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CAUTION

The infonnation 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 infonnation. To the best of our

<

knowled ge, it accurately ref ects the plant configuration at the time the
infonnation 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 infonnation on this reactor
plant. Technical errors in this repon 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
Mall stop 7E4

Wr,shington, D.C. 20555

With copy to:

Mr. Peter lebner
Manager, Systems Engineering Division

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

.
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IIROWNS FERRY 2 SYSTEM SOURCEllOOK

This sourcebook contains summary infonnation on the Browns Ferry 2 nuclear
power plant. 'lhere are separate sourcebooks for Browns Ferry I and 3. Summary data on
this plant are presented h. Section 1, and similar nuclear power plants are identified in
Secuon 2. Information on selected reactor plant systems is presented in Section 3, and the
site and building layout is illustrated in Section 4. A bibliography of reports that describe
features of this plant or site is presented in Section 5. Symbols used in the system and
layout drawings are defined in Appendix A. Terms used in data tables are defined in
Appendix B.

1. SUMMARY DATA ON PLANT
Basic information on the Browns Ferry 2 and nuclear plant is listed below:

Docket number 50-260-

Operator Tennessee Valley Authority-

Location Alabama,30 miles west of Iluntsville-

Commercial operation date 3n5-

Reactor type B W R/4-

NSSS vendor General Electric-

Pcwer(MWvMWe) 3293/1067-

Architect engineer Tennessee Valley Authority-

Containment type Steel drywell and wetwell(Mark 1)-

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
The Browns Ferry nuclear plant has three General Electric HWR/4 nuclear

steam supply systems on the site. These are designated Units 1,2 and 3. Each unit has a
Mark I BWR containment incorporating the drywell/ pressure suppression concept. Each
has a secondary containment structure of reinforced concrete. Other DWR/4 plants in the
United States are as follows:

Vermont Yankee-

Peach Bottom Units 2 and 3-

Ilatch Units 1 and 2-

Cooper Nuclear Station-

Duane Arnold-

Fitzpatrick-

Bnmswick Units 1 and 2-

Fermi Unit 2-

llope Creek Unit 1-

Limerick Units 1 and 2 (Mark 11 Containment)
-

Shoreham (Mark 11 Containment)
-

Susquehanna Units 1 & 2 (Mark 11 Containment)-

Browns Ferry plants use a high pressure coolant injection system, a single
mode reactor core isolation cooling system, a low pressure core spray system, and a multi-
mode RilR system with no steam condensing capa )ilities.

1
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3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Ilrowns Ferry 2 in
terms of general function, operation, system success criteria, niajor components, and
support system requirements. A summary of major rystems at Browns Ferry 2 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 "FS AR
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
ofinfonnation on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Tat le 31. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the report
sections identified in Table 31,

1

|

|
|
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Tabic 3-1. Summary of Browns Ferry 2 Systems Covered in this Report

.

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

Reactor Heat Removat Systems
- Reactor Coolant System (RCS) Same 3.1 4

- Reactor Core Isolation Cooling Same 3.2 4.7
(RCIC) Systems

- Emergency Core Cooling Systems Core Standby Cooling Systems - -

(ECCS)
- High-Pressure Injection High-Pressure Coolant Injection 3.3 6.4.1

& Rectreulation (HPCI) System
- Low-Pressure Injection Core Spray (CS) System, 3.3 6.4.3

& Recirculation I.cw-Pressure Coolant Injectitin 3.3 4.8.6.3, 6.4.4
(LPCI) Subsystem (an operating
mode of the RHR system)

- AutomaticDepressurization Same 3.3 6.4.2w
- System (ADS)

- Decay Heat Removal (DHR) Residual Heat Removal 3.3 4.8
System (Residual IIcat Removal (RHR) System (a multi-mode
(RHR) System) system)

- Main Steam and Power Conversion Main Steam System, X 4.5,4.6,4.1I
Systems Condensate and Reactor X 11.8

Feedwater System,
Condenser Circulating Water X 11.6
System

- Other Heat Removal Systems None noted - -

5
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)
.

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

Reactor Coolant Inventory Control Systen.s
- ReactorWaterCIcanup (RWCU) Same X 4.9

System

- ECCS See Core Standby Cooling - -

Systems above

- Control Rod Drive Hydraulic System Control Rod Drive Hydraulic 3.6 3.4.5.3.1
(CRDHS) Supply and Discharge Subsystem

Containment Systems
- Primary Containment Same(drywelland pressure X 5.2

suppression chamber)

7._ - Secondary Containment Same X 5.3
- Standby Gas Treatment System (SGTS) Same X 5.3.3.7

- Containment Heat RemovalSystems
- Suppression Pool Cooling Syst:m Containment Cooling Subsystem X 4.8.6.2

(an operating mode of the RHR
system)

- Containment Spray System Containment Cooling Subsystem X 4.8.6.2
(an operating mode of the RHR
system)

- Containment Fan Cooler System Primary Containment Cooling X 5.2.3.7
System.
Reactor Building Heating and X 5.3.3.2
Ventilation System

u
')'
c
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)
.

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

j Containment Systems (continued)
: - Containment Normal Ventilation Systems Primary Containment Nomul X 5.2.3.7
i Heating, Ventilation and Air

Conditioning Systems,
Reactor Building Heating and X 5.3.3.2
Ventilation System

| - Combustible Gas Control Systems Containment Inerting System. X 5.2.3.8'

Containment Atmosphere X 5.2.6
Dilution (CAD) System,
Primary Containment Purge X 5.3.3.6.3

Reactor and Reactivity Control Systems
- Reactor Core Same X 3

>
- Control Rod System Control Rod Drive System X 3.4

| - Chemical Poison System Standby Liquid Control System X 3.8
(SLCS)

| Instrumentation & Control (I&C) Systems
| - Reactor Protection System (RPS) Same 3.4 7.2

| - Engineered Safety Feature Actuation Primary Containment and Reactor X 7.3
System (ESFAS) Vessel Isolation Control System.

Core Standby Cooling System 3.3 7.4
Control and Instrumentation

.

- Remote Shutdown System Backup ControlSystem 3.4 7.18

e - OtherI&C Systems Various other systems X 7.5 to 7.17
%

|
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_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _

a
Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)

-

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

Support Systems
- Class IE Electric Power System Same 3.5 8.5 to 8.9

- Nc:. '' lass IE Electric Power System Same X 8

- Diesel Generator Auxiliary Systems Same 3.5 8.5.3
- Component Cooling Water (CCW) Reactor Building Closed X 10.6

System Cooling Water (RBCOV) System,
Emergency Equipment Cooling 3.7 10.10
Water (EECS) System

- Service Water System (SWS) Raw Cooling Water (ROV) X 10.7
System,
Raw Service Water System X 10.8e

- Residual Heat Remova! Service Water Same 3.8 10.9
(RHR5W) System

- Other Cooling Water Systems None noted - -

- Fire Protection Systems Same X 10.11

- Room Heating, Ventilating, and Air- Same X 10.12
Conditioning (IIVAC) Systems

- Instrument and Sc.sice Air Systems Control and Service Air Systems X 10.14

- Refueling and Spent Fuel Systems New and Spent Fuel Stora;;e, X 10.2, 10.3
FucI Pool Cooling and Geanup X 10.5

q System
E
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)
~

\

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

Support Systems (continued)
- Radioactive Waste Systems Radioactive Waste Control Systems X 9

- Radiation Protection Systems Shielding and Radiation Protection X 12.3

w

I

d

i
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3.1 REACTOR COOLANT SYSTEM (RCS)
3.1.1 System Function

The RCS, also called the Nuclear Steam Supply System (NSSS) is responsiblefor directing the steam
3roduced in the reactor to the turbine where it is used to rotate agenerator and produce e ectricity. The RCS pressure boundary also establishes a boundary

against the uncontrolled release of radioactive material from the reactor core and primarycoolant.
I

3.1.2 System Definition
The RCS in<:ludes:

recirculation pum (a) the reactor vessel, (b) two recirculation loopn, (c)
valve boundary. ps, (d) safety valves, and (c) connected piping out to a suitable isolation

A simplified diagram of the RCS and important system interfaces is
shown in Figure 3.1 1 and 3.12. A summary of data on selected RCS components ispresented in Table 3.1 1.

'

3.1.3 System Oqeration
~

F iring power operation, circulation in the RCS is maintained by one

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

About 1/3 of the liquid in the downcomer region of the reactor vessel is drawn
off by the r: circulation pumps. The discharge of these pumps is returned to the inlet
nozzles of the jet pumps at high velocity. As the liquid enters the jet pumps, the slow
moving liquid in tac upper region of the downcomer is induced to flow through the jetpumps, producing reactor coolant circulatior..

The steam that is produced by the reactor is
steam line. There are two main steam isolation valves (piped to the turbine via the main

Mf' M in each main steam line.Condensate from the turbine is returned to the RCS as feed
Following a transient that involves the loss at .

main condenser nr loss of

valves on the main steam lines. A LOCA inside contanment or operation of the Automaticfeedwater, heat from the RCS is dumped to the su3pression chamber via safety / relief

the RCS is provided by the Reactor Core Isolation Cooling (RCIC) system (see SectionDepressurization System (ADS) also dumps heat to the suppresson chamber Makeup to

3.2) or by the Emergency Core Cooling System (ECCS, see Section 3.3).
transferred frorn the containment to the ultimate heat sink by the Residual llcat RemovalIleat is

(RHR) system operating in the containment cooling mode. Actuation systems provide for
autornatic closure of the MSIVs and isolation of other lines connected to the RCS.
3.1,4 System Success Criterin

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

An unmitigatible LOCA is not initiated.
-

If a mitigatible LOCA is initiated, then LOCA mitigating systems are successful.
-

If a transient is initiated, then either:
-

RCS integrity is maintained and transient mitigating systems u successful,
-

or

9
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Browns Ferry 2

RCS integrity is not maintained, leading to a LOCA like condition (i.e.
-

stuck-open i;afety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are succe ;sful.

3.1.5 Comoopent Information

A. RCS
1. Total volume: Unknown
2. Watervolume: Unknown
3. S: cam volume: Unknown
4. Steam flow: 13.37 x 10 lb/hr.6

5. Normal operating pressure: 1020 p.ua

B. Safety / Relief Valves (13)
1. Set pressure: 1080 to 1100 psig
2. Relief capacity: approximately 850,000 to 867,000 lb/hr e .h

-

C. Recirculation Pumps (2)

1. Rated flow: 46,200 gpm @ 710 ft. head (308 psid)
2. Type: Verticalcentrifugal

D. Jet Pumps (20}

1. Total flow: 102.5 x 106 lb/hr @ 76 ft. head (33 psid)
3.1.6 Suonort S: stems and Interfaces

A. Motive Power
.

1. The recirculation pumps are supplied with Nonclass IE power.
B. MSIV Opmtung Power

The instrument air system supports normal operation of the MSIVs. Valve
operation is controlled by an AC and a DC solenoid pilot valve. Both solenaid
valves must be deenergized to cause MSIV closure. This design preventsspurious closure of e
designed to fait clw '"> if a single solenoid valve should fail. MSIVs are

trument air is lost or if both AC and DC controlpower is lost to the sole....o pilot valves. This is achieved by a local dedicated
air accumulator for eacn MSIV and an independent valve closing spring.

,

.
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Table 3.1-1. Browns Ferry 2 Reactor Coolant System Data Summary
for Selected Components

.

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

1-179 SRV RC2 DC-MOV2B 250 SORMD l-1

1-18 SRV RC2 DC-MOV2.8 250 SDRMD l-1

1-180 SRV RC2 DC-MOV2C 250 565RB2 1-1

1-19 SRV HC2 DC-MOV2B 250 SDRMD l-1

1-22 SRV RC2 DC-MOV2A 250 SDRMC I l-1

1-23 SRV RC2 DC-MOV2C 250 565RB2 1-1

1-30 SRV RC2 DC-MOV2A 250 SDRMC 18-1

1-31 SRV RC2 DC-MOV2B 250 SDRMD l-1

1-34 SRV RC2 DC-MOV2C 250 565RB2 1-1

1-4 SRV RC2 DC-MOV2A 250 SDRMC 11-1

1-41 SRV RC2 DC-MOV2A 250 SDRMC 11-1

1-42 SRV RC2 DC-MOV2B 250 'SDRMD l-1_
,

"
1-5 SRV RC2 DC-MOV2C 250 565RB2 1-1

HPCI-73-2 MOV RC2 AC-MOV2A 480 SDRMC I

HPCI-73-3 MOV TORUS 2 DC-MOV2A 250 SDRMC l l-1

RCIC-71-2 MOV RC2 AC-MOV2B 480 SDRMD 11

RCIC-71-3 MOV MSVT2 DC-MOV2C 250 565R82 1-1
'

RCS-1-55 MOV RC2 AC-MOV2A 480 3DRMC 1

RCS-69-1 MOV RC2 AC-MOV2A 480 SDRMC I

RCS-69-2 MOV HXCLRM2 DC-MOV2B 250 SDRMD l-1

RCS-VESSEL RV RC2

piR-74-47 MOV PERACC2 DC-MOV2B 250 SDRMD l-1

RHH-74-48 MOV RC2 AC-MOV2A 480 SDRMC 1

|

m |
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|*

|
|

, . ,. - .



P-
Brown Ferry 2

3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
3.2.1 System Function

The reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pressure and does not require RCS depressurization.

The RCIC system is not considered to be part of the Emergency Core Cooling
System (ECCS, s(c Section 3.3) and does not have a LOCA mitigating function.

3.2.2 System Definition

The reactor core isolation cooling
pump and associated valves and piping for deh, system consists of a steam-driven turbinevering makeup water from the condensate
storage tank (CST) or the suppression pool to the reactor pressure vessel.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2 2. The water supply path from the CSTs to the RCIC system are
described in Section 3.3. A mman of data on selected RCIC components is presented in
Table 3.21.

3.2.3 System Oneration
During nonnal operation the RCIC is in standby with the steam supply valve to

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

Upon receipt of an RPV low water level signal, the turbine-pump steam supply
valve is opened and makeup water is supplied to the RPV The primary water supply for
the RCIC is the condensate storage water tank. The suppression pool is used as a backup
water supply. Reactor core heat is dumped to the su
valves which cycle as needed to limit RCS pressure. ppression pool via the safety / reliefThe RCIC turbine also exhausts tothe suppression pool.

3.2.4 System Success Criteria
For the RCIC system to be successful there must be at least one water source

and supply path to the turbine-driven pump, an open steam supply path to the turbine, an
open discharge path to the RCS, and an open turbine exhaust path to the suppression pool.
3.2.5 Comnonent Information

A. Steam turbine-driven RCIC pump:
1. Rated Flow: 600 gpm @ 2800 ft. head (1214 psid)

,

2. Rated Capacity: 100%
3. Type: centrifugal

B. Condensate Storage Tanks (3)
1. Capacity: 375.000 gal each

3.2.6 Sunnort System and Interfaces

A. Control Signals
1. Automatic

a. The RCIC pump is automatically actuated on a reactor vessel low
water level signal.

