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CAUTION

‘The inforration in this report has been developed over an extended period
of titne based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of ou:
knowledge, it accurately reflects the plant configuration i the time thi
information was obtained, however, the i* “srmation in this document has
not been independently verified by the licen.ec or the NRC.

NOTICE

This sourcehook will be periodically '\:rdned with new and/oreplacement
pages as appropriate to incorporate additional info.mation on this reactor

plant. Technical eirors in this repont should be brought to the attention of
the following:

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Engineer.ng and iystcms Technolegy
Mail stop 7k4
Washington, D.C. 20555

Witk copy to:

Mr. Peter Lobner
: itha cr.“Syuemlengineeﬁn mﬂ
cience cations Internation tion
fcfz:o Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Correction and other recommended changes should be submitted in the form

of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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BROWNS FERRY 1 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Browns Ferry | nu<lear
power plant. There are separate sourcebooks for Browns Ferry 2 and 3. Summary dats on
this plant are presenied in Sectior 1, and similar nuclear power plants cre identified (s
Section 2, Information on selected reactor plant systems is presented in Secticn 3, and the
site and building layout is illustiated in Section 4. A bibliography of reports that describe
features ~f this plant or site is presenteq in Section 5. Symbols used in the system and
layout drawings are defined in Appendix A. Terms used in data tables are d=fined in
Appendix B,

. | SUMMARY DAiA ON PLANT o
Basic information on the Browns Ferry 1 nuclear plant is listes below:
Docket number 50-259
Operator Tenne e Valley Authority
Location Alaba.aa, 30 mues west of Huntsville
- Comuc.ercial operation date 8/74
- Reactor type CWR/A4
- NSSS vendor Genera Electric
Power MW AWe) 3293/1067
Architect-engineer Tennes<ee Valley Authority
Containment type Stes] drywell and wetwell (Mark I)
2. iDENT CICATION OF SIMILAR NUCLEAR POWER PLANTS

The Browns Ferry nuclear plant s three General Electric BWR/4 nuclear
steam sup&l{ systems on the site. These are desigaated Units 1, 2 and 3. Each unit has a
Mark T BWR containment incorporating the drywclipr.ssure suppression concept. Each

has a secondary containment structure of reinforced ¢rnerete. Other BWR/4 plants in the
United States are as follows;

Vermont Yankee

- Peach Bottom Units 2 and 3

= Hatch Units 1 and 2

- Cooper Nuclear Station

- Duane Amold

- Fitzpatrick

- Brunswick Units 1 and 2

- Fermi Unit 2

- Hope Creek Unit |

- Limerick Units 1 and 2 (Mark I1 Containment)

- Shoreham (Mark I1 Containment)
Susquchanna Units 1 & 2 (Mark 11 Coniainment)

Browng Ferry plants use a high pressure cooiant injection system, a single
mode reactor core isolation cooling system, a low pressure core spray syster  ...d a mul-
mode RHR system with no steam conge iang vapabilities,

! 7/89
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3 SYSTEM INFORMATION

This section contains descriptions of selected systems at Browns Ferry 1 in
terms of general function, operation, system success criteria, major components, and
support sv° *m requirements. A summary of major systems at Browns Ferry | is
presentea  iable 3-1. In t! * "Report Section” column of this table, a section reference
(Le. 3.1, 3.2, etc.) is provided for all systems that are described in this report. An entry of
"X" in this column means that the system is not described in this report, In the "I 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
of information on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 3-1. The functional
rclationshi:fs that exist among cooling water systems required for sa® <hutdown are shown
in Figure 3-1. Details on the individual cooling water systems are prov. “2d in the report
secticns identified in Table 3-1.

7189
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Table 3-1. Summary of Browns Ferry ! Systems Covered in this Report

G :neric
Sysie.n Name

Reactor Hoat Removal Systems
- Reactor Coolant System (RCS)

- Reactor Core Isolation ( ooling
(RCIC) Systems

- Emergency Core Cooling Systems
{ECCS)
- High-Pressure Injection
& Recirculation
- Low-Pressure Injction
& Recirculation
- Auomatic Depressurizatnion
System (ADS}
- Decay Heat Removal (DHR)
System (Residual Heat Removal
(RHR) System)

“Main Steam and Power Conversion
o stems

Other Heat Removal Systems

Pla ~t-Specific
Systen. Name

Same
Same

Core Standby Cooling Systems

High-Pressure Coolant Injection
(HPCI) System

Core Spray (CS) System,
Low-Pressure Coolant Injection
\LPCI) Subsystem (an operating
mode of the RHR system)

Same

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

Main Steam System,
Condensare and Reactor
Feedwate: Sysiem,
Condenser Circulating Water
System

None noted

Report
Section

3.1
32

X

FSAR section
Reference

641
6.43
4763, 644

642

45,46, 411
11.8

116



Table 3-1.

(seneric
System Name

Reactor Coolant Inventory Controi Systems

Reactor Water Cleanup (RWCU)
System

ECCS

Corrol Rod Dnve Hydraulic System

{CKLHS)

Containment Systems
Primary Cont.inment

Secondary Containment

Standby Gas Treatment System (SGTS)

Containment Heat Removal Svystems

Suppressicn Pool Cooling Sy

Containment Spr:

Comainment Fan Cooler System

Report

Plani-Specific
Section

System_ Namg
Same

See Core Standby Cooling

. :
Svstems above

Control Rod Dnve Hydrauix
Supply and Discharge Subsyster

Same (drywell and pressure
suppression chamber)

Same

Same

Containment Cooling Subsystem
(an operating mode of the RHR
vsiem)

‘ontainment Cooling Subsys
(an operanng mode of the Rii
system)

Primarv Containment Cooling
System

V.'.u o1 " I :“!!’.»‘IE;Q“

i

Sr-smary of Browns Ferry 1 Systems Covered in this Report (Continued)

FSAR Section
Refe. onge

49
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Table 3-1. Summary of Browns Ferry 1 Systems Covered in this Report (Continue!)

Generic

System Name

Contaioment Systems (continued)
Containment Normal Ventilation Systems

Combustible Gas Controi S 'stems

Reactor and Reactivity Control Systems

Reactor Core

- Control Rod Systein
Chemical Potson System

Instrumentation & Con:oo! (185 Systems
Re=actor Protcction System #24°5)

Engineered Safety Feature Actuaran
System (ESFAS)

Remote Shutdown System

Other 1&C Systems

Plant-Specific
System Name

Primary Containment Normal
Heatirg, Ventilation and Air
Conditioning Systems,
Reactor Building Heating and
Ventilation System

Containment Inerting System,
Containment Atmosphere
Dilution (CAD) System,

Primary Containment Purge
Same

Control Rod Drive System
Standby Liguid Control System
(SLCS)

Same

Primary Containmen: <. Reactor
Vessel Isolation Control System,
Core Standby Cooling System
Control and Instrumentation
Backup Control System

Varior= - hey systems

Report
Section

bl

34

33

34

FSAR Section
Reference

3.23.7

2332

b
o

W

PR
M
‘s

e

34
38

7.2
7.3
7.4

7.18
75107.17



table
Generic
System Name

Support Systems
Class 1= E« cunic Power System

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

Component Cooling Water (CCW)
\)j.\l('ﬂ:

Service Water System (SWS)

Residual Heat Pernoval Service Water
(RHRCW) System

(ther Cooling Water Sy<tems
Fire Protecuion Systems
Venulating, and Air

Roum Heaan

o

Condwioning (HYAC) Systems
ent and Service Air Systems

ling and Spent Fuel Systems

Plant-Specific
Svstem Name

Same
Same

Same

Reactor Building Closed

Cooling Water (RBCCW) System,
Emergency Equipment “ooling
Water (EECS) System

Raw Cooling Water (RCW)
System,

Raw Service War'er System

Same

None noted

L8

oS>ame

Samx

Control and

iew and Spent Fuel Sto
' 1 O

: £
1 Pool Cooling ar

Report
Section

Summary of Browns Ferry 1 Systems Covered in this Report (Continued)

FSAR Section
Reference

Hsv’\x(')




Summary of Browns Ferry 1 Systems Covered in this Report (Continued)

Fahle 3-1.

Plant-Specific Report FSAR Section

Generic
System Name Svstem Namg Section Reference

Support Systems (coniinued) »
Radiocacnve Wa te Systems Radiactive Waste Control Systems X

Radianon Protection Systems Shielding and Radiation Protection X
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TENNESSEE
FIVER

FLOODING

HPRWFP
CCWS - Contenser Circulating Water System

CCCS ~ Emergoney Core Cooling System

FECWS - Emergency Equipment Cooling Water System
HPRWEP = High Pressure ®aw Water Fire Protection . MDWS
MDWS « Makeup Derrn, alirec Water Systern

PBCCWS « Reacto, Builkt™ q Closed Cooling Wa'ar System

RCWS = Raw Cool:: Water Sy ‘em

AHRSWS = Resichal Hoat Removal service Waler System

NOTE: AthnsFenyZTheRHRHeatExchangerstoCanBeSupphedFromTheRCWS_

Figure 3-1. Cocling Nater Systems Functional Diagram for Browns Ferry 1, 2 and 3
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1 System Function : _
The RCS, also called the Nuclear Steam Supply Sys’em( ©S8§), is responsible
for directing the steam produced in the reactor to th= turbine where .. «s used to rotate a
generator and produce electricity. The RCS pressure boundury also establishes a boundary
against the uncontrolled release of radioactive material fror» the reactor core and primary
coolant.

30 l . 2 i

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢)
recirculation pumps, (d) safety valves, and (e) connected pipic7 out 1o & suitable isolation
valve boundary. A simplified diagram of the KCS and impor.an: system interfaces is
shown in Figure 3.1-1 and 3.1-2.  ~ummary . ¢ 'ac seieck + \CS componeats is
presented in Table 3.1-1,

3.1.3

During power operation. circulation in the RCS is maintained by one
recirculation pump in each of the two recirculation loops and the associated Jet pumps
internal to the reactor vessel. Tha steam water mixture fiows upward in the core to the
steam dryers and separators where t > entrained liquid is removed. The steam is piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixed
with ti... feedwater and is recycled aguin,

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

The steam that is produced by the reactor is piped to the turbine via the main
steam line. There are two main steam isolation valves (MSIVs) in each main steam line.
Condensate from the turbine is retv....ed to the RCS as feedwater.

Following a transient that involves ihe loss of the main condenser or loss of
feedwater, heat from the RCS is dumped to the suppression chamber via safety/relief
valves on the main steam lines. A LOCA inside containment or operation of the Automatic
Depressurizatic . . . 'em (ADS) aiso dumps heat to the suppression chamber. Makeup to
the RCS is pre . ' .y the Reactor Core Isolation Coolin (RCIC) system (see Section
3.2) or by the = .-.gency Core Cooling System (ECCS, see Section 3.3). Heat is
transferred from the containment to the ultimate heat sink by the Residual Heat Removal
(RHR) system operating in the containment cooling mode. Actuation systems provide for
au.omazic closure of the MSIVs and isolation of other lines connected to the RCE.

3.1.4

' _ The RCS success criteria can be described in terms of LOCA and transient
miri zation, 2¢ follows:

An unmitigatible LOCA is not initiated.

If a mitigauble LOCA is initiated, then LOCA mitigating systems are successful,
- If atransiant is initiated, then either:

- RTS integrity is maintained and transient mitigating systems are successful,
or

0 7/89




3.1.8

3.1.6

Browns Ferry |

RCS integrity is not maintained, leading to a L OCA-like condition (..
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful.

Component Information

. RCS

. Total volume: Unknown

Water volume: Unknown

. Steam volume: Unknown

. Steam flow: 13.37 x 106 Ib/hr.

