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CAUTION

The information in this report has been developed over an extended period
of ime vased on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
xnowledge, 1t uccurately reflects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independentiy verified by the licensee or the NRC,

NOTICE

This sourcebook will be periodically updated with new and/or replacement
pages as appropnrate to incorporate additional information on this reactor

plant. Technical errors in this repon should be brought to the attention of

e 1ollowing.:

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 COpV LO:

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

Correction and other recommended changes should be submitted in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.

Braidwood 1 & 2
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Braidwood | & 2
. BRAIDVWOOD 1 AND 2 SYSTEM SOURCEBOOK

This sourcehook vontains summary information on Braidwood 1 and 2. Summary data on
s paant 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
sie and hunding layout is illustrated in Section 4. A bibliography of reports that describe
seatures 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
Basie information on the Braidwood 1 & 2 nuclear power plant is listed below:
Docket number 50-456 (Unit 1), 50-457 (Unit 2)
Operator Commonwealth Edison Company
Location Braidwood, Illinois
Commercial operation date 9/88 (Unit 1), early 1989 (Unit 2,
expected)
Reactor type PWR
NSSS vendor Westinghouse
Number of ;.,\(\;‘s 4
Power MWiMWe) 3411/1120
Architect-engineer Silf[.".‘nt & Lundy
Containment type Reiniorced concrete cylinder with steel
liner
» 4 IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
Each Braidwood unit has a Westinghouse PWR four-loop nuclear steam supply

system (NSSS). Other four-loop Westinghouse plants in the United States include:

Byron 1 and 2
Callaway
Catawba 1 and 2
Comanche Peak | and 2
Donald C. Cook 1 and 2 (ice condenser containment)
Diablo Canyon 1 and 2
Haddam Neck
- Indian Point 2 and 3
= McGuire 1 and 2 (ice condenser containment)
| - Millstone 3
Salem | and 2
Seabrook |
Sequoyah | and 2 (ice condenser containment)
Shearon Harns | and 2
South Texas 1 and 2
Trojan
- Vogtle 1 and 2
| - Waus Bar | and 2
- Wolf Creek
- Yankee Rowe
Zion | and 2

! 1/89



Braidwood | & 2

Braidwood differs from the majority of Westinghouse plants in that the
austliary feedwater system consists of one moior driven and one diesel driven pump,
wheteas other plants contain some number of motor ariven and turbine driven pumps.
Braidwood 1s similar to other plants in the number and type of charging and high pressure
Infecuon pumps

Brasxdwood is a twin of the Byron plant. However, there are minor differences
petsween the two plants. These differences are noted in the appropiiate sections of this

repont

- SYSTEM INFORMATION
This section contains descriptions of selected systems at Braidwood 1 and 2 in
terms of general function, operauon, system success criteria, major components, and

SUpport system requirements, A summary of major systems at Braidwooud | and 2 is
presented in Table 3-1. In the "Report Section” column of this table, a section reference
ve. 31, 3.2, ete 1s provided for all systems that are described in this report. An entry of
X" 1n 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 sectioa of the Final Safety
Analysis Report where additional information on each system can be found. Other sources
ot information on this plant are identified in the bibliography in Section §.
Severul cooling water svstems are identified in Table 3:-1. The functional
relanonshies that exist among cooling water systems required for safe shutdown are shown

in Figure 31, Details on the individual cooling water systems are provided in the repon

. s =
idantifiad in Tahls 2.1

r
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Generic
System Name

Reactor Heat Removal Svstems
Reactor Coolant Svatem (RCS)

Auxihary Feedwater (AFW) and
Secondary Steam Rehief (SSR)
Svstems

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

& Recirculanon

Low-pressure Injection

& Recirculation

Decay Heat Removal (DHR)

System (Residual Heat Removal
(RHR) System)

Main Steam and Power Conversion
Systems
Other Heat Remova! Systems
Reactor Coolant Inventory Control Systems
Chemical and Volume Control System
{CVLS) (Charging System)

ECCS

Piant-Specific
System Name
Same

Same

Same
Safety Imjection System,

Charging System
Residual Heat Removal System

Residual Heat Removal (RHR)
System

Main Steam Supply System

Condensate and Feedwater System,

Circulating Water System

None dentified

Same

Sce ECCS, above

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

Report
Section

i1

3.2

o
PR SRS

33

X

34

FSAR Section
Reference

1049

63
6.3

6.3

103,

10.4

934 63



Summary

Caeneri

N

Sysiem

Contamment Systems

Containment Normal Ventllanon Systems

Combustible Gas Control Systems

Reactor and Reactivity Control Systems

Reactor Core

Control Rod System
Boranon System:s
Instrumentation & Control (I1&C) Systems
Reactor Proiection System (RPS)
Svstem (ESFAS)

Remote Shutdown Sysiem

of Brardwood Sy

Covered

fems

Plant-Specifie
System Name

tor C ontamnx

Contamnmes
Hyvdrogen Reconbine
Hydrogen Moniton
Hydrogen Mixing Sy
Post-1.OCA Puree St
Same

Control Rod I wve Svstem

\:‘1_‘ ( \ ( \“ 1‘!4\‘,'('

Reactor Tnp Svstem

Same

Vanous Remote Shutdon

Report

5

clhion

it thes Report (Contimued)

SAK

Leference

S

'

N
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Table 3-1. Summary of Braidwood Systems Covered i this Report (Continued)

Generic Plant-Specific Report FSAR Section
Syvstem Name System Name Section Reference
instrumentation & Control (1&C) Systems continuned)
Other 1&C Systems Vanous systems X 75 7677
Support Systems
Class 1E Electnc Power System Same 37 81,83
Non-Class 1E Electric Power System Same 37 8.2, 83
Diesel Generator Auxiliary Systems Same 37 954 thru 958
Component Cooling Water (CCW) Component Cooling System 38 922
System
- Service Water System (SWS) Essential Service Water System, 39 921
Non-essential Service Water System
Other Cooling Water Systems Plant Chilled Water System X 927
Fire Protection Systems Same X 951
- Room Heating, Venulating, and Air- Same X 94
Conditioning (HVAC) Systems
- Instrument and Service Air Systems Con. pressed Awr Systems X 93.1
- Refueling and Spent Fuel Systems Spent Fuel Pit Cooling and Cleanup X 913,914
System, Fuel Handling System
Radioactive Waste Systems Radioactive Waste Management X 1
Systems

Radiation Protection Systems Same X 12
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COOLING POND

l)

AFWS = Auxhary Feedwater System

CCS = Component Cooling System
ESWS = E£ssental Service Water Systom

"l‘l{

-

ESWS B
e s o

CHARGING PUMP 1A
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COOLER

T AFWS PUMP 1A
O COOFR b

LY .C CCS 1 HX ,w,_‘

| AFWS PUMP 18
Ol COOLER ‘
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CHARGING PUMP 1B

= Ol AND CUBICLE

COOLER

Figure 3-1. Cooling Water Systems Functional Diagram for Braidwood 1 and 2




Braidwood 1 & 2

3.1 REACTOR COOLANT SYSTEM (RCS)

3.1 System b

The RCS transters heat from the reactor core to the <econdary coolant system
via the steam generators, The RCS pressure boundary also establishes a boundary against
the uncontrolled release of radioactive material from the reactor core and primary coolant.

3142 Sy ini

The RCS includes: (a) the reactor vessel. {o) reactor coolant loops, (¢) reactor
coowant pumps, (d) the primary side of the steam generators, (e) pressurizer, and (f)
connected piping out to a suitable isolati”n valve boundary. An isometric drawing of a 4-
loop Westinghouse RCS is shown in Figure 3.1-1. A simplified diagram of the RCS and
important system interfaces is shown in Figure 3.1-2. A summary of data on selected RCS
components 1s presented in Table 3.1-1.