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

14 7/89
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c. The RCIC system will be automatically isolated if any of the
following conditions exist:

liigh temperature (200*F)in RCIC steam line space
-

High flow (delta P)in RCIC steam line-

low RCIC steam line pressure (50 psig)-

High exhaust pressure from RCIC turbine-

Manualisolation-

B. Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam

loop C, upstream of the main steam isolation valves.
2. All RCIC valves and supporting equipment are Class IE loads that are

supplied from the DC and AC power systems as described in Section
3.5. The RCIC system is designed to be operAle on DC power only.

C. Other

1. Lubrication and cooling for the turbine-driven pump are supplied
locally, it should be noted that the pump lube oil cooler is cooled by
water diverted from the RCIC pump discharge and returned to the
barometric coWnser. Design maximum lube oil cooling water {

'

temperature is .1 #F.

2. The source of RCIC pump room cooling has not been identified. The
RCIC pump is located in the northwest pum) room in the reactor

{building where core spray pumps IA and IC a so are located. Room
cooling for the CSS pumps is described in Section 3.3.

3. RCIC pump gland seal leakoffis collected, condensed and returned to
the pump suction. A vacuum pump maintains condenser vacuum. 1

I

1
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Table 3.2-1. Browns Ferry 2 Reactor Core isolation Cooling System
Data Summary for Selected Components

.

COMPONENT D COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE

__. LOCATION LOAD GRP.
2-162 MOV CST UNKNOWN 480 480-WO-STG-BL
2-166 MOV CST UNKNOWN 480 480-WO-STG-BL
2-170 MOV CST UNKNOWN 480 480-WO-STG-BL
CST 1 TK CST r
CS12 1K CST J

CST 3 TK CST

RCIC-71-10 HV NWRB2 DC-MOV2C 250 565RB2- I-1

RCIC-71-17 MOV NWPB2 D}MOV2C 250 565RB2 1-1

RCIC-71-18 MOV NWRB2 DC-MOV2C 250 565RB2 1-1

RCIC-71-19 MOV NWRB2 DC-MOV2C 250 565RB2 I-1

RCIC-71-2 MOV RC2 AC-MOV2B 480 SDRMD 11

RCIC-71-3 MOV NWRB2 DC-MOV2C 250 565RB2 1-1

RCIC-71-37 MOV NWRB2 DC-MOV2C 250 565RB2 1-1

RCIC-71-39 MOV MSVT2 DC-MOV2C 250 565RB2 1-1

RCIC-71-8 MOV NWRB2 DC-MOV2C 250 565RB2 1-1

RCIC-71-9 HV NWRB2 DC-MOV2C 250 565RB2 1-1

RCIC-TDP IDP NWRB2

.

c

I

|
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 Svstem 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. He ECCS also perfomis suppression pool cooling
and containment spray functions and has a capability for mitigating transients

3.3.2 System Definition

The emergency core cooling system consists of the following subsystems:

High-pressure Coolant injection (HPCI) System-

Automatic Depressurization System (ADS)-

Core Spray System (CSS)-

low pressure Coolant injection (LPCI) System-

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

The eutomatic depressurization system (ADS) provides automatic RPV
depressurization following a small break LOCA or transient so that the low pressure
systems (LPCI and CSS) can provide makeup to the RCS. The ADS utilize 6 of the 13
safety / relief valves that perform the RCS overpressure protection function and discharge
the high pressure steam to the suppression pool.

The core spray system supplies make up water to the reactor vessel at low
pressure. The system consists of two in6ependent trains, each of which has two motor-
driven pumps to supply water from the suppression pool to a spray sparger in the reactor
vessel above the core.

The low-pressure coolant injection system is an operating . node of the Residual
Heat Removal (RHR) system, and provides make up water to the reactor vessel at low
pressure. The LPCI system consists of two independent trains each weh two motor-driven
aumps which deliver water from the suppression pool to one of the RCS recirculation

| . oops.
~

The condensate storage system, consisting of three Condenst te Storage Tanks
(CSTs), provides a water source for the ECCS and for the RCIC system. This system is
shown in Figure 3.31. The HPCI system is shown in Figures 3.3-2 and 3.3-3.
Simplified diagrams of the LPCI system are presented in Figures 3.3-4 and 3.3 5 and the
core spray system is shown in Figures 3.3 6 and 3.3-7. Interfaces between these systems
and the RCS are shown in Section 3.1. A summary of data on selected ECCS components
is presented in Table 3.3-1.

3.3.3 System Oneration
All ECCS systems normally are in standby. The manner in which the ECCS

operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI system is automatically started in response to decreasing
RPV water level, and will serve as the primary source of makeup if RCS pressure remains
high. Reactor core heat is dumped to the suppression pool via the safety / relief valves
which cycle as needed to-limit RCS pressure. The HPCI turbine also exhausts to the
suppression pool. Operation of the HPCI system is not directly dependent on AC electric
power. If the LOCA is of such a size that the coolant loss exceeds the HPCI system.

19 7/89
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capacity or if reactor pressure is too low to operate the steam turbine-driven HPCI pump,
then the CSS and LPCI systems can provide higher capacity makeup to the reactor vessel.

Automatic depressurization is provided to autorr'tically reduce RCS pressure if
a small break has occurred and RPV water level is not n .ained by the llPCI system.
Rapid depressurization permits f'ow from the CSS or LPL. systems to enter the vessel.
Water is taken from the suppression pool by each of these systems for injection into the
core. Both systems can be aligned to take a suction or the CST,

A large LOCA results in rapid depressurization of the RCS, This class of
LOCA is mitigated by the CSS or LPCI systems without the need for the ADS.

3.3.4 System Success Criteria

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
criteria are not clearly defined in the Browns Ferry 2 FSAR but can be inferred from pump
capacities that are defined based on certain design basis accidents that are considered in the
licensing process based on licensing considerations. The ECl system success criteria for a
large LOCA am the following:

2 of 4 core spray pumps with a suction on the suppression 3ool, or-

3 of the 4 low pressure coolant injection pumps wit 1 a suction on the
-

suppression pool,

The ECl system success criteria for a small LOCA are the following:

The high pressure coolant injection (HPCI) pump with a suction on the-

suppression pool or the condensate storage tank, or
The automatic depressurization system (ADS) and 3 of 4 LPCI pumps with a

-

suction on the suppression pool, or
The automatic depressurization system and 2 of 4 core spray pumps with a

-

suction on the suppression pool.

The success criterion for the ADS is the use of any 3 of 6 ADS valves (Ref.1). Note that
there may be integrated success criteria involving combinations of core spray and LPCI
pumps. It is possible that the coolant inventory control function for some small LOCAs
can be satisfied by low capacity high-pressure injection systems such as the control rod
drive hydraulic system (see Section 3.6).

The ECR success criteria for LOCAs are related to the ECI success criteria
above. All injection systems essentially are operating in a recirculation mode when
draw . g water from the suppression pool.

For transients, the succers criteria for reactor coolant inventory control involve
the following:

|
Either the reactor core isolation cooling (RCIC) system (not part of the ECCS,

-

| see Section 3.2), or
Small LOCA mitigating systems-

For the suppression pool cooling function to be successful, two of four RHR
trains must be aligned for containment heat removal and the associated RHR service water
train must be operating to complete the heat transfer path from the RHR heat exchangers to

' the uldmate heat sink.
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3.3.5 Cngioonera Information

A. Steam turbine. driven IIPCI pump
1. Rated flow: 5000 gpm @ 2800 ft head (1214 psid)

,

2. Ratedcapacity: 100 %
3. Type: centrifugal

B. lew-pressure Core injection (RHR) Pumps (A, B, C and D)
1. Rated flow: 10,000 gpm @ 46 ft, head (20 psid)
2. Rated capacity: 331/3%
3. Type: centrifugal

C. Core spray pumps (A, B, C and D)
1. Rated flow: 3125 gpm @ 582 ft. head (252 psid)
2. Rated capacity: 50%
3. Type: centrifugal

D. Automatic-depressurization valves (6)
1. Rated capacity: 3 of 6 required
2. Rated flow: approximately 850,000 lb/hr each

E. Pressure Suppression Chamber
1. Design pressure: 56 psig
2. Design temperature: 281 F
3. Minimum operating temperature: 95 F(assumed)
4. Minimum watervolume: 135,000 ft3

F. RHR Heat Exchangers (A, B, C and D)
1. Rated Capacity: 70 x 106 Blu/hr each
2. Type: Shell and tube

3.3.6 Sunoort Systems andlatcr. facts

A. Control signals
1. Automade

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

b. The HPCI pump is automatically tripped on a reacto. vessel high water
level signal. It may then be necessary to restart the pump manually,c. The HPCI aump suction is automatically switched to the suppression
pool on hig 1 suppression pool water level.

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

e. LPCI initiation automatically causes all RHR components to perfonn
their function under the LPCI mode.

2. Remote manual

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

21 7/89
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B. Motive Power *

| 1. De ECCS motor-driven pumps and motor-operated valves are Class lE AC
| and DC loads that can be supplied from the emergency diesel generator or

station battery, as described in Section 3.5.
2. The steam supply valves to the HPCI turbine are Class IE loads. Valves

that must open to start the pump are DC powered. Normally open isolation
valve 73-2 is AC powered.

3. The HPCI turbine-driven pump is supplied with steam from main steam
loop B, upstream of the mam steam isolation valves.

C. Pump Cooling Water
i 1. Lubrication ar.d cooling for the HPCI turbine-driven pump are supplied

locally. It should be noted that the pump lube oil cooler is cooled by water
diverted hom the HPCI pump discharge and retunted to the 3 ump suction.
Design maximum cooling water temperature for the HPC. pump is not
known. For the turbine-driven RCIC pump, the limi~t is 140*F (see Section
3.2).

2. The LPCI (RHR) pump seals are cooled by the emergency equipment
cooling water (EECW) system (see Section 3.7). !

D. Pump Room Cooling
1. Pump room coolers served by the EECW system are provided for the

following pump rooms in the reactor building:

South west room : LPCI pumps A and C-

South-east room : LPCI pumps B and D-

North west room : CSS pumps A and C, RCIC pump
-

North east room : CSS pumps B and D
-

One fan cooler unit is provided in each of the CSS pump rooms and two fan
cooler units are in each of the LPCI pump rooms. These fan cooler units
are powered from 480 VAC Class IE MOV boards. The EECW supply to
these room coolers is described in Section 3.7.

2. The source of HPCI pump room cooling has not been identified. He HPCI
pump room is adjacent to the south-west room containing LPCI pumps A
and C, and may share the LPCI room cooler.

E. Other
1. The hydraulic steam turbine stop and governor valves (73-18 and 73-19

respectively) are normally closed. These valves must be opeacd by a DC- .

'

powered auxiliary oil pump in order to start the HPCI pump. A shaft-
driven oil pump provides hydraulic pressure to maintain these valves open
once the HPCI pump is operating.

2. HPCI pump and valve leakoff is collected and condensed in a gland seal
condenser. A condensate pump returns to the condensate to tne HPCI
pump suction. A vacuum pump maintains condenser vacuum. This
vacuum pump exhaust to the standby gas treatment system.

3.3.7 Section 3.3. Hererences

1. NUREG/CR-2802, " Interim Reliability Evaluation Program Analysis of the
Browns Ferry Unit i Nuclear Plant", EG&G Idaho, July 1982.
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Table 3.3-1. Browns Ferry 2 Emergency Core Cooling System '

Data Summary for Selected Components
e

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

2-162 MOV CST UNKNOWN *480 480-WO-STG-BL
2-166 MOV CST UNKflOWN 480 480-WO-STG-BL
2-170 L10V CST UNKNOWN 480 480-WO-STG-BL
CS-75-11 MOV NWRB2 AC-MOV2A 480 5DRMC I

CS-75-2 MOV NWRB2 AC-MOV2A 480 SDRMC I

CS-75-23 MOV 593RB2 AC-MOV2A 480 SDRMC I

CS 75-25 MOV 593RB2 AC-MOV2A 480 SDRMC I

GS-75-30 MOV NERB2 AC-MOV2B 480 SDRMD ||
CS-75-39 MOV NERB2 AC-MOV2B 480 |SDRMD 13

i SDRMD !!CS-75-51 MOV 593RB2 AC-MOV2B 480
CS-75-53 |MOV SS3HB2 AC-MOV2B 480 SDRMD 11

CS-PMA MDP NWRB2 EP-SBA 4160 SDRMA B.;

CS-PMB MDP NERB2 EP-SBC 4160 SDRMC ||
CS-FMC MDP NWRB2 EP-SBB 4160 3DRMB I

CS-FMD MDP NERB2 EP-SBD 4160 SDRMD 11

CST 1 TK CST

CST 2 TK CST

CST 3 TK CST

HPCI-73-16 MOV HPCl2 DC-MOV2A 250 SDRMC
.

I l-1

HPCI-73-18 HV HPCl2

HPCI-73-19 HV HPC12

HPCI-73-2 MOV RC2 AC-MOV2A 480 SDRMC I .

HPCI-73-26 MOV HPCl2 DC-MOV2A 250 SDRMC 11-1

HPCI-73-27 MOV HPCl2 DC-MOV2A 250 SDRMC l i-1

$ HPCI-73-3 MOV TORUS 2 DC-MOV2A 250 SDRMC I F1
*

HPCI-73-34 MOV HPCl2 DC-MOV2A 250 SDRMC 1 F1

HPCI-73-40 MOV HPCl2 DC-MOV2A 250 SDRMC 1 L1

. . _ .- , __
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Table 3.3-1. Browns Ferry 2 Emergency Core Cooling System '

Data Summary for Selected Components (Continued)
4

* r

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.TYPE LOCATION 1.OAD GRP.
,

HPCI-73-44 MOV HPCl2 DC-MOV2A 250 SDRMC Il-1 i
;

HPCI-AUX-O!L MDP HPCl2 DC-MOV2A 250 SDRMC 15-1

HPCI-TDP TOP HPCl2

RH R-74-1 MOV SWRB2 AC-MOV2A 480 SCRMC I
RHR-74-100 MOV 565HB2 AC-MOV1B 480 SDRMB 11

'

RHR-74-101 MOV 565HB2 AC-MOV3B 480 SDRMF II !

RHR-74-12 MOV SWRB2 AC-MOV2A 480 SDRMC I
'

RHR-74-13 MOV SWRB2 AC-MOV2A 480 SDRMC I
?RHR-74-2 MOV SWRB2 AC-MOV2A 480 SDRMC I

.