. Normal operating pressure: 1020 psia

L R S

. Safety/Relief Valves (13)

1. Set pressure: 1080 to 1100 psig
2. Relief capacity: approximately 850,000 to 867,000 Ib/hr each

Recirculation Pumps (2)
1. Rated flow: 46,200 gpm @ 710 ft. head (308 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Total flow: 102.5 x 106 Ib/hr @ 76 ft. head (33 psid)
Support Systems and Interfaces

. Motive Power

1. The recirculation pumps are supplied with Nonclass 1E power.

. MSIV Operating Power

The instrument air system supports normal operation of the MSIVs. Valve
operatior is controlled by an AC and a DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This design prevents
spurious closure of an MSIV 1if a single solenoid valve should fail. MSIVs are
designed to fail closed if instrument air is lost or if both AC and DC control
power is losi to the solenoid pilot valves. This is achieved by a local dedicated
air accumulator for eact: MSIV and an independent valve closing spring.

10 7/89
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Table 3.1-1.

Browns Ferry 1 Reactor Coolant System
Data Summary for Selected Components

e

COMPONENT 1D

cCCMP
TYPE

LOCATION

l

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG
LOAD GRP.

SRV

Cc-MOoviBg

SDRMB

SHV

MOvV1B

SDRMB

i1

SRV

MOV1IC

565RB1

SRY

MOV1B

SDRME

SV

-MOV1%

SDRMA

SRV

MOV C

565RB?

SRV

C-MOY A

SDRMA

SRV

, MOV1B

SORMB

SRV

A'OVIC

565HB1

-MOVIA

SDRMA

>-MOV1A

SDRMA

= MOV1B

SDRMB

15

RC1

>-MOV1C

£65RB1

HPCY-73-2

RC1

C-MOV1A

SDRMA

HPCI-73-3

TORUSY

>-MOV1A

SDRMA

' |

e

RC1

-MOV1B

SDAMB

.,,.
o

MSV11

C-MOV1IC

565RB1

-
[y

RC1

SURMA

e ———

*i i
~
&

|
|
|
|
|

RC1

I.‘,)! JRMA

SDRMB

g s g s
«J E v

RC1
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.1
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 depressuri zation.
The RCIC system is not considered to be part of the Emergency Core Cooling
System (ECCS, see Section 3.3) and does not have a LOCA m'tigating function.

3.2.2  System Definitiop

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

Simplified drawings of the reactor core isolaiion cooling system are shown in
Figures 3.2-1 *nd 3.2-2. The water supply path from the CSTs to the RCIC system are

de<cribed in S~~tion 3.3, A summary of data on selected RCIC components is presented in
Tuvie 3.2-1.

3.2.3  Systen Qperation

During normal operation the RCIC is in standby with the steam supply valve to
the RCIC turbine driven pump closed aad 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 supp.y. Reactor core heat is Jumped to the uppression pool via the safety/relief

valves which cycie as needed tc *'mit RCS pressure. The RCIC turbine also exhausts to
the suppression pool.

3.2.4

For the RCIC system to be successfu! there mr st be at least one water source
and supply path to the turbine-driven puino, @~ open steam supply path to the turbire, an
open discharge patn to the RCS, and an open turbine exhaust path to the suppre.'sion jool.

3.2.5  Componeni Informatior

A. Stear. 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.€  Support System ang 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 automaucally tripped on a reactor vessel high

water level signal ' may be necessary to restart the pump
manually.
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High temperature (200°F) in RCIC steam ling
High flow (delta P) in RCIC steam |

Low RCIC steam line pressure (50 psig)
High exhaust pressure from RCIC turbine
Manual isolation

Motive Power
I. The RCIC turbine driven pump is supplied with steam
loop C, upsiream of the main steam isolation valves

All RCIC valves and supporting equipment are Class 1E load

supplied from the DC and AC power systems as describe

3.5. The RCIC system is designed to be operable on DC power or

i

Other
I. Lubrication and cooling for the turbine-driven pur
locally. It should be noted that the pump lube
water diverted from the RCIC pump d
barometric condenser. Design maximun
temperature is 140°F
The scurce of RCIC pump room cooling has no
RCIC pump is located in the northwest pumg
building wnere core spray pumps 1A and 1C also are
cooling for the CSS pumps is described in Section 3.3

nmn ol |

| Herte o . " —
Imp gland seal leakoff 1s collected. condense ¢ and re

t

uction. A vacuum pump maintains condenser vacuut

g
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Tablie 3.2-1. Browns Ferry 1 Reactor Core Isolation Cooling System
Data Summary for Selected Componenis

COMPONENT iD COMP, LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE 1OCATION _ {LOAD GRP.

2-162 MOV CST UNKNOWN 480 480-WO-STG-BLD

2-166 MOV CST UNKNOWN 480 480-WO-ST1G BLD

2170 MOV CST UNKNOWN 480 480 WO ST1G BLD

cSi TK CST
CS12 TK cST

CS13 TK CST

RCIC-71-10 HV NWRB1 DC-MOViC 250 S65RAB1 =
RCIC-71-17 MOV NWRB1 DC-MOVIC 250 565RB1 E)
ACIC-71-18 MOV NWRB1 DC-MOV1IC 250 565R8 1 i1
RCIC-71-19 ™MoV NWRB1 DC-MOVIC 250 565RB1 1
RCIC-71-2 MO 7 AC1 AC-MOV1B 480 SDRMB 1
RCIC-71-3 MOV NWHB1 DC-MOV1C 250 565RB1 1
RCIC-71-37 MOV [IWRB1 DC-MOVIC 250 565RB1 1
RCIC-71-39 MOV MSVT1 DC-MOV1C 250 S65RB1 1
RCIC-71-8 MOV NWRB1 DC-MOV1C 250 S65RB1 X
RCIC7. 9 HY NWRB* DC-MOVIC 250 565RB1 =
RCIC-TDP 0P NWRB1
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

%" | S
¥ The ECCS is an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS alsc performs suppression pool cooling
and containment spray functions and has a capability for mutigating transients

3 . 3 . 2 . : )
The emergency core cooling system consists of the following subsystems:

High-pressure Coolant Injection (HPCI) System
Automatic Depressurization System (ADS)

Core Spray System (CSS)

! ow-pressure Coolant Injection (LPCD System

L . . .

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 automatic 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 Jow
pressure. The system consists of two independent trains, each of whi-h 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 mode of the Residual
Heat Removal (RHR) system, and provides make-up water 1o the reactor vessel at low
pressure. The LPCI system consists of two independent trains each with two motor-driven

umps which deliver water from the suppression pool to one of the RCS recirculation
00ps.

X The condensate storage system, consisting of three Condensate Storage Tanks
(CSTs), provides a water source for the ECCS and for the RCIC system. This system is
shown in Figure 3.3-1. The HPCI system is shown in Figures 3.3-2 and 3.3.3
Simplified di~grams 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 sysiems

and the RCS are shown in Section 3.1. A summary of data on selected ECCS components
1s presented in Table 3.3-1.

3.3.3

All ECCS systems normally are ia standby, The manner in which the ECCS
operates 16 protect the reactor core is a function of the rate a: 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. Reacicr 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 1o 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 1. coolant loss exceeds the HPCI system
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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 automatically reduce RCS pressure if
a smell break has occurred and RPV water level is not maintained by the HPCI system.
Rapid depressurization permits flow from the CSS or LPCI systems to enter the vessel.
Water is taken from the suppression pool by «ach of these ngtcms for injection into the
core. Both systems can be aligned to take a suc.ion 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 e

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
critenia are not clearly dsfined in the Browns Ferry | FSAR but can be inferred from pump
capacities that are defined based on certa n design basis accidents that are considered in the

licensing process based on licensing considerations. The ECI system success criteria for a
large Lﬁ& are the following:

2 of 4 core spray pumps with a suction on the suppression pool, or .
3 of the 4 low pressure coolant injection pumps with a suction on the
suppression pool.

The ECI 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 combir ations of core spray and LFCI
pumps. I* is possible that the coolant inventory control function for some small LOCAs

can be satisfied by low-capacity high-pressurc injection systems such as the control od
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
drawing water from the suppression pool.

_ For transients, the success 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 ultimate heat sink.
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Component Information

. Steam turbine-driven HPCI pump

1. Rated flow: 50000595111 2800 ft head (1214 psid)
2. Rated capacity: 1
3. Type: centrifuyal

. Low-pressure Core Injection (RHR) Pumps (A, B, C and D)

1. Rated flow: 10,000 gpm @ 46 ft. head (20 psid)
2. Rated capacity: 33 1/3%
3. Type: centnifugal

. Core spray pumps (A, B, C and D)

1. Rated flow: 31250§£m @ 582 ft. head (252 psid)
2. Rated capacity: 5
3. Type: centrifugal

. Autc matic-depressurization valves (6)

1. Rated capacity: 3 of 6 required
2. Rated flow: approximately 850,000 Ib/hr each

. Pressure Suppression Chamber
. Design pressure: 56 p
g. Design temperature: 2%1°F

sig

Minimum operating temperatu-e: 95°F (assumed)
4. Minimum water volume: 135,000 fi2

- RHR Heat Exchangers (A, B, C and D)

1. Rated Capacity: 70 x 106 Buu/hr each
2. Type: Shell-and-tube

<upport Systems and Interfaces

. Control signals

1. Automatic

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

The HPCI pump is automatically tripped on a reactor vesscl high water
level signal. It may then be n=cessary to restart the pump manually.

The HPCI ﬁump suction is automatically switched to the suppression
pool on high suppression pool water level,

. 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 CS$ pump but with a 2-min delay.

LPCI initiation automaticaily causes all RHR components to perform
their function under the LPCT mode.

2. Remote manual

ECCS pumps and valves and the ADS ~an be actuated by remote manual
means from the main control room.
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B. Motive Power v
1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC

2

and DC loads thai can be supplied from the emergency diesel generator or
station battery, as described in Section 3.5.

The steam supyly valves to the HPCI turbine are Class 1E loads. Valves
that must open o start the pump are DC-powered. Normally open isolation
valve 73-2 1s AC powered.

. The HPCI turbine-driven pump is supplied with steam from main steam

loop B, upstream of the main steam isolation valves.

C. Pump Cooling Watar

1.

Lubricatio.. and cooling for the HPCI turbine-driven pump are supplied
locally, It should be noted that thz pump lube oil cooler is cooled by water
diverted from the HPCI pump discharge and returned to the ump suction,
Design maximum cooling water temperature for the 11PC pump is not
known. For the turbine-driven RCIC pump, the limit is 140°F (see Section
3.2).

. The LPCI (RHR)Cwmp 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 190ms in the reactor building.

- South-west room ! LPCI pumps A and C

< douti-east room . LPCI pumps B and D

- North-west room : CSS pumps A and C, RCIC pump
- North-east room } CS8S 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 1E MOV board: T'he EECW supply to
these room coolers is described in Section 3.7.

. The source of HPCI pump room cooling has not been identified. The HPCI

pumg room is adjacent to the south-west room containing LPCI pumps A
and C, and may share the LPCI room cooler.

E. Other

The hydraulic steam turbine stop and governor valves (73-18 and 73-19
respectively’, are normally closed. These valves must be opened 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.

. HPCI pump and valve leakoff is collected and condensed in a gland seal

condenser. A condensate pump returns to the eondensate to the HPCI
pump suction. A vacuum pump maintains condenser vacuum. This
vacuum pump exhaust to the standby gas treatment system.

Section 3.3, References
1k NUREG/CR-ZSQZ. "Intc:im Reliability Evaluation Program Analysis of the
Browns Ferry Unit 1 Nuclear Plant", EG&G Idaho, July 1982.
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Table 3.3-1. Browns Ferry 1 Emergency Cecre Cooling System
Data Summary for Selected Components

COMPONENT 1D | COMP. LOCATION POWER SOURCE |VOLTAGE| PCWER SOURCE | EMERG.
TYPE LOCATION _ {LOAD GRP.

