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BROWNS FERRY 3 SYSTEM SOURCEBOOK

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

I, SUMMARY DATA ON PLANT
Basic information on the Browns Ferry 3 aw.lear plant is listed below:
Docket number 50-296
Operator Tennessee Valley Authority
Location Alabama, 30 miles west of Huntsville
Commercial operation date 37
Reactor type BWR/4
NSSS vendor General Electric
Power MWUMWe) 3293/1067
Architect-engineer Tennessee Valley Authonty
Containment type Steel drywell and wetwell (Mark 1)
- IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Browns Ferry nuclear plant has three General Electric BWR/4 nuclear
steam supply systems on the site. These are designated Units 1, 2 and 3. Each rnit has a
Mark I BWR containment i ;orporating the drywell/pressure suppression conce . Each
has a secondary containment structure of reinforced concrete. Other BWR/4 plants ‘n th
United States are as follows:

Vermont Yankee

- Peach Bottom Units 2 and 3

- Hatch Units | 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 II Containment)

- Shoreham (Mark II Containment)
Susquehanna Units 1 & 2 (Mark [T Containment)

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

1 7/89



Browns Ferry 3
3 SYSTEM INFORMATION

This section contains descriptions of selected systems at Browns Ferry 3 in
terms of general function, operation, system success criteria, major components, and
support system requiremenis. A summary of major systems at Browns Ferry 3 is
presented in Table 3-1. In the "Report Section” column of this table, a section reference
(i.e. 3.1, 3.2, etc.) is , rovided for all systems that are described in this report. An entry of
“X" in this column means that the system is not described in this report. In the "FSAR
Section Reference" column, a cross-reference is provided to the section of the Final Safety
Analysis Report where additional information on each system can be found. Other sources
of information on this plant are identified in the bibliography ia Section 5.

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

2 7/89



68/L

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

(eneric

System Name

Reacior Heat Removal Systems
Reacior Coolant System (RCS)

- Reactor Core Isolation Cooling
(RCIC) Systems

- Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection
& Recirculanon

- Low-Pressure Injection
& Recirculation

- Automatic Depressunzation
System (ADS)

- DecayHeatRe - 'HR)
System (Resid. . >moval
(RHR) Systemr

- Main Steam and Power Conversion
Systems

- Other Heat Removal Systems

Plant-Specific
System Name

Same

Same

Core Standby Cooling Systems

High-Pressure Coolant Injection
{tHPCI) System

Core Spray (CS) System,
Low-Pressure Coolant Injection
(LPCI) Subsystem (an operating
made of the RHR systemn)

Same

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

Main Steam System,
Condensate and Reactor
Feedwater System,
Condenser Circulating Water
System

None noted

Report
Section

31

32

A

FSAR Seciion
Reference

4.7

6.4.1
643
4863, 644
642

4.8

45, 46,411
118

1.6
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Table 3-1. Summary of Browns Ferry 3 Systems Covered in this Report (Continued)

Generic

Syster: Name

Reactor Coolant Inventory Conirol Systems

Reactor Water Cleanup (RWCU)
System

EOCS
- Control Rod Drive Hydraulic System
{CRDHS)
Containment Systems
- Primary Containment
- Secondary Containment
- Standby Gas Treatment System (SGTS)
- Containment Heat Removal Systems
- Suppression Pool Cooling System
- Containment Spray System

- Containment Fan Cooler System

Plant-Specific
System Na-ne

Same

See Core Standby Cooling
Systems above

Control Rod Dnive Hydraulic
Supply and Discharge Subsystem

Same (drywell and pressure
suppression chamber)

Same
Same

Containment Cooling Subsysiem
(an operating mode of the RHR
system)

Containment Cooling Subsystem
{an operating maxde of the RHR
system)

Primary Containment Cooling
System,

Reactor Building Heaung and
Vennlaton System

Report
Section

X

36

Pt

FSAR Section
Refes ence

49

34531

@ »
e
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Table 3-.
Generic
System Name

Containment Systems {continued)
Containment Normal Ventilation Systems

Reactor and Reactivity Conirol Systems

Instrumentation & Control (1&C) Systems

Combustible Gas Control Systems

Reactor Core
Control Rod System
Chemical Poison System

Reactor Protection System (RPS)

i‘ngineered Safety Feature Actuation

System (ESFAS)

Remote Shutdown System
Other 1&C Systems

Plant-Specific
System m

Primary Containment Normal
Heaung, Ventilation and Aar
Conditioning Systems,
Reactor Bunlding Heaung and
Ventilanon System

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

Primary Containment Purge
Same

Control Rod Drive System
Standby Liguid Contro! System
(SLCS)

Same

Primary Containmuent and Reactor
Vessel Isolanon Control System,
Core Standby Cooling System
Control and’ Instrumentation

Packup Control System

Varnous other systems

Report
Section

X

X

4 4

Summary of Browns Ferry 3 Systems Covered in this Report (Continued)

I'SAR Section
Reference

N34

'_.I\ b
b9
W

53363

34

38

7.18

7510 7.17
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Table 3-1. Summary of Browns Ferry 3 Systems Covered in this Report (Continued)

Generic

System Name

Su

pport Systems
Class 1E Elecwtric Power System

Non-Class 1E ®lectric Power System
Diesel Generator Auxihary Systems

Component Cooling Water (CCW)
System

Service Water System (SWS)

Residual Heat Removal Service Water
(RHRSW) System

Other Cooling Water Systems
Fire Protection Systems

Room Heating, Venulating, and Air-
Conditioning (HVAC) Systems

Instrument and Service Air Systems

Refueling and Spent Fuel Systems

Plant-Specific
S m m
Same

Same

Same

Reactor Building Closed

Cooling Water (RBCCW) System,

Emergency Equipment Cooling
Water (EECS) Sysiem

Raw Cooling Water (RCW)
System,
Raw Service Water System

Same

None noted
Same

Same

Control and Service Air Systems

New and Spent Fuel Storage,
ruel Pool Cooling and Cleanup
System

Report
Section

3.5

X

38

<

FSAR Section
Reference
S55wikY

8

853

10.6

10.10

10.7
10.8

10.9

1011

10.12

10.14

10.2, 103
10.5
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Table 3-1. Summary of Browns Ferry 3 Systems Covered in this Report (Continued)

Generic Plant-Spec fic Report FSAR Section
System_ Name Svstem Name Section Reference
Support Systems (continued)
- Radioactive Waste Systems Radioactive Waste Control Systems X 9

Radiation Protection Systems Shielding and Radiation Protecion X 12.3
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Browns Ferry 3

3.1 REACTOR COOLANT SYSTEM (RCS)

311 %ﬂ &m!srjmum
¢ RCS, also called the Nuclear Steam Supplv System (NSSS), is responsible

for directing the steam produced in the reactor to the turoine where it is used to rotate a
generator and produce electricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary
coolant.

312 Syaten Definition -

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢)
recirculation pumps, (d) safety v.lves, and (¢) connected piping out to a suitable isolation
vaive boundary, A simplified dicgram of the RCS and important system interfaces is
shown in Figure 3.1-1 and 3.1-2. A summary of data on selected RCS components is
presented in Table 3.1-1.

3.1.3 %unm..ﬂ.mum
uring power operation, circulation in the RCL is maintained by one

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

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 lﬁumps at high velocity. As the liquid enters the jet pumps, the slow
moving liquid in the upper region of the downcomer is indured 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 wrbine is returned to the RCS as feedwater.

Following a transient that involves the 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
Depressurization System (ADS) also dumps heat to the suppression chamber. Makeup to
the RCS is provided by the Reactor Core Isolation Cooling (RCIC) system (see Section
3.2) or by the Emergency Core Cooling System (ECCS, ses Section 3.3), Heat is
transferred from the containment to the ultimate heat sink bx the Residual Heat Removal
(RHR) system operating in the containment cooling mode. Actuation systems provides for
automatic closure of the MSTVs and isolation of sther lines connected to the RCS.

3.1.4 wm.mm
ol e success criteria can be described in terms of LOCA and transient
mitigation, as follows:
*+ Anunmitigatible LOCA 1s not initiated.
«  If a mitigatible LOCA is initiated, then L OCA mitigating systems are successful.

«  If a ransient is initiated, then either:
- RCS integrity is maintaine< and transient mitigating systems are successful,
or

9 /89



3.1.8

3".6

Browns Ferry 3
RCS integrity is not maintained, leading to a LOCA-like condition (i.e.

stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful.

Component Information

. RCS

1. Total volume: Unknown

2. Water volume: Unknown

3. Steam volume: Unknown

4. Steam flow: 13.37 x 106 Ib/hr,

5. Normal operating pressure: 1020 psia

. Safety/Relief Valves (13)

1. Set pressure: 1080 to 1100 psig
2. Rehef capacity: approximately 850,000 te 367,000 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 luterfaces

. Motive Power

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

. MSIV Operating Power

The instrument air system aupgom normal operation of the MSIVs. Valve
operation is controlled by an AC and a DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This design prevents
zurious closure of an MSIV if a single solenoid valve should fail. MSIVs are

signed to fail closed if instrument air is lost or if both AC and DC control
power is lost to the solenoid &ilot val 'es. This is achieved by a local dedicated
air accumulator for each MSIV and an independent valve closiag spring,

10 /89
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Tabie 3.1-1. Browns Ferry 3 Rexcior Coolant System Data Summary
for Selected Lcmponents

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

1-179 SRV RC3 DC MOV3B 250 SDRMF X

1-18 SRV RC3 DC-MOV3B 250 SDRMF 1

1-180 SRV RC3 DC-MOV3C 250 565RB3 X

1-19 SRV RC3 DC MOV38 250 SDRMF X

1-22 SRV RC3 DC-MOV3A 250 SDRME I

1-23 SRV RC3 DC-MOV3C 250 565183 i

1-30 SRV RC3 DC-MOV>2 250 SDRME 1+

1-31 SAV AC3 DC MOV.B 250 SDRMF 1

1-34 SRV RC3 DC MOV3C 250 565RR3 X

14 SRV RC3 DC-MOV3A 250 SDRME T

1-41 SRV RC3 DC-MOV3A 250 SORME i1

1-42 SRV RC3 DC-MOV38 250 SORME E]

15 SRV RC3 DC-MOVAC 250 SE5RB3 E)
HPCI-73-2 MOV  |RC3 AC MOV3A 280 SORME i ey
HPCI-73 3 MOV | TORUS3 DC MOV3A 250 SORME TT
RCIC-71-2 MOV [ RC3 AC-MOV3B 4RO SORMF T

RCIC 713 MOV [MSVI3 DC-MOV3L 250 565AB3 i
RCS-1-55 MOV [RC3 AC MOV3A 480 SORME )

RCS 693 MOV | RC3 AC-MOV3A 480 SDRAME ]

RCS 692 MOV | HXCLAM3 DC-MOV3B 250 SORMF X]
RCS-VESSEL RV RC3
[RAHR-74 47 MOV | PERACC3 DCMOV3B 250 SDRMF X
[RHR- 7448 MOV | RC3 AC-MOV3A 280 SDRME i




Brown Ferry 3

3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.3:1
The reactor core isolation cooling system provides adequate core cooling in tae
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pressure and does not require RCS depressurization.
The RCIC system is not considered to be part of the Emergency Core Cooling
System (ECCS, see Section 3.3) and does not have a LOCA mitigating function.