313 System Operation

Duning power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the four reactor coolant loops. RCS pressure is maintained within
a prescribed band by the combined action of pressurizer heaters and pressunizer spray.
RCS coolant inventory is measured by pressurizer water level which is maintained within a
prescriped hand by the chemucal and volume control system (charging system).

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

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

Following a large LOCA, reactor core heat is dumped to the containment as
eactor coolant and ECCS makeup water spills from the break. For a short-term period, the
containment can act as a heat sink; however, the containment cooling systems must operate
in order to complete a heat transfer path to the ultimate heat sink (see Section 2.5),

7 1/89



Braidwood | & 2

. Jo1o4 Sastem Sucgess Criteria
The RCS success critena can be descrnibed in terms of LOCA and transient
mitigation, as follows

B.

D.

An unmitigatible LOCA is not initiated.
If a mitigatible LOCA is initiated, then LOCA mitigating systems are successful,
If a ransient is initiated, then either:
RCS integrity is maintained and transient mitigating systems are successful,
or
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,

. lof :

RCS
1. Volume: 12,257 ft3, including pressurizer

-~

=. Normal operating pressure: 2250 psia

D
rressunzer

A | R( ‘}
volume: 1800 fi

W

atery Valves (3)
I Set pressure: 2488 psig
2. Rehef capacity: 420,000 Ibhr each

Power-Operated Relief Valves (2)
l. Set pressure: 2335 psig
2. Relief capacity: 210,000 Ib/hr each

Steam Generators
I. Type: Vertical shell and U-Tube
2. Model: Westinghouse 51 Series
Pressunzer Heaters

1. Capacity: 1800 kW

aupport Systems and Interfaces
Motive Power
I The pressurizer heaters are Class 1E AC loads that can be supplied from the

standby diesel generators as described in Section 3.7.
<. The reactor coolant pumps are supplied from Non-Class 1E switchgear.

+ Reactor Coolant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to cool the reactor
coolant pump shatt seals and to maintain a controlled inleakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA.

o0
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Figure 3.1-1,

Isometric View of a 4-Loop Westinghouse




~oH | U poompieag Z-L'g amnmbig




SUOHEI0 ] WSUOdWO) DUMOYS WASAS ULI00T J0IDEIY | HUf POOMPIeIg E1E aunbiy

L

= e e = ——— r _,/
< S
— =2 \
> WAL
ﬂln\._.w‘ - ‘ou — _
MO X
B TS “ - .*
| Lfgemee _ 4\ o
- s R PSR 1
L —/ B F f
- ( /mr
e I I—— " ‘,ll 1II..I|}I|:..
ot ) | E=
O R O \
oL lay SIS f \ - tas ey /
- e - e % - N
- ./,
/...
\
.- \
‘.n ”“ul \}
¢ k. \
e
y» - ’Ilnvu
R 4 it B e |
; . 3 oo W \
_ = | 4 /
= ol | < — o
“ LT O . \ e 'lﬂ \\n..
. | \.\.H\\
- e f
o=t ) ————%
| O
LI
S e | i ) - T i
s g s PG — s T >
= - e
- ey .w
.”,.l v 3 .»aln_
.

/%9



L=

GN/ !

Table 3.1-1. Braidwood Unit 1 Reactor Coolant System Data Summary
for Selected Components

COMPONENT D

comp.
TYPE

LOCATION

POWER SOURCE

VOLTAGE

FOWER SOURCE
LOCATION

EMERG
jLOAD GRP

RC -455A

RC-456

RC E000A

MCC 131X2

414PF NRM

ACA

RC 80008

MCC122%2

126PENREM

ACB

RC-8001A

RC 80018

RC 8001C

RC-8001D

RC -8002A

RC 80028

RC-8002C

RC-80020

RC-8701A

MCC-131X2

480

414PENY . A

ACA

RC-87018

MCC-132x2

480

425PF %M

ACB

RC 8702A

MCC-131X2

480

414PENRM

AC/A

RC 87028

MCC-132x2

426PENRM

RCS-VESSEL

EEEEEEEEEEEEEERR

8 B B BB B & B3 B A E EEEE




Braidwood 1 & 2

3.2 AUNILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM
8 g1l sl petion

The AFW system provides 4 source of feedwater to the steam generators 1o
remove heat from the reactor coolant system (RCS) when: (a) the main feedwater system is
notuvatable, and (b RCS pressure is 100 high to permit heat removal by the residual heat
removil (RHR) system. The S8R system provides a steam vent path from the steam
generators 1o the atmosphe *, thereby completing the heat transfer path to an ultimate heat
Sink when the main steum & d power conversion systems are not available, Together, the
AFW and SSR systems constitute an open-loop fluid system that provides for heat transfer
from the RCS foilowing transients and small-break LOCAG.

3,2.2 Syetg Sinidi

The AFW system consists of one motor-driven pump and one diesel-driven
pumy. The normal water sources for the pumps is the condensate storage tank, An
alterraie source of water is the Essential Suvice Water system. Either pump can supply all
Foue steam generators, Interfucing with the AFW system is the startup feedwater system,
WHiCh consists ot one startup feedwater pump supplied from the main condenser hotwell

Hne min concensate and teed booster pumps.

The §8R system includes five safety valves and one power-operated pressure
CONLrol viive or each of the four muin steam lines.

Simpuitied drawings of the AFW and SSR systems are shown in Figures 2.2-1 and
3.2:2. The startup feedwater sysiem is shown in Figurc 3.2-3, A summary of data on
selected AFW system components is presented in Table 3.2-1,
3id:d ' il
Dunng normal operation the AFW system is in standby, and is automatically
actuated on either o low-low level in any steam gr nerator, a safety injection signal, or a loss
Of power 10 the reactor coolant pumps, The sys :m can also be manually started from the
control room. Ordinurily, the AFW system is required o operate for about S honrs to cool
the unit down to 350°F, below which temperature the low pressure residual heat removal
SYStem operates.

Both AFW pumps are 1165 brake horsepower units. The diesel-driven AFW
pump is capable of providing 840 gpm at 3350 feet head, which is nearly twice the capacity
required for system success. This pump is capable of supplying its own cooling and
lubrication independently of AC power, but when AC power is available backup pumps are
provided for oil pressure, water jacket cooling, and room air cooling. The motor-driven
AFW pump is capable of provicfing 890 gpm at 3350 feet of head. It requires essential
service water for cooling (Ref. 1),

The primary suction source is the condensate storage tank. Redundant flow
paths begin at the CST and meet at a header which supplies botg pumps. No single valve
can block the flow path. In the event of low suction pressure, there is automatic
Switchover to service water as the AFW pump water source,

Fir 1oeach AFW pump goes to all four steam generators through
independen: ... Flow is regulated by eight manually controlled air-operated valves
which fuil open on loss of air.

3.2.4

‘or the decay heat removal function to be successful both the AFW system and

the SSR system must operate successfully. The AFW success criteria are the following
(Ref. 1 and 2):

13 1/89



Braidwood | & 2

« Fither AFW pump can provide adequate flow.