2-162 MOV cST UNKNOWN 480 480-WO-STG-BLD

2-166 MOV CST UNKNOWN 480 A80-WO-STG-BLD

2170 MOV CST UNKNOWN 480 480-WO-S1G-BLD

CS-75-11 MOV NWRB1 AC-MOV1A 480 SURMA I

€S 752 MO NWRB1 AC-MOV1A 480 SDRMA I

CS75-23 MOV 593RB1 AC-MOV1A 480 SDRMA, ]

CS 7525 MOV 593RB1 ACMOViA 480 SDRMA I

CS-75-30 MOV NERB1 ACMOV1B 480 SDRMB T

CS- 7539 MOV NERB1 AC-MOV1B 480 SDRMB T

CS-7551 MOV 593RB1 AC-MOV1B 480 SDRMB il

CS-7553 MOV 593AB1 AC-MOV1B 480 SDRMB i

CS-PMA MDP NWRB1 EP-SBA 4160 SDRMA i

CS-PMB MDP NERB1 EP-SBC 4160 SDRMC T

CS-PMC MDP NWRB1 EP-SBB 4160 SDRMB I

CSPMD MDP NERB1 EP-SBD 4160 SORMD I

CST1 TK CST

CST2 TK cST

CST13 TK CST

HPCI-73-16 MOV FPCI DCMOV1A 250 SDRMA =

HPCI-73-18 HV HPCH

HPCI-73-19 HV HPCI

HPCI-73 2 MOV RC1 AC-MOViA 480 SDRMA i

HPCI-73-26 MOV HPCH DC-MOV1A 250 SDRMA =

HPCI-73-27 MOV HPCI DC-MOV1A 250 SDRMA TE) 3

HPCI- 733 MOV TORUS1 DC-MOV1A 250 SDRMA =

HPCI-73-34 MOV HPCI1 DC-MOV1A 250 SDRMA -1

HPCI-73-40 MOV HPCI1 DC-MOV1A 250 SDRMA i1

HPCI-73-44 MCV HPCI DC-MOV1A 250 SDRMA K
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Table 3.3-1. Browns Ferry 1 Emergency Core Cooling System
Data Summary for Selected Components (Continued)

COMPONENT 1D | comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE _LOCATION _ |LOAD GRP.|
HPCI-AUX-OIL MDP HPCI DC-MOV1A 250 SDRMA =)
HPCI-TDP TOP HPCI
RHR-74-1 MOV SWRB1 AC-MOV1A 480 SDRMA !
AHR-74-101 MOV 565RB1 AC-MOV1B 480 SDRMB i
RHR-74-12 MOV SWRB1 AC-FAOVIA 480 SDRMA ]
RHR-74-13 MOV SWRB1 AC-MOV1A 480 SDRMA ]
RHA 742 MOV SWRB1 AC-MOViA 480 SDRMA i
RHRA-74-24 MOV SERB1 AC-MOV1B 480 SDRMB T
RHA- 7425 MOV SERB1 AC-MOV1B 480 SDRAMB i
RHA-74-35 MOV SERB1 AC-MOV1B 480 SDRMB il
RHR-74-36 MOV SERB1 AC-MOV1B 480 SORMB T
RHR- 7452 MOV PERACC1 AC-MOViA 480 SDRMA I
RHR-74-53 MOV PERACC1 AC-MOV1D 480 593RB1 |
RHR-74 57 MOV TORUS1 AC-MOV1A 480 SDRMA i
RHR-74 58 MOV TORUS?1 AC-MOV1A 480 € FMA |
RHR-74-59 MOV TORUS1 AC-MOV1A 480 SD'iMA I
RHR-74-60 MOV PERACC1 AC-MOV1A 480 SDRN'A 1
RHA-74-61 MOV PERACC1 AC-MOVIA 480 SDRAM A i
RHR 74 66 MOV PERACC1 AC-MOV1B 480 SDRMB 0
RHA-74.-67 MOV PERACC1 AC-MOV1C 430 565RB1 1
NHA-74-71 MOV TORUST AC-MOV1B 480 SDRMB 1
RHR-74-72 MOV TORUS1 AC-MOV1B 480 SDRMB i
RHR-74-73 MOV TORUS1 AC-MOV1B 480 SDRMB n
RHA-74-74 MOV PERACC1 AC-MOV1B 480 SDRMB i
RHA-74-75 MOV PERACC1 AC-MOV1B 480 SDRMB I
RHR-74-98 MOV SERB1 AC-MOV1B 480 SDRMB i
RHA-74 98 MOV SERB1 AC-MOV1B 480 SDRMB i
RHA-74.99 MOV SERB1 AC-MOV1B 480 SDRMB il
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Table 3.3-1. Browns Ferry 1 Emer

Data Summary for Selected Components (Continued)

gency Core Cooling System

COMPONENT D COMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

RHR-74-99 MOV SERB1 AC-MOV1B 480 SDRMB "

RHR-PMA MDP SWRg1 EP-SBA 4160 SDRMA I

RHR-PMC MDP SWRB1 EP-SBB 4160 SDRMB {

RHR-PMD MDP SERB1 EP-SBD 4160 SDRMD n
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3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.4.1 .

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 operators. The RPS monitors the reactor plant, and alerts the operator to
take corractive action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The other actuation systems will automatically actuate various
safety systems based on the specific limits or combinations of limits that are exceeded. A
remote shutdown capability is provided to ensure that the reacior can be placed in a safe
condition in the event that the main control room must be evacuated.

3.4.2 %nm_nmmum ‘
¢ RPS includes sensor and t-ansmitter 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 (se» Section 3.6). Uther actuation and control
systems include independent sensor and transtitter units and relay units that interface with
the control circuits of many different components in safety systems, Operator
instrumentation display systems consist of display paneis that are powered from various
DC buses (see Section 3.5). Remote shutdown capability is provided at the Backup
Control Center,

3.4.3  System Operation

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 level in reactor vessel
Turbine stop valve ciosure

Turbine control valve fast closure

Main steam line ; olation signal

Scram discharge header high water level
Primary containment high pressure
Main steam line radiation

Main condenser low vacuum

Scram valve pilot air header low pressure
Manual

. . ] . i ' ' . ' . ]

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 abnormal plant conditions. Details

regarding actuation logic are included in the s ystem description of the actuated
system,
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C. Remote Shutdown :

The Backup Control System is a variation of the normal system used in the
Main Control Room to shut down the reactor when normal feedwater and
electrical control power supplies are not available and the normal 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 normal
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 decay heat and sensible heat are
removed by dumping steam through the power-operated relief valves to the
suppression pool. The reactor pressure boundary is rrolected by the backup
controls so that spurious openir.gs 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 Bachup Control System are of the ‘maintained
contact” type, and transfer of any switch to the emergency position is
annunciated in the Main Control Room..

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 controi 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 1
have not been determined.

. Other Actuation Systems

A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective components. Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel wili 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 sead an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power will cause system or component actuation, as is the case

with the RPS. Details of the other actuation systems for Browns Ferry 1 have
not been determined.

. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room 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
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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  Support Systems and Interfaces

A. Control Power

1. RPS
The RPS is powered via motor-generator sets from the 250 VDC Class 1F
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. Operator instrumentation
Specific power supplies for operator instrumentation systems were not
identified.

3.4.6  Section 3.4 References
1. Browns Ferry FSAR, Section 7.10.

(oS |
N
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Table 3.4-1. Matrix of Browns Ferry Control Power Sources

0 VOC MOV BOARD

~
o™

SYSTEM

DC-MOY1IA
DC-MOV1IS '
oC-MoviC ‘
DC-MOV2A
oC-MmOV2E
oC-movac
DC-MOV3A
DC-mOvVie

oC-moOv3cC

MSIVY

RCIC

HPCH

ADS)

RHA (LPCH) 1A

RMR (LPCH) 1B

1

? RHR (LPCH 1C

RHR (LPCH 1D 9

CS 1A

Cs 18

CSi1C

CsS 10

LOCAL CONTROL STATION |

NSIv2

RCKC2

HPCR

ADS:

RHR (LPCI) 24

AHA (LPCI) 28

uNIT 2

RHA (LPCH 2C

RHA (LPCH) 20

CS 24

Cs28

CsC

Cs 20

LOCAL CON 'ROL STATION 2
MSIV)

RCIKC

HPCR

ADS3

RHA (LPCI) 3A

RMA (LPCI) 38

RHR{LPCH 2C

BHR (LPCH 30

CS sA

Cs 38

CsaC

7330

LOCAL CONTROL STATION 3

UNIT 3

NOTES. (1) Loops A and C of the RHA and CS systems consttute subsystems A of
the respectve sysiem
(2) Looos B and D of the RMR and CS Systems consntute subsystem B of
e respective sysem

3()
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3.5 ELECTRIC POWER SYSTEM

3.5.1 :

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power systern supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not uvailable.

3.5.2 _ _

The onsite Class 1E 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 each unit. The Class 1E
plant DC power system consists of three 250 VDC batteries and battery boards, one at each
unit. The three battery boards supply three DC MOV boards at each unit through a DC
power distribution matrix. b P : _

The Browns Ferry 4kV electric power distribution system is shown in Figure
3.5-1. The Class 1E AC power distribution systemn serving Units | and 2 is shown in
Figure 3.5-2, and the system for Unit 3 is shown in Figure 3.5-3. The Class 1E 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 3.5-1. A partial listing of electrical
sources aud loads is presented in Table 3.5-2.

3.8.3

During normal operation, station auxiliary power is taken from the main
generators through the unit station service transf~rmers. During startup and shutdown,
auxiliary power is supplied from the 500 kV system through the main transformers.
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, the diesel generators are automatically
started. If the 4160 VAC buses are deenergized, th= diesel generators are automatically
aligned to reenergize the Class 1E electric power system. Large AC loads at Units 1 and 2
are distributed among diesels A, B, C and D. The large AC loads at Unit 3 are distributed
among diesels 3A, 3B, 3C and 3D. The AC power system includes many features which
permit establishing cross-ties between the 4160 VAC shutdown boards and for providing a
backup 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 be 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 shutdowr board if the normal source is lost.

The 250 VDC plant DC power system provides power to various DC loads
including HPCI, RCIC ADS and backup scram valves, engineered safety feature actuation
logic, and main steam isolation valve control. This s stem is shown in Figure 3.5-4. The
system is designed to supply all required loads for 3)'0 minutes without recharging. The
battery board at each unit normally is supplied from the 480 VAC system via a battery
charger. The connected battery is maintained fully charged and is available to support DC
loads if power from the battery charger is lost. Although zach battery board can be
supplied from any one of four battery chargers, the normal alignment is to have a battery
board supplied via a battery charger located at the same unit (i.e. battery charger |
supplying battery board 1). Battery charger 2B actually is a “spare” battery charger and
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 alternate
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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normally are being powered from battery boards that are physically located at the other two
units.

A 250 VIXC control power supply system provides control power for shutdown
boards A, B, C, D and 3EB. 'Fr?cre are five batteries in this system (one per shutdown
board). Each battery can provide control power for three hours without recharging No
figure is provided for this system. Control power for shutdown boards 3EA, 3EC, 3ED,
the bus tie board, and the cooling tower switchgear is provided by the 250VDC plant DC
power system. There also are 48 VDC and 24 VDC electric power systems to support
various communications, instrumentation and annunciator loads.

3.5.4

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

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for diesel starting)
Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)

- Power distribution paths to essential loads are intact

- Power to the battery chargers is restorud be “ore the batteries are exhausted

3.5.5  Component Information

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

B. Station batteries (1, 2 and 3)

1. Type: Lead-calcivi..
2. Cm;: 120

3. Rated capacity' 30 minutes (plant DC power system batteries)
3 hours (control power supply system batteries)

3.5.6  Support Systems and Interfaces

A. Control Signals
1. Automatic

The sltandby diesel generators are automatically started on the following
signals:

Degraded voltage

. lAccli;:lc:nt signal at any unit (drywell high pressure or RPV low water
eve

- 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 generator:
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. Cooling

The emergency equipment cooling water system (see Section 3.7) provides
for diesel cooling,

. Fueling

A long-term diesel fuel supply is provided beneath each diesel building.
This fuel supply is designed to support the operation of six diesel generators
for seven days.

. Lubrication

Each diesel generator has a self-contained lubrication system.

. Starting

Two independent starting air systems are provided for each diesel generator.

