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CAUTION

"’he information in this repoit has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this document has |
not been independently verified by the licensee or the NRC. |

NOTICE

This sourcebook will be periodically updated with new and/or repiacement
pages as appropriate to incorporate additional information on this reactor
plant. Technical errors in this report should be brought to the attention of
the following:

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

With copy 1o

Mr. Peter Lobner
Manager, Systems Engineering Division
Science F lications International Corporation
10 Campus Point Drive
San Diego, CA 9213)
(619) 458-2673

Correction and other recommended changes should be submitted in the form

of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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Browns Ferry 2

BROWNS FERRY 2 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Browns Ferry 2 nuclear
power plant. There are separate sourcebooks for Browns Ferry 1 and 3. Summary data on
this plant are presented ir. 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 in Section 5. Symbols used in the system and
layout drawings are defined in Appendix A. Terms used in data tables are defined in
Appendix B.

1, SUMMARY DATA ON PLANT |
Basic information on the Browns Ferry 2 and nuclear plant is listed below:
Dacket number 50-260
Operator Tennessee Valler Authority
Location Alabama, 30 miles west of Huntsville
Commercial operation date 378
Reactor type BWR/4
NSSS vendor General Electric
Pewer (MWUMWe) 32903/1067
Architect-engineer Tennessee Valiey Authority
Containment type Steel drywell and wetwell (Mark 1)
2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Browns Ferry nuclear plant has three General Electric BWR/4 nuclear
steam supply systems on the site. These are designated Units 1, 2 and 3. Each unit has a
Mark I BWR containment incorporating the drywell/pressure suppression concept. Each

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

Vermont Yankee

Peach Bottom Units 2 and 3

Hateh Units 1 and 2

Cooper Nuclear Station

Duane Arnold

Fitzpatrick

Brunswick Units 1 and 2

Fermi Unit 2

Hope Creek Unit |

Limerick Units 1 and 2 (Mark 11 Containment)
Shoreham (Mark 11 Containment)
Susquehanna Units 1 & 2 (Mark 11 Containment)

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

l 7/89



Browns Ferry 2
3 SYSTEM INFORMATION

This section contains descriptions of selected systems at Browns Ferry 2 in
terms of general function, operation, system success ciiteria, najor components, and
support system requirements, A summary of major sysiems at Browns Ferry 2 is
presented in Table 3-1. In the "Re Section” coiumn of this table, a section reference
(e 3.1, 3.2, ewe.) is provided for all systems that are described in this report. An entry of
“X" in this column means that the system is not described in this report. In the "FSAR
Section Reference" column, a cross-reference is provided to the section of the Final Safety
Analysis Report where additional information on each svstem can be found. Other sources
of information on this plant are identified in the bibliography in Section §.

Several cooling water systems are identifiec in Table 3-1. The functional
nlutionshi{)s that exist among cooling water sysiems required for safe shutdown are shown
in Figure 3-1. Details on the indivi(fual cooling water systems are provided in the report
sections identified in Table 3-1.

9
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report

Generic

System Name

Rudw Heat Removal Systems
Reactor Coolant System (RCS)

- Reactor Core Isolation Cooling
(RCIC) Systems

System (ADS)

- Decay Heat Removal (DHR)

System (Residual Heat Removal
(RHR) System)

Systems

Other Heat Removal Systems

Plant-Specific
System Name

Same
Same

Core Standby Cooling Systems

(HPCI) System

Core Spray (CS) System,
Low-Pressure Coolant Impect>
(LPCT} Subsystem (an operating
maode of the RHR system)
Same