3.2.2

The reactor core 1solation 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 vessel.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2-2. The water supply path from the CSTs to the RCIC system are
%eiﬁnt;uzi iln Section 3.3. A summary of data on selected RCIC components is presented in

able 3.2-1.

3.2.3 %uum..ﬂnmm

uring normai operation the RCIC is in standby with the steam supply valve to
the RCIC turbine driven pump closed and the pump suction aligned to the condensate
storage tank.

Upon receipt of an RPV low water level sign..., the turbine-pump steam supply
valve is opened and makeup water is suppl..d to the RPV. The primary water supply for
the RCIC is the condensate storage water tank. The suppression pool is used as a backup
water supply. Reactor core heat is dumped to the su;_:&mssion cpool via the safety/relief
valves which cycle as needed to limit RCS pressure. The RCIC turbine also exhausts to
the suppression pool.

3.2.4 gmsm.&fsun_cmuh
or the RCIC system to be successful there must be at least one water source

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

3.2.5  Compeonent Information

A. Steam turbine-driven RCIC pump:
1. Rated Flow: 600 882@ 2800 ft. head (1214 psid)
2. Rated Capacity: 1
3. Type: centrifugal

B. Condensate Storage Tanks (3)
1. Capacity: 375,000 gal each

3.2.6  Support System and Interfaces

A. Control Signals
1. Autxnatic
2. The P.LIC pump is automatically actuated on a reactor vessel low
water level signal.
b. The RCIC {)ump is automatically tripped on a reactor vessel high
water level signal. It may be necessary to restart the pump
manually.

14 7/89



Brown Ferry 3

¢. The RCIC system will be automatically isolated if any of the
following conditions exist:
- High temperature (200°F) in RCIC steam line space
High flow (delta P) in RCIC steam line
Low RCIC steam line pressure (50 psig)
High exhaust pressure from RCIC turbine
Manual isolation

B. Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam
loop C, upstream of the main steam isolation valves.
2. Al RCIC valves and supporting equipment are Class 1E loads that are
supplied from the DC and AC power systems as described in Section
3.:. The RCIC system is design. 1 to be operable on DC power only.

C. Other

1. Lubrication and cooling for the turbine-driven pump are supplied
locally. It should be noted that the pump lube oil cooler is cooled by
water diverted from the RCIC pump discharge and returned to the
barometric condenser. Design maximum lube oil cooling water
temperature is 140°F.

2. The source of RCIC pump room cooling has not been identified. The
RCIC pump is located in the northwest rum room in the reactor
building where core spray pumps 1A and 1C also are located. Room
cooling for the CSS pumps 15 described in Section 3.3,

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

15 7/89
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Browns Ferry 3

3. EMERGENCY CORE COOLING SYSTEM (ECCS)

3
3.3l é.\.m.ma.l".nn.mnn
‘he ECCS 15 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 also performs suppression pool cooling
and contairnent spray functions and has a capability for mitigating transients

332 %\mm.mnn.lu.nn
1 emergency core cooling system consists of the following subsystems:

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

Core Spray System (CSS)

Low-pressure Coolant Injection (LPCI) System

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

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

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

The low-pressure coolant injection system is an operating mode of the Residual
Heat Removal (RHR) system, and provides make-up water to the reactor vessel at low

_pressure. The LPCI system consists of two independent trains each with two motor-driven
umps which deliver water from the suppression pool to one of the RCS recirculation
oops.

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 diagrams of the LPCI system are presented in Figures 3.3-4 and 3.3-5 and the
core spray system is shown in Figures 3.3-6 and 3.3-7. Interfaces between these systems
and the RCS are shown in Section 3.1. A summary of data on selected ECCS components
is presented in Table 3.3-1.

3.3.3  System Operation

All ECCS systems normally ae in standby. The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCI system is normally aligned 1o 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 |..imary source of makeup if RCS pressure remains
high. Reactor core heat is dumped to the suppression pool via the safety/relief valves
which cycle as needed to limit RCS pressure. The I turbine also exhausts to the
suppression pool. Operation of the HPCI system is not directly dependent on AC electric
power. If the LOCA is of such a size that the coolant loss exceeds the HPCI system
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capacity or if reactor pressure is 100 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 small 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 each of these s_Fstems for injection into the
core. Both systems can be aligned to take a suction or the CST. .

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

3.3.4

LOCA mitigation requires that both the emergency coo'ant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
critena are not clearly defined in the Browns Ferry 3 FSAR but can be inferred from pump
capacities that are defined based on certain design basis accidents that are considered in the
licensing process based on licensing considerations. The ECI system suc~ess criteria for a
large LOCA are the following:

2 of 4 core spray pumps with a suction on the suppression pool, or A
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 maf be integrated success criteria involving combinations of core spray and LPCI
pumps. It is possible that the coolant inventory control function for some small LOCAs
can be satisfied by low-capacity high-pressure injection systems such as the control rod
drive hydraulic system (see Section 3.6)

The ECR success criteria for LOCAs are related to the ECI success criteria
above. All injection systems essentially are operating in a recirculation mode when
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 * ¢ suppression pool cooling function to be successful, two of four RHR
trains mus. be augned for containment heat removal and the associated RHR service water
train must be operating to complete the hea! transfer path from the RHR heat exchangers to
the ultimate heat sink,
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Component Information

[ \f, SIET
Design temperaturn
Minimum operatin;

L Ly
ndIm Waler voliun

Rated Capacity: 70 x 106 Btwhr each

RHR Heat Exchangers (A, |

Type: Shell-and-tube

\

\“npg»” ystems and IHH'[!I!K)

A. Control signals
1. Automatic
a. The HPCI pump, core spray pumps and the LPCI pumps and all their
associated valves function upon receipt of low water level ir the reactor
vessel or high pressure in the drywell

5

The HPCI pump is automatically tripped on a reactor vessel high water
level signal. It may then be necessary to restart the pump manually

The HPCI pump suction is automaucally 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 CSS pump but with a 2-min delas

LPCI initiation automatically causes all RHR component
their function under the LPCI mode

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

1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
and DC loads that can be supplied from the emergency diesel generator or
station battery, as described in Section 3.5.

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

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

loop B, upstream of the main steam isolation vaives.

o

. Pump Cooling Water
1.

Lubrication and cooling for the HPCI turbine-driven pump are supplied
locally. It should be noted that the pump lube oil cooler is cooled by water
diverted from the HPCI pump discharge and returned to the pump suction.
Design maximum cooling water temperature for the HPCl pump is not
I3mown. For the turbine-driven RCIC pump, the limit is 140°F (see Section
2)

2. The LPCI (RHR) pump seals are cooled by the emergency equipment

cooling water (EE system (see Section 3.7).

. Pump Room Cooling

1. Pump room coo!ers served by the EECW system are provided for the
following pump rooms in the reactor building:

South-west room : LPCI pumps A and C

South-east room ! LPCI pumps B and D
«  North-west room : CSS pumps A and C, RCIC pump
- North-east room ! CSS pumps B and D

One fan cooler unit is provided in each of the CSS pump rooms and two fan
cooler units are in each of the LPCI pump rooms. These fan cooler units
are powered from 480 VAC Class 1E MOV boards. The EECW supply to
these room coolers is described in Section 3.7,

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

. Other

1. The hydraulic steam turbine “:f 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 pumﬁu is operating.

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

Section 3.3, References

. NUREG/CR-2802, "Interim Reliability Evaluation Program Analysis of the

Browns Ferry Unit 1 Nuclear Plant", EG&G Idaho, July 1982,
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Browns Ferry 3 Core Spray System (CSS) Showing Corponent Locations
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Tab'e 3.3-1. Browns Ferry 3 Ernergency Core Cooling System Data
for Selected Components

Summary

COMPONENT ID | COMP.| LOCATION | POWER SOURCE | VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP
2162 MOV |CST UNKNOWN 280 480 WO ST1G BLD
2.166 MOV |CST UNKNOWN 280 2B0WO STG BLD
2.170 MOV | CST UNKNOWN 280 480WO STG BLD
CS-7511 MOV | NWRB3 AC MOV3A 250 SDRME i
C5- 752 MOV | NWRB3 AC MOV3A 280 SORME i
€S 7523 MOV | 553RB3 AC MOV3A 480 SDRME i
CS 7525 MOV | 593RB3 AC MOV3A 280 SDAME i
C57530 MOV | NERB3 AC MOV3B 480 SDRMF i
CS7539 MOV | NERB3 AC MOV3B 480 SDRAMF i
CS-7551 MOV | 593AB3 AC MOV3B 280 SDRMF 0
€S 7553 MOV | 593RB3 ACMOV3B 480 SDRMF m
CSPMA MDP | NWRE3 EP GB3EA 2160 SDRM3EA i "
CS PMB MDP | NERB3 EP SB3EC 2160 SDRM3IEC n
CS PMC MDP | NWRB3 EP SB3EB 2160 SORMIEB )
CSPMD MDP | NERB3 EP-SBLZD 4160 SDAM3ED 0 s
csi1 TK cST
cS12 T cST
Cs13 X CST
h CI73-16 MOV | HPCI3 DCMOV3A 250 SDRME ]
HPCI 7318 HV HPCI3
HPCI-73-19 RV HPC3
HPCI 732 MOV |RC3 AC MOV3A 280 SDRAME i
HPCI-72-26 MOV HPCI3 DC-MOV3A 250 SDRME 1+
HPCI- 7327 MOV | HPCI3 DC MOVIA 250 SDRME I
HPCI 733 MOV | TORUS3 DC MOV3A 250 SDRME IE
HPCI 7334 MOV | HPCD DC MOV3A 250 SDRME TE)
HPCI- 7340 MOV | HPCI2 DC MOV3A 250 SDRME e
HPCI 73 44 MOV | HPCD3 DC MOV3A 250 SDRME e
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Table 3.3-1. Browns Ferry 3 Emergency Core Cooling System Data Summary
for Selected Components (Continued)

COMPONENT 1D | COMP. LOCATION POWER SOURCT |VOLTAGE| POWER SCURCE §} EMERG.
TYPE LOCATION LOAD GRP |
RHR-74-97 MOV SWHB3 AC-MOV3B 480 SDRMF i
RHR-PMA MDP SWRB3 EP-SB3EA 4160 SDRM3EA i
RHR-PMC MDP SWRB3 EP-SB3EB 4160 SDRM3EB !
HHR-PMD MDP SERB3 EP-SB3ED 4160 SORM3ED i




Browns Ferry 3
3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.4.1 %nm Eunction
e 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 corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The 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 reactor can be placed in a safe
condition in the event that the main control room must be evacuated.