. Control power

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

. Diesel room ventilation

Diesel room fans are Class 1E loads that are powered from tne 480 VAC
diesel auxiliary boards.

} ?hutdown board room and battery room ventilation.

Each shutdown board room is ventilated by Class 1E exhaust fans powered
from 480 VAC MOV boards. At Unit 3, there also appears to be a
shutdown board room air conditioning system that also is powered from
Class 1E 480VAC MOV boards.

. The battery rooms at Units 1 and 2 are ventilated by Cluss 1E supply and

exhaust fans powered from 480 VAC MOV boards. Ventilation provisions
to Unit 3 battery room were not identified.
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MOV BOARD 3C (AT WOVIT)
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Browns Ferry 1 and 2 Class 1E AC Electric Power System

Figure 3.5-2.
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Tabile 3.5-1. Browns Ferry 1 Electiic Power Sy

fcr Selected Components

stem Data Summary

COMPONENT ID COMP. LOCATION POWER SOURCE |VOLTAGE POWER SOURCE EMERG.
TYPE __LOCATION __ |LOAD GRP.
AC-DGAUX-3EA MCC DGHL3 AC-SB3A 480 SDRME i
AC-DGAUXJEA | MCC DGHL3 AC-SB3B 280 SDRAME m
AC DGAUX3EB | MCC DGHL3 AC SB38 280 SORME T
ACDGAUX3EB | MCC DGHL3 AC SB3A 280 SDRME i
AC DGAUXA MCC DGHLT EPTDA 480 DGHLT i
AC DGAUX A MCC DGHL1 EP-TDE 380 DGHL i
AC DGAUX B MCC DGHLT EP-TDB 280 DGHLT m
AC DGAUX B MCC DGHL EP-TDE 280 DGHLT i
AC-MOViA WCC SDAMA AC SBIA 480 SORMA 1
ACMOVIA WMCC SDRMIA AC SBIB 480 SDRMA T
ACMOVIB WMCC SDHMA AC SBIA 480 SOAMA ]
ACMOVIB MCC SDAMA AC-SBIB 2480 SDRMA T
ACMOVIC MCC 565AB1 AC SBIA 280 SDAMA i
ACMOVIC MCC 565AB1 AC SBIB 280 SDAMA T
AC MOVID MCC 533RB1 AC SBIA 280 SDAMA i
AC MOVID MCC 583AB1 AC SBIB 280 SOAMA T
' ACMOVIE MCC UNKNOWN ACSB1, 480 SDAMA i
AC MOVIE MCC UNKNOWN AC-SB1B 280 SDAMA ¥
ACMOV2A MCC SDAMC AC SB2A 23 SDAMC i
AC-MOV2A MCC SDRMC AC-5828 480 SDRMC T
AC-MOV2B MCC SORMU AC-SB28 480 SORMC H]
AC-MOVZE MCC SDAMD AC-SB2A 280 SDRAMC i
AC-MOV2C MCC 565RB2 AC 5828 280 SORMC T
AC-MOV2C MCC 565RB2 AC-SB2A 280 SDRMC i
AC-MOV2D MCC 593AR2 AC SB2A 280 SDRMC |
ACMOVZD MCC 593RB2 AC-SB28 280 SDRMC T
AC-MOVZE MCC UNKNOWN AC SB28 480 SORMC T
AC-MOV2E MCC UNKNOWN AC SB2A 280 SORMC i
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Table 3.5-1. Browns Ferry 1 Electric Power System Data Summary
for Selected Components (Continued)

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

AC-MOV3A MCC SDRME AC-SB3A 480 SDRME i
AC-MOV3A MCC SORAME A-5838 480 SORME i
AC-MOV3B MCC SORMF AC-3B3B 480 SORME n
AC-MOV3B MCC SDRMF AC-SB3A 480 SDRAME ]
AC-MOV3C MCC 565RB3 AC-SB3B 480 SDRAME u
AC-MOV3C MCC 565RB3 AC-SB3A 480 SDRME '
AC-MOV3D MCC 593RB3 AC-SB3A 480 SDRME i
AC-MOV3D MCC 593RB3 AC-SB3B 480 SORME T
AC-MOV3E MCC UNKNOWN AC-SB3B 480 SDRME I
AC-MOV3E MCC UNKNOWN AC SB3A 480 SORME ]
AC-SBI1A BUS SDRAMA EP-TS1A 480 621AB1 i
AC-SB1A BUS SDRAMA EP-TSIE 480 621RB1 ]
AC-SB1B BUS SDRAMA EP-1518B 480 621RB1 T
AC-SB1B BUS SDAMA EP-1S1E 480 621RB1 i
AC-SB2A BUS SDRMC EP-TS2A 480 621RB2 i
AC-SB2A BUS SDRMC EP-TS2E 480 621RB2 T
AC-SB2B BUS SDRMC EP-1S28 480 621RB2 0
AC-SB2B BUS SDRMC E” -1S2E 480 621RB2 T
AC-SB3A BUS SDAME fP-TS3A 480 621RB3 i
AC-SB3A BUS SDRAME 5 1S3E 480 621HB3 I
AC-SB3B BUS SDRME EP-1538 480 521AB3 1
AC-SB3B BUS SDRME EP-TS3E 480 1RB3 I
DC-BATBD1 BUS BATBD1 EPBT1 250 BATRM1 E
DC-BATBD1 3US BATBD1 EP-BC1 250 DCEQRM1 1
DC-BATBD1 BUS BATBD1 EP-BC2B 250 DCEQRM2 12
DC-BATBD2 BUS BATBD2 EPBI2 250 BATRAM2 2
DC-BATBD2 BUS BATBD2 EP-BC2A 250 DCEQRM?2 2
DC BATBD2 BUS BATBD2 EP BC2B 250 DCEQRM2 2
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Table 3.5-1. Browns Ferry 1 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT 1D | comp. LOCATICN POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE _ LOCATION __ |LOAD SRP.

DC-BATBD3 BUS BATBD3 EP-BT3 250 BATAM3 13
DC-BATBD3 BUS BATBD3 EP-BC3 250 DCEQRM3 13
DC-BATBD3 BUS BATBD3 EP-BC28 250 DCEQRM2 3
DC-MOV1A MCC SDRMA DC-BATBD1 250 BATBD1 1
DC-MOV1A MCC SDRMA DC-BATBD2 250 BATBD2 12
DC-MOV1B MCC ~JRMB DC-BATBD1 250 BATED1 X
DC-MOV1B MCC SDRMB DC-BATBD3 250 BATBD3 13
DC-MOVIC MCC 565RB1 DC-BATBD2 250 BATBD2 2
DC1I0ViC MCC 565RB1 DC-BATBD1 250 BATBD1 )
DC-MOV2A MCC SDRMC DC-BATBD2 250 BATBD2 2
DC-MOV2A MCC SDRMC DC-BATBDG 250 BATBD3 13
DC-MOV28R MCC SDRMD DC-BATBD3 250 BATBD3 13
DC-MOV28B MCC SDRMD DC-BATBD?1 250 BATBD1 E)
DC-MOV2C MCC 565RB2 DC-BATBD1 250 BATBD1 1
DC-MOV2C MCC 565RB2 DC-BATBD2 250 BATBD2 12
DC-MOV3A MCC SDRME DCBATBD3 250 BATBD3 I3
DC-MOV3A MCC SURME DC-BATBD2 250 BATBD2 12
DC-MOV3B MCC SDRMF DC-BATBD1 250 BATBD1 E
DC-MOV3B MCC SDRMF DC-BATBD3 250 BATBD3 13
DC-MOV3C MCC 565RB3 DC-BATBD2 250 BATBD2 12
DC-MOV3C MCC 565RB3 DCBATBD3 25¢C BATBD3 13
EP-BC1 8C DCEQRM?1 AC-SB1A 480 SDRMA I
EP-BC2A BC DCEQRM2 AC-SB2A 480 SDRMC i
EP-BC28 BC DCEQRM2 AC-SB2B 480 SDRMC "
EP-BC3 BC DCEQRM3 AC-SB3A 480 SDRME i
EP-BT1 BATT BATRM1 250 1
EP-BT2 BATT BATRM2 250 12
EP-BT3 BATT BATRAM3 250 13
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Table 3.5-1. Browns Ferry 1 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT 1D | comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION __ |LOAD GRP.

EP-CB3EA cB SORM3EA g
EP-CBJEB cB SDRAMJEB

EP-CB3EC cB SDRM3EC

EP-CBA cB SDAMA

EP-CBB cB SDRMB

EP-CBC cB SDRMC

EP-CBD cB SDRMD

EP-DG3A oG DGRM3A 4160 i
EP-DG3B DG DGRM38 4160 ]
EP-DG3C DG DGRM3C 4160 i
(EP-DG3D DG DGRM3D 4160 i
[EPDGA DG DGRMA 4160 |
(EPDGB 0G DGRMB 4160 !
EP-DGC DG DGRMC 4160 i
EP-DGD DG DGRMD 4160 "
EP-SB3EA BUS SDRM3EA EP-DG3A 4160 DGRMZ> 4 i
EP-SB3EB BUS SDRM3EB EP-DG3B 4160 DGRM38 i
EP-SB3EC BUS SDRM3EC EP-DG3C 3160 DGRM3C T
EP-SB3ED BUS SORM3ED EP-DG3D 4160 DGRM3D n
EP-GB3ED cB SDRM3ED

EP SBA BUS SDRMA EP-DGA 4160 DGRMA i
£EP-SBB BUS SDRMB EP-DGB 4160 DGRMB I
EP-SBC BUS SDRMC EP-DGC 4160 DGAMC -
EP-SBD BUS SDRAMD EP-DGD 4160 DGAMD i
EP-TDA TRAN DGHL1 £P-SBA 4160 SDRMA !
EP-TDB TRAN DGHL1 EP-SBD 4160 SDRMD I
EP-TDE TRAN DGHL1 £EP-SBB 4160 SDRAMB I
EP-TS1A TRAN 621RB1 EP-SBA 4160 SDRAMA I
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Table 3.5-1. Browns Ferry 1 Electric Power System Data Summary
for Selected Components (Continued)

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

EP-TS1B TRAN | 621RB1 EP-SBC 4160 SDRMC "

EP-TSIE TRAN  [621RB1 EP-SBB 4160 SDRMB I

EP-TS2A TRAN — [621RB2 EP-SBB 4160 SOPAMB [

EP-TS2B TRAN  [621RB2 EP-SBD 4160 SDRMD T

EP-TS2E TRAN  [621RB2 EP-SBC 4160 SDRMC i

EP-TS3A TRAN  [621RB3 EP-SB3EA 4160 SDRM3EA !

EP-TS3B TRAN | 621RE3 EP-SB3EC 4160 SDRMZEC T

EP-TS3E TRAN  [621RB3 EP-SB3EB 4160 SDRM3EB [ !