Residual Heat Removal
(RHR) System (a2 multi-mode
system}

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

None noted

Report
Section

11

Ll

FSAR Section
Reference

47

641
643
4863 644

642

48

45 146 411
113

116



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

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Re:dor Coolant Inventory Control Systens
Reactor Water Clearup (RWCU) Same X 49
System
ECCS See Core Standby Cooling -
Svstems above
- Control Rod Dnve Hydraulic System Control Rod Dnive Hydrauiic 36 34531
(CRDHS) Supply and Discharge Subsystem
Containment Systems
- Primary Containment Same (drywel! and pressure X 52
suppression chamber)
2 - Secondary Containment Same X 5.3
- Standby Gas Treatment System (SGTS) Same X 5337
Containment Heat Removal Systems
- Suppression Pool Cooling System Containment Cooling Subsystem X 4862
(an operating maode of the RHR
system)
- Containment Spray System Containment Cooling Subsystem X 486.2
(an operating mode of the RHR
system)
- Containment Fan Cooler System Primary Containment Cooling X 5237
System,
Reactor Building Heating and X 5332

Ventilation System

~4

o
s

S




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

Generic Plant-Specific Report FSAR Section
| System Name System Name Section Reference
Containment Systems {(continued)
| - Containment Normal Ventilation Systems Primary Containment Normal X 5237
| Heating, Ventilation and Air
| Condinoning Systems,
| Reactor Building Heating and X §332

Venulation System

- Combustible Gas Control Systems Containment Inerting System, X 5.23%
Containment A X 526
Dilution (CAD) Sysiem,
Primary Containment Purge X 53363

Reactor and Reactivity Control Systems

- Reactor Core Same 3

Control Rod System Control Rod Drive System X 34

- Chemical Poison System Standby Liguid Control Sysiem X 38

(SLCS)
Instrumentation & Control (1&C) Systems
- Reactor Protection System (RPS) Same 34 7.2
Engineered Safety Feature Actuation Prmary Containment and Reactor X 7.3
System (ESFAS) Vessel Isolation Control System.
Core Standby Cooling Svstem 33 74
Control and Instrumentanon
Remotz Shutdown System Backup Control System 34 7.18
Other I1&C Systems Vanous other systems X 751717

6R/L
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)

Generic

System Name

Support Systems
- Class 1E Electric Power System

- Nei Class 1E Electric Power System
Lresel Generator Auxiliary Systems

Component Cooling Water (CCW)
System

Service Water System (SWS)

Residual Heat Remova! Service Water
(RHRSW) System

Other Cooling Water Systems
Fire Protection Systems

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

Instrument and Sc. vice Aur Systems
Refueling and Spent Fuel Systems

Plant-Specific

System Name

Same

Same

Same

Reactor Bumiding Closed

Cooling Water (RBCCW) System,
Emergency Cooling
Water (EECS) System

Raw Cooling Water (RCW}
System,

Raw Service Water System

Same

None noted
Same
Same

Control and Service Air Sysiewns

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

Section
35

X

s

X

37

X
X

-~

o

FSAR Section
Reference

851089

8.53
10.6
10.10

10.7
0.8

109

10.11
10.12

1014

102, 103
10.5
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Table 3-1. Summary of Browns Ferry 2 Systems Covered in this Report (Continued)

Generic

System Namg

Support Systems (continued)

Radwactive Waste Systems

Radiation Protection Systems

Plant Specific Report FSAR Section
System Name Section Reference
Radioactive Waste Control Systems X 9

Shiclding and Radiation Protection X 123
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TENNESSEE
RIVER

'y

FLOODING

CCWS « Condenser Circulating Water System
ECCS « Emergency Core Cookng System

EECWS = Emergency Equipment Cooling Water System
HPAWED - Hiagh Pressure Raw Waler Fire Prowton {

MOWS « Maksup Demineraicred W “ter System

RBCCWS - Reactor Building Closed Cooling Water System
RCWS - Raw Cooling Water System

AHASWS - Residual Heat Removal Service Watr Systern

NOTE: At Browns Ferry 2 The RHR Heat Exchangers Also Can Be Supplied From The RCWS
Figure 3-1. Cooling Water Systems Functional Diagrar. for Srowns Ferry 1, 2 and 3
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Total volume: Unknown