.. {
'

'RHR-74-24 MOV SERB 2. AC-MOV2B 480 3DRMD 11

RHR-74-25 - MOV SERB 2 AC-MOV2B 480 SDRMD 11 i
,

; RHR-74-35 MOV SERB 2 AC-MOV2B . 480 SDRMD 11
~

RHR-74-36 MOV SERB 2 AC-MOV2B 480 SDRMD 11 '

, RHR-74-52 MOV PERACC2- AC-MOV2A 480 SDRMC. I i3

RHR-74-53 MOV PERACC2 AC-MOV2D 480 593RB2 I
i

RHR-74-57 MOV TORUS 2 AC-MOV2A 480 SDRMC 1

RHR-74-58 MOV TORUS 2 AC-MOV2A 480 SDRMC I *

}- RHR-74-59 MOV TORUS 2 AC-MOV2A 460 SDRMC I
RHR-74-60 MOV PERACC2 AC-MOV2A 480 SDRMC I |

RH R-74-61 MOV PERACC2 AC-MOV2A 480 SDRMC I i5 RHR-74-66 MOV PERACC2 AC-MOV2B 480 SDRMD 11

RHR-74-67 MOV PERACC2 AC-MOV2C 480 565RB2 li1

RHR-74-71 MOV TORUS 2 AC-MOV2B 480 SDRMD 11

RHR-74-72 MOV TORUS 2 AC-MOV2B 480 SDRMD !!
'

RHR-74-73 MOV TORUS 2 AC-MO /2B 480 SDRMD fl
HHR-74-74 MOV- PERACC2 AC-MOV2B 480 SDRMD ll
RHR-74-75 MOV PERACC2 AC-MOV2B 480 SDRMD 11

,

.i

. . , , , - , . . , . - . , , . . ,--: ,- . . . - .o- , .r,-.-. - . . -c, . ,.,..m.. . . , , ~ . . , . _ - .. ... + m, - - . . , ,. .- ,..,..s. _ _ . . . . - .
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[ Table 3.3-1. Browns Ferry 2 Emergency Core Cooling System !

.;
Data Summary for. Selected Components'(Continued);

i! ,

I
a

1 - COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG,
.

t

TYPE i.

LOCATION LOAD GRP. !
"

RHR-74-96 - MOV- SWRB2 AC-MOV2B 480 SDRMD || l'

;. RHR-74-96 MOV SWRB2 AC-MOV2B 480 SDRMD 11 :
i

tRHR-74-97 MOV SWRB2 AC-MOV2B 480 SDRMD li !
*

| RHR-74-97 ' MOV SWRB2 AC-MOV2B 480 SDRMD 11

RHR-74-98 MOV SERB 2 AC-MOV2B 480 SDRMD- II -

.

RHR-74-98. MOV SERB 2 AC-MOV2B 480 SDRMD 11

f, m

RHR-74-99 MOV SERB 2. AC-MOV2B 480 SDRMD. II !I RHR-74-99 MOV SERB 2 AC-MOV2B ' 480 SDRMD 11

RHR-PMA . MDP. SWRB2 EP-SBA - 4160 SDRMA I !

4.
RHR-FMC . MDP SWRB2 EP-SBB - 4160 SDRMB 1 'I

] RHR-PMD MDP. SERB 2. EP-SBD 4160- SDRMD- II - f<

1
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3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS"
3.4.1 System Function

The instrumentation and control systems consist of the Reactor Protection
System (RPS), other actuation and control systems, and systems for the display of plant
information to the o,perators. The RPS '.nonitors the reactor plant, and alerts the operator to
take corrective action before speci' fed limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rap.dly shutdown the reactor when plant conditions exceed

~

one or more specified limits. The other actuation systems will automatically actuate various
safety systems based on the specific limits or combinations oflimits that are exceeded. A
remote shutdown capability is provided to ensure that the reactor can be placed in a safe
condition in the event that the main control room must be evacuated.

3.4.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components in the scram portion of the
Control Rod Drive Hydraulic System (see Section 3.6). Other actuation and control
systems include independent sensor and transmitter units and relay units that interface with
the control circuits of many different components in safety systems. Operator
instrumentation display systems consist of display panels that are powered from varims
DC buses (see Section 3.5). Remote shutdown capability is provided at the Backup'

Control Center.

3.4.3 System Ooeration

A. RPS
The RPS has four input instrument channels and two output actuation trains.

,

RPS inputs are listed below:

Neutron monitoring system-

Reactor pressure-

Low water levelin reactor vessel
-

Turbine stop valve closure-

Turbine control valve fast closure
-

Main steam line isolation signal-

Scrum discharge header high water level-

Primary containment high pressure-

Main steam line radiation-

Main condenser low vacuum
-

Scram valve pilot air headerlow pressure
-

Manual-

Both output channels must be de energized to initiate a scram. The failure of a
single component or power supply does not prevent a desired scram or cause an
unwanted scram.

B. Other Actuation and Control Systems

Actuation and control systems cause the various safety systems to be started,
stopped or realigned as needed to respond to abnonnal plant conditions. Details
regarding actuation logic are included in the system description of the actuatedsystem.

33 7/sg
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C. Remote Shutdown

The Backup Control System is a variation of the nonn:1 synem used in the
Main Control Room to shut down the reactor when cor:nal feedwater and
electrical control power supplies are not available and the .ormal heat sinks (i.e.
the main steam and power conversion system) may not be available. The
Backup Control System is physically and electrically separated from the nonnal
system. The backup system provides a redundant or diverse means to achieve a
cold shutdown condition considering the single failure criteria. Reactor
pressure is controlled and reduced, while deca
removed by dumping steam through the powery heat and sensible heat areopernad relief valves to the
suppression pool. The reactor pressure boundary is protected by the backup
controls so that spurious openings of valves which could cause a loss of coolant
or admit high pressure to low pressure piping systems are prevented.

The control switches in the Backup Control System are of the " maintained
contact" type, and transfer of any switch to the emergency position is
annunciated in the Main Control Room.

3.4,4 System Success Criteria

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
A reactor scram will occur upon loss of control power to the RPS. A reactor
scram is implemented by the. scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). Details of the RPS for Browns Ferry 2
have not been determined.

B. Other Actuation Systems
A single component usually receives s signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective components. Actuation systems other than the RPS typically
use hindrance input logic (nomial = 1, trip = 0) and transmission output logic
(nonnal = 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 channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic For these subsystems,
loss of control power wi!! cause system or component actuation, as is the case
with the RPS. Details of the other actuation systems for Browns Ferry 2 have
not been determined.

C. Manually-initiated Protective Actions

When reasonable time is available, certain protective actions may.be perfonned
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tripping the RPS or other actuation
subsystem. The control room operators also may send qualified persons into

34 7/89
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Browns Ferry 2

the plant to operate components locally or from some other remoie 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.

3.4.5 %nnort Systems and Interfaces

A. Control Power
1. - RPS

The RPS is powered via motor-generator sets from the 250 VDC Class IE
electric power system.

2.- Other actuation and control systems
The distribution of control power to the various front line safety systems at
Browns Ferry is summarized in Table 3.4-1,

3. Operatorinstrumentation
Specific power supplies for operator instrumentation systems were not

-

id entified.

3.4.6 Section 3.4 References -

1. Browns Ferry FSAR, Section 7.10.
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Table 3.41. Matrix of Browns Ferry Control Power Sources
? -

|

250 VOC MOV 00ARD

5 5 2 E : W
SYSTEM $ $ $ $ $: $ $ $ $

2 3 3 3 3 3 3 3 3
d 0 0 O 0 0 0 0 O
Q Q Q Q Q Q Q Q Q

MSNt

RCC) u--

- HPC!1
__

l

; ADS 1 Mij g . - -
( RHR (LPC01 A M

INR (LTQ'lB w-,.,

g FNR(LPCQ IC Lens
D RHR(LPCQ 10 -

CS1A t-mm

CS10 Higut

CS1C m
CS 10 rib

LOCAL CONTROL ST ATlON 1 Emma
~

MSIV2 E'Nik tem
RCc2 ba9
HPCt2 W ERS
ADS 2 initi {4% -=

n RHR(LPCQ 2A Nld
t- RHR(LPCQ 202 m
O RHR(LPCO 2C 45 3

i IHR(LPCQ 2D L1BS
CS 2A

! mum
CS28 f3
CS20 iM1i

CS20 ||/f
LOCAL CONTRot triATION 2

|
g Fwmu ']usw3 '

|
gg |

nCc3 _

PRE
HPCO i

ADS 3 ~
Wilp M
NT M EM

,

RiR(LPCQ 3A I **
*

RHR(LPC0 30 Ws
y FHR(LPCQ 3C;

{
4

RHR(LPCQ E MJG
j CS 3A

AMTi
CS30

YTE
I CS3C
~ i FM

Cs 30
iq

LOCAL CONTROL STATION 3
3 yM

NOTES: (1) Loops A and C of the RHR and CS systems consotute subsysterr * A of
the vecoecove system.

(2) Loops B n,nd D of the RHR and CS systems consoon subsyswm o of
,

'

the tospecove system,

i

|
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3.5 ELECTRIC POWER SYSTEM '

3.5.1 System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class IE electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the. inormal electric power sources are not available.

3.5.2 System Definition
The onsite Class IE AC electric power system consists of eight diesel

generators, eight 4160 VAC shutdown boards, two 480 VAC shutdown boards at each unit
and a variety of 480 VAC AC MOV boards and auxiliary boards at -ach unit. The Class IE ;

plant DC power system consists of three 250 VDC batteries and battery boards, one at each -i

unit, The three battery boards supply three DC MOV boards at each unit through a DC
4

power distribution matrix. |

3.5-1. The Class 1E AC power distribution system serving Units 1 and 2 is shown inThe Browns Ferry 4kV clectric power distribution sy' stem is shown in Figurc
!
j

Figure 3.5-2, and the system for Unit 3 is shown in Figure 3.5 3. The Class IE DC
'

power system for all units is shown in Figure 3.5-4. A summary of data on selected
electric power system components is presented in Table 3.>l. A partial listing of electrical
sources and loads is presented in Table 3,5 2.

3.5.3 System Oncration
During normal operation, station auxiliary

generators through the unit station service transformers. power is taken from the main -
auxiliary power is supplied from the 500 kV system through the main transformers.During startup and shutdown,
Auxiliary power also is available from the 161 kV system. ' Upon loss of auxiliary power,
or in response to an accident signal at any unit. 6 diesel generators are automatically
aligned to reenergize the Class IE electric power system. Large AC loads at Units 1 and 2 started. If the 4160 VAC buses are deenergid the diesel generators are automatically
are distributed among diesels A, B, C and D. The large AC loads at Unit 3 are distributed

,

1

among diesels 3A,3B,3C and 3D, The AC power system-includes many features which
3ermit establishing cross ties between the 4160 VAC shutdown boards and for providing a
anckup source of power to each 480 VAC shutdown board. : Note in Figures 3.5-2 and
3.5-3 that each AC MOV board can_bc powered from either of its assigned 480 VAC -

,

shutdown boards. Each AC MOV board has a normal source, and will automatically shift
to the other 480VAC shutdown board if the normal source is lost.

including HPCI, RCIC ADS and backup scram valves, engineered safety feature actuationThe 250 VDC plant DC power system provides power to various DC loads
logic, and main steam isoetion valve control.- This system is shown in Figure 3.5 4. The-

battery board at each umt normally is supplied from the 480 VAC system via a batterysystem is designed to supp|y all required loads for 30 minutes without recharging. The
charger. The connected battery is maintained fully charged and is available to support DCloads if power from the battery charger is lost.

Ahhough each battery board can be
supplied from any one of four battery chargers, the normal alignment is to have a batteryboard supplied via a battery charger located at the same unit
supplying battery board 1). Battery charger 2B actually is a " spa (re" battery charger andi.e. battery charger 1-
would be used to replace battery charger 1,2A or 3 if one of the latter must be removed- from service.

Note in Figure 3.5 4 that all DC'MOV boards have a normal and ahernate
: source of power. At each unit, the three DC MOV boards are normally aligned to different'

battery boards. This means that two of the three DC MOV boards at a particular ~ unit
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Browns Ferry 2
normally are being powered from battery tvards that are physically located " the other two
units.

A 250 VDC control power supply system provides control power for shutdown
boards A, B, C, D and 3ED. There are five batteries in this system (one per shutdown
board). Each battery can provide control nower for three h 'urs without recharging. No
Ogure is provided for this system. Cor. trol power for shutdown boards 3EA 3EC,3ED.
the bus tie board, and the coolin.; tower switchgear is provided by the 250VDC plant DC
power system. There also arc L8 VDC and 24 VDC electric power systerns to support
various communlations, instrumentation and annunciator loads.

3.5.4 Svttem Success criteth
Basic system success criteria for mitigating transients and loss of coolant

accidents are denned 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 Class lE DC load group is supplied initially from its respective battery
-

(also needed for diesel starting)
Each Clas* IE AC load group is isolated from the non Class IE 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
-

3.5.5 Comoonent Information

A. Standby diesel generators (A, D, C, D,3A,3D,3C and 3D)
1. Power rating: 2850 kW continuous
2. Rated voltage: 4160 VAC
3. Manufacturer: General Motors

B. Station batteries (1,2 and 3)
1. Tre: lead <alcium
2. Ce Lis: 120

3. Rated capacity: 30 mheites (plant DC power system batteries)
3 hours (control power supply system batteries)

3.5.6 Sunport Rvstems nnd interfaces

A. Control Signals
1. Automatic

. The standby diesel generator: are automatically started on the following4 smnals:

Degraded voltage-

Accident signal at any unit (drywell high pressure or RpV low water
-

level)
Pre accident signal at any unit-

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
The following auxiliaries are provided for the emergency diesel genuator:

38 7/89
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1. Cooling
The emergency equipment cooling water system (see Section 3.7) provides

,for diesel cooling.
2. Fueling

A long term diesel fuel supply is provided beneath each diesel building.
his fuel supply is designed to suppon the operation of six diesel generators
for seve.1 days.

3. Lubrication
Each diesel generator has a self contained lubrication system.

4. Starting
Two independent starting alt systema are provided for each diesel generator.

5. Controlpower
A dedicated 125 VDC battery is provided for each diesel generator. A
battery and its associated DC power distribution panel are located in each
diesel generator room.

6. Diesel mom ventilation
Diesel room fans are Class IE loads that are powered from the 480 VAC
diesel auxiliary boards.

C. Shutdown board room and battery room ventilation.
1. Each shutdown board room is ventilated by Clata lE exhaust fans powered

from 480 VAC MOV boards. At Unit 3, thue also appears to be a
shutdown board room air conditioning system that also is powered from
Class lE 480VAC MOV boards.

2. The battery rooms at Units 1 and 2 are ventilated by Class IE supply imd
exhaust fans powered from 480 VAC MOV boards. Ventilation provisici s
to Unit 3 battery room were not identified.
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Table 3.5-1. Browns Ferry 2 Electric Power System
Data Summary for Selected Components

.