. Water must be provided from the Condensate Storage Tank or Essential
Service Water System
Delivery requirements are 160 gpm to each of three steam generators or 240
gpm to each of two steam generators, This delivery must commence prior
(o the steam generators boiling dry (within 20 to 30 minutes)

The SSR system must operate to complete the heat transfer path to the
environment. The number of safety valves which must open for the decay heat removal
fundtion 18 not known

The startup feedwater sysiem may be available as an alternate source of steam
generator mukeup if offsite power is available and the suction path from the main condenser
hotwell via the condensate and feed booster pumps is functional,

328 Component Information

A Motor-dnven AFW pump 1A

| Rated flow: 890 gpm @ 3350 ft. head (1452 psid)
Rated capacity: 175% (Ref. 1)
Type: Centrifugal

PR

Dieseldriven AFW pump
Rated flovw: 840 gpm @ 3350 ft. head (1452 psid)
Rated capacity: 185% (Ref. 1)

3. Type: Centrifugal
. C. Startup Feedwater Pump

| . Rated flow: unknown
:

<. Type: Centnfugal

FEN

D. Condensate storage tank
Capucity: Unknown
Design Pressure; Atmospheric

1
:
Five safety valves per main steam line
Lne power-operated pressure control valve per main steam line

3.2.6  Support Systems and Interfaces

A. Control Signals
1. Automatic

a. The AFW pumps are automatically actuated based on the
following signals:

E. Secondary steam relief valves
1
.

- low-low water level in any one steam generator
safety injection signal

- loss of offsite power and station normal auxiliary power
(blackout),

b. The water source for the AFW pumps is automatically switchad to
the Essential Service Water svstem on low pump suction pressure,

4 1/89



Braidwood 1 & 2
I ¢. The AFW pumps are automatically tripped on low suction pressure.

-

<. Remote manual
The AFW system can be actuated by remote manual means from the
main control room and from the remote shutdown control pane!.

B. Motive power
I, The AFW motor-driven pump and motor-operated valves are Class
IE AC loads that can be supplied from the standby diesel
generators as described in Section 3.7, Redundant loads are supplied
from separate load . “oups.

-

2. The AFW diesel-driven pump is supplied with fuel from a day tank.

C. Other
I Cooling for the motor-driven pump is provided by the essential servize
water system (see Section 3.9). Cooling for the diesel-driven purip is
provided locally.
<. Pump cubicle coolers are cooled by essential service water (see Section
14
Each AFW pump has an auxiliary lube oil pump that provides
lubrication prior to starting the pump. For a normal pump startup, the
pump will start when an oil pressure interlock is satisfied. Under
emergency start condition prelubrication is not required for AFW pump
start (Ref, 2)

‘ 5.2.9 wotion 1.2
1. Youngblnad, R. and Papazaglou, 1.A., "Review of the Byron/Braidwood Units
| and 2 Auxiliary Feedwater System Reliability Analysis, NUREG/CR-3096,
BNL-NUREG-51633, Brookhaven National Laboratory, November 1983,

to

Byron/Braidwood Final Safety Analysis Report, Section 10.4.9.
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Table 3.2-1. Braidwood Unit 1 Auxiliary Feedwater System Data Summary
for Selected Components

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

AFW 13A MOV AFWPPITNL MCC 131X 48R0 I6L0E NRM ACA |
AFW 138 MOV AFWPPTNL MCC 131X1 280 I62PE NRM AC/A
AFW-13C MOV AF WPPTNL 21311 289 3I62PF NRM ACA
AFW-130D MOV AFWPP TN MCC-131(1 480 IKAPE NRM AC/A
AFW 13F MOV AFWPPTNI MCC-132X4 480 426PENRM ACH
AFW 13F MOV AFWPPTNL MCC 132x4 480 426PF NRM ACH
AFW-13G MOV AFWPP TNL MCC-132x4 480 426PF NRM ACH
AFW 13H MOV AFWPPTNL MCC 132X4 480 426PF NRM ACH
AFW-17A MOV 383AB MCC 131X3 480 383AB AC/A
AFW-178B MOV DDAFW MCC-132X3 480 383AR ACB
AFW 6A MOV 385 MCC-131X3 480 I83A8 AC/A
AFW 68 MOV DDAFW MCC-132X3 480 383A8 ACH
AFW-CST TANK | CST
AFW P1A MOP 383AB BUS 121 2160 ESF11 AC/A
AFW P1B DOP DDAFW
SG-1A SG RC
SG-18 SG RC
SG-1C SG RC
SG-1D SG RC
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

he ECCS 15 an integrated set of subsystems that perforn, emergency coolant
inpection and recirculation funcuons to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection function is performed during
4 relatively short-term period after LOCA initiation, followed by realignment to a
recirculatnon made of operation to maintain long-term, post-LOCA core cooling Heat from
the reactor core 1s transferred 10 the containment, The heat transfer path to the ultimate heat
sink 1s completed by the containment cooling systems (see Section 3.5),

1,12 8l .
The emergency coolant injection (ECI) function is performed by the following
ECCS subsystems

Passive cold leg accumulators
Charging svstem (CVCS)

Safety injection (SI) system

Residual heat removal (RHR) system

The charging function of the CVCS is described in Section 3.4,

The S1svstem provides high pressure coolant injection capability, The RHR
pumps periorm the low pressure injection function, The Refueling Water Storage Tank
(RWST) 15 the water source for both the high and low pressure injection systems. Both
systems inject coolant into all four RCS cold legs. The SI system can also inject into all
four hot legs. while the RHR system can inject into two hot legs.

After the injection phase is completed, recirculation (ECR) is performed by the
RHR pumps drawing suction from the containment sump and discharging into the RCS
cold legs. Heat is transferred to the component coolini water system by the RHR heat
exchangers. The RHR pumps can also deliver water to the suction of the S1 and charging
pumps duning recirculation.

Simplified drawings of the safety injection system are shown in Figures 3.3-1 and
332 The residual heat removal system is shown in Figures 3.3-3 and 3.3-4.
Interfaces between the aceumulators, the ECCS injection and recirculation subsystems, 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 %\mmn
uring normai operation, the ECCS is in standby. Fo'lowing a LOCA, the

four cold leg injection accumulators (one for each loop) s ~ply borateu water to the RCS as
soon as RCS pressure drops below accumulator pressure (approximately 585 psig). A
safety injection signal (S1S) automatically starts the two charging pumps, the two safety
injection pumps, and the two RHR pumps, and aligns the chuﬁ‘in; pumps for injection.
The charging pumps inject through the boron injection tank (BIT) into the four RCS cold
legs. The Sl and RHR pumps can inject into either the cold legs or the hot legs. All pumps
are aligned 1o take suction on the RWST.

For small breaks, operator action can be taken to augment the RCS
depressurization by utilizing the secondary steam dump capability and the auxiliary
feedwater (AFW) system (i.e., depressurization due to rapid heat mnsf;r from the RCS).

When the RWST water level drops to a prescribed low level setpoint, the RHR
pumps are realigned 1o draw a suction from the containment sump and deliver water to the
RCS cold legs. It depressurization of the RCS proceeds slowly, high pressure
recirculation can be accomplished by manually aligning the discharge of the RHR pumps to

20 1/89
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the suction of the charging and S1 pumps.  Approximately 18 hours after the accident, hot
leg recirculation is initiated to ensure termination of hoiling and preclude excessive boron
congentration in the reactor vessel

34 Sastem Success C

LOCA mingation requires that both the emergency coolant injection and emergency
coolant recirculation functions be accomplished. The success cniteria for a large LOCA are
the following (Ref. 1)

3 of 4 accumulators provide makeup as RCS pressure drops below tank
pressure,

One safety injection pump injects its flow 1o the RCS,

One RHR pump delivers its flow to the RCS,

One centrifugal charging pump injects from the RWST into the RCS, and
Coolant recirculation occurs on a low level signal from the RWST or by remote
manual means.

The recirculation success criteria are not clearly defined in the FSAR.

Eoceess Criteria for a small LOCA is not clearly defined in the FSAR, however it is
noted that (Ref. 2):

The Safety injection pump si.atoff head is less than RCS normal operating
pressure, thevetore, a small LOCA must be of sufficient size to cause some
RCS depressurization, or the RCS must be depressurized by other means if the
safety injection pumps are to provide makeup. Options for depressurizing the
RCS may include:

Openiag power-operated relief valves on the pressurizer (two PORVs are
available, see Section 3.1)

RCS cooldown (1.e. using the auxiliary feedwater system, see Section 1.2)

The combined capacity of the two centrifugal charging pumps is 300 gpm (i.e.
150 gpm each) @ 5,800 fi. head. One charging pump can maintain normal
operating pressure (2,250 psia) following a 0.375" equivalent diameter rupture
(127 gpm leak/charging rate).