Water volume: Unknown

Sieam volume: Unknowr

Steam flow: 13.37 x 10° Ib/hr
.‘\\"!'l‘\.“')(ruu”é pressure !'!fﬁ'[‘ 1

ARV 4 ol

Safety/Relief Valves (13)
I. Set pressure 1080 to 1100 psig

"
!

r
2. Relief capacit ty: approximately 850,000 to 867.000 1b/h

Recirculation P imps (2)
1. Rated flow 3’\..“*‘ 710 ft. head (308 psid

ikl )
P T

<. lype: Vertical cen

Jet Pumps (20"

1. Total flow 102.5 x 106 Ibhr @ 76 fi

head (33 p

aupport S.stems an”_Interfaces
\1 tive l«uu:
\eulation pumps are supplied with Nonclass 11 power

MSIV Operaung Power

Fhe instrument air system SUPports normal operation of the MSIVs. \ alve

operation 1s controlled by an AC and a DC solenoid pilot valve. Both soler old
valves must be du"uru“d o cause MSIV closure. This design prevents

Spurious closure of sn M€ry 10 0 single solenoid valve should fail MSIVs are

gned to r ail ¢l qument air is lost or if both AC and DC ¢ontrol

power is lost 1o the sole.._.q pilot valves. This is .uhl"\ul by a local dec'icated

air accumulator for eacn MSIV and an independent valve closing spring

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

COMPONENT 10 | comp. LOCATION | POWER SOURCE |VOLTAGE |POWER SOURCE! EMERG.
TYPE LOCATION _ |LOAD GRE.

1-179 SRV AC2 DC-MOV2B 250 SORMD 1
118 SRV RC2 DCMOV2B 250 SDRMD X}
1-180 SRV RC2 DC-MOV2C 250 565RB2 X
1-19 SRV HC2 DC MOV28 250 SORMD X
1-22 SRV RC2 DC-MOV2A 250 SDAMC T
1-23 SRV RC2 DC-MOV2C 250 565R82 X
1-30 SRV AC2 DCMCV2A 250 SDRMC TE
1-31 SRV RC2 DC-MOV28 250 SDAMD x)
1-34 SAV RC2 DC-MOV2C 250 565RB. i1
1-4 SRV RC2 DC-MOV2A 250 SDRMC ikt
1-41 SRV RC2 DC-MOV2A 250 SORMC i
1-42 SRV RC2 DC-MOV28 250 SORMD X
15 SRV RC2 DC-MOV2C 250 565RB2 1
HPCI-73-2 MOV RC2 AC-MOV2A 480 SDRMC [
HPCI-73-3 MOV TORUSZ DC-MOV2A 250 SORIAC =
RCIC-71-2 MOV RC2 AC-MOV2B 480 SDRMD it
RCIC-713 MOV MSVT2 DC-MOV2C 250 565182 1
RCS-1-55 MOV RC2 AC-MOV2A 480 SURMC i
RCS-69-1 MOV RC2 ACMOV2A 480 SORMC i
RCS 692 MOV HXCLAM2 DCMOV28 250 SDRMD =
RCS-VESSEL RV RC2

RHRA-74-47 MOV PERACC2 DC-MOV28 250 SDRMD 1
RHA- 7448 MOV RC2 AC-MOV2A 480 SCRMC i




Brown Ferry 2

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

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

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

3:3.2

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

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

3.2.3

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

Upon receipt of an RPV low water level signal, the turbine-pump steam supply
valve is opened and makeup water is supplied to the RPV. The primary water supply for
the RCIC is the condeinsate storage water tank. The suppression pool is used as a backup
water supply. Reactor core heat is dumped to the suppression pool 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 :

For the RCIC system to be success’ul 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  Component Information

A. Steam turbine-driven RCIC pump:

1. Rated Flow: 600 gpm @ 2800 ft. head (1214 psid)
2. Rated Capacity: 100%
3. Type: centrifugal

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

3.2.6  Support System and Interfaces

A. Control Signals
1. Automatic

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

b. The RCIC pump is antomatically tripped on « reactor vessel high

water level signal. I may be necessary to restart the pump
manually.