Table 3.5-2, Partial Listing of Electricz! Sources and Loads
at Browns Ferry 1

[~ POWER | VOLTAGE | EMERG |POWER SOURCE] LOAD TOAD [ COMP| COMPONENT |
SCURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION

ACDGAUZA | 480 i BGHLI EECW |EECWE7-13 | MOV | DGHLI

[ACDGAUXA | 480 T DGHLT EECW |EE 4% [MOV | PUMPRMG )
[AC-DGAUXE | 480 I A EECW |EECW&7.14 |MOV |DGHLT
(ACDGAUX-B [ 480 m ALY [EECW67-48 | MOV |PUMPRMD ]
(AC-MOVIA [ 480 T SOAMA “[EcCs [C& 7511 MOV [NWRBT ]
[AC-MOVIA (480 n SORMA ECCS [C5-76¢ MOV | NWHB1

(AC-MOVIA | 480 n SORMA ECCS  |C5-75.29 MOV [EeaRBY ]
(AC-MOVIA  |480 I A ECCS |CS 626 |MOV [BesRBT 1
[AC-MOVIA [ 480 T MA ECCS [RPCL732 MOV (RGT
[AC-MOVIA — [480 I SDAMA ECCS | AHA-74-1 MOV |SWRBT
[ACMOVIA 480 I MA (RRAT412  [MOV [SWRBT ]
[ATMOVIA — |480 [ SORMA ECCS  |RRR74.13 MOV |SWRET —
"AC-MOVIA | 480 T A ECCS  |RRRT4Z MOV [SWRBT
C-MOVIA  [480 | SOFMA (RHA.74-82 | MOV |PERACAT
C-MOVIA  [480 | "SORMA ECCS  |AHRI&E. MOV [TORDLT ™
AC-MOVIA | 480 | SOAMA RHA 7458 |MOV | TORUST
[AC-MOVIA | 480 i [ECCS  |RHA-7480  [MOV |TORUST —
ACMOVIA [ 480 I (AHR-74.60 | MOV |PERAGCT ]
[AC-MOVIA | 480 i ECCS | RHR-74-61 | MOV |PERACET ]
(ACMOVIA | 480 ] 782 L2 G —
[AC-MOVIA 480 | TGS |RCS 188 VN -ToT

[ACMOVIA |40 ] VA ACS60-1 MOV [RET
[ACMOVIA  |480 I SDAMA HA a4 MOV [RGT
ACMOVIA | 480 I SORMA 2334 MOV [SESRBT ]
AC-MOVIA 480 I MA W 123740 MCV | BE5RBY

AC-MOVIB  |480 I SOAMS WLC?mT_W'WmT__—‘
AC MOV 480 m [C5-75.8 | MOV [NERBT
AC-MOV B | 480 m SoAME ECCS  [CB 7881 [ MOV [5esRET
AC-MOV1B 480 1l [C5.75.55 | MOV [S503RBT 1
ACMOV1B  |480 [ COAME CCS | RAR-74-101 | MOV |S6SRB

AC-MOV1B | 480 I SOAMB S |AHR.74-.24 | MOV |SEABI
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Table 3.5-2. Partial Llstlng of Electrical Sources and Loads
at Browns Ferry 1 (Continued)

POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD COAD | COMP| COMPONENT |

SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
[ATMOV 460 m SORMB ECCS |RHA 7425 |MOV |SERBT
FAEMOVTE 4D m SORAMB | ECCS | RHR.74.35 MOV | SERBT
RETOVTE — |40 m SORME — |ECCS [RRRIAS6 WOV TSERET
AC-MOVIE | 480 m SDRMEB  |ECCS |RAHA 7466 [MOV |PERACCT —
(AC-MOVIE | 480 m SORMB ECCS  |RHR74.71 MOV | TORUS|
AC-MOVIB | 480 T SORMB  |ECCS |RHAT472 WOV |TORUST
(A MOVIB | 480 I SOAMB  |ECCS |RRRT4T WOV [TORUST
[ACMOVIB [ 480 I SORAME EOCS |RAR.74.74 | MOV |PERACCT — 1
(AC-MOVIE 480 m SORMB  |ECCS |RHRAT475 MOV [PERAGET
AC T OViB | 480 I [ECCS  |RRR7468 | MOV [SERBT
ACMOVIB 480 m ECCS  [ARR o8 WOV T SERET
AC-MOV1 380 m [EC T [RRR7408  |MOV |SERBT
AC-MOVIB  [480 T T |RRR7468  [VOV [SERBT
(AC-MOVIE | 480 M SORME 'CW |EECW®E7-18 | MOV J".‘:?F""——""
AC-MOVT EIE m RIC  |RCIC712 MOV [RET — ~™
(AC-MOVIE  [480 m RCS  [RCIC712 MOV [RET
[ACMOVIB  [480 1 RHASW | 25-46 MOV | S65RBT |
[ACWMOVIB 480 M 2352 Vo [BeRBT
ACMOVIC 480" I Besra; ARR-74-67 | MOV |PERAGET ]
AMOVIC 480 T FSRBT EECW |EECW&7.17 |MOV [S83RBT
AEOVID [ 480 l [B93RBT — [ECCs [ARRTIE WOV TPERACE T
(AC-MOVZB [ 480 T EECW |EECWo7.22  [MOV [565RBT
[AC-MOVZG | 480 0 S6ERB2 WWW—‘T
AC-MOV3 460 I SORME (EECW67.26 | MOV [S65ABT
"AC-MOVIC [ 480 m S65ABI [EECW67.28 | MOV | 563RE3
ACSBIA 480 i DRAMA TEP— [ACMOVIA MCC | SORMA
[AC SBTA 480 | SOFMA EP | AC-MOVI o L ——
ACGBIA 480 | SORMA 43 ACMOVIC | MCC | 56sRBY
AC SBIA 480 ] SORMA EP |ACMOVID — |MGC |503RET
ACSBIA 480 | SOAMA EP  |AC-MOVIE MCC | UNKNOWN
ACSBIA 480 i SORMA EP  |EPBC BC | DCEGAMI
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Table 3.5-2. Partial Listin

of Electrical Sources and Loads

at Browns Ferry 1 (Continued)

POWER | VOLTAGE | EMERG |POWER BOURGE] LOAD LOAD COMP | COMPONENT
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT 10| TYPE |  LOCATION
(AC G818 480 m EF |ACMOVIA  |MCC | GORMA |
ACSED 480 m SORMA. (43 AC-MOVIB | MCC | SOAMA |

ACSB1E 480 M WA (42 AC-MOVIC | MGG | Se5RB1
FRCEBTB 480 m SORMA ACMOVID [ MGG |593RBT
ACSB1D 480 m SORMA TP [ACMOVIE  |WCC | UNKNOWN
[ATEEA 50 | [SDAMC | EP ACMOVZA [ mMeC soAme
AC-SEZA aar | c P AC-MOVZB  |[MCC | SoAMD
LLE L U TP ACMOVEE —[WCC [SesRE ]
[ATSHZA 480 | SOAMC AC-MOVZD  |WMCC | seaABz
AC-SB2A 480 I £ |AC-MOVZE | MGG |UNRNOWN 1
[ACSHZA 480 1 SORMC. EP-BCIA BC  |DCEGAMZ |
AC 5028 480 ] SORMC AC-MOVZA MCC | SORMC
ACEBIE 480 m N F TO% VoIV S £ o £1012 1Y o
LIE‘-M 480 T c AC-MOVZC | MCC | 585RB:
[AT5878 90 m ACMOVED — TWee 85 R
(AT 5824 480 m (ACMOVEE [ WCC | UNKNOWN
ACS878 T80 m {2 ToF T R TR ¥ 7ol 77TV Pl
[ACSBIA ITH) | EP |AC-DGAUX-GE |MCC [OGHLS
L2 - e SORVE LI 1V o e
Ln e o ReovE e TSR
[RCSEIR — [780 ! B L oo - ey
AC-SBIA 480 | SOAME (AT MOVAC  |MCC [565RBI
[ACSBR —[480 T AEMOVID Ve 50aRET
(ATSBIA 480 . ACWOVAE | M8 T UNRNGWN
"AC SBIA 480 | [P [EPBC3  |BC |BCEGAMS ]
[ACSB3s  [480 I SOAME AC-DGAUXJE [MCC [DoRLs
L2 o I 14 o i o Fo e
(AC-5838 480 T 'Et'm MCC

[AC-5838 | 480 T AC-MOV3B  |MCC | SORME
[ACSB3E 480 m SORME — [EP  [ACMOVIC —|WeC [SesABs
AC5838 480 [ ACMOVID | MCC [503
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Tabwe 2 5.2, Partial Listing of Electrical Souvrces and Loads
at Browns Ferry 1 (Continued)

(VOLTAGE | EMENG [POWER SOURCE] (OAD | LOAD : PG
LOAD GAP| LOCAYION  |SYSTEM |COMPONENT 1D ATION

(EPBCam | 260 (¥ EF |DCBATEDZ I8

TPECTE 1) T3 BCEGRME T [DCBATEDYT |6

EFECY =] DCEGANME  [EP  |DCBAYEDS B

TP T o (5} BATRNT 12 : :

L&t Te BATRIT (1 :

LZER 13 ] » T T YT

LR A160 T TGFMOA EP SBIEA W

L . L T BERMIE TP |EPEEAEE

L& I L T EF |EPBBOEC | BUS [SORWOEC ]

EPDaaL[4180 T BERMID EF |EFSESED — [BUS [SORMIED =

TP OGA e | P |EPEEA ELLL —

TP an i T L L% 1. S 1V 117

EPaT (4160 m EP-BBC IV L —

EPBaD w180 m Yo 13 TFEEs o R

(TFSBIEA — [4760 Lo L O L T
Ul OS] L5 T i £

- 1 TORMIEE T EEeW | EECWRNCT T RoP T ROReE

(EP-EBSEE 4780 T 43 - TR

L L i 1 SERNIET | EEOW | ERCWRNET | WOP T PURERRE

LU O 1 TS LIk R
4760 m SORMGED — [EECW | EECWPNDT T WOF T FOMPRNE
e SO Lo T £ £ T
4160 I MA WWW—W——.
4160 ' WWW—LWVWW_
aTE0 T (iR T
4160 | W—m—m—-—_
4160 T SORA WA TOF T E U
e | SORME TSP [MOP TRWRET 1
UL L0 L 7 £ Ty
UL SORWE | CECW [ EECW T WioF T FURPRIE
{760 1 EP — [EPTOE | TRAN [DGWHCT
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Table 3.5:2. Partial Listin

of Electrical Sources and Loads

at Browns Ferry 1 (Continued)

m WL}%&: LOGATION m» cm}'gg; 1o W LOCATION
&l T 1 (L L0 3] S AT U [ FL 1 —
Uails a0 l 43 : (TRAN [ TREE
LZiln q1e0 I SORME T [RTREW TEWeeE T TMOr T TR
TP T ) i B 17141 Tty
L ] m TORME L £ £ 41—
el a0 m BORME L o o T W
TR AT 1] TORNE - (TRAN [CETRET
L2 LI R m "CORNT LLE 1 S 7 U A1 S
L2 L 5L I VR L2l LA T 9] ¥ 1
EPEBD (4760 m LS I L T —
Ul iTee T CORMD L1 R 7L 1 4.
EFERn T ) 1L O I £ N 4 {0 K T 1 s
TP EED T80 ] : TRAR TOERCT
TFEED T m (L 1) B 7 R 31
LidL I 1 WO WO P
LA w0 T AR Ll YU Y o T —
AL w0 ] T P |ACDGAUXE  [WeC 1BamT "
Ui w0 l i EF [ACDEAURA [ WeE ToamT"
L 1y ' LR o e
Li2 i 1 1 ' FETRET LR LT v B v
LB AL m CITRET ACERTE TR
EPYSTE w0 I CITRET ACEBTR  [BUSTeommE
LatLam ! TTRET L2 LI £ 1
EFYSIA 11 I TR ACSBZA | BUS TSORME
(EPYBZE  [480 m BITRET ACSEIE [BUS [SOANE
EFYSeE (480 I CEELL B 4 Yo% -F7 £ 1V1-3 107 o
LB T m ITRET Y YoR 71} R
LA 6 GTRES  [EF [ACSEIK — |BUS TSBRWE
EP 1838|480 m TITRES L2 TV 50T gu—
(EP-TS3E 4860 I CZTRBS  |EP  |ACSBIA — TBUS TSoRWE 1
TPTSaE 460 1 CITRET Yo S TN €771V g
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Table 3.5-2, Partial Listing of Electrical Sources and Loads
at Browns Ferry 1 (Continued)

BOWER T VOLTASE T BV TR WER S5OREE T ToATT—Co ke — SENFORENT
SOURCE LOAD GHP LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION
"URRNOWN 1480 BOWOSTG Bl [ECCE 17780 W"‘LEKY_

FORRREWR T 7¥5~ F S eracn Lt g e o TeET
v W T Tttt
ORRRSWR—1 485 T ettt
480 BLIRCIC  [2.166 [+ L —
ORRRGA 1 470 W ST TR T WO eT
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Browns Ferry |

3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

e CRDHS supplies pressurized water to operate and cool the control rod

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

3'662
g’ﬁc CRDE& consists . high-head, low-flow, pumps, piping, filters, control

valves, one hydraulic control unit for each control rod drive mechanism. and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a seram discharge
volume (dump tark).