Component Information
A. Safety injection (high pressure) pumps 1A and 1B
Rated flow: 400 gpm @ 2540 fu head (1101 psid)
Rated capacity: 100%

Shutoff head: 3922 ft head (1700 psig)
Type: horizortal centrifugal

L
T
o

Ia it —

B. Residual heat removal (low pressure) pumps 1A and 1B
Rated flow: 3000 gpm @ 375 f1. head (163 psid)
Rated capacity: 100%

Shutoff head: 450 ft head (195 psid)

Type: vertical centrifugal

da a2 0D~
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id leg injection accumulators (4)
Accumulator volume: 1350 fi3
Minimum water volume: 935 fi3 |
Normal operating pressure: 585 psig
Nominal boric acid concentration: 2000 ppm |

Retueling water storage ank

1
3,
4

Capacity: 458,000 gallons

Design pressure: Atmospheric

Minimum boron concentration. 1900 ppm
Minimum water volume: 420,000 gallons

Ri{R heat exchangers 1A and 1B

|

]
-
-

Design duty: 2895 x 100 Bru/hr
Type. Verucal, shell and U-tube

Control signals

|

ro

Automatic

The ECCS injection subsystems are automatically actuated by a safety
injection signal (S§18). Conditions initiating an SIS trip are:

A, Low pressurizer pressure
b. High containment pressure
¢. Low steam line pressure

d. Manual actuation

The SIS automatically initiates the following actions:

starts the diesel generators
starts the charging, S1, and RHR pumps
aligns the charging pumps for injection

Switchover to the recirculation mode ocours automatically on low level in
the RWST.

Remote manual

An SIS signal can be initiated by remote manual means from the main
control room. The transition from the injection 1o the recirculation phase of
ECCS operation can be initiated by remote manual means. Manual action is
required 10 realign the charging and safety injection pumps for recirculation.

Motive Power

1.

The ECCS motor-driven pumps and motor-operated valves are Class 1E AC

loads that can be supplied from the standby diesel generators as described in
Section 3.7

S
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Table 3.3-1. Braidwood Urit 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued)
COMPONENT D cComMpP. LOCATION POW™R SOURCE|VOLTAGE] POWER SOURCE | EMERG
TYPE . LOCATION [ OAD GRP
SI-RWST TANK | RWST
SUMP A SuUMP | RC
SUMP B SUME | AC =
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3.4 CHARGING SYSTEM (CVCS)

1400 Ssstem Fungtion

The charging system is part of the Chemica' and Volume Control System
CVCS) The CVCS is responsible for maintaining the proper water inventory in the
Reactor Coolant System and maintaining water purity and the proper concentration of
neutron absorbing and corrosion inhibiting chemicals in the reactor coolant. The makeup
function of the CVCS is assumed to be required to mainiain the piant in & long-term (8
hours) hot shutdown condition. The charging pumps also operate as part of the ECCS in
the event of a LOCA.

3.4.2 d

The CVCS provides a means for injection of control poison in the form of boric
acid solunion, chemical additions for corrosion control, and reactor coolant ¢cleanup and
degasificanion. This system also adds makeup water to th= RCS, reprocesses water that is
letdown from the RCS, provides seal water injection to the reactor coolant pump seals, and
performs an emergency core cooling function.

The CVCS consists of several subsystems: 1ie charging, letdown, and seal
water svstem, the reactor coolant purification and chemistry control sysiem, the reactor
makeup control system, and the boron thermal regeneration systern. The functions of the
CVCS ure performed by the following components - the charging pumps, (two centrifugal,
one positive displacement), boric acid transfer pumps, volume contro! tank, boric acid
tanks, and various heat exchangers and demineralizers.

Simplified drawings of the CVCS, fncusinﬁ on the charging portion of the system,
are shown in Figures 3.4-1 and 3.4-2. Note that the normal charging paths to the reactor
coolant loops did not appear on the available drawings, so the arrungement for the Byron
plant was assumed in these figures, A summary of data on seiccied charging system
components is presented in Table 3.4.1.

.43

During normal nlant operation, one charging pump is running with its suction
aligned 1o the Volume Couirol Tank (VCT). The letdown flow from a RCS cold leg is
cooled in the shell side of the regenerative heat exchanger, then directed to the VCT. The
reactor makeup control system maintains the desired inventory in the VCT. The bulk of the
charging flow is pumped back to the RCS through the tube side of the regenerative heat
exchanger via two charging lines. Portions of the charging flow are directed to the reactor
coolant pumps through a seal water injection filter, and to pressurizer spray.

The centnfugal chuginngumps also provide high-head injection as part of the
ECCS (see Section 3.3). During a LOCA the CVCS is isolated excepit for the centrifugal
Charging pumps and the piping in the safety injection path. The pumps take suction on the
Relﬁi u$lmg Water Storage Tank (RWST) and inject via the Boron Injection Tank into all four
cold legs

The reciprocating (positive displacement) chargin pump is also used to
perform hydrostatic tests which verify the integrity of the RC§. %‘hc pump can pressurize
the RCS to the maximum design test pressure.

Jd4

| For post-transient makeup to the RCS the following charging system success
criteria is assumed:

A long-term water source must be available to the charging pumps.

« One of three charging gumps 1s available,
A makeup path to the RCS is available.

30 1/89
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ritena, see Section 3,34

Component Information

ntrfupal charging pumps 1A and 1B

Rated flow: 180 @ SKOO ft head (2514 psid)
e Rated capacity: 100%

Type: centrifugnl

Reciprocating charging pump 1
Rated flow: 98 gpm

. Rured capacity: 100%

S Type: positive displacement

N irL Systg ‘AL

Contro! Signals
Automutic
4o Fhe centrifugal ¢har zing pumps are automatically actuated by a safety
inection signal (S18)
b The reciprocaung charging pump is tripped and the normal charging line
1§ isolated by an SIS

+. Remote Manual
The charging pumps can be ectuated by remote manual means from the
control room

Motive Power

L. The centnifugal charging pumps and motor opesated valves of the CVCS
are Class 1E AC loads that can be supplied from the stancby diesel
generators as described in Section 3.7,

Qther

1. The scnmfug.:l charging pumps are cooled by the Essential Service Water
system (see Section 3.9),

«. Pump lubrication and ventilation are provided locally.

b
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Table 3.4-1. Braidwood Unit 1 Charging System Data Summary
for Selected Components

COMPONENT 1D | COMP. LOCATION [|POWER SOURCE|VOILTAGE| POWER SOURCE | EMERG

TYPE LOCATION _ J1OAD GRP)
CVv-112D MOV 364PENRM MCC-131X1 280 364PF NI ACA
CVv-112¢ MOV 3654Pt NRM MCC-132X4 480 476PE NN ACH
CVPIA MOP CVA BUS 141 21160 ESF11 ACA
cvriB MOP cve BUS 142 ~ Ja166 ESF12 ACH
SI-8801A MOV 364PENHM MCC 131X1 480 ICAPENEM | ACA
Sl-8s8018 MOV 364PLNFM MCC 132X5 4890 426248 ACH
SERWST TANK RWST
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1.5 CONTAINMENT HEAT REMOVAL SYSTEM

LA Sastem Fuogtion

Containment heat temoval systems perform the functions of containment heat
removal and pressure control following a loss of coolant accident. In cenjunction with the
ECCS, the containment heat removal systems completes the post-LOCA heat transfer path
from the reactor core to the ultimate heat sink. The Containment Spray System, which is
one of the containment heat removal systems, also serves to remove elemental iodine from
the containment atmosphere,

352 Sastem Definition

Contuinment heat removal systems include the following two systems:

Reactor Containment Fan Cooler (RCFC) System
Containment Spray (CS) System

The RCFC system provides the design heai removal capacity for the
containment following a LOCA, assuming that core residual heat is releassd to the
contminment as steam. This is accomplished by the continuous recirculation of the air-
steam mixture through cooling coils to transfer heat to essential service water. The RCFC
system consists of two redundant trains, each powered from a separate bus. Each train
consists of two 0% capacity fan cooler units.