14 7/89



\ W £ 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
Mant al 1solation

B. Motive Power
I. The RCIC turbine driven pump 1s supplied with steam from roain steam

loop C, upstream of the main steam 1solaton valves

2. All RCIC valves and supporting equipment are Class 1E loads that are
supplied from the DC and AC power systems as described in Sectior

3.5. The RCIC system is designed to be operehle on DC power only
C. Other
. Lubrication and cooling for the turbine-driven pump are supplied
locally. It should be noted that the pump lube o1l cooler is cooled by
water diverted from the RCIC pump discharge and returned to the
barometric co~“4enser Design maximum lube oil cooling water
temperature is ' . J°f
2. The source of RCIC P
RCIC pump is located in the northwest
building where core spray pumps 1A

Taar: | h t been idantifiad Tha
UMP room cooling has not been identified. The

pump room in the
|

and 1C also are located. Room
cooling S 1§ described 1in Section 3.3
3. RCIC pu akoff is collected, condensed and returned to
the pump suction. A vacuum pump maintains condenser vacuum
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: Figure 3.2-2. Browns Ferry 2 Reactor Core Isolation Cooling (RCIC) Svstem

Showing Component Locations




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

h\‘/L_

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

2-162 MOV CST UNKNOWN 480 380 WO-STG-BL
2-166 MOV (53] UNKNOWN 420 280-WO STGBL
2170 MOV CST UNKNOWN 280 480 WO STGBL
CcsS™Ny TK CST
CSi2 < coT
C513 K %3]
RCIC-71-10 R NWRB2 DC-MCOV2C 250 565RB2 i
ACIC 7117 MOV NWRE2 DC-MOV2G 250 565A82 I
ACIC 71-18 MOV NWRB? DC-MOV2C 250 565RB2 e
RCIC71-19 MOV NWRE? DCMOV2C 250 S65AR2 0
RCIC-712 MOV AC2 AC-MOV28 280 SDRMD 0
RCIC-71-3 MOV NWHB2 DC-MOV2C 250 565RB2 =
RCIC-71-37 MOV NWRB2 DC-MOV2C 250 565RB2 =
RCIC-71-39 MOV MSV12 DC-MOV2C 250 565RB2 =
RCIC-718 MOV NWRB2 DC MOV2C 250 565RB2 ®
RCIC- 719 HV NWRB2 DC-MOV2C 250 565RB2 e
RCIC-TOP TOP NWRE2




Browns Ferry 2

3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1

The ECCS 1s an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core cociani inventory and adequate
decay heat removal following a LOCA. The ECCS aiso performs suppression pool cooling
and containment spray functions and has a capability for mitigating transients

3.3.2  System Dcfinition

The emergency core cooling system consists of the following subsystems:

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

- Core Spray System (CSS)

- Low-pressure Coclant Injection (LPCI) System

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

The automatic depressurization system (ADS) provides automatic RPV
depressurization following & 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 sicam to the suppression pool,

The core spray system supplies make-up water to the reactor vessel at low
pressure. The system consists of two inaependent 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 aperating node of the Residual
Heat Removal (RHR) system, and provides make-up water to the 1*actor vessel at low
pressure. The LPCI system consists of two independent trains each wi'h two motor-driven
rumps which deliver water from the suppression pool to one of the RCS recirculation

oops.

The condensate storage system, consisting of three Condens: te Storage Tanks
(CSTs), provides a water source for the ECCS and for the RCIC systemn. 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
1s presented in Table 3.3-1,

3.3.3

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

19 7189



Browns Ferry 2

capacity or if reactor pressure is 100 low to operate the steam turbine-driven HFCI purip,
then the CSS and LPCI systems can provide higher capacity makeup to the reactor vessel,

Automatic depressurization is provided to autom-tically reduce RCS ézrcssurc if
a small break has occurred and RPV water level is not n  .ained by the HPCI system.
Rapid depressurization permits flow from the CSS or LPC, systems to enter the vessel,
Water is taken from the suppression pool by each of these ggstcms for injection into the
core. Both systems can be aligned to take a suction or the CST. .