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.i

AC-DGAUX-3EA MCC DGHt3 AC-SB3A 480 SDRME I

AC-DGAUX-3EA MCC DGHL3 AC-SB3B 480 SDRME ||

AC-DGAUX-3EB MCC DGHL3 AC-SB3B '480 SDRME !!
AC-DGAUX-3EB MCC DGHL3 AC-SB3A 480 SDRME I

AC-DGAUX-A MCC DGHL1 EP-TDA 480 DGHL1 I

AC-DGAUX-A MCC DGHL1 EP-TDE 480 DGHL1. I

AC-DGAUX-B MCC DGHL1 EP-IDB 480 DGHL1 II

AC-DGAUX-B MCC DGHL1 EP-TDE 480 DGHL1 i

AC-MOV1A MCG SDRMA AC-SB1 A 480 SDRMA I

. AC-MOVIA MCC SDRMA AC-SB1B 480 SDRMA II

AC-MOVf B MCC ;SDRMA AC-SB1 A 480 SDRMA I

AC-MOV1B MCC SDRMA AC-SB1B 480 SDRMA Ilu
"

AC-MOV1C MCC 565RB1 AC-SB1A 480 SDRMA I

AC-MOV1C MCC 565RB1 AC-SB1B 480 SDRMA II

AC-MOV1D MCC 593RB1 AC-SB1 A 480 SDRMA I

AC-MOV1D MCC 593RB1 AC-SB1B 480 SDRMA II
AC-MOVIE MCC UNKNOWN AC-SB1A 480 SDRMA I

AC-MOV1E MCC UNKNOWN AC-SB1B 480 SDRMA 18

AC-MOV2A MCC SDRMC AC-SB2A 480 SDRMC I

AC-MOV2A MCC SDRMC AC-SB2B 480 SDRMC 11

AC-MOV2B MCC SDRMD AC-SB2D 480 SDRMC II

AC-MOV2B MCC. SDRMD AC-SB2A 480- SDRMC I -

AC-MOV2C MCC 565RB2 AC-SB2B 480 SDRMC 11

AC-MOV2C MCC 565HB2 AC-SB2A 480 SDRMC I

.y AC-MOV2D MCC 593RB2 AC-SB2A 480 SDRMC I
* AC-MOV2D MCC 593RB2 AC-SB2B 480 SDRMC 11

AC-MOV2E MCC UNKNOWN AC-SB2B 480 SDRMC Il
_

' ' " ' ' " ~ ' ' ' ' ' ' ' ' '' ' '
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Table 3.5-1. Browns Ferry 2 Electric Power System
Data Summary for Selected Components (Continued)

.

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

AC-MOV2E MCC UNKNOWN AC-SB2A 480 SDRMG I

AC-MOV3A MCC SDRME AC-SB3A 480 SDRME i
AC-MOV3A MCC SDRME i AC-SB3B 480 SDRME li

AC-MOV3B MCC SDRMF AC-SB3B 480 SDRME II
AC-MOV3B MCC SDRMF AC-SB3A 480 SDRME I

AC-MOV3C MCC 565RB3 AC-SB3B 480 SDRME II
AC-MOV3C 'MCC SSSRB3 AC-SB3A 480 SDRME I
AC-MOV3D MCC 593RB3 AC-SB3A 480 SDRME I

AC-MOV3D MCC 593RB3 AC-SB33 480 SDRME II
AC-MOV3E MCC UNKNOWN AC-SB3G :480 SDRME il

1 AC-MOV3E MCC UNKNOWN AC-SB3A 480 SDRME I
AC-SBTA BUS SDRMA EP-TS1 A 480 621RB1 Iu

"
AC-SB1A BUS SDRMA EP-TST E 480 621RB1 1

AC-SB18 , BUS SDRMA EP-TSt B 480 621 RB1 II
AC-SB1B BUS SDRMA EP-TS1 E 480 621R81 I
AC-SB2A BUS SDRMC EP-TS2A 480 62fRB2 i
AC-SB2A BUS SDRMC EP-TS2E 480 621RB2 II
AC-SB2B BUS SDRMC EP-TS2B 480 621RB2 II
AC-SB2B BUS SDRMC EP-TS2E 480 621RB2 II
AC-SB3A BUS SDRME EP-TS3A 480 621 RB3 I
AC-SB3A BUS SDRME EP-TS3E 480 621 RB3 .I

AC-SB3B BUS SDRME EP-TS3B 480 621RB3 II -

AC-SB3B BUS- SDRME EP-TS3E 480 621 RB3 . I

DC-BATBD1 BUS BATBD1 EP-8T1 250 BATRM1 1-1

DC-BATBD1 BUS- BATBD1 EP-BC1 250 DCEORM1 3-1
:

DC-BATBD1 BUS BATBD1 EP-BC2B 250 DCEORM2 1-2

DC-BATBD2 BUS BATBD2 EP-BI? 250 BATRM2 I-2

_ ___________ _____-__-



_____________ - -_ _

.

.

Table 3.5-1. Browns Ferry 2 Electric Power System
Data Summary for Selected Components (Continued)

~
i

COMPONENT ID COMP. LOCATIOt8 POWER SOURCE VOLTAGF POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

DC-BATBD2 BUS BATBD2 EP-BC2A 250 DCEORM2 1-2

DC-BATBD2 BUS BATBD2 EP-BC2B 250 DCEORM2 1-2

DC-BATBD3 BUS BATBD3 EP-BT3 250 BATRM3 F3
DC-BA TBD3 BUS BAIBD3 EP-BC3 250 DCEORM3 1-3

DC-BATBD3 BUS BATBD3 EP-BC2B 250 DCEORM2 6-3

DC-MOV1A MCC SDRMA DC-BATBD1 250 BATBD1 l-1
DC-MOVIA MCC SDRMA DC-BATBD2 250 BATBD2 1-2

DC-MOV1B MCC SDRMB DC-BATBD1 250 BATBD1 1-1

DC-MOV1B MCC SDRMB DC-BATBD3 250 BATBD3 l-3
DC-MOVIC MCC 565HB1 DC-BATBDZ 250 BATBD2 1-2

DC-MOV1C MCC 565RB1 DC-BATBD1 250 BATBD1 I-1
u DC-MOV2A MCC SDRMC DC-BATBD2 250 BATBD2 1-2

~

w
: DC-MOV2A MCC SDRMC DC-BATBD3 250 BATBD3 I-3
DC-MOV2B MCC SDRMD DC-BATBD3 250 BATBD3 1-3

DC-MOV2B MCC SDRMD DC-BATBD1 250 BATBD1 1-1

DC-MOV2C MCC 565RB2 DC-BATBD1 250 BATBD1 1-1

DC-MOV2C MCC 565RB2 q DC-BATBD2 250 BATBD2 1-2

DC-MOV3A MCC SDRME DC-BATBD3 250 BATBD3 I-3
DC-MOV3A MCC SDRME DC-BATBD2 250 BATBD2 I-2
DC-MOV3B MCC SDRMF DC-BATBD1 250 BAIBD1 1-1

DC-MOV3B MCC SDRMF DC-BATBD3 250 BATBD3 I-3 |
DC-MOV3C MCC 565Rfl3 DC-BA1BD2 250 BATBD2 1-2

DC-MOV3C MCC 565RD3 DC-BATBD3 250 BATBD3 i-3
EP-BC1 BC DCECIV41 AC-SB1 A 480 SDRMA I

EP-BC2A BC DCEOR?.t? AC-SB2A 480 SDRMC I

EP-BC2B BC DCEORM2 AC-SB2B 480 SDRMC C
EP-BC3 BC DCEORM3 AC-SB3A 480 SDRME I

,.- . - .. _ , . - - _ . . . - -_. . .- . _. -
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Table 3.5-1. Browns Ferry 2 Electric Power System
Data Summary for Selected Components (Continued)

,

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTA GE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

EP-BT1 BATT BATRut 250 I-1

EP-8T2 BATT BATRM2 250 1-2,

EP-BT3 BATT BATRM3 250 l-3

EP-CB3EA CB SDRLGEA

EP-CB3EB CB SDRM3EB

EP-CB3EC CB SDRM3EC
EP-CBA CB SDRMA
EP-CBB CB SDRMB

EP-CBC CB SDRMC

EP-CBD CB SDRMD

EP-DG3A DG DGRM3A 4160- I

EP-DG3B DG DGRM3B 4160 I3
"

EP-DG3C DG DGRM3C 4150 II
EP-DG3D DG DGRM3D 4160 II
EP-DGA DG DGRMA 4160 I

EP-DGB DG DGRMB 4160 I

EP-DGC DG DGEVAC 4160 II

EP-DGD DG DGRMD 4160 II
EP-SB3EA - BUS SDRM3EA EP-DG3A 4160 DGRLGA I

) EP-SB3EB BUS SDRM3EB EP-DG3B 4160 DGR.t38 I

EP-SB3EC BUS SDRM3EC EP-DG3C 4160 DGR.GC li

EP-SB3ED BUS SDRM3ED EP-DG3D 4100 DGEU/3D 11
~

EP-SB3ED CB SDRM3ED

EP-SBA BUS SDRMA EP-DGA 4160 DGRMA I

EP-SBB BUS SDRMB EP-DGB 4160 DGRMS I

EP-SBC BUS SDRMC EP-DGC 4160 DGFV.1C II
EP-SBD BUS SDRMD EP-DGD 4160 DGRMD 11

--
'

__.__
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Table 3.5-1. Browns Ferry 2 Electric Power System :'

Data Summary for Selected Components (Cor;tinued) ;;

-
.

.

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

TYPE LOCATION LOAD GRP. |
I

4 EP-T DA TRAN DGHL1 EP-SBA 4160 SDRMA I

EP-TDB TRAN DGHL1 EP-SBD 4160 SDRMD !!

EP-TDE TRAN DGHL1 EP-SBB 4160 SDRMB I j

EP-TS1 A TRAN 621 RB1 EP-SBA 4160 SDRMA I :.

i

EP-TS1B TRAN 621RB1 EP-SBC 4160 SDRMC 11 .

i

EP-TS1E TRAN 621RB1 EP-SBB 4160 SDRMB i (
.

EP-IS2A TRAN 621RB2 EP-SBB 4160 SORMB i;

EP-TS2B TRAN 621RB2 EP-SBD 4160 SDRMD II

EP-TS2E TRAN 621 RB2 EP-SBC 4160 SDRAC II

EP-1S3A TRAN 621 RB3 EP-SB3EA 4160 SDRM3EA I,

EP-TS3B TRAN 621RB3 EP-SB3EC 4160 SDRM3EC II 1

'

; EP-TS3E TRAN 621RB3 EP-SB3EB 4160 .SDRM3EB l
y '
oc

! ;

i4

:
I

l'

: ,

?,

I !
'

! !
:

) -d.. !
.

E !

i. !
< >

!

i,

!i
!
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Table 3.5 2. Partial Electrical Sources and Loads
at Browns Ferry 2

.

POWER VOLlAGE EMERG POWER SOURCE LOAD LTAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENTl0 TYPE LOCATION

AC DGAUX A 480 i DGHL1 EECW EECW4713 MOV DGHL1

AC DGAUX A 480 i DGHL) EECW EECW 67 49 MOV PUMPRMC

AC DGAUX B 48f 14 DGHL) EECW EECW 6714 MOV DGHL1

AC DGAUX B 480 il DGHL1 EECW EECW47 48 MOV PUMPRMD

AC MOV1B 480 11 SDRMB ECCS RHR 74100 MOV- 665HB2

AC MOV1B 480 || SDRMB EECW EECW4718 MOV 565RB)

AC MOVIC 480 11 565RB1 EECW EECW4717 MOV 593RBI

AC-MOV2A 480 ~ SDRMC ECCS CS 7511 MOV NWRB2,

AC MOV2A 480 i SDRMC ECCS CS 76 2 MOV NWRB2

AC Mov2A 480 4 SDRMC ECCS CS 75 23 MOV 693RB2

AC MOV2A 480 i SDRMC ECCS C475 25 MOV 593RB2

AC MOV2A 480 i SDRMC ECCS HPc6-73 2 MOV RC2

AC MOV2A 480 i SDRMC ECCS RHR 741 MOV SWHB2

AC MOV2A 480 i SDRMC ECCS RHR 7412 MOV SWRB2

AC MOV2A 480 i SDRMC ECCS RHR-7413 MOV SWRB2

AC MOV2A 480 i SDRMC ECCS RHR 74 2 MOV SWRB2

AC MOV2A 480 i SDRMC ECCS RHR 74 52 MOV PERACC2

AC MOV2A 480 i SDRMC ECCS RHR 74 57 MOV TORUS 2

AC-MOV2A 480 i SDRMC ECCS RHR 7448 MOV TORUS 2

AC MOV2A 480 i SDRMC ECCS RHR4459 MOV TORUS 2 -

AC-MOV2A 480 i SDRMC ECCS RHR-7440 MOV PERACC2

AC MOV2A 480 | SDRMC ECCS RHR 74-61 MOV PERA;,C2

AC MOV2A 480 i SDRMC RCS HPCu?3 2 MOV RC2

AC MOV2A 480 1 SDRMC RCS RCS-155 MOV RC2

AC MOV2A 480 i SDRMC RCS RCS-691 MOV- RC2.

AC-MOV2A 480 i SDRMC- RCS RHR,74 48 MOV RC2

AC MOV2A 480 i SDRMC RHRSW 23 34 MOV- 565RB2

AC Mov2A 480 1 SDRMC RHRSW 23-40 MOV 565RB2

AC MOV2B 480 11 SDRMD ECCS CS75 30 MOV NERB2

AC MOV2B 480 il SDRMD ECCS CS-75-39 MOV NERB2

AC MOV2B 480 11 SDRMD ECCS CS-75 51 MOV 593RB2

AC MOV2B 480 11 SDRMD ECCS CS 7543 MOV- 593RB2

49 7/S9

l



.- .

; - s e .

l
1

i Table 3.5 2. Partial El ctrical Sources and Loads
at Browns Ferry 2 (Continued) ),

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENTi

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

AC MOV2B 480 11 SDRMD ECCS RHR 74 24 MOV SERB 2

AC MOV2B 480 || SDRMD ECCS RHR 74 25 MOV SERB 2

'
AC MOV2B 480 11 SORMO ECCS RH R-74 55 MOV SERB 2

AC MOV2B 480 il SDRMD ECCS- RHR 74 36 MOV SERB 2

: AC MOV2B 480 la SDRMD ECCS RHR-74 66 MOV PERACO2
1

AC MOV2B 480 11 SORMD ECCS RHR 74-71 MOV TORUS 2-

AC MOV2B 480 il SORMD ECCS RHH 74 72 MOV TORUS 2

AC MOV2B 480 || SDRMO ECCS RHR 74 73 MOV TORUS 2

AC MOV2B 400 11 SDRMO ECCS RHR 74 74 MOV PERACC2

AC MOV2B 480 11 SDRMD ECCS RHR-74 75 MOV PERACC2

EMOV2B 480 11 SORMD ECCS RHR-74 96 MOV SWRB2

AC MOV2B 480 11 SORMD ECCS RHR 74 96 MOV SWRB2

AC-Mov2B 480 11 SORMO ECCS RHR 74 97 MOV - SWRB2

AC-MOV2B 480 I! SDRMD ECCS RHR 74 97 MOV SWRB2

AC MOV2B 480 11 SDRMD ECCS RHR 74 98 MOV SERB 2

AC MOV2B 480 11 SDRMD ECCS RHR 74 98 MOV- SERB 2

AC MOV2B 480 11 SORMD ECCS RHR 74 99 MOV SERB 2

AC-MOV2B 480 || SDRMD ECCS RHR-74 99 MOV SERB 2

AC-MOV2B 480 Il SORMO EECW EECW 67 22 MOV 565RB2
'

AC MOV2B 480 11 SORMD RCic RCIC-712 MOV RC2

AC MOV2B 480 11 SORMD RCS RCIC 712 MOV RC2

AC-MOV2B 480 in SDRMD RHRSW 23-46 MOV 565RB2

AC MOV2B 480 11 SORMD RHRSW 23 52 MOV 565RB2

AC MOV2C 480 11 565RB2 ECCS RHR-74 67 MOV PERACC2
~

AC-MOV2C 480 11 565RB2 EECW EECW47 21 MOV SSJRB2

AC-MOV2D 480 t $93RB2 ECCS RHR 74 53 MOV PERACC2 s

"AC MOv3B 400 il SDRMF ECCS- RHR 74101 MOV $65RB2

AC MOV3B 480 Il SDRMF EECW EECW 67 26 MOV 565AB3

AC MOV3C 480 11 565RB3 EECW EECW 67 25 MOV 593RB3

AC SBIA 480 i SDRMA EP. AC MOVIA MCC SORMA-

TC-SB1 A 480- i SDRN% EP AC MOVIfi MCC SDRMA

AC SB1A 480 l- SORh% EP- _ AC MOVIC MCC 565RBI
P
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Table 3.5 2. Partial Electrical Sources and Loads !

at Browns Ferry 2 (Continued)
|

.