The Containment Spray system is designed to remove fission products,
primanly elemental iodine, from the containment atmosphere following a LOCA. The
syster - also serves to reduce containment pressure and temperature duning the injection
phase of LOCA mitigation. The CS system consists oi two independent trains, each
containing u 100% capacity pump and three ring-type spray headers. During the injection
phase of LOCA mitigation the CS pumps draw suction from the RWST. During
recirculation the CS pumps draw from the containment sumps.

Simplified drawings of the Containment Spray system are shown in Figures 3.5-1
and 3.5-2. The interface between the containment fan cooler units and essential service
water is shown on the ESW system drawings in Section 3.9. The interfaces are threagh
motor operated valves CC-16A and CC-16B. A summary of data on selected containment
Spray system components 1s presented in Table 3.5-1.

3.8.3 %\mm.ﬂ.ngum
he Reactor Containment Fan Cooler system consists of two trains, each

containinig two 50% capacity fan cooler units. The RCFC is designed to commence
operation approximately 45 seconds following the initiation of a safety injection signal.

eat 1s transferred through cooling coils to essential service water. During normnal
operation the RCFC fan motor operates in the high-speed mode. On initiation of post-
LOCA mode of operation the motor will shift to low speed, resulting in lower air flow.
The lower air flow compensates for the increase in containment air densit:" resulting from
the higher pressure following a LOCA (Ref. 1).

The Containment Spray system consists of two pumps, each supplying three
spray headers located in the containment dome area. The spray system will be actuated by
high-high-high containment pressure (approximately 23 psig). During the injection phase,
water from the RWST is sprayed into the containment atmosphere by the CS pumps.

Following the injection phase the Spray pumps are realigned to draw suction from the
containment sump during recirculation.

Rk 1/89
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1.5.4 y \ ]

The C§ success cntena are not clearly defined in the FSAR in terms of
containment heat removal. However, the following is noted (Ref. 1);

« Operation of one of the two independent CS trains will provide 100% of
system capacity.

- Operation of one CS train will lower containment pressure enough so that
containment design leakage is not exceeded, and enough iodine will be
removed to restrict the site boundary and offsite doses to below the limits of
10 CFR 100,

The RCFC success criteria are as follows (Ref. 2):

- One of two redundant trains is in operation approximately 435 seconds after a
satety injection signai is initiated.

Parual CS and RCFS success criteria may exist. but are not defined in the FSAR.

385 Component Information

A Reactor Containment Fian Cooler Units 1A, 1B, 1C, and 1D
|. Fantype: vane-axial
2. Rated capacity: 50%
3. Accident made heat removal: 132 x 106 Brunr
B. Containment Spruy Purnp 1A
I Rated flow: 3405 gpm @ 450 ft head (195 psid)
. Rated capacity. 100%
3. Type: vertical centrifugal

C. Containment Spray Pump 1B
| Rated flow: 3925 gpm @ 450 ft. head (195 psid)
2. Rated capacity: 100%
3. Type: vertical centrifugal

3.5.6  Support Systems and Interfaces

A. Control Signals
. Automatc
The fan cooler units are automatically actuated by a safety injection signal.

The containment spray system is automatically actuated on high-high-high
containment pressure,

. Remote manual

The RCFC and CS systems can be actuated by remote manual means from
the control room,

ra

B. Motive Power

I The RCFC units, CS pumps, and motor-operated valves are Class 1E AC
loads that can be supplied from the standby diesel generators, as described
I Section 3.7. Redundant loads are supplied from separate load groups.
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Ihe RCFC ur are cooled by the Essential Service Water system (see
N¢ ’ U

Lubrication, ventillation, and pump cooling are provided locally for the CS

Byron/Brawdwood Final Safety Analysis Report, 6.

"
-

2 "

<. Byron/Braidwood Final Safety Analysis Report, Section 6.2.2
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Figure 3.5-1. Braidwood Uni! 1 Containment Spray System
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Table 3.5-1.

Braidwood Unit 1 Containment Heat Removal

for Selected Components

System Data Summary

COMPONENT 1D COMP LOCATION POWER SOURCEIVOLTAGE | POWFR SOURCE | EMERG

TYPE LOCATION LOLD GRP

CC-16A MOV 364PENRM MCC 131X5 480 426A8 AC/A

CC 168 MOV 364PE NRM MCC 132X4 480 A26PF NRM ACH

CC-27A MOV 364PE NEM MCC-131X5 480 426AB ACIA

cc-2/8 MOV I64PENHM MCC-13244 | 280 4261 NBM Al B

CC-FANA ACU RC

CC-FANB ACY RC

CC-FANC ACL RC

CC-FAND ACU AC

CS-1A OV ABAPENRM MCC-131X1 480 364PENRM AC/A

cs8 MOV 364PENEM MCC-132X4A 480 426PE17IM AC/B

CS-7A MOV 364PENRM MCC-131X5 480 426A8 AC/A

CS-78 MOV 364PENRM MCC-132X4 480 426PENAM ACB

CS-9A MOV CSA MCC-131X1 480 364PFENAM AC/A

cS-98 MOV CSB MCC-132x1 480 364A8 AC/A

CS ?1A MDP CSA BUS-141 4160 ESF11 AC/A

CS-P1B MDP CSB BU'S-142 4160 ESF12 ACB




Braidwood 1 & 2

3.6 INSTRUMENTATION AND CONTROL (1 & C) SYSTEMS
d.6.1  Jastem Function

The instrumentation ard control systems consist of the Reactor Protection
Svstem (RPS), the Engineered Safe y Features Actuation System (ESFAS), and systems
tor the display of plant information to the operators. The RPS and ESFAS monitor the
reactor plant, and alert the operator to take corrective action before specified limits are
exceeded. The RPS will initiate un automatic reactor trip (scram) to rapidly shutdown the
reactor when plant conditions ¢<ceed one or more specified limits. The ESFAS will
automatically actuate selected sufety systems based on the specific limits or combinations of
fimits that are exceeded. A remote shutdown capability is provide to ensure that the reactor
can be placed in o safe condition in the event that the main control room has to be
evacuated.

3.6.2 y (it

The RPS includes sensor and transmitter units, iogic urits, and output trip
relays that operate reactor tnp cirguit breakers to cause a reactor scram. The ESFAS
includes independent sensor and transtmitter units, logic units and relays that interface with
the control cireuits for the many different sets of components that can be actuated by the
ESFAS. Operator instrumentation display systems consist of display panels in the control
room that are powered by the 120 VAC electric power system (see Section 3.7). The
remote shutdown capability is provided by the remote shutdown panel in conjuiiction with
normal automatic svstems and local controls outside the control roem.

J.6.3 5 Cra L

A. RPS

The Westinghouse RPS (or Reactor Trip System, RTS) has two to four
redundant input instrumen: channels for each sensed parameter and two output
actuation trains (A and B). The A and B logic trains independently generate a
reactor trip command when prescribed parameters are outside the safe operating
range. Either RPS train is capable of orening a separate and independent
reactor trip circuit breaker to cause a scram. The manual scram A and B circuits
bypass the RPS logic t-1ins and send a reactor trip command directly to shunt
trip circuitry in the reactor trip circuit breakers.

