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Indian Point 3

CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this documen. 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. Technica! errors in this report should be brought to the attention of
the following:

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

With copy to:

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

Correction and other recommended changes should be submitted in the form

of marked up copies of the affected text, tables or figures, Supporting
documentation should be included if possible.
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Indian Point 3

INDIAN POINT 3 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Indian Point 3 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

resented in Section 3, and the site and building layout is illustrated in Section 4. A
ibliography of reﬁons that describe features of this plant or site is presented in Section &
¢

Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B.
¥ SUMMARY DATA ON PLANT '

Basic information on the Indian Point 3 nuclear power plant is listed below:

Docket number 50-286

Operator New York Power Authonity

Location New York, 24 miles nomth of

New York City

Commercial operation date 8/76

Reactor type PWR

NSSS vendor Westinghouse

Number of loops 4

Power ¢ WyMWe) 3025965

Architect-engineer United Engineers & Constructors

Containment type Reinforced voncrete cylinder with steel liner
3. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Indian Point 3 plant has a Westinghouse PWR four-loop nuclear steam
supply system (NaSS) and a dry containment. Other four-loop Westinghouse plants in the
United States include:

Braidwood | and 2
Byron | und 2
Callaway
Cawawba ] and 2
- Comanche Peak | and 2
- Donald C. Cook 1 and 2 (ice condenser containment)
- Diablo Canyon 1 and 2
Haddam Neck
Indian Point 2
McGuire 1 and ? (ice condenser conta’ *ment)
Millstone 3
Salem 1 and 2
Seabrook |
Sequoyah 1 and 2 (ice condenser containment)
Shearon Harris
South Texas 1 and 2
Trojan
- Vogtle l and 2
»  Wats Bar 1 and 2
- Wolf Creek
Yankee Rowe
Zion | and 2

l 9/89
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Indian Point 3

3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Indian Point 3 in terms of
general function, operation, system success criteria, major components, and support system
feguirements. A summary of major systems at Indian Point 3 is presented in Table 3-1. In the
"Renort Section” column of this table, a section reference (1.6, 3.1, 3.2, et¢.) is provided for all
systems that are described in this report. An entry of "X" in this column means that the system is
not described in this report. In the "FSAR Section Reference” column, a cross-reference is
provided to the section of the Final Safety Analysis Report where additional information on each
system cansbe found. Other sources of information on this plant are identified in the bibliography
in Section §.

Several cooling water systems are identified in Table 3-1. The functional relationships
that exist among cooling water systems required for safe shutdown are shown in Figure 3.1
?cuiuls} on the individual cooling water systems are provided in the report sections identified in

able 3-1.

2 9/89
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Table 3-1. Swmmary of Indian Point 3 Systems Covered in this Report

Gen ic Plant-Specific Report USAR Section
System Name System Name Section Reference
Ileador Heat Removal Systems
Reactor Coolant System (RCS) Same 31 4
Awahary Feedwater (AFW) and Same 32 026
Secondary Steam Rehef (SSR)
Systems
Emergency Core Cooling Systems
(ECCS)
- High-Pressure In jection Safety Imjection System i3 62
& Recrculation
- Low-pressure Injection Pesidual Heat Removal System 33 6.2
& Recwralaton {Recirculaiion System)
- Decay Heat Removal (DHR) Residual Heat Removal System 13 62,93
System (Residual Heat Removal (part of Auxihary Coolant System)
(RHR) System)
Main Steam and Power Conversion Main Steam Supply System, X 10
Systems Circulating Water System,
Condensate and Feedwater
System
- Other Heat Removal Systems None denufied -
Reactor Coolant Inventory Control Systems
- Chemucal and Volume Control System Same 39 92
(CVTS) (Charging System)
- ECCS See ECCS, above
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Table 3-1. Summary of Indian Point 3 Systems Covered in this Report (Continued)

Generic
System Name

Containment Systems
- Contanment

Contamnment FHeat Removal Systems
- Containment Spray System

- Contamnment Fan Cooler System

Containment Normal Ventilanon Systems
- Combustible Gas Control Systems

Reactor and Reactivity Control Systems
- Reactor Core

- Control Rod System
- Boration Systems

lmmm & Control (1&C) Systems
Reacwor Protection System (RPS)

- Enginvered Safety Feature Actuaton
System (ESFAS)
- Remote Shutdown System

Plant-Specific
System Name

Same

Same

Containment Ar Recirculanon
Coohng and Frltravon System

Containment Ventilztion System
Hydrogen Recombmnation System,
Post-Acciden Containment Venting
System

Same

Rod Control

See CVCS, above
Reactor Protective System
Engineered Safety Feawres
Protection Sysiems

Emergency Shutdov.n Control

Report
Section

X

34

34

USAR Section
Reference

6.3

53,64

53
54 68

3,732

7.2
7.2

773,774
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Tabie 3-1. Summary of Indian Point 3 Systems Covered in this Report (Continued)

Generic Plant-Specific

System Name System Name

Instrumentation & Centrol (I&C) Systems (continued)
Onher 1&C Systems Vanous systems

S-"oﬂ Systems
Class iE Electnic Power System Same

- Non-Class 1E Electnc Power System Same

- Diesel Generator Auxiliary Systems Same
Component Cooling Water (CCW) Component Cooling System
System (part of Auxilury Coolamt System)
Service Water System (SWS) Same

- Other Cooling Water Systems Spent Fuel Pit Cooling System

(part of Avxahary Coolant System)

- Fire Pmtection Systems Same

- Room Heating. Ventilating, and Air- Aur Condinoning. Heating and
Conditioning (HVAC) System, Ventlanon Systems

- Instrument and Service Air Systems Compressed Awr System
Refueling and Spent Fuel Systems Fuel Handling System

- Radwactive Waste Systems Waste Disposal System

- Radhaton Protection Systems Same

Report
Section

X

ie6
i6
16

37

3%

b

o X M M

USAR Section

Reference

73.74.75.76, 77

82
8.2
8213
93

96.1.
93

962
98, 99

963
95

i1.2
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Indian Point 3

31 REACTOR COOLANT SYSTEM (RCS)
A System Function

The RCS transfers heat from the reactor core (o the secondary coolant system via the
stearn generators. The RCS pressure boundary also establishes a boundary against the
uncontrolled release of radioactive matenal from the reactor core and primary coolant.

3.1 %\m.nmmmn
he RCS includes: (a) the reactor vessel, (b) main coolant loops, (¢) main coolant

pumps, (d) the primary side of the steam generators, (¢) pressurizer, and (f) connected piping out
to a suitable isolatiun valve boundary. An isometric drawing of a 4-loop Westinghouse RCS is
shown in Figure 3 1-1. A simplified diagram of the RCS and important system interfaces is
shown in Figure 3.1-2. A summary of data on selected RCS components is presented in Table
311

313 Sastem Operation

Duning power operation, circuiation in the RCS is maintained by one main coolant
pump in each of the four main coolant loops. RCS (rressure is maintained within & prescribed band
by the combined action of pressurizer heaters and pressurizer spray. RCS coolant inventory 1s
measured by pressurizer water level which is maintained within a prescribed band by the chemicai
and volume control system (charging system),

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

Following a transient or small LOCA (if RCS inventory is maintained), reactor core
heat 1s 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 rehef system (see Section 3.2)
1o vent main steam to atmosphere when the power conversion and circulating water systems are not
available. If reactor core heat removal by this alternate path is not adequate, the RCS pressure will
increase and a heat balance will be established in the RCS by venting steam or reactor coolant to the
containment through the pressurizer relief valves. There are two power-operated relief valves and
three safety valves on the pressurizer. A continued inability to establish adequate heat transfer 1o
the steam generators will result in a LOCA-like condition (1.¢., continuing loss of reactor coolant
through the pressurizer relief valves). Repeated cycling of these relief valves has resulted in valve
failure (i.e., relief valve stuck open).

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

314 mlﬁmEan_Crmm
The RCS success criteria can be described in terms of LOCA and transient mitigation,

as follows:

An unmitigatible LOCA is not initiated.

If a mitigatuible LOCA is initiated, then LOCA mingating systems are successful.

If a transient is initiated, then either:

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

7 9/89
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Indian Point 3

. RCS

1. Volume: 12032 fi3, including' fressumcr
2. Norma! operating pressure: 2250 psia

. Pressurizer

1. Volume: 1800 fi3

. Safety Valves (3)

1. Setpressure: 2485 Opsng
2. Relief capacity: 420,000 Ib/hr each

. Power-Operated Relief Valves (2)

1. Setpressure: 2335 psi
2. Relief capacity: 238?(!&) Ib/hr each

Steam Generators

1. Type: U-Tube

2. Model: Westinghouse 44 Series
2. Prumary-side volume: 944 fi?

. Pressurizer Heaters

1. Capacity: 1800 kW
2. Heatup rate of pressurizer using heaters only: S5°F/hr (approx.)

Support Systems and Interfaces

. Motive Power

I. The pressurizer heaters are Class 1E AC loads that can be supplied from the
standby diesel generators as described in Section 3.6,
2. The main coolant pumps are supplied from Non-Class |E switchgear.

. Main Cooiant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to cool the main coolant

ump shaft seals and to maintain a controlled inleakage of seal water into the RCS.

ss of seal water flow m:x result in RCS leakage through the pump shaft seals which
will resemble a small LOCA.

8 9/89
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Figure 3.1-1. Isometric View of a 4-L.oop Westinghouse RCS.
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Tabie 3.1-1. Indian Point 3 Reactor Coolant System Data Summary
for Selected Components

g

COMPONENT 1D COoOMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | TAER.
TYPE LOCATION | DAD GRP.

ACS 456 NV RC

RCS 535 MOV RC MCC368 480 SSPAL AC.SA

AGS 536 MOV AC MCC36A 480 SSPAB ACSA |

RCS-730 MOV RC MCC36A 480 55PAR AC/SA

RCS 731 MOV AC MCCa68 280 55PAB AC/6A

ACS VESSEL Av RC

RSC-455 NV AC

6%/6



Indian Point 3

3.2 AUXILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

3.3.1 <

;T%‘e A FW system provides a source of feedwater to the stearn generators to
remove heat from tn~ reactor conlr* system (RCE  vhen: (a) the main feedwater system is
not available, and (b) 2CS presiu.. is too high to permit heat removal by the residual heat
removal (RHR) syster:. The URR system provides a steam vent path from the sieam
generators to the atmos here, thereby conipisting the heat transfer path 10 an ultimate heat
sink when the main steam and power conversion systems are not available. Together, the
AFW and SSR cystems constitute an open-loop i'uid system that provides for heat transfer
from the RCS following transients and small-break LOCAs.

