/89
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TABLE 11 1. COhiPONENT TYPE CODES |
|
l

COMPONENT COhfP TYPE

VALVES:
hiotor-operated valve MOV
Pneumatic (alt operated) valve NV or AOV
Hydraulic valve HV
Solenoid-operated valve SOV
hianual valve XV
Check valve CV
Pneumatic non retum valve NCV
Hydraulic non retum valve HCV
Safety valve SV
Dual funedon safety / relief valve SRV
Power operated rehef valve PORY
(pneumatic or solenold operated)

PUMPS:
hiotor driven pump (centrifugal or PD) hiDP
Turbine-d'iven pump (centrifugal of PD) TDP
Diesel driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEhi COhiPONENTS: -

Reactor vessel RV
Steam genert. tor (U tube or once thiough) SG
Heat exchanger (water to water HX, HX
or water to air HX)
Cooling tower Cr
Tank TANK or TK
Sump SUhiP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e, pressurizer heaters) HTR

VENTILATION SYSTEhi COhiPONEBTTS:
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

Eh1ERGENCY POWER SOURCES:
Dici,cl generator DG
Gas turbine generator GT
Battery BATT
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TABLE H.l. COMPONENT TYPE CODES (Continued).

*

.

CONfPONENT COMP TYPE'

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

:

,

f

.

|

'
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I
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