B. ESFAS

The ESFAS has three or four input instrument channels for each sensed
parameter, and two output actuation trains (A and B). In gener~l, each train
controls equipment powered from different Class 1E AC electrical buses. An
individual component usually receives an actuation signal from only one
ESFAS train. The ESFAS generates the following signeis: (a) reactor trip,
provided one has not already been generated by the RgS. (b) safety injection
signal (SI5), (3) containment isolation, (4) main steam line isolation, (5) main
feedwater line isolation, (6) emergency diesel start, (7) control room isolation
and (¥) containment spray actuation. The control room operators can manually
trip the various ESFAS logic subsystems. Details regarding ESFAS actuation
logic are included in the system description for the actuated system,
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". Remote Shutdown

For equipment having controls outside the control room (which duplicate the
functions inside the control room), the controls are provided with a selector
switch which transfers control of the switchgear from the control room 1o a
local station. Placing the local selector switch in the local operating position
gives an annunciating alarm in the control room and turns off the indicating
lights on the control room panel.

The remote shutdown panels are located at plant elevation 383 feet in the
radwaste contro! area.

The main control room panels and the remote shutdown panels are located in
separate physical locations, on separate elevations, with separate ventilation
systems and multiple communication systems, and with lighted access routes
between the two locations. Therefore, it is expected that no single credible
event which will cause evacuation of the main control room will also cause
remote shutdown panels to be inoperable. Equipment having controls available
outside the conu: room are listed in Table 3.6-1 (Ref. 1),

. ’
o

. RPS§

In the analog portion, two to four redundant sensors and channels are used.
The coincidence required to cause a trip varies from parameter to parameter.
The channel's analog input is converted into a digital signal for the logic
portion. The RPS uses hindrance logic (normal = 1, trip = 0) in both the input
and output logic. Therefore, a channel will be in a trip s*ate when input signals
are lost, when control power is lost, or when the channel is temporarily
removed from service for testing or maintenance (i.e. the channel has a fail-safe
fallure mode). A reactor scram will occur upon loss of control power to the
RPS. A reactor scram usually i* implemented by the scram circuit hreakers
which must open in response to a scram signal. There are two series scram
circuit breakers in the power path to the scram rods. In this case, one of two

circuit breakers must open. Details of the scram system for Braidwood have
not been determined.

. BSFAS

A single component usually receives a signal from only one ESFAS output train
although both AFW pumps receive signals from both trains. ESFAS Trains A
and B must be available in order to automatically actuate their respective
components. ESFAS typically uses hindrance input logic (normal = 1, trip = 0)
and transmission output logic (normal = 0, trip = 1). In this case, an input
channel will be in a tnp state when input signals are lost, when control power is
lost, or when the channel is temporarily removed from service for testing or
maintenance (i.e. the channel has a fail-szfe failure mode). Control power is
needed for the ESTAS output channels to send an actuation signal. Note that
there may be some ESFAS actuation subsystems that utilize hindrance output
logic. For these subsystems, loss of control power will cause system or
component actuation, as is the case with the RPS. Details of the ESFAS system
for Braidwood have not been determined.
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1.6.6

Braidwood 1 & 2
Sy «

\. Control Power

1.

'

‘22

RPS

The RPS input instrument channels are powered from the 120 VAC
instrument buses (see Section 3.7). It is assumed that the RPS A and B
output Jogic trains are powered from separate 125 VDC distribution panels.
ESFAS

The ESFAS input instrument channels are powered from 120 VAC
instrument buses. It is assumed that the ESFAS A and B output logic trains
are powered from separate 125 VDC distribution panels.

Operator Instrumentation

Operator instrumentation displays are powered from the 120 VAC
instrument buses.

Section ¢ References

l.

Byron/Braidwood Final Safety Analysis R=port, Section 7.4.1.
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Table 3.6-1. Braidwood Equipment Controls Available
Outside the Control Room

lowing equipment can be controlled from local stations outside the main contro!

Auxiliary Feedwaier Pumps

Centrifugal Charging Pumps

Boric Acid Transfer Pumps

Essennal Serv, Water Pump

Component Cooling Water Pump

Reactor Containment Fan Coolers

Conwol Room Ventilation Unit including Control Room Air
Inlet Dampers

Primary Water Makeup Pumps

Charging Flow Control Valve

Letdown Onfice Isolation Valves

\ux. Feedwater Control Valves
Power-Operated Atmospheric Steam Relief
ressunzer Heater Control

nergency Boraton Isolation Valve

Py sy
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8.7 ELECTRIC POWER SYSTEM

3.7.1 Sastem Function

The electne power system supplies power to various equipment and systems
needed tor normal operation and accident response. The onsite Class 1E electric power
system supports the operation of safety class systems and instrumentation needed to
estublish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.7.2 ' it

The onsite Class |E electric power system consists of two 4160 switchgear
buses, designated 141 and 142, There are two standby diesel generators cornected to the
buses. Diesel generator 1A 15 connected to bus 141, and diesel generator 1B is connected
to bus 142 There are also four 480 VAC switchgear buses, designated 131X, 1312,
132X, and 132Z. Buses 121X and 131Z are connected to 4160 bus 141 through
transtormers, and buses 132X and 132Z are connected to 4160 bus 142 through
transformers. Buses 131Z and 132Z serve loads associated with the essential cooling
towers. Various motor control centers (MCCs) receive their power from the 480 VAC
buses

Emergency power for vital instruments, control, and emergency lighting is
supplied by two 125 VDC station batteries. The batteries energize two DC buces,
designated 111 and 112, Four 120 VAC instrument buses are connected to the DC buses
through inverters, and to 480 VAC MCCs through transformers,

Simplified one-line diagrams of the electric power system are shown ‘n Figures

A7-1 througn 3.7-4. A diagram of the diesel generator fuel oil system is shown in
Figure 3.7-5. A summary of data on selected electric power system components is
presented in Table 3.7-1. A partial listing of electrical sources and loads is presented in
Table 3.7-2.

273 i

During normal operation, the Class 1E electric power system is supplied from
the 345 kV switchyard, directly to the two 4160 buses through two system auxiliary
transtormers. An alternate source of power is also from the 245 kV ‘switchyard but
through Unit 2's 4160 <witchgear. The emergency sources of AC power are the diesel
generators. The transfer from the preferred power source to the diesel generators is
accomplished automatically by opening the normal source circuit breakers and then
reenergizing the Class 1E portion of the electric power system from the diesel generators.

The DC power system normally is supplied through the battery chargers, with
the bartteries "floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are sized to supply the
instrument inverters for up to 30 minutes, and other loads such as diesei generator control
power for up to 4 ho.

The 120 VAC vital buses normally receive power from the DC buses through
an inverter. An alternate source is from the 480 VAC system through transformers.

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups”, Load group "AC/A" contains components
recelving electric power either directly or indirectly from 4160 bus 141. Load group
"AC/B" contains components powered either directly or indirectly from 4160 bus 142.
Compunents receiving DC power are assigned to load groups "DC/A" and "DC/B", based
on the battery power source,
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3,74 Ssstem Success Criteria

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

fach Class 1E DC load group is supplied initially from its respective battery .
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)
Fower distnbution paths to essential loads are intact

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

3.7.8  Component Information

Standby diesel generators (2)

. Maximum continuous rating: 5500 kW
2. 2 hour rating: 6050 kW

3. Rated veltage: 4160 VAC

4. Manufacturer: unknown

B. Batenes (2)
I. Rated voltage: 125 VDC

3.7.6  Support Systems and Interfaces

A. Control Signals
1. Auromatc
The standby diesel generators are automatically started based on:

Undervoltage on the normal bus
Safety injection signal (SIS, see Section 3.3)

2. Remote manua!

The diesel generators can be started, and many distribution circuit breakers

¢an be operated, from the main cantrol room.