3.4.2

The AFW system consists of two motor-driven pumps and one steam turbine-
driven pump. Each pump draws suction on the condensate storage wank (CST). A backup
source of water is the city water tank, which is shared with Unit 2. The AFW long-term
source of water is the offsite city water supply system. Each motor-driven pump supplies
two of four steam generators, while the turbine-driven pumg supplies all four steam
generators. The turbine-driven pump receives its steam supply from two steam generators
and exhausts to the atmosphere.

The SSR system includes five safety valves and one power-operated pressure
control valve on each of the four main steam lines.

Simplified drawings of the AFW and SSR systems are shown in Figures 3.2-1 and

3.2-2. A summary of data on selected AFW system components is presented in Table
3.2:1.

LS B

3.2.3 :
During normal operation the AFW system is in standby, and is gutomatically
actuated when reeded to maintain the secondary coolant inventory in the steam generators.
The system can also be manually started from the control room, and the turbine driven
pump can be started and controlled locally.

Motor-driven pump 31 has discharge flow paths to steam generators SG 31 and
SG 32. Motor-driven pump 33 has discharge flow paths to steam generators G 33 and
SG 34, Turbine-driven pump 32 has discharge flow paths to all four SGs. After actuation
of the AFW pumﬁs. level in the SGs is maintained manually from the control room by
positioning eight flow control valves, one on each of the pump discharge flow paths. The
flow control valves downstream of the turbine-driven pump are all identified as valve 408,
In Figures 3.2-1 and 3.2:2 these valves have been denoted as 405A 1o 405D. The flow
control valves downstream of the motor-driven pumps are all identified as valve 406. On
Figures 3.2-1 and 3.2-2 these valves have been denoted as 406A 1o 406D.

The CST is the primary water source for the AFW system. The CST has a total
capacity of 600,000 gallons, of which 360,000 gallons is dedicated for AFW system use.
When water level in the CST reaches 360,000 gallons the tank outlet is automatically
isolated from all other systems. The secondary water source is a 1.5 million gallon city
water storage tank which (s shared between Units 2 and 3. The city water tank can be
aligned as the AFW water source from the control room.

When the main condenser is not available as a heat sink, reactor core decay heat
is rejected to an ultimate heat sink by venting to atmosphere via five safety valves or a
power-operated pressure control valve on each main steam line.

13 9/89
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Indian Point 3

!or the decay Eeax removal function 1o be successiul, both the AFW system and

the SSR system musi operute successfully. The AFW success criteria are the following

(Ref. 1)

Any one AFW pump can provide adequate flow.

Water must be provided from at least one source to the AFW pump suctions.
Alternative water sources include the condensate storage tank and the city water
tank

Makeup to any two of four steam generators provides adequate decay heat
removal from the reactor coolant system.

The SSR system must operate to complete the heat transfer path to the environment. The
number of safety valves that must open for the decay heat *emoval function is not known,

3.2.8

A.

Compoenent lnformation

Steam turbine-driven AFW pump 32
1. Rated flow: 800 gpm @ 1350 psid
2. Rated capacity: 100% (Ref. 1)

Motor-driven AFW pumps 31 and 33
1. Rated flow: 400 gpm @ 1350 psid
2. Rated capacity: 50% (Ref. 1)

Condensate storage tank
1. Capacity: 000 gallons

. Secondary steam relief valves

I Five safety valves per main steam line
2. One power-operated pressu e control valve per main steam line

Support Systems and Interfaces

. Control Signals
]

. Automatic
'I,‘:\er.lu-'\’v1 pumps are automatically actuated based on the following signals
(Ref 1):

&. Turbine driven pump 32
= 2/3 low-low water level in any 2/4 SGs

loss of offsite power concurrent with main turbine-generator trip
b. Motor-driven pumps 31 and 23

2/3 low-low water level in any one SG

either main feedwater pump trip

safety injection signal

loss of offsite power concurrent with muin turbine-generator trip

2. Remote manual

The AFW system can be actuated by remote manual means from the main
control room

9/89
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Indian Point 3

Alternate remote manual
AFW pumps and valves can be actuated and controlled locally.

. Motive power

The AFW motor-driven pumps and motor-operated valves are Class 1E
AC loads that can be supplied from the swandby diesel generators as
described in Section 3.6. Redundant loads are supplied from separate load
roups.

gtum supply valve AFW-1139 for the turbine-driven pump is a Class 1E
DC load that can be suppiied from the station batteries as described in
Section 3.6. The specific battery could not be identified.

The AFW turbine-driven pump 1s supplied with steam from two main steam
lines via supply headers upstream of the main steam isolation valves.

i 1Omer

3

Lubrication is assumed to be provided locully for AFW pumps, pump
motors, and the turbine dnive.
Sources of pump and pump room cooling have not been determined.

Section 3.2 References

. NUREG-0611, "Generic Evaluation of Feedwatcr Transients and Small Break

Less of Coolant Accidents in Westinghouse-Designed Operating Plants,”
Appendix X-10, "Indian Point 3 Auxiliary Seedwater System,” USNRC,
Junuary 1980,

15 9/89
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Figure 32-1. indian Point 3 Auxiliary Feedwater System.
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Table 3.2-1. Indian Point 3 Auxiliary Feedwater System Data Summary
for Selecied Components

COMPONENT 1D cCOoOMP. LOCATION POWER SOURLE [VOLTAGE | POV 2 SOURCE ENMER.
IYPE L CATION LOAC GRP.

AFW- 1119 NV 1BAF PB

AFW 1187 NV 16AF P8

AFW 1188 NV 1BAF P8

AFW 1189 NV 18/ o8

AFW 27 v )

AFW 30 XV % B

AFW 31 MOP 1BAF PB BUS3A 480 15CH ACi2A 34
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Indian Point 3
3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

¢ is an integrated set of subsystems that perform emergency coolant

iniection and recirculation funcuons to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection functicn is performed during
a reiatively 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 spray systems (see Section 3.4).

3.3.2 %mm..n:ﬂnmnn
¢ emergency coolant injection (EC1) function is performed by the following

three ECCS subsystems:

Passive accumulators
Safety injection (S1) system
Residual heat removal (RHR) system

The §1 system provides high pressure coolant injection capability. The RHR pumgs
perform the low pressure injection function. The Refueling Water Storage Tank (RWST)
1s the water source for both the high and low pressure injection systems, Both systems
inject coolant into all four RCS cold legs. The S1 system can also inject into two hot legs.
After the injection phase is completed, recirculation (ECR) is performed by two

recirculation pumps drawing suction from the recirculation sump inside containment and
discharging into the RCS 2old legs. The kHR pumps provide a backup recirculation
capability from the containment sump

Simplified drawings of the low pressare injection/recirculation system are shown in
Figures 3.2-1 and 3.3:2. The high pressure injection system is shown in Figures 3.3-3
and 3.3-4. A summary of data on selected ECCS components is presented in Table 3.3-1,
Interfaces between the accumulators, the ECCS injection and recirculation subsystems and
the RCS are shown in Section 3.1.

3.3.3 E};“gm Operation
uring normal operation, the ECCS is in standby. Following a LOCA, the
four safety injection accumulators (one for each loop) will supply borated water to the RCS
as soon as RCS pressure drops below accumulator pressure (i.e., about 650 psig). A
safety injection signal (SIS) automatically starts the three high pressure safety injection
pumps and the two RHR pumps. The S1 pumps deliver borated water to two separate
discharge headers, The flow from each header is injected into each of the four RCS cold
legs. One header contains the Boron Injection Tank (BIT) for rapid injection of highly
borated water. The SI pumps provide adequate coolant maxeur following a small bre
which does not immediately depressurize the RCS to the accumulator discharge pressure.
For small breaks, operator action can be taken to augment the RCS
depressurization by utilizing the secondary steam dump capability and the auxiliary
feedwater (AFW) system (i.¢., depressurization due to rapid heat transfer from the RCS)
When the RWST water level drops to a prescribed low level setpoint, the low
pressure safety injection purngs are realigned to draw a suction from the containm. -t sum
and deliver water to the RCS hot legs or cold legs. If depressurization of the RC
proceeds slowly, high pressure recirculation can be accomplished by aligning the discharge
of the RHR pumps to the suction of the S1 pumps.
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3.3.4 Em:m.&nmumuh
or large LOCA, c~« of twe RHR pumEs plus three of four SI accumulators

are required for emcrfency coolaant injection. Since RCS pressure is relatively low, a break
in one RCS loop will not appreciably change the RHR flow rates being injected into the
other three loops. The ECI phase is terminaied before the RWIT is emptied. Emergency
coolant recirculation is established by at least one of two recirculation purnps. As &
backup, at least one of two RHR pumps can be aligned to the containment sump to perform
the ECR function.

If the four cold leg injection lines served by one SI header are intact, then flow
from one S1 pump is si “ficient to meet makeup requirements following a small break which
does not immediately depresssurize the RCS to the accumulator discharge pressure. If the
small break is in an injection line, two SI pumps are required. Note that SI pump shutoff
head is about 1463 psid, therefore, depressurization of the RCS must be augmented by the
secondary stear.i relief system and the auxiliary feedwate: system (see Section 3.2).

If depressurization of tne RCS proceeds slowly, it is necessary 10 =stablish a
high-pressure recirculation flew path with one of two recirculation pumps taking a suction
on the containmeit sump and delivering the water to the suction of one or two SI pumps
(as discussed above) for injection to the RCS. A buckup recirculation capability is
provided by aligning at least one 0i two RHR pumps to the suction of the S1 pumps.

Note that the combined capacity of the three reciprocating charging pumps is
294 gpm. While not part of the ECCS, the charging pumps may provide an adequate RCS
makeup capacity, at normal RCS pressure, for some small breaks.