342 Wﬂm
¢ v includes sensor and transmitter units, logic units, and output trip

relays that interface with the control circuits for components in the scram portion of the
Control Rod Drive Hydraulic System (see Section 3.6). Other actuation and control
systems include independent sensor and transmitter units and relay unite that interface with
the control circuits of many different components in safety systems, Operator
instrumentation display systems consist of display panels that are powered from various
DC buses (see Section 3.5). Remote shutdown ¢apability is provided at the Backup
Conuol 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 pres« ure

Low water level in reactor vessel
Turbine stop vulve closure

Turbine contro! valve fast closure

Main steam line isolation si

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

Main condenser low vacuum

Scram valve pilot air header low pressure
Manual

Both output channels must be de-energized to initiate a scram. The failure of a

single component or power supply does not prevent a desired scrar or cause an
unwanted scram.

B. Other Actuation and Control Systerns
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 system description of the actuated
system,

(oY
'-A‘
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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, whiie decay heat and sensible heat are
removed by dumpi%g steam through the power-operated relief valves to the
suppression pool. The reactor pressure boundary is protected by the backup
controls so that spurious openings of valves which could cause a loss of coolant
or admit high pressure to low pressure piping systems are prevented.

The control switches in the Backup Control System are of the ‘maintained
contact” type, and transfer of any switch to the emergency position is
annunciated in the Main Contro! 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 control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. ..¢ 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 3
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 I gic
(normal = 0, trip = 1), In thiy case, an input channel will be in a trip state wnen
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for testing or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power will cause system or component actuation, as is the case
with the RPS, Details of the other actuation systems for Browns Ferry 3 have
not been deiermined.

. Manually-Initiated Protective Actions

When reasonable tme 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 tr.pping 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 remote control
location (i.e., the remote shutdown panel or a motor control center). To make
these judgments, data on key plant parameters must be available to the
operators,

3.4.5  Support Systems and lnterfaces

A (l:on:gls Power

The RPS is powered via motor-generator sets from the 50 VDC Class 1E
electric power system.

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

3. Operator instrumentation
L?“t:g:d power supplies for operator instrumentation systems were not

en .

3.4.6  Section 34 References
1. Browns Ferry FSAR, Section 7.10.
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Table 3.4-1. Matrix of Browns Ferry Control Power Sources

SYSTEM

260VOC MOV BOARD

oCc-movie

]

MBIV

e

HBGIH

ADS1

FHR(LPCH A

MR (LPCH 1B

MR (LPCH 1€

AHRLPCH D

CS§ 1A

Cs 10

€8¢

cs 10

LOCAL CONTROL STATION 1

uNIT 2

MSIV2

L

g|8/8|&

:

2

[}

OC-MOVIC

RCKG2

HPCR

ADS?

HHR (LPCH) 24

AHR (L PCH 28

[ HHR (LPC) 2C

AHR (LPCH 20

CS 2A

Cs 28

Cs ¢

CS 20

LOCAL CONTHOL STATION 2

MSIV

RCICH

HPCR

ADS)

RHA (LPC) 3A

RHR (LPC)) 28

RHR (LPCH XC

RHA (LPCH 30

CS 3A

€8 08

csac

CS 30

LOCAL CONTROL STATION 3

NOTES:

(1) Loops A and C of the AMR and OS sysiems constiute subsysiems A of
he respective system

(2) Loops B and D of the AMA ang C§ systems constitute subsysiem B of

e respective sysiem.

e T R L e,
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Browns Ferry 3
3.5 ELECTRIC POWER SYSTEM

3.5.1 - !
The electne power system supplies power to various equipment and systems
needed for normal opcration anc'/or response to accidents. The onsit: Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and mairtain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.8.2

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 tnatrix. ; W

The Browns Ferry 4kV electric power distribution system is shown in Figure
3.5-1. The Class 1E AC power distnbution system serving Units 1 and 2 is shown in
Figure 3.5-2, and the system for Urit 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 and 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 transformers. 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 deen- gized, the diesel generato.s are automatically
aligned to reenergize the Class 1E electric power system. Large AC loads at Units 1 and 2
are distributed amon%diescls A, B, Cand f)o The large AC loads at Unit 3 are distributed
among di=sels 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 shutdown board if the normal source is lost.

The 250 VDC plant DC power system providcs 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 system is shown in Figure 3.5-4. The
system is designed to supply all required loads for 30 minutes without recharging. The
battery board at each unit normally is supplied from the 480 VAC system via a batte
charger. The connected battery is maintained fully charged and is available to support D
loads if power from the battery charger is lost. Although each 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. batter ' charger 1
supplying battery board 1). Bauery 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 Fiiure .8 4 wel 4 DC MOV boards have a normal and alternate
source of power. At zach av’* the three DC MOV boards are normally aligned to different
battery boards. This means that two of the three DC MOY boards at & particular unit
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normally are being powered from battery boards that are physicaliy located at the other two
units.

A 250 VDC control power supply system provides control power for shutdown
boards A, B, C, D and 3EB. There 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 und 24 VDC electric power systems to support
various communications, instrumentation and annunciator loads.

3.5.4  System Success Criteria

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

Each Class 1E DU load group is supplied initi!ly 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 restord before the bartteries are exhausted

3.5.5  Component Information

A. Standby diesel generators (A, B, C, D, 3A, 3B, 3C and 3D)
1. Powerrating: S50 kW continuous
2. Rated voltage: 4160 VAC
3. Manufacturer: General Motors

B. Station batteries (1, 2 and 3)
1. Type: Lead-calcium
2. Cells: 120

3. Rated capacity: 20 minutes (plant DC power system batteries)
3 hours (control power supply system batteries)

3.5.6  Support Svstems and Inierfaces

A. Control Sigrals
1. Automatic

The asluu'\dby diesel generators are automatically started on the following
signals:

- Degraded voliage

- f\ccli;!cm 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 ope:ated from the main control room.

B. Diesel Generator Auxiliary Sysiems
The following auxiliaries are provided for the emergency diesel generator:
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Browns Ferry 3

. Cooling

The emergency equipment cooling water system (see Section 3,7) provides
for diesel cooling.

. Fueling

A leng-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 systern.

. Starting

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

. Control power

A dedicated 125 VDC battery is provided for eacli diesel generator. A
battery and its associated DC power distribution panel are located in each
diesel generator roors:.
Diesel coom ventilation
Diesel room fans are Class 1E loads that are powered from the 480 VAC
diesel auxiliary boards.

. Shutdown board room and battery room ventilation.

1,

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 | and 2 are ventilated by Class 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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Table 3.5-1. Browns Ferry 3 Electric Power System Data Summary
for Selected Compcnenis

v

rcm».wonem ID | coOMP LOCATION POWER SOURCE |VOLTAGE| POWES SOURCE | EMERG.
_TYPE o LOCATION LOAD GRP
SDRME

AC-DGAUX-3EA MCC DGHL3

SB3A

AC-SB3B SDEME

AC-SB3B ( SDRME

SDRME

AC-DGAUX-3EA MCC DGHL3

AC-DGAUX-3EB MCC DGHL3

AC-DGAUX-3EB MCC DGHL3 AC-SB3A

MCC DGHL1 EP-TDA

DGHL1

AC-DGAUX

AC DGAUX MCC | DGHL1 EP-TDE DGHL1
AC-DGAUX MCC | DGHL? EP-TDB
EP-TDE DGHL1

DGHL1

AC-DCGAUX-B MCC s DGHL1

AC-MOVIA MCC SDAMA AC-SB1A
AC-SB1B ] SDAMA

SDRMA
SDRMA

SDRMA

AC MOV1A MCC SDRMA
>-MOVIB —IMCC SDRMA AC SB1A

> MOV1B MCC SDRMA AC- SB1B
565RB1 AC-SB1A SDRMA

S-MOVIC MCC 565RB1 AC-5B18B : SDRMA

C-MOV1C MCC

SB1A 30 SDRMA
SBiB 480 SORMA
CDRMA
SDRMA
SDRMC
SDRMC

S MOVID MCC 593RB1 AC

MOV1D 'MCC | 592RB1 AC
C-MOV it MCC UNKNOWN AC-SB1A
C-MOV1E MCC UNKNOWN AC-SB1B

MOV2A MCC SDRMC AC-SB2A
>-MOV2A MCC SDRMC AC-SB2B
MCC SDRMD AC-SB2B 81 SDAMC
SDARMD AC-SB2A SDRMC

C-MOvV2B
-MOV28 MCC
S-MOV2C MCC

565RB2 AC-S8B2B SDRMC

C-MOV2C MCC 565RB2 AC-SB2A SDRMC

>-MOV2D MCC 593RB2 AC-SB2A 480 SORMC

VI

AC-5828B 4t SDRMC
SDRMC

SODRMC

>-MOV2D MCC 593RB2
>-MOV2tE MCC UNKNOWN AC-5B2B

AC-MOV2t MCC UNKNOWN AC-SB2A
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Table 3.5-1. Browns Ferry 3 Electric Power System Data Summary
for Selected Components (Continued)