B. Diesel Generator Auxiliary Systems
I. Diesel Cooling Water System
Heat is transferred from a jacket water system to the Essential Service Water
system. Each diesel receives redundant cooling water supplies from the
ESW "A" and "B" headers (see Section 3.9).
2. Diesel Starting System
Each diesel has an air stanting system.
Diesel Fuel Oil Transfer and Storage System
A 500 gallon "day tank" supplies the ielatively short-term (approximately 72
minutes) fuel needs of eack diesel. Each day tank is replenished from two
25.000 gallon storage tanks during engine operation.
4. Dicsel Lubricaiion System
Each diesel generator has its own lubrication system
Combustion Air Intake and Exhaust System
This system supplies fresh air to the diesel intake, and directs the diesel
exhaust outside of the diesel building.

T

wn
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. 6. Diesel Room Ventilation System
This
i i

system maintuins the environmental conditions in the diesel room
within limits for which the diesel generator and switchgear have beer
qualified. This system may be needed for long-term operation of the diesel

eneriatnr
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Table 3.7-1. Braidwood Unit 1 Eiectric Power System Data Summary
for Selected Components
COMPONENT ID | COMP. LOCATION |POWER SOURCE|VOLTAGE| POWER SOURCE | EMERG
TYPE g LOCATION LOAD GRP,

ACBUS-111 BUS BATRM111 TH-111 120 BATRMI11 AC/A
ACBUS- 111 BUS ~ Y ATAM: 11 INV- 111 120 BATAMI11 AC/A
ACBUS 112 BUS  |BATRAM - IR 112 120 BATHM112 ACH
ACBUS-112 BUS BATRHRM112 INV-112 120 BATRM112 AC/

ACBUS-113 BUS BATAM111 TR-113 12 BATRM111 AC/A
ACBUS-113 BUS BATRM111 INV-113 120 BATRM111 AC/A
ACBUS-114 BUS BATRM112 R-114 120 BATAM112 ACB
ACBUS-114 BUS BATHM1 12 INV-114 120 BATHM112 ACH
BC-111 8C BATAM1 11 BUS-131X 125 ESF11 DC/A
BC-112 BC BATRM112 BUS-132X 125 ESF12 oC8
8T-111 BATTY BATRM1 11 125 DC/A
BT-112 BATT BATRM112 125 oCA8
BUS-131X BUS ESF11 TR 131X 480 ESF11 AC/A
BUS-132X BUS ESF12 TR-132X 480 ESF12 AC/B
BUS-141 BUS £ESH Y DGA 4160 DGA AC/A
BUS-142 BUS ESF12 DG-iB 4160 0GB ACB
CB-1A cB eSF1t DG-1A 4160 OGA AC/A
CB-1B cB ESF12 DG-1B 4160 DGB AC/B
DCBUS-111 BUS BATRM111 BT-111 125 BATHM111 DC/A
DCBUS-111 BUS BATRM111 BC-111 125 BATRM111 DC/A
DCBUS-112 BUS BATRM112 BT-112 125 BATRM112 DC8
DCBUS- 112 BUS BATRM112 BC-112 125 BATHM112 DCB
DG-1A DG DGA 4160 AC/A
DG-1B DG DGB 4160 AC/B
INV-111 NV BATRM111 MCC-121X2 120 414PENRM DC/A
INV-111 INV FATRM 11 DCBUS-111 12¢ BATHM111 DC/A
INV-112 INV jBAmm 12 MCC 132x2 120 425PE NRM DC8
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Table 3.7-1. Braidwood Unit 1 Electric Pownr System Data Summary
for Selected Components (Continued)

COMPONENT 1D | cOMP. LOCATION [POWER SOURCE|VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LlOAD GRP

INV-112 NV BATHM112 DCBUS 112 120 BATRM112 nC/8
INV-113 INV CATRMT11 MCC 131X4 120 314PENRM LCA |
INV-113 INV BATRM111 DCBUS-1 11 12¢ BATHRM111 DCA
INV-114 INV EATRM112 MCC-122X4 126 426PENIIM DC/B
iNV-114 INV_ | BATRM11Z DCBUS 112 120 BATRM112 GIoE)
MCC-131X1 MCC 364PENREM BUS-131X 480 ESr11 AC/A
MCC-131X1A MCC 364PENRM MCC-131X1 480 354PF NAM AC/A
MCC-131%2 MCC 41aPENRM BUS- 131X 480 ESF11 AC/A
MCC-131X3 MCC 383AB BUS-131X 480 ESF11 AC/A
MCC-131X4 MCC 414PENRM BIIS 131X 480 ESF11 AC/A
MCC-131X5 MCC 426AR BUS-131X 489 ESF11 AC/A
MCC-132X1 MCC 364A8 BUS-132X 480 ESF12 AC/B
MCC-132X2 MCC 426 PENRM BUS-132x 480 ESF12 ACB
MCC-132X3 MCC 383A8 BUS-132X 480 ESF12 ACH
MCC-132x4 . MCC 426PENRM BUS-132X 480 ESF12 ACB
MTC-132X4A MCC 476PE NilM MCC-132X4 480 L26PENRM AC/B
MCC-132X5 MCC 426AB8 BUS-132X 480 ESF12 AC/B
TR-111 XFMA | BATHMI1Y MCC-131X1 120 364PENAM AC/A
TR-112 XFMH BATAM112 MCC-. _2X1 120 364A8 ACB
TR-113 XFMR BATREM111 MCC-131X3 120 383AB AC/A
TR-114 XFMR | BATAM112 MCC-132X3 120 383A8 ACB
TR-131X XFMR ESF11 BUS-141 480 ESF11 AC/A
TR-132X T PR [ESFi2 BUS-142 280 ESF12 ACR




at Braldwood Unit 1

Table 3.7-2. Partial Listing of Electrical Sources and Loads

FOWER VOLTAGE | EMERC [POWER SOURCE| LOAD LOAD COMP T COMPONENT |
OUR [LOAD GRP| LOCATION [SYSTEM [COMPONENT IO £  LOCATION
3. DA BATRMIT EF BCBUSTTI Bus |BRYT A0
¥ eTE BATRMTTZ EP DCBUS 112 |BUS  |BATRMTIZ |
) B3 ToA BATEMIT) P BeBUS 111 BUS | T
[BY-118 i ot - BATAMI112 (EH BATAMTIE ]
;?;1 TTX L DCA EoF1 BT BC  |BATRMTIY
EUS 131K rid ACK ESF11 EP MGG TaIXT | MCC NRM
BUG 101K B0 ACA ESF11 EP |MCC3IRE  |MCC |4T4PENRM
MBUSTo1X 1% ACA 41 20 EP . [MCCI3IKS [MCC 1303AR
BUS 131X aF AC A ESFIT 2 MCC 131X4 | MCC  |414PENAM
[BUSToTX Y ACA ESFTY EP MCC 131K |MCC  |426AE
FEUTTTR % 44 43 BT TBCTBATRMT S
MBUS I T RS ESFT2 EF  [WCCTaaXT [ WCE [363AE
‘ 5 T80 AC T ESF 12 P WMCC-138X2 | MCC | 426PENRM
BUS 100k e Yol ESF1z EF WCC 132X3 | MCE | 383AB
BUS 136) 480 ACE Fie EP MCC-132Xd | MCC | 426PENRM
BUS Ta0K a8e ACE ESF12 TP MCC-32X8  |MCC | 426AB ]
EUETT Sl TR ESFTY AFW  |AFWEIR MOP | 3B3AE
BUS 14 G180 ESEIN CCW Fo MOP | 364AB
BUS 147 3160 ACA ESF 1 CVCS |GV PIA MDOP | CVA
VESTY 4160 ACTA ESETT ECCS  [AR-PIA - [WOF [
Bus. 14 3160 ACA ESFT1 ECCS  |SIPIA (VT L2 T Y
BUS 141 380 ACIA FT1 31X DG LN —
BUS 141 aE ACTA ESF1 ESW A MDF TESWPMPA ]
BUS. T4 'y ACA ESET) (ST 07 W 7+ o7 u—
BUS T4; A160 3F12 [CCWP0 | MOP ]384
BUS 142 i ACE ESFIe W [CCWPRIB MOF | 364AB
VBT P Vo 113 O 72 e £ o
PREEL 3160 ACE ESF1Z ECCS |RR-PIB . [WOF R
BUS T4z 1160 Th ESFI2 ECCS  |SPIB L1 L D
BUS 142 80 ACE ESF12 43 TR 192X (ESFI2
BUS 14¢ 3160 ACD ESF 12 ESW  |ESW-PIB  |MOP |ESWPMFE —
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Table 3.7-2. Partlal Listing of Electrical Sources and Loads
@t Braldwood Unit 1 (Continued)