3.3.5  Component luformation

A. Safety injection (high pressure) pumps 31, 32, and 33
. Rated flow: 400 gpm @ 2325 ft head (1008 psid)
. Rated capacity: 50%

. Shutoff head: 3375 ft head (1463 psid)

. Type: honzontal centrifugal

0 0D —

B. Residual heat removal (low pressure) pumps 31 und 32
1. Rated flow: 3000 gpm @ 332 ft. head (144 psid)
2. Rated capacity: 190%
3. Shutoff head: 47" fthead (161 psid)
3. Type: vertical centrifugal

C. Recirculation pumps 31 and 32
l. Rated flow: 3 O&m@ 332 ft. head (144 psid)
2. Rated capacity: 100%
3. Shutoff head: 447 ft head (194 psid)
4. Type: Vertical centrifugal

D. Safety injection accumulators (4)
1. Accumulator volume: 1100 fi3
2. Minimum water volume: 700 fi3
3. Nominal operating pressure: 650 psig
4. Minimum boron concentration: 2000 ppm

E. Refueling water storage tank
1. Capacity: 395,000 gallons
2. Design éressurc: Atmosphenc
3. Nomina! Boron Concentration: 2000 ppm (estimated)
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. Boron injection tank

|. Capacity: 900 gallons
2. Design Pressure: 1750 psig
3. Norminal Boron Concentration: 21,000 ppm

. RHR heat exchangers (2)

1. Design duty: 56.4 x 106 Btu/hr
2. Type: Vertical, shell and U-tube

Support Systems and Interfaces

. Control signals

1. Automatic
The ECCS injection subsystems are auromatically actuated by a safety
injection signal (S1S). Conditions initiating an SIS trip are:

Low pressurizer pressure

High containment pressure

High different.al pressure between any two steam generators

High steam flow in any 2 of 4 main steam lines coincident with low
RCS coolant average temperature (T,,y) or low main steam line
pressure

Manual actuation

High-High containment pressure

oo o

-0

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

. Motive Power

The ECCL .notor-driven cI:umps and motor-operated valves are Class |1E AC
lsoads thg*t can be supplied from the standby diesel generators as described in
ection 3.6.

. Other

1. The SI pumps are cooled by the CCW system (see Section 3.7). Booster
pumps connected to the shafts of the S| pumps are designed to circulate
ahout 15 gpm of CCW per SI pump (assuming all CCW pumps are
inoperable). The SI pumps can operate indefinitely in this condition, using
the CCW water as a heat sink. (Ref. 1)

2. The RHR pumps are cooled by the component cooling water (CCW) system
(see Section 3.7). Cooling water for the RHR pump seals is not required
when the temperature of the pumped fluid is iess than 150°F (i.e. as during
the injection phase of LOCA response). (Ref. 1)

3. The internal recirculation pump motors are coolea by the CCW system (see
Section 3.7).

4. Lubrication is assumed to be provided locally for the SI, RHK. and
recirculation pumps and motors.

3. Local room coolers are provided for the recirculation pumps and for tne
pumps.
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3.3.7  Section 3.3 References
1. Indian Point 3 FSAR, Section 6.2
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Figure 3.3-3. Indian Point 3 High Pressure Injection System.
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Table 3.3-1. Indian Point 3 Emergency Core Cocling System

Data Summary for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMER.
TYPE LOCATION LOAD GHP.

RCS-894A MOV RC MCC36A 480 55PAB AC/HA
RCS-8948 MOV RC MCC368 480 55FAB AC/EA
RCS-894C MOV RC MCC36A 480 55PA8 AC/SA
RCS894D MOV AC MCC368 480 55PAB AC/6A
RE-1802A MOV RC MCC36A 480 55PAB AC/5A
RE-18028 MOV AC MCC368 480 55PAB AC/6A
RE-31 MDP RC BUSSA 480 15C8 AC/5A
RE-32 MDP RC BUS6A 480 15CB AC/6A
RE -885A MOV SERAVWTRPIT MCC36A 480 55PAB AC/5A
RE 8858 MOV SERVWTRPIT MCC368B 480 55PAB AC/6A
RE-W1 TANK AC

RE-W2 TANK RC

RH31 MODP AHRPMPTIM BUS3A 480 15C8 ACI2A3A
AH -2 MDP AHRPMPRM BUS6A 480 15CB AC/6A
AH-744 MOV PPEN MCC36A 480 55PAB AC/S5A
AH-745A MOV RC MCC368 480 55PAB AC/6A
RH-7458 MOV RC MCC36A 480 55PAB AC/5A
Si-1810 MOV SiPMPRM MCC36A 480 55PAB AC/5A
SI-1852A MOV PAB MCC36A 480 55PAB AC/6A
S1-18528 MOV PAB MCC368 480 55PAB AC/6A
Si-18698 MOV RC MCC361s 480 55PAB AC/6A
Si-31 MDP SIPMPRM BUS5A 480 15CB AC/5A
Si-32 MDP SIPMPRM BUS2A 480 15CB AC/2A-3A
Si-33 MDP SIPMPRM BUS6A 480 15CB AC/6A
S1-638 MOV RC MCC368 480 55PAB AC/BA
SI-747 MOV RC MCC36A 480 55PAB AC/5A
SI-856A MOV RC
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Table 3.3-1. Indian Point 3 Emergency Core Cooling System

Data Summary for Selected Components (cominued)

COMPONENT 1D | comP. LOCATION POWER SOURCE |VOLTAGE] POWER SOURCE| EMER.
TYPE _LOCATION LOAD GRP.
518568 MOV AC MCC368 480 55PAR AC/HA
SI-856H MOV HC MCC368 480 55PAB AC/6A
SI-856J MOV AC MCC368 480 55PAB AC/6A
S1-856K MOV RC
51-882 MOV PAB MCC368 480 55PAB AC/6A
S1-887A MOV SIPMPRM MCC36A 480 55PAB AC/5A
S1-8878 MOV SIPMPRM MCC368 480 55PAB AC/EA
<i 8998 MOV RC MCC368 480 55PAB AC/6A
SIRWST TANK RWST




Indian Point 3
34 POST ACCIDENT HEAT REMOV:/ L SYSTEM (PAHRS)

3. 4.1 '

The PAHRS is an integrated set of subsystems that provide the functions of
containment heat removal and containment gressurc control following a loss of coolant
accident. In conjunction with the ECCS, the PAHRS completes the post-LOCA heat
transfer path from the reactor core to the ultimate heat sink. The Conainment Spray
System, a subsystem of the PAHRS, also serves to remove elemental iodine from the
containment atmosphere.

3 . 4 . 2
Adequate containment heat removal capability is provided by two separate, full

capacity systems.

Containment Spray (CS) system .
Containment Air Recirculation Cooling and Filtration system

The Containment Spray system operates in sequential modes. During the first
mode the containment spray pumps spray a portion of the Refueling Water Storage Tank
(RWST) into the entire containment atmosphere. After the contents of the RWST are
exhausted, water for containment spray is recirculated by diverting a portion of the ECCS
recirculation flow to \he spray headers. The diversion of the recirculation spray flow takes
place downstream of the RHR heat exchangers.

The Containment Air Recirculation Cooling and Filtration System is designed to
recirculate and cool the containment atmosphere after a LOCA. This system consists of
five containment cooling fans. These fans are cooled by the service water system,
providing heat transfer to the ultimate heat sink.

Simplified drawings of the Con ainment Spray system are shown in Figures
3.4-1 and 3.4-2. The containment cooling {ans are shown in the diagrams of the service
water system (see Section 3.8).

3.4.3

The Containment Spray system consists of two pumps, each supplying two 360
degree ring headers located in the containment dome area. The spray system will be
actuated by high containment pressure. During the injection ph+.e a portion of the contents
of the RWST are sprayed into the containment atmosphere by the CS pumps. During this
mode the contents of the spray additive tank (sodium hydroxide) are mixed into the spray
system to provide adequate iodine removal from the containment atmosphere by a washing
action. Because the addition of the spray additive could cause consideiable damage to
materials and equipment within the containment the spray additive valves have a timer
which delays their opening for two minutes following a spray initiation signal. This gives
the operator a chance to determine whether the spray signal is erroneous, and operate a
“cancel” burton on the main control board which will prevent tiie spray additive valves trom
opening.

When the RWST is exhaused, or sufficient sump level is obtained, recirculation
spray flow will be initiated. The operator can remotely open the stop valves on either of the
two spray recirculaton lines. The flow will be split so that at least 600 gpm is delivered to
the core and the remainder to the spray headers. With this split flow, decay heat can be
removed from the RCS and the containment pressure maintained below design limits. This
mode of operation will be continued for at least two hours following the accident in order to
complete the removal of iodine from the containment atmosphere.

The air recirculation system consists of five 20% capacity air handling units.
Euher all five, or at least three of five, will be started after an accident, depending on the
availability of emergency power. The location of the distribution ductwork ensures thiat the
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air is directed to all areas requiring ventilation before returning to the air handling units.
The fans are operating during normal operation In the event of an accident, the flow is
split so that part of the flow passes throug!!\hmc filtration portion of the unit and the
remainder goes directly to the cooling coils. The bypass flow control is accomplished via a
damper, that is positioned by redundant solenoid valves.

Any of the following combization of equipment will provide sufficieat heat
removal capability 10 maintain the post-accident containment pressure below design limits,
assuming that the core residual heat is released to the containment as steam:

- Both containment spray pumps (and one of the two spray valves in the
recirculation path)
All five containment cooling fans
One containment spray pump and any three of five containment cooling fans

344 ;
The containment cooling function is performed by the containment spray system
and the containment air recirculation system. Each system is rated at 100% of the required
cooling capecity. Any of the following combinations of equipment will provide sufficient
containment heat removal capability to maintain post-accident containment pressure below
the design limit, assuming that the core residual heat is released to the containment as steam
(Ref. 1):

All containment fan cooler units -

Both containment spray pumps during the injection phase and one of two
recirculation pumps with an open recirculation flow path during the recirculation
phase ‘

Any three of five containment fan cooler units plus one containment spray pump
during the injection phase

3.4.5  Component Information

A. Containment Spray Pumps (2)

. Rared flow: 2600 gpm @ 427 ft head (185 psid)
Rated capacity: 50%

Shutoff head: 457 ft., or 198 psig at 60°F

. Type: horizontal centrifugal

pray Additive Tank

Capacity: 5100 gal

Design pressure: 300 psig

3. Nominal NaOH concentration: 3C w/o

8 —n P A

C. Containment Fan Coolers (5)
I. Rated flow: 34,000 ¢fm @ 47 psig and 271°F
2. Rated heat transfer: 76.32 x 106 Btu/hr @ 47 psig and 271°F
3. Rated capacity: 20% each FCU

The recirculation pumps and RHR heat exchangers used during the recirculation
spray phase were described in Section 3.3.
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Indian Point 3
Support Systems and Interfaces

. Control Signals

1. Automatic
a. The containment spray sysiem is automatically actuated whenever the
coincidence of two sets of two-oui-of-three high-h'gh containment
ressure (approximately 50% of design value) signals occur,
b. The containment fan cooler dampers and solenoid valves are switched to
the accident position upon receipt of a safety injection signal.
2. Remote manual
a. All PAHRS subsystems can be actuated by remote manual means from
the control room. A safety injection signal can be initiated manually.
b. The transition from the injection to the recirculation phase of
containment spray system operation requires remote manual actions.