COM YONENT D COoOMP. LOCATION POWER SOURCE |[VOLTAGE|] POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP |
AC MOV3A MCC | SDRME AC-SB3A 480 SDRME I
AC-MOV3A MCC SDRME AC SB3B 480 SDRME T
AC-MOV3B MCC SORMF AC SB3B 480 SDRME T
AC-MOV3R MCC SORMF AC-SB3A 480 SDRME I
AC-MOV3C MCC 565RB3 AC-SB3B 480 SDRME "
AC-MOV3C MCC | 565RB3 AC-SB3A 480 SDRME i
"AC-MOV3D MCC 593RB3 AC-SB3A 480 SDRME !
AC-MOV3D MCC 593RB3 AC-SB3B 480 SDRME 0
AC-MOV3E MCC UNKNOWN AC-SB3B 480 SDRME I
AC-MOV3E MCC 1'NKNOWN AC-SB3A 480 SDRMF I
AC-SB1A BUS SDAMA EP-1S1A 480 621RB1 !
AC-SB1A BUS SORMA EP-TSIE 480 621RB1 1
AC SB1B BUS SDRMA EP-1518 480 621RB1 i
AC-SB1B BUS SDRMA EPIS'E 480 621RB1 I
AC-SB2A RUS SDRMC EP-TS2A 480 621RB2 I
AC-SBZA BUS SDRMC EP-1S2E 430 621R32 T
AC-SB2B BUS SDRMC EP-152B 480 621RB2 "
AC-SB28B BUS SDRMC EP-1S2E 480 621RB2 n
AC-SB3A BUS SDRME EP-TS3A 480 621283 ]
AC-SB3A BUS SCRME EP-1S3E 480 621RE3 ]
AC-SB3B BUS SDRME EP-153B 480 621RB3 T
AC-SBaB BUS SDRME EP-1S3E 280 621RB3 i
DC BATBD1 BUS BATBD1 EPBT1 250 BATRM1 K
DC-BATBD1 BUS BATBD1 EP-BC1 250 DCEQRM1 1
DC-BATBD1 BUS BATBD1 EP-BC2B 250 DCEQRM2 2
DC BATBD2 BUS BA (BD2 EPBI2 250 BATRM2 2
DC BATBDZ 3US BATBD2 EP-BC2A 250 DCEQRM2 2
DC BATBD2 BUS BATBD2 EP-BC2B 250 DCEQRM2 i2




Table 3.5-1. Browns Ferry 3 Electric Power System Data Summary
for Selected Components (Continued)

' COMPONENT D

COMP.
TYPE

LOCATION

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG.
LOAD GRP

DC-BATBD3

BUS

BATBD3

EP-BI3

250

BATRM3

3

DC-BATBD3

BUS

BATBOD3

BL3

250

DCEQRM3

X

DC-BATBD3

BUS

BATBD3

BC2B

250

DCEQRM2

DC-MOV1A

MCC

SDRMA

BATBD1

BATBD1

DC-MOV1A

MCC

SDRMA

>-BATBD2

BATBD2

DC-MOV1B

MCC

SDRMB

C-BATBD1

BATBD1

DC-MOV1B

MCC

SDRMB

BATBO3

BATBO3

-

DC-MOV1IC

MCC

565RB1

BATBD2

BAIBD2

DC-MOV1G

MCC

565RE1

C-BATBD1

BATBD1

S-MOVZA

MCC

SDRMC

C-BATBD2

BATBD2

SR AAn P
C-MOV24A

MCC

SDRMC

>-BATBD3

BATBOD3

>-MOvV28

MCC

SDRMD

>-BATBD3

BATBD3

-MOV28B

MCC

SDRMD

C-BATBD1

BATBD1

DC-MOVZ2C

MCC

565182

-BATBD1

BATBD1

C-0OV2C

MCC

565RB2

>-BATBD2

BATBD2

-MOV3A

MCC

SDRMt

BATBD3

BATBOD3

-MOV3A

MCC

SDRMt

>-BATBD2

BATBD2

-MOV3B

MCC

SDRMr

BATBD1

BATBD1

)C-MOV3B

MCC

SDRMf

C-BATBD3

BATBD3

DC-MOV3C

MCC

565RB3

)C-BATBD2

BATBDZ2

DC-MOV3C

MCC

565RB3

>-BATBD3

BATBD3

EP-BC1

B8C

DCEQRM1

-SB1A

SUDRMA

EP-BC2A

DCEQHM?2

- SB2A

SDRMC

EP-BC?B

DCEQRM2

>-5B2B

SODRMC

eEP-BC3

DCEQRM3

!"\(, ‘)“fA

SORME

EP-BT1

BATRM1

EP-BI2

BATRMZ

EPBI3

BATRM3
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Table 3.5-1. Browns Ferry 3 Electric Power System Data Summary
for Selected Components (Continued)
COMPONENT 1D COoOMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP

EP-CB3EA c8 SDRM3EA

EP-CB3EB cB SDRM3EB

EP-Z33EC cB SDRM3EC

EP-CBA cB SDRMA

EP-CBB cB SDRMB

EP-CBC cB SDRMC

EP-CBD CB SDRMD

EP-DG3A 0G DGRM3A 4760 i
EP-DG3B DG DGRM3B 4160 I
EP-DG3C DG DGRMAC 4160 T
EP-DGAD DG DGAM3D 4160 i
EP DGA DG DGRMA 4160 i
EP-DGB DG DGRMB 4160 1
EP-DGC DG DGRMC 4160 i
EP-DGD 0G DGRMD 4160 T
EP-SB3EA BUS | SDAM3EA EP DG3A 4160 DGRM3A i
EP SB3EB BUS | SDAL3EB EP-DG3B 4160 DGRM3B i
EP-SB3EC BUS | SDRM3EC EP-DG3C 4160 DGRAM3C B
EP-SB3ED BUS | SDAM3ED EP-DG3D 4160 DGRM3D I
EP-SB3ED cB SDRM3ED

EP-SBA BUS | SDRAMA EP-DGA 4160 DGRMA [
EP-SBB BUS | SDHMB EP-DGB 4160 DGRMB i
EP-SBC BUS | SDRMC EP-DGC 4160 DGRMC i
EP-SBD BUS | SDAMD EP-DGD 4160 DGRMD il
EP-1DA TRAN | DGHL1 EP SBA 4160 SDRMA I
EP-108 TRAN | DGHi1 EP-SBED 4160 SDRMD il
EP-TDE TRAN | DGHL1 £P-SBB 410 SDRMB |
EP-TS1A TRAN | 621RB1 FP-SBA 41,0 SDAMA |
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Table 3.5-1. Browns Ferry 3 Eleciric Power System Data Summary
for Selected Components (Continued)
COMPONENT iID COMP. LOCATION POWEP SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCAT!'ON LOAD GRP
EP-TS1B TRAN 621RB1 EP-SBC 4160 SDRMC il
EP-ISTE TRAN | 621AB1 EP SEB 2160 SDRAMB [
EP-TS2A TRAN | 621RB2 £P-SBB 4160 SDRMB |
EP-1528 THAN | 621AB2 EP-SBD 4160 SDRMD i
EP-TS2E TRAN | 621RB2 EP-SBC 4160 SDRMC I
EP-TS3A TRAN 621RB3 EP-SB3EA 4160 SDRM3EA 1
EP-1538 TRAN |621R83 EP SB3EC 4160 SDRAM3EC [
EP-1S3E TRAN | 621RB3 EP SB3EB 4160 SDRM3EB I
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Table 3.5-2. Partia! Listing of Electrical Sources and Loads
at Browns Ferry 3 (Continued)

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

SOURCE LOADGRP | LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
[ATMOVIE  [480 M SORMF ECCS | G5 7553 MOV | 693RE3
AC-MOVaB | 480 m SDRMF ECCS 74100 | MOV | 565RB3

MOV 480 m SORMF ECCS  |RHR- 7424 |MOV |SERBS
AC-MOVaB | 480 m SORAMF ECCS | AHA74.25 | MOV |SERES
(AC-MOVaB | 480 M SORMF ECCS | AHA 743 MOV | SERBS
AC-MOV3B | 480 m ECCS | RHRA.74-36 MOV | SERBS.
ACMOVAB | 480 m SORMF ECCS | RHA 7486 MOV | PERACCA
AC-MOV3 480 M SORMF 'CCS | RHR-74.71 MOV | TORUSS
AC-MOVAB | 480 m SORMF T HA74.7 MOV | TOAUSA
[ATWGVIE [480 T SOAMF ECCS |RHA 7473 MOV | TORUSS
(AC-MOVIB | 480 0 SORMF ECCS | AMA-74.74 MOV |PERACCS |
ACNOVaE | 480 0 SORMF ECCS | AHA-74.75 MOV | PERACCS |
(AC-MOVIE 480 1 SORMF AHA 74.96 MOV | SWHES
AC-MOVIB 480 n SORMF T (RHA 7486 MOV [ SWRES
AC-MOV3B | 480 1 SOAMF ECCS  |RAA 740 MOV | SWRES
AC- MOV 480 M SORMF ECLS |AHR 7497 | MOV | SWRE3
AT MOVaB | 480 T SORMF EECW We7.26 |MOV |sesnBas |
AC-MOVS 480 m SORMF RCIC | ACIG-71-2 V| RCa
TAC-MOVAB | 480 m SORMF ACS  |ACIC-71-2 MOV | RGa
AC-MOVaB | 480 m SORMF RHASW | 25-46 MOV | 565
AC-NMOVS 480 m SORWF AHRSW | 2368 MOV | 565RB3
AC-MOV3C  |480 M 565ABS ECCS  |RHA7487  |MOV |PERACC:
[ACMovaE — [a80 m S65RB3 (EECW |EECW®&7.25 |MOV | 553AB3
REWOVaD 1480 ] TOIRET ARRT483 MOV [PERACES
AC-SB1A 480 | SORMA EP |ACMOVIA | MCC | SDRMA
AC-SBIA 480 1 SORMA EP | AG-MOVI (WCC | SORMA ]
(AC-SBIA 480 | SORMA EP ACMOV1C MCC | 565RB1
AC-SOIA ann [ SORANA EP AC-MOVID  |MCC | 50aRB1
AC SBIA 480 | SDRAMA EP ACMOVIE | MCC | UNKNOWN
AC-SBIA 480 I SOAMA EP EPBCI BC | DCEQAM!
AC-SBIB 480 1 SORMA EP AC-MOVTA MCC | SORMA
AC-3818 480 [ SORMA EP AC-MOV18 MCC ™ | SDAMA
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Table 3.5-2. Partial Listin

of Electrical Sources and Loads

at Browns Ferry 3 (Continued)