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

334

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

= 20f 4 core spray pumps with a suction on the suppression pool, or _
= 3 of the 4 low pressure coolant injection pumps with a suction on the
suppression pool,

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

- The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank, or
The automatic depressurization system (ADS) and 3 of 4 LPCI pumps with a
suction on the suppression pool, or

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

The success criterion for the ADS is the use of any 3 of 6 ADS valves (Ref. 1). Note that
there may be integrated success criteria involving 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 LOCASs are related to the ECI success criteria
above. All injection systems essentially are operating in a recirculation mode when
draw’ g water from the suppression pool.

_For transients, the success criteria for reactor coolant inventory control involve
the following:

- Either the reactor core isolation cooling (RCIC) system (not part of the ECCS,
see Section 3.2), or

Small LOCA mitigating systems

: For the suppression pool cooling function to be successful, two of four RHR
trains must be aligned for containment heat removal and the associated RHR service water

train must be operating to complete the heat transfer path from the RHR heat exchangers to
the ultimate heat sink.

20 7/89



3.3.6

Browns Ferry 2

. Steam turbine-driven HPCI pump

1. Rated flow: 5000 gpm @ 2800 ft head (1214 psid)
2. Rated capacity: 100%
3. Type: centrifugal

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

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

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

1. Rated flow: 3125 gpm @ 582 ft. head (252 psil)
2. Rated capacity: 50%
3. Type: centrifugal

. Autumatic-depressurization valves (6)

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

. Pressure Suppression Chamber

1. Design pressure: 56 psig

2. Design temperature: 281°F

3. Minimum operating temperature: 95°F (assumed)
4. Minimum water volume: 135,000 {13

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

1. Rated Capacity: 70 x 106 Buwhr cach
2. Type: Shell-and-tube

Support Systems and_Interfaces

. Control signals
1.

Automatic

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

. The HPCI pump is automatically tripped on a reacto. vessel high water

level signal. It may then be necessary to restart the pump manually.
The HPCI pump suction is automatically switched to the suppression
g‘ool on high suppression pool water level.

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

. LPCI initiation automatically causes all RHR components to perform

their function under the LPC] mode.

2. Remote manual

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

o
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B. Motive 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.

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

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

C. Pump Cooling Water

1. Lubrication a:ud cooling for the HPCI tureine-driven pump are supplied
locally. It should be noted that the pump lube oil cooler is cooled by water
diverted fiom the HPCI pump discharge and returied to the ump suction.
Design maximum cooling water temperature for tt» HPC pump is not
known. For the turbine-driven RCIC pump, the limit is 140°F (see Section
3.2).

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

D. Pump Room Cooling

L. Pump room coolers served by the EECW system are provided for the
following pump rooms in the reactor building:

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

One fan cooler unit is provided in each of the CSS pump rooms and two fan
cooler units are in each of the LPCI pump rooms. These fan cooler units
are powered from 480 VAC Class 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
pump room is adjacent to the south-west room containing LPCI pumps A
and C, and may share the LPCI rooin cooler.

E. Other

1.

1. The hydraulic steam turbine stop and governor valves (73-18 and 73-19
respectively) are normally closed. These valves must be opened by a DC-
powered auxiliary oil pump in order to start the HPC! pump. A shaft-
driven oil pump provides hydraulic pressure to maintain these valves open
once the HPCI pump is operatin

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

Section 3.3, References
NUREG/CR-2802, “Interim Reliability Evaluation Program Analysis of the
Browns Ferry Unit | Nuclear Plant”, EG&G Idaho, July 1982,
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