. Motive Power

The CS pumps and motor-operated valves, and the containment fan cooler
motors, 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.

. Cooling Water

1. The RHR heat exchangers, used during recirculation, are cooled by the
component cooling water system (see Section 3.7),

2. The containment fan cooling units are supplied with cooling water by the
service water system (see Se<tion 3.8).

., Other

I. The CS pumps do not require cooling water. The cooling water
reg)uiremems for the RHR and recirculation pumps are discussed in Section
6.2.

. Lubrication is assumed 10 be provided locally for the CS pumps.

. Sources of pump room cooling have not been determined.

Section 3.4 References

w0

. Indian Point 3 FS AR, Section 6.4.3.
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Table 3.4-1. Indian Point 3 Post-Accident Heat Removal System
DataSummary for Selected Components

COMPONENT 1D COMP. LOCATION POWEP SOURCE |VOLTYAGE| POWER SOURCE EMER.
TYPE LOCATION LOAD GRP.
CRF-31 FCU RC BUSS5A 480 15CB AC/SHA
CRF 31 FCU RC BUS5A 480 15C8 AC/SA
CRF 32 FCU RC BUS2A 480 1508 AC/2A 3A
CRF-32 FCu RC BUS2A 480 15CB AC/2A-3A
CRF-33 FCu RC BUS5A 480 15C8B AC/SA
CRF 33 fCU AC BUS5A 480 15C8 AC/SA
CRF-34 FCU RC BUS3A 480 15C8 AC/2A-3A
CRF-34 FCU RC BUS3A 480 1508 AC/2A 3A
CRF-35 FCU RC BUS6A 480 15CB AC/6A
CRF-.5 ¥cu AC BUS6A 480 15C8 AC/6A
€S 31 MDP PAB BUSEA 480 15C8 AC/5A
CcS32 MDP PAB BUSGA 480 15CB AC/6A
CS 866A MOV PAB MCC36A 480 55PAB AC/5A
CS 8668 MOV PAB MCC368 480 S5PAB AC/6A
CS-889A MOV RC MCC36A 480 55PAB AC/S5A
CS5-8898 MOV RC MCC368 480 55PAB AC/6A




Indian Point 3
3.8 INSTRUMENTATION AND CONTROL (1 & C) SYSTEMS

3.5.1 :
The Instrumentation and Control systems include the Reactor Protection
Systems (RPS), the Engineered Safety Feature Actuation Systems (ESFAS), and systems
for the display of plant information to the operators. The RPS and ESFAS monitor the
reactor plant, and alert the operaior to take corrective action before specified limits are
exceeded. The RPS will initiate an automatic reactor trip (scram;) to rapidly shutdown the
reactor when plant conditions exceed one or more specified limits. The ESFAS will
automatically actuate selected safety systems based on the specific limits or combinations of
limits that are exceeded. A remote shutdown capability is provided to ensure that the
reactor can be placed in a safe shutdown condition in the event that the main control room
must be evacuated.

3.5.2

The RPS includes sensor and transmitter units, logic units, and output trig
relays that operate reactor trip circuit breakers to cause a reactor scram. The ESFA
includes independent sensor and transmitter units, logic units and relays that interface with
the control circuits for the ruany different sets of components that can be actuated by the
ESFAS. Reactor shutdown from outside of the control room can be accomplished by
transfering control of required equipment to alternate control sites.

3.5.3  Sastem Operation

A. RPS
The Westinghouse RPS (or Reactor Trip System, RTS) has four input
instrument channels (1, 2, 3, and 4), and two output actuation trains (C and
D). RPS inputs are listed below:

Manual

Overpower nuclear flux

Ovenemperature delta T

Overpower delta T

Low pressurizer pressure

High pressurizer pressure

High pressurizer water level

Low reactor coolant flcv.

Undervoltage on reactor coolant pump bus
- Underfrequency on reactor coolant pump bus
- RCP circuit breaker open
- Safety injection signal (SIS)
- Turbine generator trip
- Steam/feedwater flow mismatch

Low-low steam generator water level

High intermediate range nuclear flux

High source range nuclear flux

The C and D logic trains independently generate a reactor trip command when
prescribed parameters are outside the safe operating range. Either RPS train is
capable of opening a separate and independent reactor trip circuit breaker to
cause a scram. The manual scram A and B circuits bypass the RPS C and D
logic trains and send a reactor trip command directly to shunt trip circuitry in the
reactor trip circuit breakers.
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B. ESFAS

The ESFAS has four input instrument channels and two output actuation trains
(A and B). In general, each train controls equipment powered from different
Class 1E AC electrical buses. An individual component usually receives an
actuation signal from only one ESFAS train. It is assumed that train A actuates
componerits powered by bus 5A, and train B actuates components powered bx
bus 6A. It is unknown which train actuates components powered by buses 2
and 3A, but it is suspected that train A actuates bus 3A components and train B
actuates bus 2A components. The ESFAS generates the following signals: (a)
safety injection signal (S1S), (b) auxiliary feedwater actuation, (3) containment
isolation, (4) main feed vater line isolation, (§) main steam line isolation, (6)
containment spray actuation and (7) containment recirculation system actuation.
The control room operators can manuaily trip the various ESFAS logic
subsystems. Details regarding ESFAS actuaiion logic are included in the
system description for the actuated system.

C. Remote Shutdown
Controls that are critical to the safe shutdown of the plant which are availat'c
outside the control room are described below (Ref, 1).

Local stop/start pushbutton motor controls with a selector switch are provid-«d at
each of the motors for the equipment listed below. The selector switch will
transfer control of the switchgear from the Control Room 10 local at the motor.
Placing the local selector switch in the local operating position will give an
annunciator alarm in the Contro! Room and will turn out the motor control
position lights on the Control Room panel. The equipment consists of:

Motor driven auxiliary feedwuter pumps
Charging pumps
Boric acid transfer pumps

Remote stop/start pushbutton motor controls with a selector switch are provided
for each ot the motors for the equipment listed below. These controls are
grouped at one point in the switchgear room convenient for operation. The
selector switch will transfer control of the switchgear from the Control Room to
the remote point. Placing the selecior switch to local operation will give an
annunciator alarm in the Contro: Room and will turn out the motor control
position lights on the Control Room panel. The equipment consists of;

Service water pumps 31 thru 36
Containment air recirculation fans
Control room air handling unit including control for the air inlet dampers

Key operated control switches locsted on MCC 312A provided local control for
the followirig equipment when using their alternate power sources:

- Component cooling water pump 32
Charging pump 31 or charging pump 32
Backup service water pump 3

Switching cabinets have been provided to permit local operation of Diesel
Generator 3, its associated 480V load ceniers and to permit local indication of
safe shutdowr: instrumentation (steam generator level, pressurizer level and
pressurizer pressure), independent of the effects of a cable spreading room fire.
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Speed control is provided locally for the following equipment:

Turbine driven auxiliary feedwater pump
Charging pump

Local valve control is provided for the following:

- Main feed reguiators

- Auxiliary feed control valves (these valves are located local to the auxiliary
feedwater pumps.)
Atmospheric dump valves (normally auto control at hot shutdown.)
Letdown orifice isolation valves (locally to the charging pumps)
All other valves requiring operation during hot standby

The local controls consist of local stop and start buttons with selector switch
and position lamp.

System Success Criteria

A. RPS

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

logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channei has a fail-safe failure mode).
A reactor scram will occur upon loss of control power to the RPS, A reactor
scram usually 1s implemented by the scram circuit breakers which must opern in
response to a scram signal, Typically, there are two series scram circuit
breakers in the power path to th2 scram rods. In this case, one of two circuit
breakers must open. Details of the scram system for Indian Point 3 have not
been determined.

. ESFAS

A single component usually receives a signul from only one ESFAS output
train. ESFAS Trains A and B must be available in order to auiomatically actuate
their respective components, ESFAS typically uses hindrance input logic
(normal = 1, trip = 0) and transmission output logic (normal = 0, trip = 1), In
this case, an input channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the chunnel has a fail-safe failure mode).
Contral power is needed for the ESFAS output channels to send an actuation
signal. Note that there may be some ESFAS actuation subsystems that utilize
hindrance output logic. For these subsystems, loss of control power will cause
system or component actuation, as is the case with the RPS. Details of the
ESFAS system for Indian Point 3 have not been determined.

. Manually-Initated Protective Actions

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

3.5.5  Support Systems and interfaces
A. Control Power

1. RPS
The RPS is powered from 118 VAC vital buses 31, 32, 33, and 34 (see
Section 3.6).

2. ESFAS

The ESFAS input instrument channels most likely are powered from 118
VAC vital buses 1 to 4. The ESFAS Train A and B output logic is powered
from 125 VDC distribution panels 31 and 32 respectively. These
distributions panels are powered by batteries 31 and 32, respectively.

3.8.6  QSection 3.5 References
1. Indian Point 3 FSAR (Update), Section 7.7.3,
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3.6.4

J.6.5

3.6.6

[
M.

Indian Point 3

System Success Criteria

Basic system success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line systems, which then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for cross-tics that may exist between independent load groups:

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

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

Power to the battery chargers is restored befere the batteries are exhausted

Comporent Information

Standby diesel generators (3)

1.
3.
. 7
4.

N

-~

Maximum continuous rating: 1750 kW
2 hour rating: 1950 kW

Rated voltage: 480 VAC

Manufacturer: Alco

. Batteries (4)
1.

Type: Lead-acid
Cells: 60

Control Signals

1.

2.

Automatic
ine standb, diesel generators are automaticully started based on:
Undervoltage on the normal bus
Safety injection signal (SIS, see Section 3.3)
Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated from the main control room.

. Diesel Generator Auxiliary Systems
l.

Diesel Ceoling Water System

Heat is transferred from a jacket water system to the service waier system.
Each diesel receives redundant cooling water supplies from the SW "A",
“B" and "C" headers.

. Diesel Starting System

The air starting system for each diesel is capabie of 4 start atempts without
requiring AC power to recharge the starting air accumulators.

. Diesel Fuel Oil Transfer and Storage System

A 175 gallon "day tank" supplies the relatively short-term (approximately 75
minutes) fuel needs of each ciesel. The day tanks are automatically
replenished from separate underground storage tanks during engine
operation.