[~ POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD LOAD COMP| COMPONENT

SOURCE LOAD GRP LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION
AC 5618 | 480 T SOAMA EP AC-MOVIC | MCC | G65HE1
[ATSEE 480 I SORMA EP ACMOVID  |MCC | 593RBY
AC SB1D 480 T SORMA EP ACMOVIE | MCC | UNKNOWN
AC SBZA 480 | SORMC ACMOVZA  |MCC | SORMC
(AC-SB2A 480 1 SCRMC EF AC-MOVZB  |MCC | SORWD
(AC S02A 480 | SORMC 13 ACMOVIC  |MCC | S65RB:
RCSEIA 460 ] SORMGC EP  |AC-MOV2D | MGC | GednB2
"AC-SB2A 480 n SORMC EF AC-MOV2E  [MGC | UNKNOWN
[ACSEZA 480 1 SORAMC 33 "BC2A BC |DCEQAMZ |
[ACSEIE 480 I SOAMC EP AC-MOVZA | MCC | SORMC
[AC- BB 180 m SORMC EP | AC-MOVZ MCC | SDRMD
(AC-SB2B 480 m SORMC P AC-MOVIC  |MCC | B65RBZ
AC-S6e8 480 I SOAMC 1 AC-MOV2D | MCC | 503RB2
(AC-SB28 430 M SORMC AC-MOVZE MCC | UNKNOWN
[AC 5828 480 M SORMC EP-BC2B C | OCEQRAMZ |
[AC SBIA 480 [ SORME EF AC-DGAUXJE |MCC | DGHLA
(AC-SBIA 480 1 SDRME :Cm MCC | DGHLS
"AC-GBAA 480 i SOAME EP %EWV&A Vo)
(AC-SBIA 480 a SDAME | EP AC-MOVIB | MCC | SDRNE
LE?E:A 480 | SORME (AC-MOVAC | MCC | 56sRB3 |
AT SBIA 480 T SDAME 3 ACMOVAD MGG |593RBa 1
AC SBIA 480 i SOAME EP AC-MOVIE | MCC | UNKNOWN
[AC5BIA 480 | BC3 BC | DCEQAME |
(AC SBa3B 480 m 5 EP AC-DGAUX-GE |MCC | DGHLS
AC 5838 480 I SORME 25—"%86630:(-35 MCC | DGHL3
"ACSBI8 480 m SORME EF Ec.mvu MCC | SOAME
RSB (480 m SoRM TP [ACNOVIE W SORWE
[AC-5B3B [ 480 I SORME EP AC-MOV3C  |MCC | 565RB3
(AC-5838  [480 SORME AC-MOV3D | MGG | 503RB3
[AT 5838 480 SORME AC-MOVIE | MGG | UNKNOWN
[DC-BATBOT | 250 M BATBD! EP DC-MOVIA | MGC | SORMA
OCBATBD! | 250 i BATBO! EP DC-MOVIB MCC | SDRMD

7250
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Browns Ferry 3 (Continued)

POWER | VOLTAGE G |POWER SOURGE| LOAD [ TOAD WP | COMPONENT |
SOURCE LOADGRP | LOCATION  |SYSTEM!COMPONENT ID| TYPE | LOCATION
BCBATBOT | 250 = “TBATED 13 i [TACC | 565RB1
[DCBATBOT | 250 (¥ BATBO1 EP  |DC-MOVaB  [MGC | SORMD
[OCBATBO1 | 250 T BATEO1 DC-MOVeC | MGC | SesRBZ |
[DCBATBOT 250 8] i EF DC-MOVAB | MGC | SDRMF |
(BT BATED: 250 %) BATBDZ  |EP  |OC-MOVIA |MCC | SOAMA |
[DC-BATBDZ | 250 ) BATBO? EP |OCMOVIC | MGG | Se5AB1
[OC-BATBDZ | 250 %) 2 EP DC-MOVZA | WCC | SDRMC
[OCBATBO2 | 250 X BATBO2 EF DC-MOVeC  |MCC | S66RBZ |
"BCBATEDZ | 250 ; BATHDZ 4 VA [WEC | SORME
[DC-BATBOZ | 250 ) BATBDZ EP DCMOVAC  |MCC | 566RBS |
[OC-BATBOS | 250 3 BATHDA EF DCMOVIB | MCC | SORMB |
DCBATEDS | 250 S BATEDS EP VIA |WCC | SOAMC
[DC-BATBO3 | 250 ) BATBOS C-NMOVe WCC | SOAMD
[T GATBOS | 250 K] BATBOS EP  |DC-MOVIA  [MGC | SORME |
[DCBATBDS | 250 (%) BATBOS EP | DC.MOVaB | MGG | SORMF
[OC-BATBOS | 250 = BATBOS DC-MOVAC  [MCC | 5esABa
[OCMOVIA [ 250 1N SOAME ECCS | 1-22 SAV | RACa
[OCMOVAA | 250 T SOAME 7-30 V| RGa
[DCMOVAA  [250 T SORME ECCS | HPCI-73-16 | MOV |HPCE
[DCMOVaA | 250 5] SORME ECCS |HPCI-73-.26  |MOV |RBCR
[DC-MOVAA [ 250 1% SORME ECCS | HPCI 7327 [MOV [HPGI3
[DC-MOV3A | 250 T HPCI75- MOV | TORUSS
[DC-MOV3A | 250 T SORME ECCS  |HPCI-7334 | MOV [HPCR
[DCMOVAA | 250 T SOAME ECCS | HPCI73-40 | MOV [RPCI
[DC-MOV3A | 250 T SDAME ECCS |HPCI7344  |MOV |HPCR
[DC-MOV3A | 250 1% SORME ECCS | HPCILAUXOL |MOP |HPCI
(OG- MOVIA | 255 1% S 122 SAV [RAC3
[DC-MOVaA | 250 T SORME ACS [ 1-30 SAV [Rca
DC-MOVIA | 250 T SOAME ACS T4 AV |AC3
[DC-MOVIA | 250 T SORME RCS | 141 SAV | Aica
DC-MOVIA  |250 T SORME ACS | HPCI733 MOV | TORUS3
DC-MOVAE [ 250 8] SOAMF ECCS [ 1-19 SRV | RAC3
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Table 3.5-2. Partial Listin

of Electrical Sources and Loads

at Browns Ferry 3 (Continued)

[ POWER VOLTAGE | EMERG |POWER SOURGE| LOAD LOAD COMP | COMPONENT
SOURCE LOADGRP | LOCATION |SYSTEM|COMPONEN™ID| TYPE | LOCATION
EFEa 250 I3 EP DCBATBOA |BUS |BATBOZ |
(EP-DGIA 4160 | DGRMGA EF EPSBIEA | BUS | SOAMIEA |
EP-DGIB . |4160 | EP  |EP-GBIEB  |BUS | SOAMIEB |
[EP-DGIC 4160 m DGRAMGG 143 EPSBIEC  |BUS |SDRWGEC |
EP-DGID 4160 m EP.SBIED | BUS | SOAMGED |

EP-DGA 4160 | DGAMA EP  |EP.GBA  |BUS |SORMA
(EPDGB 4160 u DGRMB EP EP- 588 BUS | SORMB |
EPDGC 4160 m BGRAMC EP  |EPSBC  |BUS |sommc
LEPW 4180 [ DGRMD EP  |EP-SBD |BUS |SOAMD 1
[EFSBIEA — [4160 i SORMIEA ECCS  |CSPNA MDP | NWRES
(EPSBIEA  |4180 | ) ECCS | RHAPMA  |MDF | SWRBI
[EPSBIEA 4160 | SOAMAEA EECW |EECW-PMAS |MDP | PUMPRMA |
(EP SBAEA 4160 | SORMJIEA 3 EP-TG3A TRAN |€21RB3
[EP SBIED  |4160 [ SOAMIER ECCS | CS-PMC VOP | NWRES
[EPSB3EB | 4160 n SOAMJIEB  |ECCS |RHABMGC — [MOP [SwrRBs
[EP SBIEE | 4160 | [EECW | EECW.PMC3 [MDP | PUMPRME ]
[EPGBIEB 4160 [ B EP  |EP-TS3E | TRAN |521RE3
[EP-SBIEC 4160 m SOAMJEC | ECCS |CS.PMB. MOP | NER&3
[EFGBIEC  |4160 m EECS | AHAPME | MOP |SERB3
[EP-SBIEC 4160 T [EECW |EECW-PMB1 | MDP | PUMPAME
[EP.SBIEC 4160 I YK EP  |EP.TS38 | TRAN 1821
[EP-SBIED  [4160 m [ECCS  [CSPMD  |MOP | NERB3
(EPGBIED 4160 m [ECCS | FAHAPMD | MOP | SERBS
[EP-SBIED 4160 I SDRMIED | EECW |EECW-PMDT ~ TNDP T PUNPRNG
(P SBA 4160 | VA W |[EECW-PMA1 | MDP | PUMPAMA
EP SBA 4160 u CRWA EF TOA TRAN | DGRLT
EP-SBA 4160 : SORMA 2 EP-TSIA TRAN [621R81
(EF SBA 4160 | VA RHASW | SW-A2 MOP | PUMPRMA |
EEEE 4160 | SORME W |[EECW.PMC1 | MOP | PUMPANC
EP.5B8 4160 | AM P EP-TOE N [OGHLT |
(EP588  [4180 | SOAMB EP EPISIE TRAN |621RB1 |
EP-S0B 4160 | SORAMB EP PIS2A TRAN |621RB82
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Table 3.5-2. Partial Listin

ol Electrical Sources and Loads

at Browns Ferry 3 (Continued)

POWER | VOLTAGE | [POWER SCURGE| LOAD COAD | COMP| COMPONENT
SOURCE LOADGRP |  (OCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION
L323  rY p © SEHTE L U Sy £ V1 oy
HELS 4160 m SORNG W |EECWPMBS [MOP | BUMPRME |
EPSBC 4780 m TORNC EF |EP-T81B | TRAN [6Z1RBI &
EPSBC 480 m SORNT TF EPYGeE | TRAN [C2TRBE |
Lig | 1] o SO RS TEWE o~ PP
(EP-SBD 4160 T SOAMD TECW |EECW-PMDD | MOP | PONMPRMD ]