Details of the scram portion of typical BWR CRDHS is shown in Figure 3.6-1
(adapted from Ref, 1).

3.6.3 gmm.ﬂmnm
uring normal operation the CRDHS pumps provide a constant flow for drive

mechanism cooling and system pressure stablilization. Excess water not used for cooling
is discharged to the RCS. "Control rods are driven in or out by the coordinated operation of
the direction control valves. Insertion spees is controlled by flow through the insert epeed
control valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) 10 its scram accumulator. An outlet scram valve opens to vent the opposite side of
each CRDM to the dump tank (or discharge volume) shown in Figure 3.6-2 (from
Ref. 2). This coordinated action results in rapid insertion of control rods into the reactor,

Althugh not intended as a makeup system, the CRDHS can provide a source
of cooling wate. iv the RCS duiring vessel isolation. It is noted in NUREG-0626 (Ref. 3),
that this function is particularly important for some BWR/1 and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later model BWR
E{lanu, RCS makeup at high pressure is performed by the RCIC (see Se-sion 3.2) and

PCI (see Section 3.3) systems. The maximum RCS makeup rate of the CRDHS is about
200 gpm with both pumps operating (Ref. 4).

3 . 6 . ‘
For the scram function to be accomplished, the following actions must oceur in
the CRDHS:

guot valves) in the CRDHS.
he pneumatic inlet scram valve and outlet scram valve must open in the
hydraulip control units (HCUs) 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 HCU must deenergized, or
Either backup scram pilot valve must be energized.
A hrn'g':- ;jssure water source must be available ?rom the scram accumulator in
eac .
A hydraulic vent path to the scram discharge volume must be available and
suf ﬁcwm collection volume must exist in the scram discharge volume.
A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known).

A scram signal must be transmitted by the RPS to the actuated devices (i.c.,
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3’6.5

3.6.6

3.6.7

Browns Ferry |

Component_Information

. Control rod drive pumps (5 pumps total; 1A, 1B, 2A, 3A and 3B).

1. Rated capacity: 100% (for control rod drive function)
2. Flow rate: 100 gpm @ 3675 ft. head (1593 psid)
3. Type: centrifugal

. Condensate Storage Tanks (3)

1. Capacity: 375,000 gal. each

Support Systems and Interfaces

‘ lComrol Signals

Autormnatic
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 manually from the control room
b. The CRDHS can be operated manually from the control room to insent
and withdraw rods, or to inject water into the RCS

. Motive Power

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

Section 3.6 References
- NEDO-24708A, "Additional Information Required for NRC Staff Generic

?;ggn on Boiling Water Reactors," General Electric Company, December

- NUREG/CR-2802, "Interim Reliability Evaluation Program: An.lysis of the

Browns Ferry Unit | Nuclear Plant”, EG & G Idaho, July 1982,

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

Lossoof-Coqlmt-Accidents in GE-designed Operating Plants and Near-term
Operating License Applications," USNRC, January 1980.

- Harrington, R M., and Out, 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 {983.
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Browns Ferry |

3.7 EMERGENCY EQUIPMENT COOLING WATER (EECW)
SYSTEM

3.7.1 %Engm Function

¢ EECW system provides cooling water from the ultimate heat sink (Wheseler
Raservoir) to various component heat loads in the plant, including the diesel generator heat
exchangers, RHR and CSS pump room coolers, RHR 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.

3.7.3

The EECW system consists of four motor-driven service water pumps that take
a suction through strainers in the intake structure and supgly two headers (North header
and South header) that serve all three Browns Ferry units. ooling water is returned to the
ultimate heat sink via a yard drainage system. A

A 1impliﬂeg drawing of the EECW s_,ySlcm is shown in Figures 3.7-1. More
detailed system drawings are shown in Figures 3.7-2 and 3.7-3, A summary of the data on
selected EECW system components is presented in Table 3.7-1,

3.7.3  System wgnum
The EECW system normally is in stan:letg'. with pumps A3, B3, C3 and D3

aiigned to supply the EECW headers when required. Two pumps are aligned to each
header. The maximum EECW flow rate required by the three unit plant is 9800 gpm,
including 4400 fpm for the RBCCW system, air compressor coclers, control room air
conditioning chillers and the hydrogen/oxygen analvzer. Three of the four EECW pumps
are necessary to supply this maximurn flow rate (Ref, 1).

If required, other service water pumps can be realigned from the RHR sevice
water system to the EECW system. This is accomplished by opening manual cross-
connect valves between for the A and B sets of umps or motor-operated valves and
between the C and D sets of pumps. (see Figure 3.‘}3 1).

3.7.4 axmww
n & per-unit basis, one service water pump can provided an adequate source of

water for the diesel generators. A total of three pumps is requir.d to provided the
maximum flow rate required by all three units.

3.7.8  Comwvonent Infe mation

A. Service Water Pnn;&s (A3, B3, C3 and D3)
1. Rated flow: 4500 gpm @ 275 ft. head (119 psid)
2. Type: vertical turbine

3.7.6  Suppert Systems and Interfaces

A. Control Signals
. Automatic
The EECW pumps automatically start on:
Low raw cooling water (RCW) system pressure
+  Diesel generator stan
Pumps B3 and D3 start for Unit 1/2 diesels
Pumps A3 and C3 stant for Unit 3 diesels
Core spray pump start
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3.7.7

Browns Ferry |

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

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

B. 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 umps
age s\lapplied from the Unit 172 diesels and two are supplied from the Unit 3
iesels.

Section 3.7 References

1. Browns Ferry, FSAR, Section 10.10.
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Simplified 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 1 Emergency T uipment Cooling Water System
Data Summary 5 Se!ccted Components

COMPONENT iD | COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE_ _LOCATION __ |LOAD GRP.
681 v PUMPRMA
682 X7 PUMPRMB
EECW 6713 MOV DGHL1 AC DGAUX A 480 DGHL 1 ]
EECW 6714 MOV DGHL1 AC-DGAUX B 480 DGHL1 T 1
EECW 6717 MOV 593RB1 AC-MOVIC 480 565RB1 i
FECW 6718 MOV 565RB1 AC-MOV1B 480 SORMB n
EECW 67-21 MOV 593RB2 AC-MOV2C 480 565RB2 i T
EECW-67-22 MOV 565AB2 AC-MOVZ2B 480 SDAMD 0
EECW 67 25 MOV 593AB3 AC-MGVaC 480 S65RE3 0
EECW-67-26 MOV 565AB3 AC-M V3B 480 SDRMF "
EECW 6748 MOV PUMPRMD AC DGAUX B 280 DGHL1 0
EECW-6749 MOV PUMPRMC AC-DGAUX-A 480 DGHL1 I
EECW PMA1 MOP PUMPRMA EP-SBA 2160 SORMA ]
EFW-PMA3 MDP PUMPRMA EP SB3EA 2160 SURM3EA ]
[ EECW-PMB1 MDP PUMPRMB EP-SB3EC 4160 SDRAM3EC i
EECW PMB3 MDP PUMPRMB EP-SBC 4160 SDRMC M
EECW-PMC1 MDP PUMPRMC EP-SEB 4160 SORAMB :
EECW-PMC3 MDP PUMPRMC EP-CBIEB 4160 SOAM3EB i
EECW PMD1 MDP PUMPRMD EP-SB3ED 4160 SORAM3ED M
ECCW PMD3 MOP PUMPHMD EP-SBD 4160 SDRMD i




Browns Ferry |

3.8 RHR SERVICE WATER (RHRSW) SYSTEM

3!..‘ 3
%e %#W system provides cooling water from the ultimate heat sink

(Wheeler Reservoir) to remove reactor core heat via thie RHR heat exchangers. The
RHRSW system also serves as the standby coolant supply (SBCS) and can supply imakeup
to the reactor coolant system when all emergency core cooling systems have failed.

1.8.2 ﬁ; ﬁn ?‘ﬂnlunn
¢ RHRSW lgmm 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. e

Simplified diagrams of the RHRSW sysiem are shown in Figures 3.8-1 and
38:2. A summary of the data on selected RHRSW system components is presented in
Table 3.8-1,

3.8.3 W
¢ SW system normally is in standby, with two pumps aligned to each of

the four RHRSW headers. Within one hour following a design basis accid=nt, six of eight
RHRSW pumps will be required to supply cooling water to the RHR heat exchangers.

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 pums Ali&ned 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 %mm_mcm.:muu
¢ cooling water requirements of each RHR heat exchanger can be supplied by

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

3.8.5  Component Information

A. Service Water Pumps (A1, A2, B1, B2, C1, C2, D1 and D2)
1. Rated flow: 4 &m@ 275 ft. head (119 psid)
2. Rated capacity: 100% of the cooling water required by one RHR heat
exchanger
3. Type: vertical turbine

3.8.6  Support Systems and Interfaces

A. Control Signals
1. 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 1E AC loads that can be powered
from the diesel generators as described in Section 3.5,
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Table 3.8-1. Browns Ferry 1 RHR Service Water System
Data Summary for Selected Compenents

COMPONENT 1D | cCOomMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION __ [LOAD GRP.

2334 SOV 565RB1 AC-MOV1A 480 SORMA |t

23-40 MOV 565RB1 AC-MOV1A 480 SDRMA ]

23-46 MOV 565RB1 ACMOV1B 480 SDRMB "

2352 MOV SE5RB1 ACMOV1B 480 SDAMB "

SW-A2 MDP PUMPRMA EP-SBA 4150 SDRAA ]

SW-B2 MOP PUMPRMA EP-SBC 4160 SDRMC 1]

SW-C2 MOP PUMPRMC EP-SBB 4160 SDF M8 [

SW-D2 MOP PUMPRMD EP-SBD 4160 SDRMD "




Browns Ferry |
4. PLANT INFORMATION

4.1 SITE ANL BUILDING SUMMARY

The Browns Ferry site is located in Alabema, about 30 miles west of
Huntsville. A general view of the site is shown in Figure 4-1 (from Ref. 1) and more
details of the major site buildings can be seen in Figure 4.2, '

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

There are two diesel generator buildings, each containing four diesel generators.
The Unit 172 diesel generator buﬂding is located at the west end of the reaator building, and
the Unit 3 diesel generator building is on the east end. Below each ¢ iesel generator
building is a long-term diesel fuel oil supply. Additional fuel oil is avuilable in the oil
storage tanks . the east of the reactor building complex,

A pumping station to the south-east of the reactor building complex contains the
main circulating water pumps and the EECW/RHRSW pumps. These pumps draw water
from the Wheeler Reservoir which is the ultimatg 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
#2wage treatment plani it 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 10 4-9. Simplified layout drawings for Unit | are shown in Figures 4-10 1o
4-17. Note that some ¢ u\i‘?mem In systems shared betwees units (i.e. electric power
system, EECW and RHRSW system) are ph,ysically locates in Unit 2 or Unit 3. Refer 10
the Sourcebooks for Browns Ferry 2 and 3 for details on the layoats of these units. The
:lervki;e water pump station and some other outlying by ildings .re not shown in these

rawings.

Major tooms, stairways, elevators, and doorway « are shown in the simplified
layout drawings . r, many intenior walls huve been omiued for clarity. Labels
printed in uppercaa. . ..respond 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
in¢luded for information anc are printed in lowercase type.

A listing of components b{ location is presented in Table 4-2. Components
included in Table 4-2 are those found in the system data tables in Section 2, therefore this

table is o, . partial listing of the components and equipment that are located in a particular
room or area of the plant.