. Diesel Lubrication System

Each diesel generator has its own lubrication system.
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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
This system maintains the environmental conditions in the diesel room
within limits for which the diesel generator and switchgear have been
qualified. This system may be needcd for long-term operation of the diesel
generator.

C. Switchgear and Battery Roon: Ventilation Systems

Details on switchgear and battery room ventilation systems have not been
determined.
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FROM 138 &V TO 345 kv
SWITCHYARD SWITCHY ARD

| 4

ey 138 KB 9KV 22eVE 9 KV ,W.F,v,

Figurz 3.6-1. Indian Point 2 6300 and 480 VAC Electric Power System.



HIRIO SN L

u O
WA ey eORS 4

MOV INGINORE ESNG TR LD
T LEINNVHO Sats OL

NOULY AN R LSNE Y OLLRST
® AL INNYHO S OL

t

B

NOUVIN  YUISNE WORLED

¥ 1 T inedWhiO St O

!

WIISAS J9mOog 2110313 JVA 021 Pug DQA SZi € uiod uepu) Z-9°¢ sinbig

NOULY NG RILSNG TWOILIKD

Wi TINNHO Sl O

]

e SNE

ANIMRILSNS OWA GEL

e SNg
ININRIISNE WA OCL

& SN
INNRELSNE WA 02

£ SN
LNIWRILSN WA 024

AN
CEICERL

!

!

JV

e 1S 00 aNNe

€L 10 NG VINVd

2L AN
Yl 3AN

2E 1SI0 00 aNv¥d

Ve LDIG 20 TNV

NOR LB LSI0 DGASZE NO LOiS 15390 2OASS NOLOE L S0 D0ASSL NGO L S10 DGASSE

#E£ 50 SNE D0A SE €€ 00 Sna XA & 2E€ 50 SN O0A S V50 SNE 20A S
»I!!ﬁ i < |.Hl| BRI .IMW. 1 <€ 08 I..—ll. 1 08
e Z5 [H30enn0 — nbs...m!dzo = ZS [0 — 7S | vioue0

> P A 3LivE z AM3LIYE .t Ad3Live
A1 ivE Ad3LIvE | AniLiva AtiLIvE *

- e ) i€ oM LU ) D96 0w
OV A G reCRs 4 WA ONY 00 4 ONA T e 3 ONAQEY IORES  OMA JBY FRORS

HIN0 1SNV L

9/89

43



68/

Table 3.6-1. Indian Point 3 tlectric Power System Data Summary
for Selected Components

COMPONENTY 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMER.
TYPE LOCATION LOAD GRP.
BATT31 BATT BAT31RM DC/31
BAT132 BATT BATRM32 DC/a2
BATI33 BATT DGAM31 DC/33
BC31 BC 33CB MCC39 480 3508 AC/5A
BC 32 BC 33C8 MCC37 480 55PAB AC/6A
BC-33 BC 15CB MCC36C 480 15CB AC/2A-3A
BUS2A BUS 15C8B DG 31 480 DGRM31 AC/2A-3A
BUS3A BUS 15CB DG 31 480 DGRM31 AC/2A3A |
BUS5~ BUS 15CB DG-33 480 DGRM33 AC/5A
BUSGA BUS 15C8 DG 32 480 DGRM32 AC/6A
CB2A cB 15CB
CB3A cB 15C8B
CB5A CB 15C8
CB-6A ce 15CB
DC-31 BUS 33CB BATT31 125 BAT31RAM DC/31
DC-32 BUS 33CB BATT 32 125 BATRM32 DC/32
DC-33 BUS 15CB BAT133 125 DGRM31 DC/33
DG 31 DG DGAM31 AC/2A-3A
DG 32 oG DGRM™2 AC/6A
DG 33 G DGAM33 AC/SA
INST-BUS-31 BUS CR INV-31 118 33CB 0C/31
INST-BUS-32 BUS CR INV-32 118 33CB 0C/32
INST-BUS 33 BUS CR INV-33 118 0C/33
INS T-BUS-34 BUS cR INV-34 118 DC/34
INV-31 INV 33CB DC-31 125 33C8 DC/31
INV-32 NV 33CB DC32 125 33C3 DC/32
INV-33 NV 33CB DC-33 125 15C8 DC/33
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Talille 3.6-1. Indian Point 3 Electric Power System Data Summary
for Selected Components (continued)

COMPONENT ID | CuMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMER.
| TYFE LOCATION LOAD GRP.
Miv 34 INV 33CH DC-34 125 33C8 DC/34
MCC36A MCC 55PAB BUSSA 480 15CB AC/SA
MCC368 MCC 55PAB BUSEA 480 15C8 AC/6A
MCC36C MCC 15CB BUS2A 480 DGRM31 AC/2A-3A
MCC37 MCC 55PAB BUS6GA 480 15CB AC/6A
MCC39 MCC 33CB BUS5A 480 15C8 AC/5A




Table 3.6-2. Partlal Listing of Electrical Sources and Loads
at Indlan Point 3

POWER | VOLTAGE | EMERG [POWER SOURCE| LOAD (OAD COMP [ COMPONENT |
SOURCE LOADGRP| LOCATION |SYSTEM [COMPONENT ID| TYPE | LOCATION
(BATT3 728 TTR1 . |BAT3IAM LI <o T 1V -J 11—
(BATTAZ 13 72 |BATAMGZ 113 [XH) IV 1 ——
(BATTa3 128 B/ i BC-38 BUS (168
BUSIA 80 AC/ZA-9A | 16CB 12 [T} CCWPNMPEM |

BUSIA TR RC/ZA 9A [ 15CE Tera WOF T SPMPRM
"BUSTA T80 ACZA3A n | LI T WG TECE
"BUSZA 80 ACZASA|16CB | PAHRS |CRFa2 T (RS

BUSZA 480 ACZA-3A | 16CB PAHRS | CHF32 FCU |

(BUSIA 80 ACIZA3A | 165CB W W22 ("< ) {* S—
BUSIA 480 AC/ZA-3A | 15CH AFW | AFW-31 MOP | 1BAFFE
BUSIA 480 AC/ZA-3A | 16CE TVCS | CR-CHaz2 WP~ BEPAE |
BUSIA 780 KCZR3A | 1508 LR L 2R L
BUSIA 480 AC/ZA3A | 1808 PAHRS | CRAF-34 U W

BUSIA 480 AGIZA-3A [15CB PAHRS |CRF-34 TreU

BUSIA 480 AC/ZAOA [ 15CB W SW-38 MDF  [INTK b
"BUSIA 280 AC/ZA3A | 1808 W SWas  |MDP |ESWPLTF
BUSCA 480 AC/SA | 15CB AC (oY) COWPMPAM |
[BUSSA 480 AC/EA | 15CB CVCS | CH-CHaY WOP | SSPAB |
BUSEA 480 AC/SA  [15CB ECCS  [RE3I " [ o R
"BUSEA 80 AC/BA 1688 |ECCS &3 EE
(BUSEA 80 AC/SA |15CB MCC36A WMCC | S5PAB
[BUSEA 480 AC/EA | 15CB EP | MCC® (/S K CT
[BUSEA 480 AC/SA | 15CB [CAF3) FCU [’

(BUSEA 180 AC/BA 1568 |PAHAS |CRFa 9

(BUSEA 480 AC/BA | 15CB PARRS | CAF33 VI
(BUSSA 480 ACBA  |15CB FAHRS | CHF-33 FCU

BUSEA 480 ACIBA | 15CE PAHRS | 531 WOP | FAB
(BUSSA 480 AC/SA | 15CB W SW-31 MDP | INTK
"BUSER 480 AC/SA | 15CB W |SWod MOP  [INTK
(BUSEA 480 ACBA |15C8 W |swa7 WMDP |ESWPLTF |
BUSEA 480 ACI6A | 1508 AC (X MOP | CCWPMPRM |
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
al Indian Point 3 (continued)

POWER | VOLTAGE | EMEARG | U C [~ LOAD | COMP | COMPONENT |
SOURCE LOAD GRP| LOCATION  |SYSTEM [COMPONENT ID] TYPE |  LOCATION
BUSEA 480 ACBA |15CE ]IFW—W“WWW———
(BUSEA 460 AC/GA | 15CB CPEVEE T [CHCHES  [MDP [ SEPAB

2 w0 KGR [15C8 | ECCS [RE3: (V] 1o

[BUSER 700 ACRRA |T5CE o100 T V< 1TV T

BUSEA 480 C/6A | 18CB  |ECCS |&ra8 [wDP TSPWPRM ]

(BUSEA 480 ACBA | 15CB EP | MCC3&B MCC | SBPAE |

"BUSEA 160 AC/6A  [165CB  |EP |wmccar . |wmGE TEsPAE

"BUSEA 480 ACBA | 15CE TPARRS [CRF38  [foU 1R¢

BUSEA 280 ARG % |TECE  |PAHAS [CRF3% F "

BUSEA 480 BA | 16CB  |PAWRS |CS.97 [l I -7 Y- E—

[BUSEA 460 ACOA |15CB W W MOP [INTR ]

BUSER 0 Yo7 Y ST U L7/°L 0 1) S—

BUSEA 780 ACRRA |15CE W SW-30 MOP | ESWPLTE |

Be-31 1285 DC/a1 | 3308 NV-31 [ 3500 g

be-32 125 OC3z [ [EF [Wva: [ 3308 s

DC-33 125 7 (18CH EP TNV-33 N 33CE bt

DC-34 128 34 |33CB EP NV-34 i 3308

B3 8% AC/ZA3A | DGRMET EF ~ [BUSzA B80S [TSCE

B&3 480 BGANG T EP | BUSIA BUS [15C8

(0G-32 480 AC/BA LHas USEA CIVE N T <] E——

065 480 AC/BA BUSSA [BUS [is¢c8 |

INV-31 118 e/l | 2368 EF INST-BUS-a1 | BUS

Nv-32 KL 732 T [33CB INST-BUS-32 | BUS | CR

NV-33 e J IR EP  |INST-BUS33 |BUS [CH

TNV-34 (5] 734 INST-BUS-34 |BUS [CeR 1

MCCI6A 480 AC/SA | SEPAB AC CC822A MOV |PPEN |

MCCI6A 480 AC/BA | SSPAB CVCE  |CH-BA31  |MOP |SSPAE

MCC36A 480 7 [S5PAB |ECCS  |ACS804A WOV THE —

MCCIBA 480 AC/SA | 55PAB B L% 7T o b a—

MoCIoA 480 AC/BA | 55PAD "RE-1802A MOV | ARG

MCCIGA 480 AC/SA | 55PAB ECCS [REBBSA — [MOV | SERVWIRST |
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Table 3.6-2. Partial Listinrg of Electrical Sources and Loads
st Indlan Point 3 (conmiinued)