EEEE 4160 I T EPT08 TRAN [OGHLT
HEEE 4160 m SORMD 43 EP 1628 YRAN [G2iRBE |
(EFSED 4780 m SOAMD THRSW | SW.D2 WP [PUMPRNMD ]
(EP-TOA | 480 i DGHLY 43 AC-DGAUX-A [ WRC [oartt 1
(EP-TDE 480 I DGHLY 43 AC-DGAUX-E | MGC | DGHLY

P T0E 380 ] BGHLT ACDGAUXA [ MGC | DGHLT
[EF-T0E a8 I DGHLT EP AG-DGAUXB [MOC JoGRLT
(EPTSTA 480 u [FILEEN TP [ACBBIA  |BUS [SORNMA
EF.T5T8 380 m TITRET B ACSEE LU —
[EPTSIE 480 | B2IRAD1 113 ACSBIA VUS| SOFIMA
[EP-TSIE 480 | B2 IRB T 43 ACEBIB BUS | SOAMA ]
EP T82A 480 n LR AC-SHaA BUS | SORAMG ]
[EP-1528 480 m Z1AB2 Ha AC5B2D BUS | SORMG ]
[EP-TS2E 180 m 621 AB2 EP ACEBIA Ll —
[EP-TS2E 480 m 21 FB2 B ACS8eD US| SOAMC
ERED a8 ] B2 1HBY i ACSBIA BUS | SOFME |
[EP.1538 | 480 m FIGER AC-SBI8 BUS | SOAME
EP-T53E 480 | 621RBS “TACSBIA BUS [SORME
(EP-TS3E 480 i CREEER AC-5B3B | BUS | SOAME |
[UNKNOWN [ 480 4B0-WO-STG.BL | ECCS  [2.162 MOV [ C8T
RGN 758 AT (on T e PR W
QL PRy o L b wov—er—1
[UNKNOWN | 480 Swwd—sfé'-'ﬁ" (RCIC [ 2-162 MOV [ C8T

UNKNOWN | 480 Eso.WOM'mc 2-166 MOV [C8T
UNKNOWN | 480 gao.wcrsr_s-b;“'ﬁmc 2170 MOV [G8T il
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Browns Ferry 3

3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3 . 6 . l

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

3.6.2 %um.ﬂeﬂnmm
e CRDHS consists of 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 scram discharge
volumne (dump tank).

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

3.6.3

During normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system pressure stablilization. Excess water not used for cooling
1s discharged to the RCS. Control rods are driven in or out by the coordinated operation of
the direction control valves. insertion speed is controlled by flow through the insert speed
control valve, Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to 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,

Although not intended as a makeup system, the CRDHS can provide a source
of coolin'g water to the RCS during 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
Ellams. RCS makeup at high pressure is performed by the RCIC (see Section 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 (Rsf, 4),

3.6.4
For the scram function to be accomplished, the following actions must occur in
the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
pilot valves) in the CRDHS.

- The pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic 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 cach HCU must be deenergized, or
- Either backup scram pilot valve must be energized.
A high-pressure water source must be available from the seram accumulator in
each HCU.,
A hydraulic vent path to the scram discharge volume must be available and
sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known).
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3.6.5

3.6.6

38,7

Browns Ferry 3

Component Information

. Cor.rol 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

. Control Signals
1.

Automatic
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 insert
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.

Scction 3.6 _References
. NEDO-24708A, "Additional Information Required for NRC Staff Generic

il{gggn on Boiling Water Reactors," General Electric Company, December

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

Browns Ferry Unit 1 Nuclear Plant", EG & G Idaho, July 1982,

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

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

. Harrington, R:M., and Ott, L.J,, "The Effect of Small-Capacity, High-Pre- ure

Injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR-3179, Oak Ridge National Laboratory, September 1983,
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EMERGENCY EQUIPMENT COOLING WATER (EECW)
SYSTEM

3:7.1 System Function

The EECW system prn\ ides cooiing water from the ultimate f eat sink (Wheeler
Reservoir) to various component heat loads in the plant, including the diesel generator heat
exchangers, RHR and C %\ pump room coolers, RHR pump seal coolers, and vanous
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

System Definition

The EECW system consists of four motor-driven service water pumps that take

wrough strainers in the intake structure and supply two headers (North header
um, South header) that serve all three Browns Ferry units. C ooling water is returned to the
ulumate heat sink via a yar:' drainage system

A simplifie* drawing of the EECW system is shown in Figures 3.7-1
detailed system drawings are shown in Figures 3.7-2 and 3.7-3. A sur

seiected EECW systern components is presented in Table 3.7

More
nmary of the data on

3.7.3 System Operatio

The EECW system normally is in
.LA‘.-.’.“.:'\,‘. L0 Supply the EECW headers when re
heade Hm‘ maximum EECW flow rate required by ee unit plant 1s 9800 gpm,
inclu i.!‘.}.’ R gpm for the RBCCW systen trol room air
w:u;i.{mr:.:‘.y_ 'n“-"r\ and the } \&ruum oxygen analyzer, T the four EECW pumps
are necessary to supply this maximum flow rate (Ref. 1)

lf required, other service water pumps can be realigned from the RHR service
water system to the EECW system. This is accomplished by opening manual cross-
connect A"v“ between for the A and B sets of pumps or motor-operated valves and

between the C and D sets of pumps. (see Figure 3.7-1)

nd N
nge i

igneda (o each

3.7.4 =58lem Success Criteria
On a per-unit basis, one service water pi Jmp can provided an adequate source of
water {or the diesel generators

A total of ihr\c pumps 1s required to provided the
maximum flow rate required by all three units

3.7.5  Compong ermation
A. Service Water Pumps (A3, B3, C3 and D3)

Rated flow: 4500 gpm @ 275 ft. head (119 psid)

(98] -

Type: vertical turbine

1

i
~
-

support Systems and Interfaces

A. Control Signals
1. Automat
D:: EEC \\ tmmo\ automatically start on
Low raw cooling water (RCW
Diesel gene .uur \\;m
Pumps B3 and D3 start for Uni
i""r"‘ A3 and C3 start for |
e

Lore spray pump st

"
p start

} SySieimn pressure




Browns Ferry 3

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

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

B. Motive Power
The EECW pumps and valves are Class 1E AC loads that can be powered from
the diesel gensrators as described in Section 3.5. Note that two EECW pumps
:{e Slllpplicd from the Unit 1/2 diesels and two are supplied from the Unit 3
iesels.

3.7.7  Section 3.7 References
1. Browns Ferry, FSAR, Section 10.10.
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DIESEL GENERATOR

AB,C AND DCOOLERS [*
&
@
FROM SW TO RHA SERVICE §
PUMPS A1 & /2 WATER HEADER A ;
w
|
67-13 6714
682
FROM SW O RHR SERVICE COAF SPRAY &
PUMPS B1 & B2 WATER HEADER B RHR PUNPS 1A 8 10 et
AND ROOM COOLERS
r
UKIT Y RBCCW AL B N
OX o%{.m.
CORE SPRAY &
AAPUMPS 18410 |
AND ROOM COCLERS
CORE SPRAY &
RHA PUMPS SA 8 20 fromsennmts
AND ROOM COOLERS
OX wras 051(..-@
* -
g | UNI2RACOWASE s
e 2]
T
gg mnm»:x;"o
S A
AND ROOM COOLERS .
FROM SW TO RHA SERVICE
PUMPS C1 & G2 ~ T WATERMEAUERC mmm:sc p———t
1 AND ROOM COOLERS
6749
()—Xn-:s OX”-?O
_DVL
e UNITORBCCW AR D fge
L)
FROM SW TO RHR SERVICE CORE SPRAY &
PUMPS D1 & D2 WATER HEADER D ARAPUMPS 8830  fgn
__'—'L AND POOM COOLERS
87.48
DIESEL GENEATOR
( ;} . COOLERS
582 it oaeiin
SW-03

DiSCHARGE TO YARD
DRAINAGE BYSTEM
(SAVE FOR ALL
DISCHARGE PATHS
SHOWN BELOW)

Figure 3.7-1. Simplitied Diagram ot Emergency Equipraent Cooling Water
(EECW) System, for Browns Ferry 1, 2 and 3
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Figure 3.7-2. Browns Ferry 1, 2, and 3 Emergancy Equipment Cooling Water (EECW) §
(Sheet 4 °y' ')q g ' e -

65 7/89



CONTIUED SWRET 4 0F ¢

i
‘
__l B
L
li l‘ rﬂ-—% 2l % . s
,.”_M o »—?”Q—-o v
' {————
. - - g..““:";\ meF—-M 'o'w‘
o g (O
-~ S~ s - gh SRR

Bttt B ]

DRk, DB OMARGE
TR wi_—Mu. 10 YARD

e e ™ " ™
NOTE WATER Pes 03 SERVE THE EECw M PUNMPS C1 €2 D1 AND 02 ARE
L M B TR AR L S A MR
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Showing Component L.ocations (Sheet 1 of 5)
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Table 3.7-1. Browns Ferry 3 Emergency Equipment Cocling Water System Data

Summary for Selected Components
COMPONENT 1D co-v.' LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TIYPE LOCATION LCAD GRP

681 XV PUMPRMA

682 XV PUMPRMB

EECW 6713 MOV | DGHL1 AC-DGAUX-A 480 DGHL1 i
FECW 67-14 MOV | DGHL1 AC-DGAUX 8 480 DGHL1 i
EECW 6717 MOV | 593RB1 ACMOVIC 480 565R81 n
EECW67-18 MOY | 565RB1 ACHOV1B 480 SDAMB 1
EECW 67-21 MOV | 593RB2 AC-MOV2C 480 565882 i
EECW-67-22 MOV | 565RB2 AC-MOV28 480 SDRMD i
EECW-67-25 MOV | 593RB3 AC-MOV3C 480 565R83 0"
EECW 6726 MCV | 565RB3 AC MOV3B 280 SDRMF n
EECW-67-48 MOV | PUMPRMD AC-DGAUX B 48C DGHL1 T
EECW 6749 MOV | PUMPRMC AC-DGAUX-A 480 DGHL1 I
EECW-PMAT MDP | PUMPRMA EP-SBA 2160 SDRMA i
EECW-PMA3 MC? | PUMPRMA EP-SB3EA 2160 SDRM3EA i
EECW PMB1 MDP | PUMPRMB EP SB3EC 4160 SDAM3ES i
EECW-PMB3 MOP | PUMPAMB EP-SBC 4160 SDAMC i
EECW-PMC1 MDP | PUMPRMC £P 588 4160 SORMA i
EECW-PMC3 MDP | PUMFRMC EP SB3EB 4160 SDRM3ER i
EECW PMD1 MDP | PUMPRMD EP UB3ED 2160 SDRM3ED T
EECW-PMD3 MDP | PUMPRMD £P-SBD 2160 SDRMD T




Browns Ferry 3
8 RHR SERVICE WATER (RHRSW) SYSTEM

3.8.1 %mﬂm
¢ RHRSW system provides cooling water from the ultimate heat sink

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

3.8.2 Wm
‘he SW sf\"stem consists of eight motor-driven service pumps (four pairs)

that take a suction through strainers in the intake structure and supply four headers that
serve the RHR heat exchangers at all three Browns Ferry units,
Simplified diagrams of the RHRSW system are shown in Figures 3.8-1 and
%8-2. A summary of the data on selected RHRSW system components is presented in
able 3.8-1.