4.3 SECTION 4 REFERENCES

. Heddleson, F.‘:A.. "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC.55, Volume 11, Oak Ridge National Laboratory,
Nuclear Safety Information Center, January 1972,

79 789



Apuip pue ang Aua4 sumoig Jo maip jeiauaY)

¥3Ssn3ig ‘

ws.¥ 55
F2uwHoisi1g! od

Ay ’NQ

\biﬁu OQO\QM'

~

— 2230y 049

INI \r.»lUIMM.vO:MIQ./




l

TRANSFORMER YARD

NCORr N

-

227

ASSLwED
SR
>

WATER STORAGE

N -

TUREINE
RADWASTE
8L 06—
]
DNESEL GEN g’ £, g‘g ar
BLOGUNIS I§2 11— ¢

DIESEL 6EN

BY P g o b B e gy g -

70\ C
Y3

WAGE TREATMENT PLANT

Figure 4-2. General Arrangement of Major Buildings at the Browns Ferry Site

STATION



sBuippng suiqinj pue iojoeay Auaq sumoig Jo mM3IIA uoneasg eadhy gy 30 iy

. .3
i ). h. ol 5 e awu. 3 ¥ “
Lwn:.ﬁw ‘ i — —”u :
T :
1 B _o - s F R E R =
.l‘ S - o ° - il e & » "n — A
- 1 &. - - s
-
w m G — . risk
- sm_mw A el \ N
g : m , : o ——
— r 7 — -
vy - o  — -~ — —_— . b — w
o ﬁ T e
i e -~ va n _
1
P s * @HW -
- A=W - = =

t
<

7/89

-

8



GS/L

Fiaure 4-4.

LR L.

Browns Ferry Units 1 Reactor Building Elevation Drawing (section through reactor
centerline), Ircluding Units 1 & 2 Diesel Generator Building
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10.

11.
12

13,

14,

15,

16.

17.

18.

Table 4-1. Definition of Browns Ferry 1 Building and

Codes
480WOSTGBLD
541RBI
S65RB1
S93RBI
621RBI
AUXIRMI

BATEDI

BATRMI
CABLE-SPRM1

CR1

CST
DCEQRMI1

DGHLI

DGRMA

DGRMB

DGRMC

DGRMD

HPCI1

Location Codes

Descriptions

480V Motor Control Center Room, located in the Storage Building
54" elevation of the Reactor Building
565' elevation of the Reactor Building
593" elevation of the Reactor Building
621" elevation of the Reactor Building

Auxiliary Instrument Room No. 1, located on the 593" elevation of the
Control Bay

Battery Board No. 1, located in DC Equipment Room No. 1 on the
593" elevation of the Control Bay

Battery Room No. 1, 'ocated on the 593" elevation of the Control Bay

Cable Sgrcading Room No. 1, located on the 606 elevation of the
Control Bay

Control Room No. 1, located on the 617" elevation of the Control
Bay

Condensate Storage Tanks, located in the Yard Area

DC Equipment Room for Unit 1, located on the 593" elevation of the
Control Bay

Diesel Generator Building 1/2 Hall - hallway just outside the Diesel
Generator Rooms

Diesel Generator Room A, located in the Unit 12 DG Building on the
565' elevation

Diesel Generator Room B, located in the Unit 12 DG Building « 1 the
565' eievation

Diesel Generator Room C, located in the Unit 172 DG Building on the
565' elevation

Diesel Generator Room D, located in the Unit 12 DG Building on the
565" elevation

High Pressure Coolant Injection Pump Room, located on the 541"
elevation of the Reactor Building - southeast corner
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Table 4-1. Definition of Browns Ferry 1 Building and
Location Codes (Continued)

Descriptions

Heat | xchanger Clean | p Room, |
Reactor Building

Main Steam Vault, located on the
Building

Pump Room, located on the 51
H\‘r\h\d\. comer

NWREB1 Pump Room, located on the §

e

northwest corner
PERACC! Personnel Access Area, located on the 565 elevaton of the
Building - south side of Containment

i";‘t' Tunnel from CST to the Re

~

EECW Pump Room A, located :
| :\ \\ 2)

Ly

'UMPRMB EECW ‘.1 np Room B, located
1,2 &

, located

PUMPRMC EECW Pump Room C
1 : \\ |

PUMPRMD EECW Pump Room D, located
l j \\ 1)
Reactor Containment
ERMI Residual Heat Removal Heat Exchanger, !
Ot (?l(‘ F\(‘.h lor B.Ju\u.-:. ¢ast room
RHRHXWRM!I Residual Heat Removal Heat Exchanger

Ly

] .
e Reactor Building - west room
wn }\'t.\\h'" A, l\‘-‘;

0l r i
Haowr Y)”‘)"‘.'. “ I\)\\;“l'\: Q

11 A4 v ! ' 1
Sutlding - Unit |

hitnes B PO P )
Pump Room, located on

itheast comer

th
(18

INUD




35.

36.

a7,

38,

Table 4-1. Definition ot Browns Ferry 1 Building and

Codes
SWRBI

SWTNLF

TORUSI

ULSFI

Location Codes (Continued)

Descriptions

Pump Room, located on the 519" elevation of the Reactor Building -
southwest corner

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

Suppression Chamber, located on the 519' elevation of the Reactor
Building

Upper Level of Spent Fuel Area, located on the 664 elevation of the
Reactor Building
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Table 4-2. Partial Lisling of Components by Location
at Browns Ferry 1

LOCATION SYGTEM cmid""csgg'
(GE5RB ECCS | AHRA-74101 WMoV
(SBERBY | EECW  [EECWErT8 WMoV ]
[GEERET tF
(TESAD | : WEC
(BEERB 13 ACMOVIC Wee
BEERB 1 13 ACNOVIT MCT
BGERBT FHASW | 2584 MoV |
BEEABT FHRSW [ 23.40 TV
[GEERB1 HHRGW | 2346 oV
[SEERBT AHRSW [23.52 MoV
GRERBE . |EECW [EECWIT I oV
LR (33 : N |
(BESABE 3 DomMovEe | Mee
ELEEH ACMOVZC [™ee
(Be5RBE 11 AC-MOVIC e
(BE5RBS  |EECW [EECWRT 36 WOV
LR EP BC-MOVaC e
(B6SABI  [EP  |DEWOVR TR
IESLER | L NGT
SE5ABS 43 WMCT
EXLER ) MoV |
G T5.75.51 MoV ]
L LR 10 103 = oV
BO3RBT  [EECW — [EECWaT T Thov—
BEEED AC-MOVID Mce

GIAB1 AC-MOVID Mce.
(S03RB2  [EECW — [EECWET T 1T
EEEGER 43 AC-MOVZD
(S93RB2 P AC-MOV2D MCC
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

LOCATION | SYSTEM | COMPONENT 1D (;S,’:,‘,_f’

FELER EECW  |EECW-67-25 MoV
EELEE ACMOVID Wee ]
EELER) 13 AC-MOVAD Mce
[EZTRET 43 EP-TS1A TRAN
L 43 EPTST8 | TRAN
(CZTRBT 42 YSIE YRAN |
AL (42 EPYSEA TRAN |
GALLEH EP EPT5iB TRAN |
CHLEH EP EP-TS2E TRAN |
LR (43 EP-TSIA TRAN
621HB3 EP-T838  |TRAN |
GALEES tF EP.TS3E TRAN
(BATBOT DC-BATODT BUS
(BATED1 42 1 (BUS |
BATED] EP DCBATED] BUS
"BATEDZ P DC-BATBDZ  |BUS
(BATBOZ  |EF — [OCBATED:

BATEDS 13 1V
(BATBDS P . BUS
BATBDS 3 DCBATBDS [BUS ]
(BATBDS P OCBATEDS — [BUS
"BATRM1 L T BATY
(BATAMZ  [EP ]

L - 127 ) ¢ mm— v vy o
LA § 1o 3 TR
[CsT ECCS (270 oY

o § ECCS . J2.16¢6 oV
CELa ECCS 2162 WMoV

cST [ TR

CoT oo} T3 TR
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

WWWWW

TYPE

[TSY ACIC 2170 MGV
caT ek 2166 VoV
[TsT K |2-168 MoV
(CoT L B [ TR

CsT RCiC CoT2 TR
TET Ao TS5 X
"OCEGAMI TP EP-BCT BC
[OCEQRMZ | EP ZA BC |
OCEGRAMZ — |EF — |EFBCZ8 Be
[DCEGRAMS  |EP |EPBCT BC
(DGHLY EECW  |EECWE7-13 MoV
OGHLT  |EECW — [EECWeT 14 MoV
DGHLT EP AC-DGAUX-A MCE
(OGHCT  [EF  [ACOGAUA —TWee—
(DGHL EF ACDGAUX® — [™MCE
(DGHLT ACDGAUX® ™M
(DGHLT EF YOA TRAN
(OGHLT  |EP [EFTOR — TRAN
DGHLY EP E TRAN |
(DGHLS 42 - L vmm |
DGHL3 ACDGAUXIER —[WeC
OGRS Lo
(OGHE L e
DGANGA - L R =
DGRANGE EP  |EP-DGID

DGRAMGC EP0G3C 7]
LA R I — e ) oG
DGRV EP  |EP.DGA

[OGAVE T G Ve
F‘W TEOaC o




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

(OTATION [ SYSTEWM | COMPONENT 1D | COME ™

TYPE
[ DSAMD EF EP DG [v'¢}
"HPCIT ECCS 7354 MoV
(HPCTT CCs . |HPCI 7340 oV
"HPON TS g8 Tor
e {oToI T I TR T oV
HPCTT ECCS . |HPCI 7316 v
BEED ECCS . |RPCLTa28 MoV
HPET ECCS oV |
(HPCTT ECCS | HPCI7a-19 Y

RPCIT [ECTE | HPCTAURDIT MOP

HXCLAM| ACS  |ACS862 VoV
MSVTI TR [RCIC-71-96 MOV
ST RCS | RCICTT3 WOV
NERBT ECCS 75-30 MOV
NERBT WO
(NERBT  ECCs (087

(NERET CSPMD MDP |
"NWRB 1 ECCS  [Co 752

NWRET TEPMA

NWRBT (o1 /-5 K Nu—— o Vo
NWRBT o [ECCS ICSERE

NWRBT T MoV |
WEEn__W-W—W_
NWABT e 7118 wov. |
NWRBT R TReETTTS MoV
WRBT TR TR T YoP
NWRB1 R [RCTT oV
NWRBT 71 oV
NWRBT RCIC-719 WV
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at Browns Ferry 1 (Continued)

Table 4-2. Partial Listing of Components by Location

TOCATION mmw
WWRET L9 RCIC-71-10 AV
(PERACCT  |ECCS  |RAR7486 MOV
[PERACCT ECCS  [AHR-74-74 oV
PERACCT | {eJel ] oV |
PERACCT | E0CS  [RHA 7452 MoV
PERACCT ECCS  |RHR7460 [ MOV |
PERACCT ECCS . |RHRT7A83 MOV
PERACC1 ECCS  [RHART475 oV
PERACCT ECCS  |RHR.7461 NGV
PERACCT RS LR T A e
(PUNMPRMA —— TEECW — [EECWPWAT (Va2
[PUMPRMA — |EECW | EECW-PWAS WoF
(PUNPRAMA 561 XV
[FUMPANA | AHRSW [ SWAZ MDP
(PUMPAME ——— |EECW — [EECWPMBT MOP
PUMPAMB | EECW — |EECWPMES MoP
""Um EECW %87 L
PUNPRNE [ FRRW [ SWEe—Twor—
(PUMPANC | EECW | EECWPNCS MOP
PONPANC [ EECW [ EECWPRET T WD
PUMPRNE [ EECW [ EEeWar oo o7
[PUNPRMC | PRISW TSW s Vil
(PUMPRAMD | EECW [ EECWPRDT —TWor
PUNPRMD — |EECW — TEECWPNOT MOP
(PUMPRMD | EECW — [EECWRT a0 TTiov—
PUMPRAMD | RHRSW — 1SW T3 WoP
(AT ECCS 118 31
RCT ECCS  [HPCI 752 e
FCT 1-18
(ACT. ) SRV
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