[ POWER ] VOLTAGE | TOAD |

SOURCE LOAD GRP|  LOCATION | SYSTEM |COMPONENT |
TR W ' ELLLL B § (< T8 S
CSIoE T S T I Yo% 7 S 17 | {1 R R el
TSR w0 LU S 17 N ol T T A
oo ] ACGA |UEVAE (GITREEA WOV |
s e L1 Y S 1 L7 Y S {14 157 LA <1
WETSer W L 16% 7 N 117 1 N 1L N 1N T/ — i
TSR T TS ) S 7 x L g o
WCTSER T TR |SEPRE | TAWAE [CEEeA v
L) 11 LU 7 S 17 Y S £ 14 % 5T — i
VETER W A S 1Y) L1¥3 v
TR we Yo7 S TV L o T}

e — ) (177 W 117 M £ g CREF] o
L ) (Yo7 S 117 — o1 (R T V54

WCESE 460 ACGE  |EEPRE — |ECCE [RCEERaD WOV
Lo T 1 LI T 117 Y S {0 1T
Lok T ) Y7 Y S 117 1 S £l T
L0k 1] RERR [ERPFE [ECCE [RES0EE  [Wov™
WETWE e L0 N {05 57—l
e - 1) LA Y S 1 1.7 Y B T T T 5] T
WETHE a0 ACBA  [EPAE ECCS [GIGesE  [NMOV ]
WEENEE ar- z,;ﬂr—‘um—‘~“!ztr41w——m*
WETWE 70 BT 7 W 1.7 Y . 705 1 11— v
e T LLLZL B i £ 17 1
i 1 1 17 ey 41 £ 1
L ' ACBR  |SEPAE —[eeCs (oW TV
L B a1 T £ YR T
L a0 ACBR  |SEPRE [€CTE 1o TV
MECAEE T RCRK[SEPAE — |PAWRS |Co@6eE WSV
L T T 7Y B V% T e o
(L0 T ) AC/GA  [ERTAE L153 Wy
LB w5 aTRR  [o8VAE IO % R

il

LTI
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Table 3..-2. Partial Listing of Electrical Sources and Louds
ot Indian Point 3 (continued)

ecrro B et -1 gy ok B O By
RS Ty ACERTR T [ 18 1] | B ] 1~ ——
L 112 LLL | ey 10 5 e U 17
(U5 La—r 1 KCRA [OEPRE |CVCS [CRPWAT  [WOF T PRE ]
Ll o ACBA | CEVAR W | [N 1+ —
VTR ' 1 7 S 1 T e
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Indian Point 3

37 AUXILIAKY COOLANT COMPONENT COOLING WATER
SYSTEM (CCW)

3.7.1 Rmm_mnsgnn
¢ Auxiliary Coolant System consists f three subsystems, the Component

Cooling Water (CCW) System, the Residual Heat Removal (RHR) System, and the Spent
Fuel Pit Cooling System. This section will focus on the Component Cooling Water
system. The RHR system is discussed in Section 3.3 (ECCS) due 1o its role as a low
pressure injection and recirculation system.

The CCW system is designed to remove residual and sensible heat from the
RCS during plant shutdown by cooling the RHR heat exchangers, to cool the letdown flow
to the Chemical and Volume Control System during power operation, and to provide
cooling to dissipate heat from various primary plant components,

312 Wﬂm
e CCW system is a closed loop cooling systam consisting of three parallel

pumps and two main headers. The cooling loads are divided between the two headers in
such a manner to ensure that each header serves a redundant set of components needed to
establish and maintain a sa’e shutdown condition following @ design basis accident. Each
header contains a heat exchanger that transfers heat (o the service water system. Two surge
tanks, one for each header, accomimodate g‘vmsion. contraction, and inleakage of water,

Simplified drawings of the CCW system are shown in Figures 3.7-1 and 3.7.2.
A summary of the data on selected CCW system components is presented in Table 3.7-1.

3.7.3

Duning normal power operation two component cooling pumps and one
component cooling heat exchanger are in service 1o support equipment in the Primary
Auxiliary Building and the containment. Water is normally suppliz ! to all components
served by the CCW system, including components that are not opeming. One standby
pump provides 50% backup pumping capacity and the second heat exc anger provides
100% backup cooling capability. Dunng plant shutdown and durir, Me recirculadon phase
following a LOCA, all three pumps and both heat exchangers are normally utilized to
remove the residual and sensible heat. 1f one pump or heat exchanger is not operative, safe
shutdown of the plant is not affected, however the time for cooldown is extended.

Heat loads supported by the CCW system include the following:

RHR heat exchangers
RHR pumps

S1 pumps
Recirculation pumps
Charging pumps

| Component cooling is also provided for other components, such as the reactor

cooling pumps and components of the Chemica' and Volume Control System. At the

r‘:am c::‘l‘_am pump, component cooling water removes heat from the bearing oil and the
¢ er.

3.7.4 Wmm
e system can provide adequate cooling for decay heat removal with one

CCW pump, or one heat exchanger out of service Normally two CCW pumps and two
heat exchangers are used for residual heat remos . . (i.e. during a cooldown, or ollowing a
LOCA) (Ref. 1).

The CCW pumps are not started following a LOCA with station blackout.
Under this condition, the only heat removal requirement is for the bearings of the S1 pumps

50 9/89
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and motor cooling for the recirculation pumﬁs. The water voiume of the CCW system
serves as @ heat sink.  Estimates cited in the FSAR (Ref. 2) suggest that the S1 and
recirculation pumps will be adequately cooled for an extended period of time without tow
it the CCW system,

7.5 Component loformation

A. Component Cooling Water Pumps 31, 32, and 33
1. Rated flow: 3600 gpm @ 220 ft head (958 psid)
2. Rated capacitv: §
3. Type: horizonial centrifugal

B. Component Cooling Heat Exchangers 31 and 22
1. Design duty: 31.4 x 106 Bru/hr
2. Type: shell and straight tube

3.7.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
The CCW pumps are not automatically actuated.
2. Remote Manual
The CCW pumps can be actuated by remote manual means from the control
room.

B. Motive Power
The CCW motor-driven pumps an¢' motor operated valves are Class 1E AC
;oadg tht;l 6can be supplied from the standby diesel generators as desenibed in
ection 3.6,

C. Other

1. The CCW heat exchangers are cuoled by the service water system (see
Section 3.8).

2. Lubricauon is assumed to be provided locally for the CCW pumps.
3. Sources of pump and pump room cooling huve not been determined.
4. CCW makeup water is provided by the primary water treatment plant.

377 Ssction 37 References
1. Indian Point 3 FSAR, Section 9.3.1.

2. Indian Point 3 FSAR, Section 9.3.3,
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Table 3.7-1. Indian Point 3 Auxiliary Coolant Component Cooling Water
System Cata Summary for Selected Components

COMPONENT 1D | COMP. LOC 4 ON POWER SOURCE |VOLTAGE| POWER SOURCE| EMER
TYPE LOCATICN __ |1LOAD GRP.

cC 31 MOP CCWPMPTM BUSS5A 280 5CH AC/SA

cC 32 MNP CCWPMPRM BUS2A 480 15CB 2A3A

cCc33 MOP CCWPMPRM BUS6A 480 15CR AT/GA

CC 822A MOV PPEN MCL A 480 55PAB AC/SA

CC 8228 MOV PPEN MCC368 480 SSPAB AC/BA

CC HX31 5% PAB

cCHX32 X PAB

AH 31 X RC

RH HX32 HX RC

i




Indian Point 3
3.8 SERVICE WATER SYSTEM (SW§S)

3.sl %nsm_mwunn
¢ Service Water System supplies cooling water from the ultimate heat sink,

the Hudson River, to various heat loads in both the primary and secondary portions of the
plant. The system is designed to provide a continuous flow of cooling water to these
systems and components necessary for plant safety either during normal operation or under
abnormal and accident conditions.

3.8.2

The Service Water System contains two headers, an “essential” header and a
‘non-essential” header, each supplied by three motor-driven pumps. Each set of three
SWS pumps can supply the essential loads while the other set of pumps is supplying the
non-essential loads. In addition, a backup service water system, consisting of three more
pumps and a separate supply line, can be brought into service as required. The backup
system utilizes a separate intake struciure, The SWS supplies cooling water to the diesel
generators, the component cooling heat exchangers, and the containment fan cooler units.

Simplified drawin& of the SWS are shown in Figures 3.8-1 and 3.8-2. A
summary of data on selected SWS components is presented in Table 3.8-1.

3.8.3 W
One SWS ioop, normally Loop B, is denoted "essential” scrvice water, while

the other loop is denoted "non-essential” service water. During normal operation the
essential loads can be cooled by any one of the three service water pumps on the essential
header. Essential loads are those which must be supplied with cooling water in the event of
a blackout and/or LOCA and inciude the following:

Containment fan cooler units (filter uniis and motor coolers)
Diesel generators
Instrument air compressors
Other heat loads served by the essential header
Main turbine oil coolers
Feedvater pump ol coolers
Seal oil coolers

Non-essential loads can be supplied by any two of the three service water pumps on the
non-essential header. These loads include the following:
Component cooling water system heat exchangers
Control building air conditioners
Circulating water Eump seals
Intake screen was
Closed cooling system
Flash evaporators
Main turbine auxilianes
Iso-phase bus
Excuter
Hydrogen coolers

The CCW heat exchangers are considered non-essential loads in the sense that service
water to the CCW heat exchangers is not required during the injection phase of a LOCA.
By manual valve operation the essential loads can be transferred to the supply line carrying
the non-essential loads, and vice versa.
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Tabie 3.8-1. Indian Point 3 Service Water System Data Summary
for Sele~ted Components

CONPOMENT ID ComMP. LOCATION POWER VOLTAGE | POWER SOURCE EMER
TYPE LOCATION LOAD GRP_|
SW-22 MOP INTK PUS2A 489 15C8 AC2A-3A
SW31 MOP INTK 2. JS5A 280 1508 AC/SA
SW 33 MDP INTK BUS &A 280 15C8 AC/SA
SWas MDP NTK AUSHA 280 1508 AC/SA
SW 35 MOP INTK B1i53A «80 1508 AC/2A 3A
SW 36 MOP NTK BUISHEA 480 15C8 AC/SA
SW-37 MDP ESWPLTF BUS5A 480 15C8 ACSA
SW-38 MOP ESWPLITF BUS2A 280 1508 AC/2A 3A
SW-39 MDP ESWPLTF BUSGA 430 15CR AC/6A