POWER VOL1 AGE EMERG POWER bOURCE LOAD LOAD COMP COMPONENT !SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION !
)AC SB1A 480 i SDRMA EP AC MOVID MCC 6934B1 i

i
AC SBIA 480 i SDRMA Ef AC MOVIE WC UNKNOWN !

!
AC SBIA 480 i SDRMA EP EP BC1 BC DCEORMI

AC-SBIB 480 il SDRMA EP AC MOVIA M00 SDRMA {
AC SBIB 480 11 SDRMA EP AC MOV1B MCC SDRMA

!
M SBIB 480 11 SDRMA EP Ac MOVIC MCC 666ABI ;

!AC SBIB 480 il SDRMA EP AC-MOV1D WC 693RB1

AC SB1B 480 to SDRMA EP AC-MOV1E WC UNKNOWN

AC SB2A 480 i SDRMC EP AC MOV2A WC SDRMC

AC-SB2A 480 i SDRMC EP AC MOV2B WC SDRMD j
AC SB2A 480 i SDRMC EP AC MOV2C WC 666RB2 t

!AC SB2A 480 i SDRMC EP AC MOV2D MCC 693RB2

AC SB2A 480 i SDRMC cP AC MOV2E WC UNKNOWN
AC SB2A 480 i SDRMC EP EP BC2A BC DCEORM2

fAC SB2B 480 6l SDRMC EP AC MOV2A WC SOHMC i

AC SB2B 480 0 SDRMC EP AC MOV2B MCC SDRMD
iAC SB2B 480 14 SDRMC EP AC-Mov2C WC 666RB2 !

$AC-SB2B 480 11 SDRMC EP AC MOV2D WC 693RB2 '

AC SB2B 480 ll SDRMC EP AC-MOV2E MCC UNKNOWN -
AC SB2B 480 il SDRMC EP EP BC2B BC DCEORM2 !

t AC "43A 480 i SDRME EP AC-DGAUX 3E WC DGHL3
i

A i
AC SB3A 480 i SDRME EP AC DGAUX-3E MCC DGHL3 I

+

B jAC SBJA 480 1- SDRME EP AC MOV3A hCC SDRME *

!AC SB3A 480 i SDRME EP AC MOV3B WC SDRMF !

!AC SB3 4 - 480 i SDRME EP AC MOV3C WC 686RB3 *

AC SB3A 4B0. I SDRME EP AC MOV3D WC $93RB3 [

t

i
| AC SB3A 480 - 4 SDRME EP AC MOV3E WC UNKNOWN - !

!

AC-SB3A 480 i SDRME EP F P-BC3 BC DCEORM3
I

(
AC SB3B 480 il SDRME EP AC DGAUX 3E WC DGHL3

AAC SB3B 480 11 SDRME EP AC DGAUX 3E WC DGHL3 -
i

!
l '

BAC SB3B 480 Il SDRME EP AC MOV3A WC SDRME
AC SB3B 480 11. SDRME EP AC MOV3B WC SDRMF- j

I

!.
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Table 3.5 2. Partial Electrical Sources and Loads
at Browns Ferry 2 (Continued)

,

POWER VOLTACE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT- |SOURCE LOAD ORP LOCATION SYSTEM COMPONENTID TYPE LOCATION
'

ICIED 480 || SDRME EP AC MOV3C MCC 666RB3

AC SB3B 400 il SDRME EP AC MOV3D WC 6934B3

AC SB3B 480 11 SDRME EP AC MOV3E MCC UNKNOWN
i

i DC BATBD1 250 b1 BATBD) EP DC-MOVI A WC SDRMA

DC BATB01 250 b1 BATBD1 EP DC MOV1B WC SDRMB

DC-BAT BD) 260 b1 BATBD1 EP DC MOVIC WC 665R01

DC BATBD1 260 6-1 BATBD1 EP DC MOV2B iXC SDRMD

DC-BATBDi 260 b1 BATBD) EP DC MOV2C WC 666RB2

DC BATBDT 260 01 BATBD1 EP DC MOV3B MCC SDRMF,

DC-BATBDf 260 b2 BATBD2 EP DC MOVIA WC bORMA

DO 4ATBD2 250 F2 BATBD2 EP DC-MOVIC WC 665RBI

DC-BATBD2 250 b2 BATBD2 EP DC M3V2A MCC SDRMC

DC-BATBD2 260 02 BATBD2 EP DC MOV2C MCC 666RB2
.

DC-BATBD2 250 02 BATBD2 EP DC-MOV3A WC SDRME

DC BATBD2 250 b2 BA1BD2 EP DC MOV3C WC 66bRB3

DC BATBD3 260 M BATBD3 EP DClO V1B MCC SDRMB

DC BATBD3 260 F3 BATBD3 EP DC MOV2A MCC SDRMC
'

DC BATBD3 260 b3 BATBD3 EP DC-MOV2B MCC SDRMD
*

DC BATBD3 260 M- BA1BD3 EP DC MOV3A MCC SDRME

DC BATBD3 260 M BATBD3 EP DC MOV3B WC SDRMF

DC BATBD3 250 M BATBD3 EP DC MOV3C MCC 665RB3
DC MOV2A 260 lb1 SDRMC ECCS 1 22 SRV RC2

DC MOV2A 250 t i-1 SDRMC ECCS 1 30 SRV RC2|

DC Mov2A 250 lb1 SDRMC ECCS HPCb7316 MOV HPCl2 r

DC MOV2A 250 lb1 SDRMC. ECCS HPCI 73 26 MOV HPCl2I
| DC uov2A 250 lb1 SDRMC ECCS HPCb73 27 MOV HPCl2
I

DC-MOV2A 250 lb1 SDRMC ECCS HPCb73 3 MOV TORUS 2

DC !AOV2A 250 t i-1 SDRMC ECCS HPCI 73-34 MOV HPCl2

DC MOv2A 250 lb) SDRMC ECCS HPCI 73-40 MOV HPC:2

DC MOV2A . 250 ll-1 SDRMC ECCS HPCI 73 44 MOV HPCl2.

DC MOV2A- 250 lb1 SDRMC- ECCS HPCI AUXCIL MDP HPCl2

W ' OV2A . 250 Ib1 SDRMC RCS 1 22 SRV RC2
1

t
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Tablo 3.5 2. Partial Electrical Sources and Loads
at Browns Ferry 2 (Continued)

i.

i
i

I
POWER VOLTAGE EMERG POWER bOURCE LOAD LOAD COMP COMPONLN1

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION (
DC-MOV2A 260 lbt LDRMC RCS t 30 bHV FtC2

DC-MOY2A 250 lbt LDRMC RCS 14 6RV RC2 i

DC-MOV2A 260 lb1 6DRMC ~ RCS 1 41 6RV RC2
. t

DC MOV2A 250 lbt 6DRMC RCS HPCI k3 MOV lORv62 |
DC MOV2B 260 01 bORMD ECCS 1 19 6RV RC2 !

DC.MOV2B 260 b1 bDRMD ECCS 1 31 bRV RC2 I
i

DC MOV20 260 bl SDRMD RCS 1 179 SRV RC2 !
,

DC MOV2B 250 bl SDRMD RCS 1 18 SRV RC2
t

DC MOV2B 250 61 SDRMD RCS 1 19 SRV RC2

DC Mov2B 250 61 SDRMD RCS 13t SRV RC2
_

IDC-MOV2B 250 bl 6DRMD ACS 1 42 SRV RC2
,

DC-MOV?B 250 bt SDRMD. ftCS RCS 69-2 MOV HACLRM2

DC-MOv2B 250 61 SDRMD RCS RHR 74 47 MOV PERACC2 h

DG MOV2C 250 bl 66bRB2 ECCS 1 34 SRV RC2

DC-MOV2C 250 4-1 66bRB2 ECCS 1b SRV RC2

DC-MOV2C 260 6-1 b6bRB2 fCic RCIC 7110 HV NWRB2 !

!
DC MOV2C 260 bl 66bRB2 RCIO RCIC-71 17 MOV NWRB2

DC-MOV2C 250 4-1 56bRB2 fCC RCIC 71 10 MOV NWRBf [
DC-MOV2C 260 b) b6bRB2 FCC RCIC 71 19 MOV NWRB2

DC MOV2C 250 b) b6bRB2 FCC R010 713 MOV NWRB2
DC MOV2C 250 b) 56bRB2 FCC RCIC 7107 MOV NWRB2 '

DC MOV2C 260 b1 66bHB2 RCIC ROIC-7139 MOV MSVT2 i

|DC-MOV2C 260 b) 665HB2 fCC RCIC 718 MOV NWAB2 I

DC MOV2C 30 b1 56bRB2 FCC RCIC 719 HV NWHD2
{

DC-MOV2C 250 bl 66bRB2 RCS 1 180 SRV RC2 i
DC MOV2C 250 b) 56bRB2 RCS 1 23 bHV RC2 '

DC-MOV2C 250 b1 56bRB2 RCS 1 34 SRV RC2

DC-MOV2C 250 b1 56bRB2 RCS 16 SRV RC2

DC MOV2C 260 b) 66bRB2 RCS ACIC 713 MOV MSV12

EP BC) 250 b1 DCEORM1 EP DC-BATBD1 BUS BATB01 i
EP BC2A 250 12 DCEORM2 EP DC BATBD2 BUS BATBD2

i
_ _

,

EP BC2Li
|250 1-2 DCEORM2 EP DTMTBD1 BUS BAlbDI !

,

t.
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i Table 3.5 2. Partial Electrical Sources and Loads'

at Browns Ferry 2 (Continued) |,

!
POWER VOLTAGE EMERG POWER bOURCE LOAD LOAD COMP COMPONENT
GOURCE LOAD ORP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

EP BC2B 260 02 DCEORM2 EP DC BAIDD2 bus BATBD2
i

EP BC2B 260 F4 DCEORM2 EP DC BATDD3 BUS DATBD3 l

|

EPBC3 260 b3 DCEORM3 EP DC ilAT003 BUS DATDD3
'

EP DTI 260 01 BATRM1 EP DC BATDD1 DUS BA1001
~

EPBT2 260 L2 BATRM2 EP DC BATBD2 BUS DATBD2

| EP.BT3 260 03 BATRM3 EP DC BATBD3 BUS TATBD3
!

EP DG3A 4160 i DGRM3A EP EP SD3EA DUS SDRM3EA

EP DG3B 4160 i DGRM3D EP EP SD3ED DUS SDRM3Eb -

EP DG3C 4160 || DGRWC EP EP SD3EC bus SDRM3EC

EP DG3D 4160 il DGRM3D EP EPSB3E0 DUS SDRM3ED
*

EP DGA 4160 i DGRMA EP EPSBA DUS SDRMA
;

EP DGB 4160 i DGRMD. EP EP SDB BUS SORMB
;

EP DGC 4160 || DGRMC EP EP SBC BUS SDRMC

EP DGD 4160 il DGRMD EP EP SBD BUS SDRMD

EP SB3EA 4160 i SDRM3EA
~

EECW EECW PMA3 MDP PUMPRMA

EP SD3EA 4160 i SDRM3EA EP EP TS3A TRAN 62tRB3

EP SB3ED 4160 i SDRM3EB EECW EECW PMC3 MDP PUMPRMC2

EP SB3ED 4160 i SDRM3EB 'EP EP TS3E TRAN 62 tRB3 -

EP SB3EC 4160 il SDRM3EC EECW EECW PMB1 MDP PUMPRMB

EP SD3EC 4160 il SDRM3EC EP EP TS3B TRAN 62tRB3
EP SB3E0 4160 11 SDRM3ED EECW EECW PMD) MDP PUMPRMD
EP SBA 4160 l SDRMA ECCS CS-PMA MDP NWRB2
EP SBA 4160 i SDRMA ECCS RHRPMA MDP SWRB2

EP SBA 4160 i SDRMA EECW EECW-PMA1 MDP PUMPRMA
EP SBA 4160 1- SDRMA EP EP TDA TRAN DGHLt

EP SBA 4160 i SDRMA EP EP TSlA 1RAN 621RB1-
;

_ EP SBA 4160 i SDRMA RHRSW SW A2 MDP- PUMPRMA
EP SBB - 4160 t SDRMB ECCS CSPMC MDP NWRB2

EP SBB - 4160- I SDRMB ECCS RHR PMC MDP SWRB2

EP SBB 4160 l_ SDh5 - E6CW EECW PMC1 - MDP PUMPRMC
~

'

EP SBD 4160 i SDRMB EP ~ EP TDE TRAN DGHL)
~~

EP SDD 4160 t i DRM8 ' EP EP T5Il TRAN 621RD1S

I
:V
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Table 3.5 2. Partial Electrical Sources and Loads !
at Browns Ferry 2 (Continued)

,.

' PdWER VOLTAGE EMERG POWER $OURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD ORP LOCATION BYSTEM COMPONENT fD TYPE LOCATION

l EP4BB 4t60 | SDRMB EP EP TS2A TRAN 621RB2
!

EP SBB 4160 i SDRMB RHRSW SWC2 MDP PUMPRMC.

! EP4BC 4160 11 SDRMC ECCS CS-FMB MDP' NEkB2
^

EP SBC 4160 16 SDRMC EECS THR PMB MDP LERB2
~

EP SBC 4160 11 SDRMC EECW EECW FMB3 MDP PUMPRMB

EP4BC 4160 11 SDRMC EP EP TSIB TRAN 621RBI

EP-8BC . 4160 il SDRMC EP EP TS2E TRAN 621RB2
|

EP4BC 4160 si SDRMC. RHRSW SWB2 MDP PUMPRMB [
EP SBD 4160 11 SDRMD ECCS CS-PMD MDP NERPt

EP4BD 4160 || SDRMD ECCS RHR PMD MDP SERB 2

EPSBD 4160 il SDRMD EECW EECW PMD3 MDP PUMPRMD

EP SBD 4160 !l SDRMD. EP EP lDB IRAN DGHL1,

'

EP SBD 4160 11 SDRMD EP EPTS2B TRAN 62tRB2

EP SBD 4160 || SDRMD F" ''G W SW02 MDP PUMPRMD

EP.TDA 480 i DGHL1 EP AC DGAUX A MCC DGHL1.
'

EPTDB 400 il DGHL1 EP AC DGAUX B MCC DGHL1

EP TDE 480 i DGHL1 EP AC-DGAUX A IK,C DGHL) -

EP TDE 480 t DGHL) EP AC-DGAUX B MCC DGHL)

EP TS1A 480 1 621RBI EP- AC SBtA BUS SDRMA
'

EP TStB 480 il 62tRB1 EP AC SBlB BUS SDRMA

EP TStE 480 4 62tRB1 EP AC SBI A BUS SDRMA

| EP TSIE. 480 1 621RB t EP AC SBlB BUS SDRMA

EP IS2A 480 1 62tRb2 EP AC482A BUS- SDRMC

EP TS2B 480 11 - 62tRB2 EP AC4B2B BUS SDRMC

EP TS2E 480 11 621882 EP- AC SB2A BUS SDRMC

EP TS2E 480 11 62 t RB2 EP AC SB2B BUS SDRMC

p EP TS3A 480 1 62 tRB3 EP AC SB3A BUS SDRME

EP TS3B 480 16 621RB3 EP AC SB3B BUS SDRME
'

EP TS3E '40 l 621RB3 EP AC SB3A BUS SDRME

EP TS3E 480 1 62 nRB3 EP AC SB3B BUS SDRME.
.