“TOCATION smr‘mww
L ECCE T-30 L.
L ECCS — [1.31 SRV |
RCT T34
L ™ R MoV
L ACS RCS-VEGSEL Y
L TS T4
LR RCS 186 [MOV |
AT RS 2 MoV ]
G RCS ACIC-71-2 WMoV
ACH S ACS66-1 MoV
G 2o S SRV |
AL ACS (B SAV ]
L= 710 v
RET 7 SRV
(RCT Tea SRV |
LS 1-30 AV |
L RCS 151 SRV
LN T34
RC1 TCS T4
ACT ACS H SAV |
ACT O HEE I -\
ARG RCS. 1-180 Vv
L ACS WA 7448 v
SOAMIEA £ s EUE
[SORMGEA — [EF — [EFCEEA 135
(SORMIED BUS ]
SORMIEE —— [EF TP CEtE
SORMGEC —— [EF — [EF e ——To0e—
SORNGES T8 |
[SORMIED I:p.gm
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

[~ TOCATION | GYSTEM | NENT | 'Egg?‘
EBANGED 174 1)
SORNA | 4 0T
"SOAMA 43 EPUBA Th
"SORMA T ACSETE BUS
"SORMA 43 2. 8B1A BUS
oL B TECWOviA (Von
(SORMA 4. AC-SB1B
"SORMA AC-GBIA BUS.
[SORVA 42 AC-NMOVTA WeT
"SORMA 43 ACNMOVIA e
"SOAMA s AC-MOVTE WCT
SORVA 4 AEWOVTE —TWee ]
SORMA P DC-MOVIA MCC
SORME EP [ BUS
SOANE 143 . T
(SORME £F DO-MOVIB e
EOAMB EP DC-MOVIE MCC
Lo N | A -1 R— 1Y
SOAMC . |EP  |EPTEC (o1}
oL A -1 7 Yo 17 Wm— 1V
SORAMC 42 AC-SBIR BUS |
[SORMC. P Lo 7 p BUS
[SORMC — |EP  [ACSBIE ——TBUT
"SORMC P |DC-MOVZA Wee
[SOAMC EP | DC-MOVZA wee |
[SORMC EP ACMOVZA —[mee 1
SOAMC EP . [AC-MOVZA Mee
SORD €F  |EPSBD BUS
SORMD EPCE0 TE
(SORMD [ v T
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

TGEATIGN | V8" JW | CORPONENT 0 | Cowe
o - a— TR ¥ o1 Y o
SOAMD EP AC-MOVIE wee
(SORMD 42 [YORY <11 R o
"SORME (. BUS
SORME 113 SHIA BUS
SORME EP AC-SBIB BUS
"SORME EP TAC.5B3B
"SORME EP DOMOVIA —[wee ]
SORME EF T,
O [EF T AWV T |
i | [ V2o sy 1oy
"SORMF EF “MOVa &
(SOAMF 42 DC-MOVAE MCC
il - 1o "< £ o
"SORAMF ACMOVIE e
(SERBT . |ECCS  [RRREND NMDP
(SERB1 [ AR 7424 MoV
SERBI ECCS RHA 7409 MOV~ ]
SERBT ECCS AHA.74.08 MoV |
SERBT | ECCS  [ANRTA0E Vel
SERDT FETE T —
(SERBT T3 SV
[SERET BCCS 7436
m-—m—'nﬂm——w—-
SERBT  |EECS — [ARRPME Wb
SWRRT  [ECCS  [WRRTTT WOV
[SWRBT ECCS  [ARRTa WOV
SWRBT T3 oV
[SWREBT ECCS SrRp oV
SWRBT  |ECCS (AR PR T
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 1 (Continued)

TEM “'""7.:'79__'4‘:"?.?;'.7'1;7"""]-'7' W 1
| Yre |
| SYWHE) 3 S M P M M
f: o121V -3 R (o7 of S *1oi P W m— ¢ vre v
[ |

‘\\;}\ s 1 ¢ RS 1 M
& TAY. 3 g ® = o 3
ORUS eCOS HHR-74.5 MOy
TORUS! £C HHR.74 MO
7 e BE s Y] —
| 'S s & M4 \ V .
' !
rs . o
’ RUS Y ECC MHR-74-58 MOy
TOAUSY £CCS HHR-74.50 MOV
|
I TTE - s s —
| TORUSH | RCS MPCI- 70 MOV 1
l ; ,
- o |
[ UNKNOWH | EP AC-MOVTE MC
L = |
= - — —
!\r\"‘u‘v‘v\ TEP AC-MOV 1L M
L |
UNKNOWN | EP AC-MOVEE '“17"7‘““1
[ .
—— S — . : .
| UNKNOWN l EF AC-MOV2E M(
‘r‘, “1"\‘%1‘\" N I " 2 oy AC \:‘\ Wt N F‘(j:m‘——j
RS TR - P St
| UNKNOW | EP AC-MOV3E l?."\'
R s ! i .
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al SYSTEM DRAWINGS
Al Fluid System Drawings

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

Flovenenlly is left to right.

. ater sources are located on the left and water "users” (i.e., heat loads) or
discharge paths are located on the right,

= One exception is the return flow path i1 close 4 loop systems which is right
to left.

= Another exception is the Reactor Coolant Syst-m (RCS) drawing which is
‘vessel-centered”, with the primary loops on both sides of the vessel,
Horizontal lines always dominate and break vertical lines.

go;nponcm symbols used in the fluid system drawings are defined 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., “lectric power for a motor ot solenoid, steam to drive «
turbine, pneumatic or hydraulic source for valve operation, ete

+ Valve symbols allow the reader to distinguish among va)". °s that allow "ow
in either direction, check (non-return) valves, and va' “s that perfon) an
overpressure protection function. No attempt has be & made to define the
s;;ec lt'ic )type of valve (i.e., as a globe, gate, utterfly, r other specific type
of valve).

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

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

this Sourcebook,

- Location is indicated by sha¢ . zones" that are not intended to represent
the actual room geometry,
Locations of discrete components represent the actual physical location of
the component,

Piping locations between discrete components represent the plant areas

tkrough which the piping passes (i.e. including pipe tunnels and
underground pipe runs).

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

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

The electric power system drawings focus on the Class 1F 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 4mwnn.ﬁu
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electrical system drawings are the following:

«  Flow generally is top 1o bottom .
«In the AC power drawings, the interface with the switchyard and/or offsite
fﬁd is shown at the top of the drawing. ‘
*In the DC power drav/ings, the batteries and the interface with the AC
wer system are shown at the top . ¢ the drawing.
= Vertical lines dominate and break hor cntal lines.

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

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

this Sourcebook,

» Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.

= The electrical connections (i.¢., 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) zons.

A2. SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

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

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

A2.2 Layout Drawings

~Simplified building layout drawings are developed for the portions of the plant

that contain comronqnts and systems that are described in Section 3 of this Sourcet.ook,

Generally, the fo lowing buildings are included: reactor building, auxiliary building, fuel

butldmf. diesel building, and the intake s* .ture or pumphouse. Layout drawings
generally are not developed for other building:.

Symbols used in the simplified layout drawings are defined in Figure A-3,

Major rooms, stairways, elevators, and doorways are shown in the simplified layout

drawings however, many interior walls have been omitted for clarity. The building layout
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drawings, are arproximately to scale, should not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

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

Ald. APPENDIX A REFERENCES

1. Heddleson, F.A., "De:itn Data and Safety Features of Commercial Nuclear
Power Plants.", GRNL-NSIC-55, Velumes | to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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1

MANUAL VALVE « XV
(OPEN/CLOBED)

MOTOROPERATED VALVE - MOV
(OPEN/ELOSED)

BOLENOID-OPERATED VALVE - SOV
(OPEN/CLESED)

HYDRAULIC VALVE « MY
(OPEN/CLOSED)

PHEUMATIC VALVE . NV
(OPENCLOSED)

CHECK VALYE . Cv

POWER OPERATED RELIEF VALVE,
SOLENOIDPILLY TYPE . pORY
(CLOSED)

CENTRIFUGAL
MOTOR-DRIVEN PUMP . MDP

POSITIVE DISPLACEMENT
MOTOR-DRIVEN PUMP . MDP

By

:
=
=

MAHUAL NONRETURN
VALVE - XCV (DPENCLOSED)

MOTOR OPERATED
FWAY VALVE - MOV
(GLOSED PORT MAY VARY)

SOLENOID.OPERATED
LWAY VALVE « 8OV
(CLOSED PORY MAY vARY)

HYDRAULIC NON-RETURN
VALVE « HOV (OPENCLOSED)

PNEUMATIC NON-RETURN
VALVE « NCV (OPEN/CLOSED)

SAFETY VALVE - sV
(CLOSED)

POWEHR-OPERATED RELIEF VALVE,
":CWCHCALL' OPERATED . PORYV
O

DUALFUNCTION SAFETYRELIEF
VALVE - SRy

(CLOSED)

CENTRIFUGAL

TURRINE -DRIVEN PUMP . TOP

POSITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TOP

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




AC DIEBEL GENERATOR - DG
OR AL TURBINE GENERATOR . TO

on CIRCUIT BREAKER . CD
(OPEN/CLOSED)

o AUTOMATIC
? ;D.M”ll SWITOH . ATS

MANUAL TRANSFER
EWITCH « MTS

SWITCHGEAR BUS - BUS
NAM oa
MOTOR CONTROL CENTER « Mo
DISTRIBUTION PANEL « PNL

- BATTERY CHARGER (RECTIFIER) . BC
T
on RELAY CONTACTS

(OPEN/CLOSED)

é ELECTRIC MOTOR - Min

BATTERY . BATY

l T INTERLOCKED
I CIREUIT BREAKERS - CB

L SWITOM . W

oR OH OTHER TYPE OF
DISCONNECT DEVICE
(OPEN/CLOSED)

OR “L "‘L’ TRANSFORMER « TRAN
el

INVERTER . INV

MOTOR GENERATOR « MG

2
:

Figure A-2. Key To Symbols In Electrical System Drawings
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% 37“J’"’ 6 SPIRAL
4 STAIRCASE

ADDER sl

d Ve tp ' ELEVATOR
D =« Down .

m HATCH OR & SPEN AREA
GRATING DECK (NO FLOOR)

-0 PERSONNEL DOOR ~{")-EQUIPMENT DOOR

J

RAILROAD TRACKS FENCE LINE

O TANK/WATER
AREA

Figure A-3. Key To Symbols In Facility Layout Drawings
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APPENDIX B =
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

Code DRefinition

RCS Reactor Coolant System

RCIC Reactor Core Isolation Cooling System

ECCS Emergency Core Cooling Systems (including HPCI, LPCI,
LPCS and ADS)

EP Electric Power System

EECW Emergency Equipment Cooling Water System

RHRSW Rj{Rr%eMcc ater System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component [Ds, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HP1-730, denotingﬂ valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P& IDs) and electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer 1o the location codes defined in Section 4,

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

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

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen" by a load of a

power source is entered in this field. The downstream (output) voltage of a transformer,
inverter, or battery charger is used.

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

COMPONENT

VALVES:
Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve
Check valve
Pneumatic non-return valve
Hydraulic non-return valve
Safety valve
Dual function safety/relief valve
Power-operated relief valve
(pneumatic or solenoid-operated)

PUMPS:
Motor-driven pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugi. of PD)

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel
Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)
Cooling tower
Tank
| Sump
| Rupture disk
| Orifice

| Filter or strainer

| frmy nozzle
‘ eaters (i.e. pressurizer heaters)
!

VENTILATION SYSTEM COMPONENTS:
| Fan (motor-driven, any type)
| Air cooling uait (air-to-water HX, usually
| including a fan)
i Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:
Diesel generator
Gas turbine generator

Battery

11N

COMP TYPE

MOV
NV or AOV
HY
SOV
XV
cv
NCV
HCV
SV
SRV
PORY

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B.1.

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switc

COMPONENT TYPE CODES (Continued)

hgear

Motor control center

Distribution
Transformer

panel or cabinet

Battery charger (rectifier)

Inverter

Uninterruptible
include battery,

wer supply (a unit that may
ttery charger, and inverter)

Motor generator
Circuit er

Switch

Automatic transfer switch
Manual transfer switch

119

COMP TYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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