Indian Point 3
3.9 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.9.1 Wﬂﬂ
e CVCS is responsible for maintaining the proper water inventory in the

Reactor Coolant System and maintaining water purity and the proper concentration of
neutron absorbing and corrosion inhibiting chemicals in the reactor coolant. The makeup
function of the CVCS is assumed to be required 1o maintain the plant in & long-term hot
shutdown condition. The charging pumps do not perform an emergency core cooling
function.

e CVCS provides a means for injection of control poison in the form of boric

acid solution, chemical aduitions for currosion control, and reacior coolant ¢leanup and
degasification. This system also adds makeup water to the RCS, reprocesses water
letdown from the RCS, and provides seal water injection to the reactor coolant pump seals.
RCS makeup is pruvided through a charging line which enters RCS loop 1 cold
leg on the suction side of the reactor cooleni ;ump. An alternate charging connection is
rovided to the hot leg of loop 2. The CVCS contains heat exchangers, demineralizers,
ric acid tanks, a volume control tank, and three charging pumps to provide makeup and
chemical control,
Simplified drawings of the CVCS, focusing on the makeup function, are shown
1. Figures 3.9-1 and 392 A summary of data on selected CVCS components is
presented in Table 3.9-],

3.9.3

During normal plant operation, one charging pump is running with its suction
aligned to the Volume Controi Tank (VCT). The letdown flow from the RCS is directed to
the VCT. The reactor makeup control subsysiem of the CVCS maintains the desired
inventory in the VCT,

The reactor makeup control is normally set to the "Automatic Makeup' position.
In this mode if the level in the VCT reaches a iou setpoint of 21.4% (Ref. f). a preset
solution of concentrated boric acid and primary water is mixed in the boric acid blender and
directed to the charging pump suction header. The low-level signal from the VCT will start
one boric acid transfer pump and one primary makeup pump, and open the valves to the
charging pumps. If level in the VCT reaches a low-low setpoint of 8.5% (Ref. 1). the
charging pumps will be automatically aligned to take a suction on the refueling water
storage tank (RWST). If a safety injection signal is initiated the charging pumps will be

tripped.
3.9.4  Compenent Information

A. Charging Pumps 31, 32, and 33
1. Rated flow: 98 gpm
2. Rated capacity: 100%
3. Type vositive displacement

B. Boric Acic Transfer Pumps (2)
1. Rated flow: 75 gpm @ 235 ft head (102 psid)
2. Rate: capacity: 100%
3. Type: centrifugal

60 9/89



3.9.6

Indian Point 3

. Primary Water Makeup Pumps (2)

1. Rated flow: 150 gpm @ 235 ft head
2. Rated capacity: 100%
3. Type: centrifugal

Boric Acid Taaks (2)

1. Capacity: 7000 gallons

2. Design pressure: atmospheric

3. Bonu acid concentration: 11.5 - 13.0 w/o

. Primary W uter Stog&g Tank
gallons

1. Capacity: 165,
2. Design pressure: atmosphere

Support Systems and lnterfaces

. Contro’ Signals

1. Automatic
4. During normal operation one charging pump is controlled automatically.
As pressurizer level increases, pump speed decreases, and vice versa.
On low VCT level, one boric acid transfer pump and one pri water
makeup pump are started, and appropriate valves are opened. On low-
low VCT level, valve 112B to the RWST is opened.
v. The charging pumps are tripped upon a satety injection signal.
2. Remote Manual
The charging pumps, boric acid transfer pumps and primary water makeup
pump can be actuated by remote manual means from the control room.

. Motive Power

1. The chugingpumps. boric acid pumps, and primary water makeup pumps
are Class 1E AC loads that can be supplied from the standby diesel
enerators as described in Section 3.6,
he source of power for the flow control valves could not be determined,
however, it is assumed they fail open

ro

. Other

I The charging pumps are cooled by the Component Cooling Water system
(see Section 3.7).

2. Lubrication of the charging pumps is assumed to be provided locally.

3. Lubrication, ventilation, and cooling for the boric acid transfer pumps and
the primary water makeup pumps are assumed to be provided local! y.

Section 3.9 References

- NUREG/CR-4400, "The Impact of Mechanical and Maintenance - Induced

Failures of Main Reactor Coolant Pump Seals on Plant Safety”, USNRC,
December 1985
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Table 3.9-1. Indian Point 3 Chemical and Volume Controf System
Data Summary for Selected Componenis

U v ———————

POWER SOURCE | EMER
LOCATION _ |LOAD GRP

COMPONENT D LOCATIONM POWER SOURACE YOLTAGE

=
CH-11

|

WY UUIUUD PUINS W—

s e ———

|
|
mp— — >
|
+
|

CH-110A

CH- 1108

- .

CH-111A ! ! !
{ S5PAB

CH-1128 CC
&

!
3

RC
RC
5P AR

55PAB

55PAR

55PAB

55PAB
r»‘)b'A{?

55PAR

PAB
PAB

360 ; 55F AR
64 55PAB
656 55PAB

373 FPAB

BA31 55FPAB

JH-BA32 55FAB

BAT1 PAB
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Table 2.9-1. Indian Point 3 Chemical and Volume Control System
Data Summary for Selected Componenis (continued)

COMPONENT 1D comp._ LOCATION POWER SOURCE |[VOLTAGE | POWER SOURCE EMER.
TYPE LOCATION LOAD ORP.

CHBAT? TANK PAB

CHCH31 MOP S5PAB BUSSA 280 1508 AL/SA

CHCHI2 MDP SSPAB BUS. 480 15C8 AC/2A A

CHCHD DP S5PAB BUSEA 280 5C8 AC/EA

CH PW31 MDP PAB MCC37 480 S5SPAB AC/6A

CH-PW32 MDP PAR MCC37 480 S5PARB AC/6A

THPWST TANK PWST




Indian Poimt 3

4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Indian Point Nuclear Generating Stat.on is located on a site of
approximately 235 acres of land on the east bank of the Hudson R’ ver in upper Wesichester
County, New York. The site is approximately 24 miles north of New York City. The
nearest city is Peekskill, 2.5 miles northeast of the plant. The power station contains two
operating units (Indian Point 2 and 3) plus a third unit (Indian Point 1) that is no longer in
operation. Unit 3 is adjacent to and south of Unit 1. A general view of the Indian Point
site and vicinity is shown in Figure 4-1 (from Ref. 1),

The major structures at this unit include the containment building, turbine
building, primary auxiliary building, auxiliary feedwater bu:ldinx. control building, diesel

enerator building, intake structure, and fuel storage building. A site plot plan for Indian
oint 3 is shown in Figure 4-2.

The containment structure is reinforced concrete cylinder with a steel liner, The
building contains the reactor vessel, reactor coolant pumps, steam generators, pressurzer,
two RHR heat exchangers, and two recirculation pumps. Pum‘:s. piping, and valving for
the reactor coolant system is completely contained within the containment structure.
Section views of the containment building are shown in Figure 4-7  Access to the buildin
1S via an equipment hatch or a personnel hatch. The penetration area is on the south an
west sides of the containment. This area contains all the piping and elec'nical feeds into the
containment.

The primary auxiliary building (PAB) is located to the southeast of the
containment. 1t contains much of the plant's safety-related equipment, specifically the high
pressure injection pumps, RHR pumps, containment spray punips. charging pumps,
component cooling wate: pumps and heat exchangers, and motor control centers suﬁf!ying
power to safety system components, A section view of the primury auxiliary building is
shown in Figure 4.4,

he auxiliary feedwater (AFW) building is located west of the containment,
between the containment and the turbine building. It contains the AFW pumps and valves
on the 18 ft. level (area 18AFPB) and AFW piping rising through the 32 ft. and 46 f1.
levels (areas 32AFPB and 46 AFPB) before entering the containment.

The control building is located southwest of the PAB and east of the turbine
building. It contains the control room, cable spreading room, switchgear room:, and battery
room? Electrical cables exit the cable spreading room to the east and enter the electrical
tunnel.

The diesel generator building is adjacent to the control building. It contains the
three diesel generators, each in a separate room.

he intake structure 1s located west of the turbine building, along the Hudson
River. This structure contains the service water pumps and intake screens.

The turbine building, located west of the containment, houses the turbine
generator and the associated power generating auxiliaries. A section view of the turbine
building is shown in Figure 4.5.

The fuel storage building is located on the east side of the containment. This
?ui}ding contains the spent fuel pool, associated cooling equipment, and storage for new

uel.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-6 through 4-11 are simplified building layour drawings of the Indian
Point 3 containment, primary auxiliary building, control building, avxiliary feedwater
buildin g and fuel storage building. The turbine and service building, imaintenance shop,
and technical support building are not shown on these drewings. 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
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Indian Point 3

location codes listed in Table 4-1 and used in the component data listings and system
drawings in Section 3. Some additional labels are included for information and are printed
in lowercase type.

A listing of components by location is presented in Table 4.2 Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table 15 only a partial listing of the components and equipment that are located in a particular
room of area of the plant.

4.1 SECTION 4 REFERENCFES
1. Meddleson, F.A., "Design Data and Safety Features of Commercial Nuclear

Power Plants.", ORNL-NSIC-55, Volume |, Oak Ridge National Laboratory,
Nuclear Safety information Center, December 1973,
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Figure 4-2. Indian Point Unit 3 Plot Plan
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Figure 4.3. Section Views of Indian Point 3 Containment Bullding
(Page 1 of 2)
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10.

11

—
o

14,
15.
16.
17.
18.

19.

Table 4-1.

46AFPB
S5PAB
BAT3IRM

BATRM32

CCWPMPRM

CR

CST

CWTRTK

DGBLDG
DGRM31
DGRM32
DGRM33
ELECTNL
ESWPLTF

FSTORBLDG

Definition of Indian Point 3 Bullding ana

Location Codes

DRescriptions

15' elevation of the Control Building

18" elevation of the Auxiliary Feedwater Pump Building
32' elevation of the Auxiliary Feedwater Pump Building
33" elevation of the Control Building

46' elevation of the Auxiliary Feedwater Pump Building
55' elevation of the Primary Auxiliary Building

Battery #31 Room, located on the 33' ~levation of the
Control Building

Battery #32 Room, located on the 33' elevation of the
Control Building

Component Cooling Water Pump Room, located on the 41'
elevation of the Primary Auxiliary Building

Control Room, located on the 53' elevation of the Control
Bui' g

Condensate Storage Tank, located outside northeast of the
Reactor Containment

City Water Tank, located outside anrroximately 1800 east
of the plant.