UNNNOWN 480 480 WO STG.BL E CCS -- 2-162 MOV CST
D

UNNNOWN 480 480 WO STG BL ECCS. 2 166! MOV CST
,

l

D
r
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Table 3.5 2. Partial Electrical Sources and Loads
at Browns Ferry 0 (Continued)

,

POWER VOLTAGE EMERG POWLR bOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

UNM40WN 480 480 WOSTG bL ECCS &1N MOV CST
D

UNNNOWN 40v 460.W O $10 bl FCIC~ 2 162 MOV CST
D

UNM40WN 460 404W4STG DL HCIC 2 160 MOV CST
D

YNNNOWN 460 480 WO-SIG DL FCIC 2 170 MOV CST
D

__

|
,

-

|

i-
|

1
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3.6 CONTROL ItOD DitlVE IlYDRAULIC SYSTEM (CRDilS)
3.6.1 System Function

The CRDilS supplies pressurized water to operate and cool the control rod
drive mechanisms during normal operation. This system implements a scram conunand
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDilS also can provide makeup water to the RCS.

3.6.2 System Definition
The CRDils consists of high head, low How, pumps, alping, filters, control

valves, one hydraulic control unit for each control rod dr ve mechanism, and
instrumentation, Water is supplied from condensate and from the condensate storage tank,
The CRDl!S also includes scram valves, scram accumulators, and a scram dischargevolume (dump t.mk).

Details of the v. ram portion of typleal BWR CRDilS is shown in Figure 3.61
(adapted from Ref.1),

3.6.3 System Ooeratimt
During normal operation the CRDilS pumps provide a constant flow for drive

mechanism cooling and system pressure stablilization. Excess water not used for coolingis dischar ged to the RCS. Control rods are driven in or out by the coordinated operation ofthe direct
on control valves, insertion speed is controlled by flow through the insert speed

control valve. Rod motion may be either stepped or continuous.
A reactor scram is implemented by pneumatic scram valves in the CRDllS. An

inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to its scram accumulator, An omlet scram valve o
each CRDM to the dump tank (or discharge volume) pens to vent the opposite side ofshown in Figure 3,6 2 (from
Ref. 2). This coordinated action results in rapid insertion of control rods into the reactor.

Although not intended cA a makeup system, the CRDI-IS can provide a source
of cooling wa'er to the RCS during vessel isolation it is noted in NUREG 0626 (Ref 3),
that this functie is particularly important for some BWR/l and BWR/2 plants for which
the CRDilS is the crimary source of makeup on vessel isolation, in later model BWR
alants, RCS makeup it high pressure is actformed by the RCIC (see Section 3.2) andllPCI(see Section 3.3) systems The max

mum RCS makeup rate of the CRDilS is about200 spm with both pumps operating (Ref. 4),

3.6.4 System Success Criterin

the CRDilS:For the scram function to be accomplished, the following actions must occur in

A scram signal must be transmitted by the RPS to the actuated devices (i e.,
-

pilot valves)in the CRDllS.

The pneumatic inlet scram valve and outlet scram valve must open in the
-

hydraulic control units (llCUs) for the individual control rod drives, This is
accomplished by venting the instrument air supply to each valve as follows:

Both scram pilot valves in each IICU must be deenergized, or
-

Either backup scram pilot valve must be energized.
-

A high pressure water source must be available from the scram accumulator in
-

each 1-ICU'

A hydraullc vent path to the scram discharge volume must be available and
-

sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must res--

core (specific number needed is not known). ponds and insert into the reactor
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3.6.5 Comnonent .inforniation

A. Control rod drive pumps ($ pumps total; 1 A,111,2A,3A and 311).
,1. Rated capacity: 100% (for control rod drive function) *

2. Flow rate: 100 rpm @ 3675 ft, head (1593 psid) i

3. Type: centnfugal
,

B. Condensate Storage Tanks (3)
.

1. Capacity: 375,000 gal, each

3.6.6 Supnort Systems npd Interfaces
,

A. Control Signals
1. Autonvitic

The RPS transmits scram commands to solenoid pilot valves which control
'

the pneumatic scram valves -

2. Remote Manual
a. A reactor scram can be initiated m. nually from t e control room [h

b. The CRDilS can be operated manually from the control room to insert '

and withdraw rods, or to inject water into the RCS
,

B. Motive Power
1. The power sources for the control rod drive pumps were not identified.

3.6.7 Section 3.6 Referents
1. NEDO 24708A, " Additional Information Required for NRC Staff Generic

Report on Bolling Water Reactors," General Electric Company, December
1980. !

2. NUREG/CR 2802, " Interim Reliability Evaluation Program: Analysis of the
Browns Ferry Unit 1 Nuclear Plant" EG & G Idaho, July 1982,

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

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

| 4. llarrington, R.M., and Ott, L.J., "The Effect of Small Capacity, High Pressure ;
injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR 3179, Oak Ridge National Laboratory, September 1983.

,
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Browns Ferry 2 i

j 3.7 EhtERGENCY EQUIFhtENT COOLING WATER (EECW) ;
SYSTEh! '

,

'3,7.1 System Function'

The EECW system provides cooling water from the ultimate heat sink (Wheeler '

Reservoir) to various component heat loads in the
exchangers, RHR and CSS pump room coolers, plant, including the diesel generator heatRI-IR pump seal coolers, and various

'

other heat loads. The EECW system also serves as a backup for the raw cooling water '

(RCW) system which is the normal water source for some operating systems, including the
reactor building closed cooling water (RBCCW) system.

i'- 3.7.2 S ystem Definition -

*ll.c EECW system consists of four motor driven service water pumps that take
a taction throegh strainers in the intake structure and supply two headers (North header j
and South headtr) that serve all three Browns Ferry units. Cooling water is returned to the :
ultimate heat sini via a yard drainage system.

A simpliDed drawing of the EECW system is shown in Figures 3.71, hiore ;

detailed system crawings are shown in Figures 3.7 2 and 3.7 3. A summary of the data on )
selected EECW s estem components is presented in Table 3.7 1. j

3.7.3 System Oneration
j

The EECW system normally is in standb , with pumps A3, B3, C3 and D3 !

aligned to supply the EECW headers when require . Two pumps are aligned to each
header. The maximum EECW Gow rate required by the three unit plant is 9800 gpm, *

includin 4400 gpm for the RBCCW system, air compressor coolers, control room air .
conditio ing chillers and the hy ogen / oxygen analyzer. Three of the four EECW pumps 't

are necessary to supply this max mum flow rate (Ref.1). !
If required, other service water pumps can be realigned from the RilR service (

water system to the EECW system. This is accomplished by opening manual cross- *

connect valves between for the A and B sets of pumps or motor operated valves and :
between the C and D sets of pumps. (see Figure 3.71). !

3.7.4 System Success Criterin- \
On a per unit basis, one service water pump can provided an adequate source of '

water for the diesel generators. A total of three pumps is required to provided the i
maximum now rate required by all three units. !

[ 3,7.5 Comnonent Information
- .

A. Service Water Pumps (A3, B3, C3 and D3)
1. Rated Dow: 4500 gpm @ 275 ft. head (119 psid) :2. Type: vertical turbine !

!
3.7.6- Sunnort Systems and Interfaces

;

i
. A. Control Signals |1. Automatic t

The EECW pumps automatically start on: !
"

Low raw cooling water (RCW) system pressure >
-

Diesel generator start
- !

-,

Pumps B3 and D3 start for Unit 'd2 diesels i
-

Pumps A3 and C3 start for Unit 3 diesels ;
-.

Core spray pump start )
-

,

60 7/89
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9

ECCS Initiation-

drywell high pressure or RPV low water level at any unit-

2. Remote manual
The EECW pumps can be actuated by remote manual means from the
control room.

D. Motive Power
The EECW pumps and valves are Class 1E AC loads that can be powered from
the diesel generators as described in Section 3.5, Note that two EECW pumps
are supplied from the Unit 1/2 diesels and two are supplied from the Unit 3
dicscis.

3.7.7 Section 3.7 References

1. Browns Ferry, FSAR, Sect!on 10.10,

,

I

:

,

;

.
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| Figure 3.7-1. Simpilfled Diagram of Emergency Equipment Cooling Water-
(EECW) System, for Browns Ferry 1, 2 and 3
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Table 3.7-1. Browns Ferry 2 Emergency Equipment Cooling Water System
Data Summary for Selected Components

~

i

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

681 XV PUMPRMA

682 XV PUMPRMB

EECW-67-13 MOV DGHL1 AG-DGAUX-A 480 DGHL1 i

EECW-67-14 MOV DGHL1 AC-DGAUX-B 480 DGHL1 it
EECW-67-17 MOV 593RB1 AC-MOV1C 480 565RB1 II

EECW-67-18 MOV 565RB1 AC-MOV1B 480 SDRMB II

EECW-67-21 MOV 593RB2 AC-MOV2C 480 565RB2 II

EECW-67-22 MOV 565RB2 AC-MOV2B 480 SDRMD fl
EECW-67-25 MOV 593RB3 AC-MOV3C 480 565HB3 11

EECW-67-26 MOV 565RB3 AC-MOV3B 480 SDRMF 11

EECW-67-48 MOV PUMPRMD AC-DGAUX-B 480 DGht.1 11

EECW-67-49 MOV PUMPRMC AC-DGAUX-A 480 DGHL1 Iy
"

EECW-FMA1 MDP PUMPRMA EP-SBA 4160 SDRAIA I

EECW-PMA3 MDP. PUMPRMA EP-SB3EA 4160 SDRM3EA I

EECW-PMB1 MDP PUMPRMB EP-SB3EC 4160 SDRM3EC 11

EECW-FMB3 MDP PUMPRMB EP-SBC 4160 SDRMC 11

EECW-FMC1 PiDP PUMPRMC EP-SBB 4160 SDRMB 1

EECW-FMC3 'JDP PUMPRMC EP-SB3EB 4160 SDRM3EB I ,

EECW-FMD1 MDP PUMPRMD EP-SB3ED 4160 SDRM3ED 11

EECW-FMD3 MDP PUMPRMD EP-SBD 4160 SDRMD ||

.

e

;;-_.r..-,2_., _
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Browns Ferry 2
3.8 RilR SERVICE WATER (RIIRSW) SYSTEM -

3.8.1 System Function

The RHRSW system provides cooling water from the ultimate heat sink
(Wheeler Reservoir) to remove reactor core heat via the RHR heat exchangers. The
RHRSW system also serves as the standby coolant supply (SBCS) and can supply makeup
to the reactor coolant system when all emergency core cooling systems have faded.

3.8.2 System Definition

The RHRSW system consists of eight motor-driven service pumps (four pairs)
that take a suction through strainers in the intake structure and supply four headers that
serve the RHR heat exchangers at all three Browns Ferry units.

Simplified diagrams of the RHRSW system are shown in Figures 3.81 and
3.8 2. A summary of the data on selectec' RHRSW system components is presented in
Table 3.81.

3.8.3 System Oneration

The RHRSW s
the fourRHRSW headers,ystem normally is in standby, with two pumps aligned to cach ofWithin one hour following a design basis accident, six of ei
RHRSW pumps will be required to supply cooling water to the RHR heat exchangers. ght

No cross connections exist between the four RHRSW headers, but there are
cross-connections between the pumps that are aligned to the RHRSW system and the four
service water pumps aligned to the EECW system (see Figure 3.8-1).

The RHRSW system can be aligned to supply RCS makeup by opening a
cross tie valve to the RHR system (valve 23 57, two locations). Additional valves in the
RHR system also must be aligned to complete the makeup flow path.

3.8.4 System Success Criterin
The cooling water requirements of each RHR heat exchanger can be supplied by

one service water pump. There normally are two service water pumps aligned to each
RHR heat exchanger.

3.8.5 Comnonent Information

A. Service Water Pumps (Al, A2, B1, B2, Cl, C2, D1 and D2)
1. Rated flow: 4500 gpm @ 275 ft. head (119 psid).

1

2. Rated capacity: 100% of the cooling water required by one ilHR heat
exchanger

3. Type: verticalturbine

| 3.8.6 Sunnort Systems and Interfaces

A. Control Signals
'

l. Automatic
None

2. Remote manual
The RHRSW pumps are placed in service by remote manual means from

,

any of the three control rooms. ;

B. Motive Power
The RHRSW pump and valves are Class IE AC loads that can be powered
from the diesel generators as described in Section 3.5.

74 7/89
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~

Table 3.8-1. Browns Ferry 2 RHR Service Water System ;

Data Summary for Selected -Components t

. ,

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

23-34 MOV 565RB2 AC-MOV2A 430 SDRMC I

23-40 MOV 565RB2 AC-MOV2A 480 SDRMC 1 i

23-46 MOV 565RB2 AC-MOV2B 480 SDRMD ||
23-52 MOV 565RB2 AC-MOV2B 480 SDRMD ||
SW-A2 MDP PUMPRMA EP-SBA 4160 SDRMA I

SW-82 MDP PUMPRMB EP-SBC 4160 SDRMC 11

| SW-C2 MDP PUMPRMC EP-SBB 4160 SDRMB i

SW-D2 MDP PUMPRMD EP-SBD 4160 SDRMD | 11

a:

.

t

.

4

5-

.

- - - _ _ _ _ _ . _ _ _ .
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Browns Ferry 2

4. PLANT INFORMATION *

4,1 SITE AND BUILDING SUMMARY
; The Browns Ferry site is located in Alabama, about 30 miles west of

Huntsville. A general view of the site is shown in Figure 41 (from Ref.1) and more
details of the major site buildings can be seen in Figure 4 2.

All three reactor butidings and turbine buildings are located side-by side. Unit
1 is at the west end, and Unit 3 is at the east end. The turbine building is to the north of the
reactor building.

There are two diesel generator buildings, each containing four diesel generatoi .
The Unit 1/2 diesel generator building is located at the west end of the reactor building, and
the Unit 3 diesel generator building is on the cast end. Below each diesel generator
building is a long term diesel fuel oil supply. Additional fuel oil is available in the oil
storage tanks to the east of the reactor building complex.