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

the four RHRSW headers. Within one hour following a design basis accident, 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 pum&s that are aligned to the RHRSW system and the four
service water pumps aligned to the EECW system (see Figure 3.8-1).

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

3.8.4 %ﬂm.ﬁm.ﬁ'm
e cooling water requirements of each RHR heat exchanger can be supplied b

one service water pump. There normally are two service water pumps aligned to cucg
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 Svatems 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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Figure 4-2. General Arrangement of Major Buildings at the Browns Ferry Site
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10.
11,

12.

13.

14,

15,

16.

17.

18.

Tavle 4-1.

Codes
480WOSTGBLD

S65RB3
593RB3
621RB3
AUXIRM3

BATBD3

BATRM3
CABLE-SPRM3

CR3
CST
DCEQRM3

DGHL3

DGRM3A

DGRM3B

DGRM3C

DGRM3D

HPCI3

HXCLRM3

D finition of Browns Ferry 3 Building and
Location Codes

Descriptions

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

Auxili Instrument Room No. 3, located on 592 elevation of the
Control Bay

Battery Board No. 3, located in DC Equipment Room No. 3 on the 593
elevation of the Control Bay

Battery Room No. 3, located on the 593' elevation of the Control Bay

Cable Spreading Room for Unit 3, located on the 606' elevation of the
Control Bay

Control Room No. 3, located on the 617" elevation of the Control Bay
Condensate ¢ Tanks, located in Yard Area

DC Equipnuent Room for Unit No. 3, located on the 593' elevation of
the Control Bay

Diesel Generator Hall - hallway just outside of the Diesel Generator
Rooms of "nit 3

Diesel Generator Room 34, loceted in the Unit 3 DG Building on the
565' elevation

Diesel Generator Room 3B, located in the Unit 3 DG Building on the
565' elevation

Diesel Generator Room 3C, located in the Unit 3 DG Building on the
565' elevation

Diesel Generator Room 3D, located in the Unit 3 DG Building on the
565" elevation

High Pressure Coolan: Injection Pump Room, located on the 519
elevation of the Reactor Building - outheazt comer

Heat Exchanger Clean Up Room, located on the 593' elevation of the
Reactor Building
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19,
20

2l

22

23,
24,

25.

26.

27,

28,
29.

30.

31,

33,

34,

35,

Table 4-1. Definition of Browns Ferry 3 Building and

Codes
MSVT3
MNERB3

NWRB3

PERACC3

PPTUN3
PUMPRMA

PUMPRMB

PUMPRMC

PUMPRMD

RC3
RHRHXERM3

RHRHXWRM3

SDRM3EA

SDRM3EB

SDRM3EC

SDRM3ED

SDRME

Location Codes (Continued)

Descriptions

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

Pump Room, located on the 519' elevation of the Reactor Building -
northeast corner

Pump Room, located on the 519' elevition of the Reactor Building -
northwest corner

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

Pipe Tunnel from CST to the Reactor Building 3

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

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

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

EECW Pump Room D, located at tue Pumping Station (Shared, Units
1,2, &3)

Reactor Containment

Residual Heat Removal System Heat Exchanger, located un the 593
elevation of the Reactor Building - east room

Residual Heat Removal System Heat Exchanger , located on the 593'
elevation of the Reactor Building- west room

4160V Shutdown Board Room 3EA, located on the 593" elevation of
Unit 3 - east side

4160V Shutdown Board Room 3EB - located on the 565' elevation of
Unit 3 - east side

4160V Shutdown Board Room 3EC - located on the 583" elevation of
Unit 3 - east side

4160V Shutdown Board Room 3ED - located on the 565' elevation of
Unit 3 - east side

Shutdown Room E - located on the 621" elevation of the Reactor
Building - northeast corer
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36.

37.

38,

39.

40,

41,

Table 4-1,

Codes
SDRMF

SERB3

SWRB3

SWTNLF

TORUS3

ULSF3

Definition of Browns Ferry 3 Building and
Location Codes (Continued)

Descriptions

Shutdown Room F, located on the 593' eievation of the Reactor
Building - northeast comer

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

Pump Roomor located on the 519' elevation of the Reactor Building -
southwest cormn .

Service Water Tunnel F, located on the southeast end of the Reactor
Complex (east tunnel entering the Reactor Building from the 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



Table 4-2. Partial Listing of Components by Location
at Browns Ferry 3

"OCATION SYSTEM | COMPONENT IO | COMP |
TYPE
SETRET W |EECW-67-18 MOV |
I5E5AB] EF BoMOVIC [ MCC |
[SESRBY DEMOVIC  [WC |
CEERB 1 EP AC-MOViIC MGG
ECEGER 43 AC-MOV1C we
[B85AB2  |EECW  |EECW-67-22  |MOV |
ILEH EF DC-MOV2C MCC
MRRERB2 EP B7-Mavee T
65RB2 EP A -MOVZe MCC
GILER AC-MOV2C MoC
[E66RB3 — |ERCS  |ANW 74750 Moy
S5RB3 [EECW  [EECW 6728 |MOV |
(565RB3 . [EP  lDCMOVRE e
EEGES EP DC-MOVAE MCC
S65RBS EP | AG-MOVIC MCC
ELEEER EF AC-MOVAC MCC
[5e5ABa W | 2334 MoV
[S6ERBT W | 2340 MOV
LN RHRSW | 23-46 MoV
RS RHASW 2352 MOV
CELEY [EECW | EECW67-17 WMoV ]
[S83RB1 ACTOVID
[537RE: ACMOVID MGG ]
CEGERN EECW 6721 oV |
EEGER EP  |ACMOVZD [WMT ]
FELER P AC-MOV2D MGC
[583RB3  |ECCS 187523 v
EEGEED ECCS | C8.75.25 WMoV
553RB3 ECCS | C5.75.51 MOV
[503RB3  |ECCS [CS7583 MoV |
EEEGER EECW  |EECW-67.25 MoV
5G3RB3 EP AC-MOVID MCC
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Table 4-2. Partial Listing of Components by Location

at Browns Ferry 3 (Continued)

LOCATION | SYSTEM | COMPONENT 1D crggg
EEGEE P AG-MOVaD Mce
(BZTHE EP EP-TSIA TRAN
BZ1RB] EP 1B TRAN
B21RB1 EP EPISIE TRAN
FILER EP EP-TSZA TRAN
G21RB2 EP EP.1528 TRAN
621AB2 EP-TS2E TRAN
(621RBJ i 3A TRAN
821 EP.TS3B N
CIGEEN EP-TSIE | TRAN |
EATEDT o Ty
(BATBOT CBATLOT BUS
"BATBD TP DCBATBOT  |BUS |
BATBO? TP TC-BATBOZ BUS
(BATBOZ EP | DC-BATBO?Z BUS
[BATBO?Z 2 BUS
[BATBO3 DC-BATBOS BUS
BATBOA P : [BUS |
BATB03 BCBATEDS —— [BUS
"BATAMT EP BT BATT |
[BATAMZ EP E2G BATT |
(BATAMG B13 BATT |

T ECCS | C8T TR
(ST ECCS  [2-170 v
[CST ECCS | 2-166 MOV
csT 2-162 MOV
nsT ST2 K
ST |€ccs [¢sT3 TR
[CST [ (2.170 MOV
cST RCIC 2-166 MOV
csT ic 2162 WMoY
csT ACIC ceT1 TK
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Table 4-2. Partial Listing of Components by ! » :ation

at Browns Ferry 3 (Continued)

[ COCATION | SYSTEM | COMPONENTID | COMP |
TYPE
[CST REIC ¢sT2 K
TS B [csTs K
DCEQAM1 EF EF-BC1 BC
[DCEGRAMZ P EP-BCZA RS
DCEQRAME EF |EPBCZD BC
me EP B3 BC
(BGHLT W |EECW-67-13  |MOV |
(OGHL EECW  |EECW-67-14 MOV
OGHL P AC-DGAUX-A MCC
(BGALY P AC-DGAUX-A e
"DGHL ACDGAUXB | MGG
"BGHLT EF  |ACDGAUX® Woo
(OGHLT EF EP-TOA TRAN |
ALY [EP  |EP-TDB TRAN
[DGHL EPTDE TRAN |
DGHL3 EP | AC-DGAUXJEA | MCC
BGHLS ‘ AC-DGAUX 3EA | MCO
[OGHLS EP AC-DGAUX JEB | MCC
DGHLE EF AC-DGAUX-3EB | '&C |
"DGRAMGA EP.DGIA oG
[DGAMGE
DGAMGE g oG
(OGRAMID {3 3
"DGAMA P
(OGRS 3 EP.0GE 1<)
"DGRANG I3 P-0GC [
(WP |ECCS [WPCTTaad MoV
HPTID EC HPCI-73-40 MOV
(APCE ———[ECCS[WPerTor TOP
HPCIA ECCS HPCI.73-44 MOV
HPCI3 ECCS HPCI-73-16 lMov
100
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Table 4-2. Partial Listing of Componenis by Location

at Browns Ferry 3 (Continued)