Diesel Generator Building

Diesel Generator #31 Room

Diesel Generator #32 Room

Diesel Generator #33 Room

Primary Auxiliary Building and Reactor Containment
Emergency Service Water Pump Platform Structure located
over the Unit #1 Discharge Tunnel approximately 100’
northwest of the Turbine Building

Fucl Storage Building
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3l

32.

34,

Table 4-1.

Codes
INTK

Definition of Indian Point 3 Bullding and
Location Codes (Continu+d)

Descriptions

Intake Structure, located at the river - west of the Turbine
Building

MNSTMPPBRIDGE  Main Steam Pipe Bridge - outdoor structure between the

PAB
PIPETNL
PPEN

PWST
RC
RHRPMPRM

RWST

SERVWTRPIT

SIPMPRM

SSTFMRYARD

STAGE-AREA-N

SWVP

TB

Reactor Containment and the Turbine Building
Primary Auxiliary Building
Pipe Tunnel from City Water Tank to the plant

Pipe Penetration Area - structure with Pipe tunnels between
Primary Auxiliary Building and Reactor Containment

Primary Water Storage Tank
Reactor Containment Structure

Residual Heat Removal Pump Room, located on tke 1§
elevation of the Primary Auxiliary Building

Refueling Water Storage Tank, located outdoors
approximately 200’ east of the Reactor Containment

Service Water Pit, valve pit locaied in the Primary Auxiliary
Building

Safety Injection Pump Room, located on the 34’ elevation of
the Primary Auxiliary Building
Station Service Transformer Yard - outdoor area enclosed by
the Turbine, Control, and Primary Auxiliary Buildings, and
Reactor Containment Structure

Staging Area - North - outdoor area between the Auxiliary
reedwater Pump Building and the Condensate Storage Tank

Service Water Valve Pit, located outside approximately 50
northwest of the Turbine Building

Turbine Building

83 9/89



Table 4-2. Partial Listing of Components by Location
al ‘ndian Point 3

[ SYSTEM | COMPONENT 1D ]

-
»
e

0C-33

o
o

.

BUS2A

= = e _7l

a7

CB-2A

o
'S
"

e
Loe

pUSEA

>
»

CB-6A

BUSSA

CB-5A

N

om
'S (
e s o

oy

o
"
oy

BUS3A

. ;
o
.

CB-3A

BC-33

MCCAC

AFW.27

AFW.1187

FW.3)

AFW-33

AFW.32

AFW-1138

AFW-405A

AFW-406A

AFW.30

AFW-33

AFW 54

AFW.1188

ATW. 1189

AFW-4058

AFW-«05C

AFW.4050

AFW.4068

AFW-4060

AFW-4060




Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

LOCATION | SYSTEM | COMPONENT 1L (;’S;A:

[ 33TE EF N BUS
ElLE Jm— X ]) L Iv
(3358 11 BT BC
] TP B3¢ BC
(39CE TNV-3) W™
(33C8 . [EP [~V W

KKIok) 4 [V[elok ) Wt
"3ICE TEP v ) 1
(3308 | TNV
(EEPAR TVCS | CH.CHA wMoP |
(EEPAB. TVCS | CH-CHaz e
[ESPAE TVCS | CH-CHES WOF
(BEPAB . |CVeS  [CH-BAST el
L0 I o 2 [ n 7 o2
[SEPAB . |CVCS [CHIw® XV
(BEPAB . |CVCS [CHZ® 'Y
"EEPAR TVCS  |CH28 XV
(S5PAB TVCS  |CH 2% XV
[EEPAE TVCS  |CH-284 XV
(EEPAD VLS~ |CH2% XV
(SEPAE 354 XV
"TEPAE CVCS | CH-380 XV
[EEPAD 3 RT3 4
"BEPAR : XV
"SEPAE WCCIBA we |
L I I -4 B 1 vk - E— 1 o
Ci W
BATITAM EP 31 BATT
BATRAMGZ (BATTSZ  [BATT |
[ CCWPMPRM AC 3 WOP
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Table 4-2. Partial Listing of Components by Location

at Indian Point 3 (continued)

N

[GYSTEM | COMPONENT 10 |

:

TYPE

o[

(ofoR T ¥

TNSYBUS 3

NG T-BUS 3¢

NETBUS 3

TNET-BUS 54

AFWE

AT

AFWLST

AMWCNTH

FBERMI |

oL 1

il

uuug.@ﬁqquu

- e

10

e

W

W7

i

W-38

"ESWPLTT

TWae

' EH

W31

AALBERRABEERRREERR

H-111A

THPWI T

TH-PWas

EEEEEEEEEEEEE

ggaaagc’-ﬂg%%%? q 2

CH-110A

sagfszagi
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

TOCATION EYSTEM | cOI WFETZY;E:"
L‘Ma TVCS  |CH- 537 I3
TAE TS [CR.BATT TANK
L Ve [CHIn 4
BRE . |CVCE  |CHEBRTZ | TANK |
FRE TVES | CH-288 4%
AR TVES  |CH-1128 oV
FAE TS [CRIT XV
PAE %o THTE A
(PAB TS |CH-12 XV
TRE TVCS  |CH18 XV
[PAR J ool SI862A MOV |
(PAE SETH oV
FAE | ECCS |SIies:® MoV
TAE W CE.866A MOV
TAE [T [Xjeld
[PAE PARRS |C832 VOE
BRE . |PANRS | C5-88¢E WMoV
"FAD CCHX3T 5y
(PAD W CCHXI X
[FAB W TEHX3 X
PRE W [ EH X
PAE (IR & Y w
PAB W |CCHGT =3
ETPETRT W TAPWS o
(PPEN AC B22A o
[FPEN AC [o[oN F71: 1 MoV
(PPEN RA 744 oy
PWST TS [CRPWST  |TARK |
T AT RHHX3 HX
N AC RX
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)

" COCATION SYSTEN | COMPONENT 1D igg:
e C CH.204T NV
L TS [CT1-s0ak U1%
L3 ECCS  |RCS8oaA WOV |
e |ECCE REwWT o YARK
LS {053 TARR
LS - ECCS | REQT WoP |
L ok = o
Lﬁ: TGS |RE-180ZA TV
e ECCS | RE 18028 "'oY
T ECCS | SIB56A oV
L ol v
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Table 4-2. Partial Listing of Components by Location
at Indian Point 3 (continued)
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Indian Point 3

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

Al SYSTEM DRAWINGS
Al.l Fluid System Drawings

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

Flow generally is left to right.

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

Component symbols used in the fluid system drawings are defined in Figure
A-l.
- Most valve and pump symbols are designed to allow the reader to
distinguish among s. dilar components based on their support system
requirements (i.¢., electiic power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)

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

Pump .vmbols distinguish between centrifugal and poritive displacement
putups and between types of pump drives (i.e., motor, turbine, or engine).

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

this Sourcebook.

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

Locations of discrete components represent the actual physical location of
the component.

- Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).

Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.

The primary flow path in the system is highlighted (i.e., bold white line) in
the location version of the fluid system drawings.
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Al.2 Electrica! System Drawings

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

Flow generally is top to bottom
In the AC power drawings, the interface with the switchyard and/or offsite
i ‘s shown at the top of the drawing,
n the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
ertical lines dominate and break horizontal lines.

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

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discreie components represent the actual physical location of
the component.
The electrica! connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cabi- routing in the plant.
Component locations that are not known are indicated hy placing the
discrete compenents in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.l 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 obtaine from ORNL-NSIC-55
(Ref. 1). The site drawings »re approximately to scale, but should not be used to estumate
distances on the site. As-built scale drawings should be consulted for this purpose.

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

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain comronems and systems that are described in Section 3 of this Sourcebook.
Generally, the foilowing buildings are included: 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 defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, muny interior walls have been omitted for clarity. The building layout

92 9/89



Indian Point 3

drawings, are a?pmximately to scale, should not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

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

type.
Al APPENDIX A REFERENCES

1. Heddleson, F.A, "Desiﬁn Data and Safety Features of Commercial Nuclear
Power Plants.”, ORNL-NSIC-55, Volumes | to 4, Oak Ridge National
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January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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A-1. Key To Symbols In Fluid System Drawings
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Figure A-1. Key To Symbols In Fluid System Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

SYSTEM (also LOAD SY5 I'EM) - All components associated with a particular system
description in the Sourcebook have the same system code in the data base. System codes
used in this Sourcebook are the following:

Code Definition

RCS Reactor Coolant System

AFW Auxiliary Feedwater System

ECCS Emergency Core Cooling System (including HPSI and
LPSI)

PAHRS Post-Accident Heat Removal System

EP Electric Power System

AC Auxiliary Coolant Component Cooling Water System

SW Service Water System

CVCS Chemical and Volume Control System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component [Ds, the system preface corresponds to what the plant
callc the component (¢.g. HPI, RHR). An example is HPI-730, denoting valve number
730 in the higk pressure injection system, which is part of the ECCS. The component
number is a contraction of the comJ)oncnt nuraber appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer to the locauon codes defined in Section 4.

COMPONENT TYPE (COMP TYPE) - Refer to Table B-1 for e list of component type
codes.

POWER SOURCE - The component ID of the power source is listed in this field (see
COMPONENT ID, above). In this data base, 2 "power source" for a particular cornponent
(l.e. a load or a distribution component; is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger)

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

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency loncr group for a third-of-a-kind load
(Le. a "swing" load) that can be powersd from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-1.

VALVES:

Motor-operated valve
Pneumatic (ar-operated) veive
Hydraulic valve
Solenoid-operated va' s¢
Manual valve

Check valve

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

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

PUMPS:

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

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel

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

or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk

Orifice

Filter or strainer

ffmy nozzle
eaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

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

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator

Battery

99

COMPONENT TYPE CODES

COMPE TYPE

MOV
NV or AQV
HV
SOV
XV
cv
NCV
HCV
SV
SRV
PORYV

MDP
TOP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

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

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (2 unit that ma, Us§
include battery, battery charger, and inverter)
Mntor generator MG
Circuit breaker CB
Switch SW
Autornatic transfer switch ATS
Manual transfer switch MTS
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