A pumping station to the south-east of the reactor building complex contain.; the
main circulating water pumps and the EECW/RHRSW pumps. These pumps draw water
from the Wheeler Reservoir which is the ultimate heat sink for the Browns Ferry site.

The three condensate storage tanks which serve the ECCS, RCIC system and
control rod drive hydraulic system are located on the east side of the turbine building.

Other structures on the site include a radwaste building, service building and
standby gas treatment facilities on the west side of the reactor / turbine building complex. A

,

sewage treatment plant is located southwest of this complex.

4.2 FACILITY LAYOUT DRAWINGS
An overview of the layout of all three units at the Browns Ferry site is provided

in Figures 4-3 to 4-9. Simplified layout drawings for Unit 2 are shown in Figures 4-10 to
4-17. Note that some equipment m systems shared between units (i.e. electric power
system, EECW and RHRSW system are physically located in Unit 1 or Unit 3. Refer to
the Sourcebooks for Browns Ferry I and 3 for details on the layouts of these units. The
service water pump station and some other outlying buildings are not shown in 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
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 spten. 9 tables in Section 3, therefore this
table is only a pa tial listing of the compont.nts 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 II, Oak Ridge Nationt.1 Laboratory,
Nuclear Safety Information Center, January 1972.
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Tablo 41. Definition of Browns Ferry 2 Building and
Location Codes

Codes Descrintions

1. 480WOSTOBLD 480V hiotor Control Center Room, located on the Storage
Building

2. 541RB2 541' elevation of the Reactor Building

3. $65RB2 565' elevation of the Reactor Building

4 593RB2 593' elevation of the Reactor Building

5. 621RB2 621' elevation of the Reactor Building 1.

6. AUX 1Rh12 Auxiliary Instrument Room No. 2, located on the f 9.T elevation
of the Control Bay

7. BATBD2 Batterv Board No. 2, located in DC Equipn.ent Roon, No. 2 on
the 595' elevation of the Control Bay

8, DATRht2 Battery Room No. 2, located on the the 593' elevation of the
Control Bay

9. CABLE SPRh12 Cable Spreading Room for Unit 2, located on the 606' devation
of the Control Bay

10. CR2
Control Room, located on the 617' elevation of the Con rol Bay

11. CST Condensate Storage Tanks, located in Yard Area

12. DCEQRhi2 DC Equipment Room No. 2, located on the 593' elevatb. af the
Control Bay

13. DGilL1
Diesel Generator Building 1/2 liall halhvay just outside the
Diesel Generator Rooms

14. DGRh1A
Diesel Generator Roon. ,. located in the Unit 1/2 DG Building
on the 565' elevation

15. DGRh1B
Diesel Generator Room B, located in the Unit 1/2 DG Building
on the 565' ek 4ation

16. DORhlC
Diesel Generator Room C, located in the Unit 1/2 DG Building
on the 565' elevation

17. DGRhlD
Diesel Generator Room D, located in the Unit 1/2 DG Building
on the 565' elevation

18. IIPCl2 High Pressure Coolant injection Pum
541' elevation of the Reactor Dailding p Room, located on thesoutheast corner
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Tablo 41. Definition of Browns Ferry 2 Building and
Location Codes (Continued)

Codes Descriptions

19 IIXCLRM2 Heat Exchanger Clean Up Room, located on the 593' elevelon
of the Reactor Building

20. MSVT2 Main Steam Vault, located on the 565' elevation of the Reactor
Building

21. NERB2 Pump Room, located on the 519' elevation of the Reactor
Building northeast corner room

22. NWRB2 Pump Room, located on the 519' of the Reactor Building -
northwest corner room

23. PERACC2 Personnel Access Area, located on the the 565' elevation of the
Reactor Building - south side of Containment

24 PPTUN2 Pipe Tunnel from CST to the Reactor Building 2

25. PUMPRMA EECW Pump Room A, located at the Pumping Station (Shared,
Units 1,2, & 3)

26. PUMPRMB EECW Pump Room B, located at the Pumping Station (Shared,
Units 1,2, & 3)

27. PUMPRMC EECW Pump Room C, located at the Pumping Station (Shared,
Units 1,2, & 3)

28. PUMPRMD EECW Pump Room D, located at the Pumping Station (Shared,
' Units 1,2, & 3)

29. RilRiiXERM2 Residual llent Removal System licat Exchanger, located on the
593' elevation of the Reactor Building - east room

30. RIIRilXWRM2 Residual licat Removal System Heat Exchanger, located on the
593' elevation of the Reactor Building west room

31. SDRMC Shutdown Room C, located on the the 621' elevation of the
Reactor Building

32. SDRMD Shutdown Room D, located on the the 593' elevation of the
Reactor Building

33. SERB 2 Pump Room, located on the 519' elevation of the Reactor
Building southeast corner

34. SWRB2 Pump Room, located on the 519' elevation of the Reactor
Building southwest corner
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Tablo 41. Definition of Browns Ferry 2 Building and'
Location Codes (Continued)

Codes Descrintions

35, SWTNLF Service Water Tunnel "F" located on the southeast end of the
Reactor Com) lex (east tunnel entering Reactor Building from
Pumping Stat on) Shared, Units 1,2, & 3 for EECW Piping

36, TORUS 2 Suppression Chamber, located on the 519' elesation of the
Reactor Building

37. ULSF2 Upper Level of Spent Fuel Area, located on the 664' elevation of
Reactor Building

!
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Table 4 2. Partial Listing of Ccmp:nents by Location iat Browns Ferry 2 ;,

| *

i
{ LOCATION SYSTEM COMPONENT ID COMP l'

TYPE |
666RBI EECW EECW 6718 MOV !

666RBI EP DC MOVIC MCC'

;
666RB1 EP DC MOVIC MCC !

$
666RB1 EP AC MOVIC MCC j

v

666ABI EP AC MOV10 MCC

j $66RB2 EcCS RHR 74101 MOV
i

666RB2 EC0S RHR 74100 MOV !;

i
666RB2 EECW EECW-67-22 MOV

666RB2 EP DC-MOV2C MCC I
\666RB2 EP DC-MOV2C MCC '

j666RB2 EP AC-MOV2C MCC
'

;666RB2 EP AC MOV2C MCC.,

- r

666RB2 RHRSW 23 34 MOV '

t
666RB2 RHRSW 23 40 MOV !

666RB2 RHRSW 23 46 MOV -

~666RB2 RHRSW 23 62 MOV
jt

666RB3 EECW EECW 67 26 MOV
'

'

666RB3 EP DC-MOV3C C i

666RB3 EP DC-MOV3C MCC. '

' i
i 666RB3 t.P AC-MOV3C MCC i

"b66RB3 EP AC MOV3C WC ' !

693RB1 EECW EECW 6717 MOV

693RB1 EP AC MOVID MCC

}693RB1 EP AC MOVID MCC. ''

593RB2 ECCS CS 75 23 MOV(-

{ 693402 ECCS CS 75-26 MOV
!

! !
693RB2 ECCS CS 75-61 - MOV,

:- 1
I 693RB2 ECCS CS 75 63.. MOV '
1
| 693RB2- EECW . EECW 67 21 MOV '

-

s

I

( $93RB2 EP AC MOV2D MCC

693RB2. EP AC MOV2D MCC.
,

i693RB3 EECW EECW 67 26 MOV '

1

---. -
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Table 4 2. Partial Listing cf Components by Location

!
at Browns Ferry 2 (Continued) i

,

,

!
i I

LOCATION SYSTEM COMPONENT ID COMP i
TYPE '

693RB3 EP AC-MOV3D WC,
,

.; - 693RB3 EP~ ASIAOY30 MGC

1 321RB1 EP EP TSIA TRAN i

621RBI EP EP TS1B TRAN '

I

621RBI EP EP TSIE TRAN

b 621RB2 EP EP TP2A TRAN
'

__
621RB2 EP EP TS2B TRAN

f62iRB2 EP EP TS2E TRAN

621RB3 EP EP TS3A TRAN

f621RB3 EP EP TS3B TRAN 6

62 tRB3 EP EP TS3E TRAN

BATBDI EP DC-BAlB01 BUS
I

BATBD) EP DC-BATBDI SUS I
!

BATBD1 EP DC BATB01 BUS I
,

BATBD2 EP DC-BATBD2 BUS k

BATBD2 EP DC-BATBD2 BUS,

!
.

tBATBD2 EP. DC-BAT BD2 BUS ~ !

BATBD3 E P. . DC BATBD3 . BUS
,

BATBD3 EP DC BATBD3 BUS. .i
BATBD3 EP' DC-BATBD3 BUS *

BATRMI EP EPBT1 BATT

:zBATRM2 EP EP BT2 BATT

L>BATRM3 EP EP BIS BATT '.
CST ECCS CST) TK-

~}
CST ECCS 2 170 . MOV.

1

CST ECCS- 2 106 MOV

CST ECCS- 2 162 MOV

CST ECCS CST 2 TK

CSI ECCS- CST 3 TK ^

CST RCIC 2 170 MOV

CST IICIC 2 166 MOV

CST- RCIC 2 162 MOV --
j

.i
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Table 4 2. Partial Listing of Components by Location
at Browns Ferry 2 (Continued) ;

4

i
LOCATION SYSTEM COMPONENT ID COMP

TYPE.

CST NiG C3Ti TK

>
CS1 RCIO CST 2 TK

CST MIC CbT3 TKt

i
DCEQRM) EP EP BC) BC ~
DCEORM2 EP EP BC2A BC '

2

DCEORM2 EP EP BC2B bC
-

DCEQRM3- EP EPBC3 BC

DGHL1 EECW EE CW-6713 MOV

DGHL t EECW EECW 6714 MOV
<

DGHL' EP AC DCAUX A MCC
r

| DGHL) EP AC-DGAUX A MCC
!

'

DGHL1 EP AC DGAUX B MCC

DOHL) EP AC DGAUX b MCC

DGHL) EP EP TDA TRAN
'

'

TGHL) EP EP TDB TRAN
i

,

DGHL) EP EPTDE TRAN
4

DGHL3 EP AC DGAUX 3EA MCC I
'eDGHL3 EP AC DGAUX4EA . MCC '

DOHL3 EP AC DGAUX 3EB MCCi

iDGHL3 EP AC DGAUX 3EB MCC '

DORM 3A EP EP DG3A DG

DGRM3D EP EP-DG3B - DG i'
: DGRM3C EP EP DG3C D3

,

!

!DGAM3D EP EP DG3D D3 ';

i; DGRMA EP EP DGA (G I

DGRMB EP EP DGB DG I
"

DGRMC EP EP DGC EOi

DGRMD EP EP DGD - CG +

| HPCl2 ECCS- HPCI 73 34 MOV-~
,

l

HPct2 ECCS HPCI 73 40 MOV

\'HPCl2 ECCS HPCITDP TDP. -
,

HPCl2 ECCS HPCI 73 44 MOV i
-
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Tablo 4 8. Partial Listing of Components by Location

at Browns Ferry 2 (Continued)
I

LOC AllON SYST E M COMPONENT ID COMP
TYPE I

HPCl2 ECCS HPCI 7316 MOV i

HPCl2 ECCS HPCI 73-26 MOV

HPCl2 ECCS HPCI 73 27 M6V I
HPCl2 ECCS HPCI 7319 HV

HPCl2 ECCS HPCI 7318 HV '

HPCl2 ECCS HPCI AUXCil MDP

HACLAM2 RCS R05492 MOV
;

MSVT2 IClO RCIC 71 N MOV
,

MSVT2 RCS RCIC 713 MOV
,

NERB2 ECCS CS 76 30 MOV

NERu2 ECCS CSPMB MOP '

MB2 ECCS CS 7b-39 MOV

NERB2 LCCS CSPMD MDP

NWRB2 LCCS CS 75 2 MOV

NWRB2 ECCS CSPMA MOP

NWRB2 ECCS CS 7511 MOV
i

Mi ECCS CSPMC MDP

NWRB2 FCIC HCIC-7137 MOV

NWRB2 FCIC RCIC-71 17 MOV

NWRB2 FCIC RCIC-71 18 MOV
i

NWRB2 FCIC RCIC 7119 MOV

NWRB2 FCiG RCIC-TDP TOP

NWRB2 FCIC RCIC 713 MOV

NWRB2 FCic RCiC 718 MOy

NWRB2 ACIC RCIC 719 HV
^

NWRB2 RCIC RCIC 7110 HV

PERACC2 ECCS RHR 74 66 MOV

PERACC2 LCCS RHR 74 74 MOV
.

PERACC2 ECCS RHR 74 67 MOV
.

PERACC2 ECCS RHR 74 52 - MOV|

|
PERACC2 ECCS RHR 7440 MOV

PERACC2 ECCS RHR 74 b3 MOV

t
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Tablo 4 2. Partial Listing cf Ccmponents by Location
at Browns Ferry 2 (Continued)

,

LOCATION SYST E M COMPONENT ID COMP
TiPE

PERACC2 ECCS RHR 74 76 MOV

PERACC2 ECCS RHR 74 61 MOV

PERACC2 RCS RHH-74 47 MOV

PUMPRMA EECW EECW PMA) MDP

PUMPRMA EECW EECW FMA3 MDP

PUMPRMA LECW 661 XV

PUMPRMA RHFGW SW A2 MDP

PUMPRMD LECW tECW-FMD1 MDP

PUMPRMB EECW LECW PMB3 MDP

PUMPRMB LECW 66k XV

PUMPRMB RHRSW SW D2 MDP

PUMPRMC EECW EECW FMG3 MCP

~PUMPRMC EECW EECW FMC1 MD"

PUMPAMC EECW EECW 67 49 MOV

PUMPRMC RHRSW Si 02 MDP

PUMPRMD EECW EECW FMD3 MDP

PUMPRMD EECW EECW PMD) MDP

PUMPRMD EECW EECW 67 46 MOV

PUMPRMD RHFG W SWD2 MDP *
RC2 ECCS 16 SRV

RC2
'

ECCS HPCI-73 2 MOV

RC2 ECCS 1 19 SRV

RC2 ECCS 1 22 SRV

| RC2 ECCS 1 30 SRV
~

t

! RC2 ECCS 1 31 SRV

RC2 ECCS 1 34 SF
RC2 FC6C RCIC 712 MOV

RC2 ACS RCS VESSEL RV

. RC2 RCS 14 SRV|

RC2 RCS ACS I 55 MOV

RC2 RCS HPC)-73-2 MOV

RC2 RCS RC60 712 MOV
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[ Table 4 2. Partial Listing of Components by Location
j at Browns Ferry 2 (Continued) ,
i

LOCATION SYSTEM COMPONENT ID COMP
TYPE

I
RC2 RCS RCS491- MOV

i
RC2 RCS 16 SRV

: RC2 RCS 1 18 SRV!

RC2 RCS 1 19 SRV|
.

RC2 RCS 1 22 SRV
.