LOCATION SYSTEM m"ésgg‘
HPT 3 HPCI-73-26 | MOV |
WPC® |Eces  [WPCl7aey AoV
HPCa HPCI-73-19 HV
(HPCI3  |EGCS  |HPCI73-18 HV
CEEE) ECCS HPCI-AUX-OIL MOP
HXCLAMS ACS 692 MoV
MSVTa RIC RCIC-7138 _ |MOV |
(M8VIa . |RCS  |RCIC713 MoV
NERES ECCS 7530 MOV
LEEEN ECCS MOP |
[NERBS  |ECCS 657538 WOV |
"NERBJ ECCS  |CSPMD MOP |
NV ABa ECCS [C5762
ERGES ECCS  |[CSPMA
NWRES ECCS | Co- 7511 wMov |
NWRES ECCS CSPMC
(TWABa — [RCIC  |RGICTTT8 MoV |
NWHBa RCIC 167119 Wy
RWRES TR ToF
NWHES e C713 WMoV |
(NWAES ic RCIC-718 MoV
(NWRB3  |ROC[RCIE7T9 "V
"NWAB3 RGIC-7 10 "V
[PERACCT | Eces HR-74.66 MOV
PERACCD ECCS HR-74-74 MoV
[PERACCS  |ECCS — [RHA.74% v
[PERACC3  |ECCS  |AMRA-74.52 MoV
(PERACGS  |ECCS — |RHR 7480 v
(PERACCI | ECCS — |RAA7453 MOV
PERFGCA ECCS | RHA-74-75 MoV
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Table 4-2. Partiai Listing of Components by Location

at Browns Ferry 2 (Continued)

COCATI FFVS'TET [~ COMPONENT 1D (;,_eg:
PERACCY ECCS | RNE 7481 oV
[PERACCS  |RCS — (PE 7447 WMoV
"BUMPHMA EECW  [BE1 XV
"PUMPRMA THRSW [SW-AZ WOP i
(PUMPRMB | EECW | EECW.PMES WoP
PUMPRNE EECW | 682 XV
[FUMPRMC | EECW  |EECWPNMZT — MBF
(PUMPAMC —— [EECW &L SWPNCT MOP
[PUMPRMC — TEECW | EECW. €740 MoV
(PUMPRMC | RHASW 1 8W.C2 [V
PUMPRAMD — |EECW | EECW-PVD3 WoP
[PUMPAND  |EECW — |EECWPMDT MOF
[PUMPRAMD | EECW | EECW 6748 MoV
(PUMPRAMD | RFRSW (8w D2 MOP |
GBS ECCS |16 SAV
Ges ECCS | RPCLTa2 MOV ]
Lﬂ'&’i 719 i
RCI - T2z SRV
G ECCS | 130 ELYY
(RC3 ECCS (1.3 .
RCa ECCS | 1-04 SRV
RC3 i (RCIC- 712 MoV |
(HRCa ACS  |RGB.VESSEL — [AV
GEE RCS p v
G& 3 ACS 165 MoV
(ACa HPCI73-2 MOV
ACa ACS ACIC-71-2 MOV
ACH ACS | RCS60-1 MOV
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Table 4-2. Partial Listing of Components by Location
at Browns Ferry 3 (Continued)
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Browns Ferry 3

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

Al, SYSTEM DRAWINGS
Al.l Fluid System Drawings

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

Flow generally is left to right.

- Water sources are located on the left and water "users" (i e., heat loads) or
discharge paths are located on the right.
One ;xccption is the returr “low path in closed loop systems which is right
to left,
Another exception is the Reactor Coolant System (RCS) drawing which is
‘vessel-ceniered”, wath the primary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

Component symbols used in the fluid system drawings are defined in Figure

A-l.

- Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
rquliremcms (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operatioa, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
s;;cc;lﬁc )type of valve (i.e., as a globe, gate, butterfly, or other specific type
Of valve),

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

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

this Sourcebook.

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

- Locations of discrete components represent the actual physical location of
the component,
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs),
Component {ocations 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 1E portions of the
plant’s electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system, There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electnical system drawings are the following:

Flow generally is top to bottom . '
In the AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing.
E ﬁ? the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
ertical lines dominate and break horizontal lines.

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

- Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.

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

Locations of 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 p.ant,

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

A2, SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

A general view « =ach reactor site and vicinity is presented slong with a
simplified site plan showing “he arrangement of the major buildings, tanks, and other
features of the site. The genera! view of the reactor site is obtained from ORNL-NSIC-5¢
(Ref. 1). The site drawings are approximately to scale, but should not be used 1o estimate
distances on the site. As-built scale drawings should be consulted for this purpose.

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

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3,
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings howe >r, many interior walls have been omitted for clarity. The building layout
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Browns Ferry 3

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

Labels printed in uppercace 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.

Al APPENDIX A T"UYFERENCES

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

109 7/89



R

MANUAL VALVE . XV
(OPEN/CLOSED)

MOTOR-OPERATED YALVE - MOY
(OPEN/CLOSED)

SOLENOID-Of
(OPEN/CLOSEY)

<D VALVE . 80V

HYDRAULIC VALVE - MY
(OPEN/CLOSED)

PNEUMATYIC VALVE - NV
(UPEN/CLOSED)

CHECK VALVE . Qv

POWER OPERATED RELIEF VALVE,
SOLENOID-PILOT TYPE . PORYV
(CLOSED)

CENTRIFUGAL
MOTOR-ORIVEN PUMP . MODP

POSITIVE DISPLACEMENT
MOTOR-DRIVEN PUMP . MDP

o

o &

o o

M7 AQ Rl SR

MANUAL NON-BZTURN
VALVE « XCv HELOSED)

MOTOR-OPERATED
JWAY VALVE « MoV
(CLOSED PORY MAY VARY)

SOLENOID-CPERA”
-WAY VALVE - SOV
(CLOSED PORYT MAY VARY)

HYDRAULIC NONRETURNM
VALVE - HCV (OPEN/CLOSED)

PNEUMATIC MON-RETURN
VALVE . NCV (OPEN/CLOSED)

SAFETY VALVE . 8V
(CLOSED)

POWER-OPERATED RELIEF VALVE,
PNEUMATICALLY OPERATED - PORY
OR

DUAL.FUNCTION SAFETY/RELIEF
VALVE - SRY

(CLOSED)

CENTRIFUGAL

TURBINE-DRIVEN PUMP . TDP

POSITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

Figure A-1. Key To Symbols In Fluid System Drawings
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PWR/BWR E MAIN CONDENSER . COND
REACTOR VESSEL « RY o

8 j— HEAT EXCHANGER - MX

MECHANICAL DRAFT
COOLING TOWER

S

b'\/—l STEAM-TO-WATER -

OR WATER-TO.STEAM MEAT
EXCHANGER (LE. FEENWATER
HEATER, DRAIN COOLER, ETC,) « MX

AIR COOLING UNIT « ACU

i

‘ l on O TANK - TX ;u—';rrn SPRAY NOZTLES « M

—-{: l RUPTUR K .
.. o —E}— FILTER - FLY
—m—' ORIFICE - OR

Figure A-1. Key To Symbols In Fluid System Drawings
(Continued)
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CIRCUIT BAEAKER . CB
OPEN/CLOSEL

SWITCH sSw
c.-. OMATIC o { OR OTHER TYPE OF
'-"Ah‘.,'li SWITCH « ATS » ® ODISCONNECT DEVICE
OR !

OPEN/CLOSED)
MANUAL TRANSFER
SWITCH MTS

BusS aus

TROL CENTER . \ > TRANSFORMER TRAN

BATTERY CHARQGER (RECTIFIER B

NYERTER INV

‘;" "f.AV CONTALCTS
/ (OPEN/CLOSED

ELECTRIC OTOR MTR
MOTOR GENERATOR .

Figure A-2. Key To Symbols In Electrical System Drawings




ﬁt‘u':‘s &) SPIRAL
BT STAIRCASE
LADDER :

A oew ELEVATOR
D = Down o
HATCH OR X OPEN AREA
GRATING DEGK (NO FLOOR)

~O~ PERSONNEL DOOR ~{ToT-EQUIPMENT DOOR
RAILROAD TRACKS FENCE LINE

A TANK/WATER
\ AREA

Figure A-3. Key To Symbols In Facility Layout Drawings

113 7/89



Browns Ferry 3

AFPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

Cod Definis

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 RHR Service Water 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 sume 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 HPI-730, denoting valve number
730 in the high pressure injection syitem, 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 to the location codes defined in Section 4.

COMPONENT 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
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

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

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

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant, Generally, AC loud 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 COMP TYPE
VALVES:

Motor-operated valve MOV

Pneumatic (air-operated) valve NV or AOV

Hydraulic valve HV

Solenoid-operated valve SOV

Manual valve XV

Check valve (Y

Pneumatic non-return valve NCV

Hydraulic non-retumn valve HCV

Safety valve Y%

Dual function safety/relief valve SRV

Power-operated relief valve PORY

(pneumatic or solenoid-operated)
PUMPS:

Motor-driven pump (centrifugal or PD) MDP

Turbine-driven pump (centrifugal of PD) TDP

Diesel-driven pump (centrifugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel RV

Steam geaerator (U-tube or once-through) SG

Heat exchanger (water-to-water HX, HX

or water-to-air HX)

Cooling tower cTr

TANK or TK

Sump SUMP

Rupture disk RD

Orifice ORIF

Filter or strainer FLT

lS.‘pmy nozzle SN

eaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type) FAN

Air cooling unit (air-to-water HX, usually ACU or FCU

including a fan)

Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:

Diesel generator DG

Gas turbine generator GT

Battery BATT
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TABLE B-1. COMPONENT TYPE CODES (( ontinued)

COMPONENT

ELECTRIC POWER DISTRIBUTION FQUIPMEMT
Bus or switchgear
Motor control cente
Distribution pane! or cabinet
Transformer
Battery charger (rectifier

NYVEr ey
NYCriel

~ v r " | 8]
Uninterruptible power supply (a unit that may
include battery, battery charger, and inverter)

Motor

generator

CArcult breaker
SWitch
Automatic transfer switch

Vianual transfer switch

\

COMPE TYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INY

UPS

MG
CB
SW
ATS
MTS