RC2 RCS 1 23 SRV

RC2 RCS 1 30 SRV

AC2 RCS 1 31 SRV
/

RC2 RCS 1 34 SRVi

RC2 RCS 1 41 SRV4

RC2 RCS 1 42 SRVg-

RC2 RCS 1 179 SRV-
4

; RC2 RCS 1160 SRV;

. - RC2 RCS RHR 7440 MOV

SDRM3EA EP EP SB3EA BUS

SDRM3EA EP EP CB3EA CB

SDRM3EB EP EP SB3EB BUS

GDRM1EB TP EP CB3EB - CB. ~

SDEM3EC EP EP-SB3EC BUS -1

SDRM3EC EP- EP CB3E0 CB

SDRM3ED EP EP dB3ED BUS.

SDRM3ED EP. EP6B3ED ' c'8 I
'

SDRMA EP- EP SBA - BUS
4

SDRMA- EP EP CBAL CB-

SDRMA EP - AC SB1B BUS

SDRMA EP- AC-SBIA - BUS'
;

SDRMA EP DC.MOv1 A MCC

SDRMA EP. AC SB10 BUS
-

SDRMA EP AC SB1A Bus

SDRMA EP AC MOVIA MCC
i

SDRMA EP AC-MOVI A MCC '

SDRMA. EP AC MOV)B - hCC

|
1:-
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Table 4 2. Partial Listing of Components by Location
at Browns Ferry 2 (Continued)

.

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

SDRMA EP AC MOV10 WC

SDRMA EP DC-MOVI A M00
'

SDRMB EP EP SBB BUS

SDRMB EP EP CBB CB |

SDRMB EP 60 MOV1B WC
'

SDRMB EP DC-MOV1 B MGC

SDRMC EP EPSBC BUS *

SDRMC EP EP.CBC CB

SDRMC EP A46B2A BUS

SDRMC EP AC SB2A BUS

SDRMC EP AC SB2B BUS i

,

SDRMC EP ACSD2B BUS-

SDRMC EP DC MOV2A MCC -

'80RMC E P. DC MOV2A WC j

SDRMC EP M.MOV2A MCC

iSDRMC EP AC MOV2A WC i

SDRMD EP EP SBD BUS
,

SDRMD EP EP CBD CB
+

SDRMD EP DC MOV2B MCC *

. SDRMD EP DC-MOV2B - MCC
'

i
SDRMD EP AC MOV28 WC

SDRMD EP AC-MOV2B Mcc
',

SDRME EP- AC SB3A BUS--

SDRME- EP AGSB3A BUS

SDRME EP AC SB3B BUS '

SDRME EP A4SB3B ' BUS

SDRME- EP DC MOV3A WC

SDRME EP DC-MOV3A MCC

SDRME EP AC MOV3A MCC

SDRME EP AC MOV3A MCC
{'

SDRMF EP- DC MOV3B WC 3

e

SDRMF EP DC MOV3B - WC - 5
_

i

i
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Table 4 2. Partial Listing of Components by Location
at Browns Ferry 2 (Continued),

'

: ;

,
-

LOGAllON SYSTEM COMPONENT ID COMP.

TYPE
'

bDRMF EP AC MOV3B MCC

j SDRMF . EP AC MOV3B MCC
t

SERB 2 ECCS RHR-PMD MDP
,

4 SERB 2 ECCS RHR 74 24 MOV
~

; SERB 2 ECCS RHR 74 99 MOV

SERB 2 ECCS RHR-74 98 MOV

SERD2- ECCS RHR 74 98 MOV
'

SERB 2 ECCS RHR 74 25 MOV
'

SERB 2 ECCS RHR 7445 ".DV

SERB 2 ECCS RHR 7446 MOV

SERB 2 ECCS RHR-74 99 MOV

3 ERB 2 EECS RHR PMB MDP,

SWRB2 ECCS RHR 74 2 MOV

SWRB2 ECCS RHR 741 MOV

SWRB2 ECCS RhR 7413 MOV

SWRB2 ECCS RHR 7412 MOV

SWRB2 , ECCS RHR PMA MDP ~ ~

SWRB2 ECCS RHR FMC s '.sP

i. SWRB2 ECCS RHR 74 96 < < -
~ ~ ~ ~ *

SWRB2 ECCS RHR-74 9' ~ ~' '~

SWRB2 ECCS RHR-74 96 MOV "

SWRB2 ECCS RHR 74 97 MOV-
|

TORUS 2 ECCS HPC4 734 MOV

TORUS 2 ECCS RHR 74 71 MOV-
,

TORUS 2 ECCS RHR 74 57 MOV|
| TORUS 2 ECCS RHR 74 72 MOV.i

; TORUS 2 ECCS RHR 74 73 MOV

TORUS 2 ECCS RHR 74 b8 MOV

TORUS 2 ECCS RHR 74 59 MOV

TORUS 2 RCS HPCI 734 = MOV. .!,

UNKNOWN - EP AC MOVIE . MCC

UNNNOWN E P. AC Movie - MCC- '

i-
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Table 4 2. Partial Listing of Oomponents by Location
at Browns Ferry 2 (Continued)

,

LOGAliON SYSTEM COMPONENT ID COMP
TYPE

UNNNOWN EP AC MOV2E ACC

UNNNOWN EP AC.MOV2E ACC

UNNNOWN EP AC-MOV3E LCC

UNKNOWN EP AC MOV3E ACC

1
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5. IllllLIOGRAPilY FOR llROWNS FERRY 2 -

1. NUREG 0061, " Safety Evaluation Report for Operation of 11rowns Ferry. .

Units 1 and 2, Following the March 22.1975 Fire, USNRC, July 1976.
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APPENDIX A
DEFINITION OF SYMilOLS USED IN Tile SYSTEM AND

LAYOUT DRAWINGS

A 1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major D aw
paths in a system and the important interfaces with other fluid systems. As a general rule,
small Guld lines that are not essential to the basle operation of the s
there drawings. Lines of this type include instrumentation lines,ystem are not shown invent 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 drawin
comparable drawing showing component locations. gt_ a simplified system drawing, and aThe drawing conventions used in the
Guld system drawings are the followingt

Flow generally is left to right.-

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

discharge paths are kicated on the right.
One 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.
llorizontal lines always dominate and break vertical lines.-

Com
A 1.ponent symbols used in the Guld system drawings are denned in Figure

-

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

distinguish among similar components based on their support system
requirements (i.e., electric power for a motor or 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 Dow

-

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

| of valve)'ype of valve (i.e., as a globe, gate, butterfly, or other specific type
i

Pump symbols distinguish between centrifugal and positive displacement
-

L

pumps and between types of pump drives (l.c., motor, turbine, or engine).

Locations are identined in terms of plant location codes defined in Section 4 of
-

i
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

-

c the component.

Piping locations between discrete components represent the plant areas
-

through which the pi
underground pipe runs). ping passes (i.e. including pipe tunnels and

:

Component locations that are not known are indicated by placing the
~

-

components in an unshaded (white) zone. .
The primary Dow path in the system is highlighted (i.e., bold white line)in .

;_ -

the locanon version of the Duld system drawmgs.

I10 7/89
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Browns Ferry 2
A 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 1E system. There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. Tne
drawing conventions used in the electncal system drawings are the following:

Flow genemlly 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-

p wer system are shown at the top of the drawing.o
Vertical lines dominate and break horizontal lines.-

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

Figure A 2.

locations are identified in tenns of plant location codes defined in Section 4 of-

this Sourcebook.
locations are indicated by shaded " zones" that are not intended to represent

-

the actual room geometry.
Locations of discrete components represent the actual physical location of

-

the component.

The electrical connections (i.e., cable runs) between discrete components,
-

as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the

-

discrete components in an unshaded (white) zone.

A2. SITE AND LAYOUT DilAWINGS
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 drawin ;s are approximately to scale, but should not be used to estimate
distances on the site. Asoullt 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 pnnted in lowercase type.
A 2.2 Layout Drawings

,

Simplified bdding layout drawings are developed for the portions of the plant
that contain com)onents and systems that are described in Section 3 of this Sourcebook.
Generally, the fo. lowing buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout d awings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A 3.
Major rooms, stairways elevators, and doorways are shown in the simplified layout

.

drawings however, many, interior walls have been omitted for clarity. The building layout
1

III 7/89
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Ilrowns Ferry 2
drawings, are approximately to scale, should not be used to estimate roorn size or
distances. As bullt scale drawings for should be consulted his purpose.

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

A 3. APPENDIX A ItEFEllENCES

1. lieddleson, F.A., "Desi:n Data and Safety Features of Commercial Nuclear
Power Plants.", ORN , NSIC 55, Volumes 1 to 4, Oak Ridge National
1.aboratory, Nuclear Safety Infvanation Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A 1. Key To Symbols in Fluid System Drawings
i

113 7/89

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



. - . ~. - . . . _ _ - . . . . -. - ~ . - ~ . . - ~ . ~ . . . . . . ~ - . _ _ - . _. . - . . . . . = . - . - . . . . . . . - _ - . . ~ . .

i

*4 +

;

'
;

,

PWR9WR
j reactor YttttL RV

'
MAIN CONDtN&tR , COND

'

!. '

w a

!

;

i

' t

M HE AT LICHAN0tR e HE WECHANICAL DRArt
- -

,

C00 LINO TOWER
4 f-

1-
,

,

'

ii
t

* * b AIR COOLING UNtf e ACU f
Sit AM.to WAttR = *

OR WATER TO STE AM HE AT
EXCH ANDER (1.E. Fit 0 WATER

y
*

HEATER, DRAIN COOLIR, ETC.) * HX

!

!
#

o O i
OR TUiK e tx -

SPRAY N022LES . $N {,,,y qg
Y v :

i

|
-

| nuPrvRE oian . no-

-9- ,,m R . , <, i_

;

4

.

-Q-- |ORwiCE . OR

!
.

;

i

:

i
:
;
,

I

:
|

| 1

L-

Figure A-1. Key To Symbols in Fluid System DrawingsL |.

(Continued)
'

,

l II4 L7/89 |
,

>.-,,.,-.,.-.n.- , . . ,---y.--. ,-,.,,,,,,-,n.,,,,,,..,,..n.,, ,.n_ .-.,,y., + ,, , , - - , , , ,:,,,--,,_,,,,,,,,,,,n.,,, ., n ,n , n , umg,.r,,,,..wwn,..,w.-.



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

!

h *s,

4 i

I !

!
,

._, ,

A.C. DittfL CENER ATOR * DO B ATTERT . B ATT *

OR A.C. TURBINE CENERATOR 70 '' '
,,

I,s

OR CimCuff DRE AktR * COg
(OPE N/CLO$tD) !)**HI OR D-**ll INTthl0CMED !

CIRCUff BRE AktRS * CD i
i |

t

b

I |
switch . sw tAUTOMATIC OR OR OTHER TYPE OF '

TR
o,ANBf tR SWITCH * ATS DISCONNECT OtVICE

i (OPE N/CL O$ t D)WANUAL TRANSFER
SWITCH * MTS

I

I

| SWITCH 0t AR tut . GUS
OH[ (BUS NAME) ]
MOTOR CONTROL CENTER e MCC NN OR $", ."fd TRANSFORMER * TR AN

'

jOR
'

DitTRIBUTION P ANEL e PNL
,

i

v

d t

B ATTERY CHA8t0ER (RECilFitR) e SC
e

SZ '

INVtHTER * INV j
! T

!
i
.

I'

,-

1 i
d RELAY CONTACTE '-~ *OR

7 (OPEN/ CLOSED) .
!FUSE ,F8

i j

!

,t

.

, totemC uCTOR . uTa
, , , , , , , , , , , , , , , , ,

i
:

|

!

,

;

,

:

i

!
I

r

i s
,

Figure A 2. Key To Symbols in Electrical System Drawings !

b

,

$

|
,

115 7/89
'

1

,

. _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

,

,b $ .s
:

|
P

,

i
'

:
I

i

!
r

{
$

STAIRS
g g , EP

g SPIRAL !
,, STAIRCASE

!

:

(- LADDER Ih ELEVATORu.up
!Da Down
i

!g
GRATING' DECM-
HATCH OR OPEN AREA

(NO FLOOR) ,

i

- O -- PERSONNEL DOOR ;

6-EQUIPMENT DOOR
'w

i

':<::
:: '

'

j RAILROAD TRACKS :< FENCE LINE i
.::.

14 (
k

O TANK / WATER
AREA

| 1
|

-

I

,

f

I

i
+

>
.

L- Figure A 3, Key To Symbols in Facility Layout Drawings
:

I

i16 7/89 i

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



|
4 y .a

11rowns Ferry 2

APPENDIX 11 ,

DE5?lNIT10N OF TERh1S USED IN Tile DATA TAllLES

Tenns a
defined as follows: ppearing in the data tables in Sections 3 and 4 of this Sourcebook are 3

SYSTEh! (also LOAD SYSTEhi)- All components associated with a particular system
description in the Sourcebook have the same system code in the data base, System codes
usalin this Sourcebook are the followir.g:

.Cudt Definition

RCS Reactor Coolant System
RCIC Reactor Core Isolation Cooling System
ECCS Emergency Core Couling Systems (including IIPCI, LPCI,

LPCS and ADS)
EP Electric Power System
EECW Emergency Lqutpment Cooling Water System
RHRSW RHR Service Water System

COh1PONENT ID (also LOAD COhiPONENT ID) The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing, The component ID Sencrally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
desenbed above. For component ids, the system preface corresponds to what the plant ~
calls the component (e.g. IIPI, RHR) An example is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS, The component
number is a contraction of the com)onent number appearing in the plant piping and '

instmmentation drawings (P&lDs) and electrical one line system drawings.

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

C0h1PONENT TYPE (COhiP TYPE) Refer to Table B 1 for a list of component type
<

Codes.

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

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

Eh1ERGENCY LOAD GROUP (EhtERG LOAD GROUP) AC and DC load groups
_(or electrical divisions) are defined as appropriate to the

)lant. Generally,d of a kind loadAC load groups
are identified as AC/A, AC/B, etc. The emergency loac group for a thir
(l.c. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.

4
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TAllLE 11 1. COMPONENT TYPE CODES

COMPONENT COMP TYPE
VALVES:

Motor operated valve MOV
Pneumatic (air operated) valve NVor AOVliydraulle valve llV
Solenold operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non return vdve NCVllydraulle non return valve llCVSafety valve

SV
Dual function safety / relief valve SRVPower operated relief valve PORV
(pneumatic or solenoid operated)

PUMPS:
Motor driven pump MDPTurbine-driven pump (centrifugal or PD)
Diesel driven pump (c(entrifugal of PD) centrifugal of PD)TDP

DDP

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator U tube eronce throu
Heat exchanger ((water to water 11X, gh)SG

ilX
or water to air IIX)
Cooling tower
Tank Cr
Sump TANK or TK
Rupture disk SUMP
Orifice RD

Filter or strainer ORIF
Spray nozzle FLT

SN
Heaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEM COMPONESTS:
Fan (motor driven, any type) FAN
Air cooling unit (air to water HX, usually ACU or FCUincluding a fan)
Condensing (air conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator

DGGas turbine generator
Battery GT

BA'IT
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TAllLE 111. COMPONENT TYPE CODES (Continued) '

.

, COMPONENT COMP TYPE

ELECTRIC POWER DlSTRIBUTION 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 '

invener INV
Uninterruptible power supply (a unit that may UPS
include battery, sattery charger, and inverter)
Motor generator MG
Circuit breaker CD
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

:
'

|
,

i
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