FOWER VOLTAGE | EMERG [POWER SOURCE] LOAD | LOAD — [COME] COMPONENT
QURCE LDAD GRP LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION
(BUSTa: G TACE ESF e PARRS [CEPTB  |MOF |CSB

;?. 3 . énc ) TS CCW  |CCWPIA | MDP [364AD
fa ‘ 7 DA BATEMTTY TRV u (BATRMTTT |
;::a-s Pyt ; TR BATEMITY 43 TNV 113 NV |BATRMTT
reeeTETT—T ERTRTTT e TRV vTexTERTTT ]
oL L SR R B F B [BATRMTIE TEF —TINVTTd N |
:Lr:»ﬁ*i 4160 AC A TGA EP | BUS 141 L L | B
MeETR 3160 ACA 41T 43 TBIR TE 1
o8} FEY: ACE ol EP BUS 14¢ U8 [ESFIZ ]
Beje Bl aTE0 TACE DGE (43 TH8 LA
[ TNV [18 }x: A EAYENTT EF ACBUST11 |BUS | BATENTTY
:r Rv.T | f-\: T BATAMITE 42 ACBUS 112 |BUS [BATRMTIZ
[TRV-T13 ] TAC A BATRMIT! EP ACBUS 118 |BUS |BATEMITI
SRR & TACE BATAMTTZ 112 ACBUS. 114 |BUS | BATEMTTE 1
MCC 131X g ACA SEAPENRM | AFW [ AFW-T3A MOV | AFWPPTNL |
MEC-131X1 [ ACA SEAPENAM AFW  [AFW138 [ MOV  [AEWPBTRL
MCC- 131X ik AC A JCAPENAM AFW | AFW-13C MOV [AFWBRTNL
MCC 131X1 460 ACA AGAFENEM TAFW-130 MOV | AFWPPTNL
MCC Ta1k1 [480 ACA J6APENRM COW | CCWB412A [ MOV [364AB
MCCIa1XT 480 A SB4PENRM [ CVCS [CV-TTe0 MOV | B64PENAM
MCCiaTx) ' ACA JEAPENAM  [CVCS  [SIBE0TA — TWOV TS8P ENET
MGG 13TX1 480 ACA EAPENAM  |ECCS | CV-8800A WOV T3sapER—
¥ oo RS K5 M -1, Yo ) JEAPENAM  [ECCS  |RHETEA — [NOV TIEIFENaT—
MGG ATk 485 ACA JEAFENAN, ECCS  |AHBTIBA MOV T384PERRM
MCC-131XT 480 ACR JCAPENRM  [ECCS  [SIBBOTA ROV ot
MCC 131X 4E ACA JEAPENAM S | SIB81 A MOV |S6aPENRM |
MCC- 131K [460 AC A SGAPENRM | ECCS  [SlL88siA VOV T3siPEvE
MCC-131X1 480 ACA J6APENAM  |ECCS  |Sre8ziA WOV TSasenar——
MCC-131X1 [480 ACA SBAPENAM SI-8923A MOV TSR
MGG 131XT  ]480 ACA J64PENRM MCTTaTXIA [ MCC | 364PENAN ]
MCC 131X 1 120 AC/A JGAPENRM  EP (TR X TERTE T
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Table 3.7-2.

at Braldwood Unit 1 (Continued)

Partial Listing of Eiectrical Sources and Loads

FOWER VOLTAGE | EMERG |POWER gomrm ~ LOAD TOMP | COMPONENT ]
SOURCE LOAD GAP|  LOCATION  |BYSTEM|COMPONENT ID| TYPE | LOCATION

MOC- 131X GRD AC A JGAPENRM EOW ESW-1-33 MOV |ESWPMPA

L wTo R b R Y o ACA SEAPENAM ESW-1-33 MOV [ESWPMPA

%o ToR K AT g ACA JCAPENAM ESW  |ESW-1.4 WOV | ECWPNMPR

VTR LY 480 ACA JE4PENAM ESW | ESW. 4 MOV | ECWPNMPA |
MEC 131X 60 AC A JGAPENAM ESwW 5 WOV | S4EAE

e TaTk ae0 TACA JGAFENRAM | PARRS |G TR MOV TIeaPENa
o2k B B ACA SEAPENAM COOR MOV [CER
'm; TRTR 1T Yo T ETER0ER WOV TSP ERRN
[WCTTaIRTA [ ahe ACA JGAPENAM (50838 | MOV | S64PENEM 1
[MCC Ta1Re o0 i::l S14PENRAM EP INV-111 NV | BATRMITI

e 131Xs Ak TRCA TTAPENAM RS -B000A  (MOV (/e
MCCI31X a6 %.\ A dTIPENRM RCE |RC-B70TA MOV | e

[T ab IA: A dTAPENAM RCS W'ﬂbv R

CC-131%3 148 ACA JE0AD AW |AFW.17A MOV [ 363AE

M- 1a1X3 ab0 AC A KCELY) AFW AFWBA MOV | 383AD
WCC-131%3 480 ACA EEE TCW  |[CCW-TB478A [MOV | 36dAB
[WCTTITxs e ACA I63AE COW |CCW-1B473A [MOV |36dAB
MCC 131X5 120 ACA JE3AR tF 13 1
MCC181X3 | 460 ACA JBIAD ESW  [ESW-11R MOV [8XTA
MCC-131X4 120 OCA SIAPENAM EP TNV-118 (Y1 T
MCC 13 1X8 1480 ACA 4JEAD (CC-16A | MOV | 36aFENEN
MCC-131X8  [460 ACA A25AD e L ) B L0 T
WCC 131XD 480 AC A 426AD (TS TA MOV | J6aPENRM
¥ ol Rk CM P T T ACE JCAAE CCW  [CCW- 104738 [MOV TI6aAp 1
MGG 132X 1480 ACH KLTY Y- W L LT E——
¥ oo YT AT T64AE TCW i MOV | 364AD

Y oL R T R Y ACB 364AD ECCS | 5166070 MOV | SIA

NMCC 132X IR AC D S6AAD ECCS  |GI802d MOV JBR
MGG 132X 120 ACB I6AAD 43 TR-112 XFMR |BATRMTIZ ]
MCG 132X1 1480 ACE I64AB (ESW-0-7 V| 346AD
MCC-132X1 450 ACE J04AB ESW ESW.. 18 MOV TBRIE
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Table 3.7-2. Partial Listing of Electrical Sources and Loads
at Braldwood Unit 1 (Continued)

TWET VOLTAGE | EMERG |POWER SOURGE| LOAD | [COMP | COMPONENT |
SOURCE LOAD GRF| LOCATION  [SYSTEM|COMPONENT ID| TYPE | LOCATION

) WEC 198K Y s AC B 364AD W |ESW-1.34 MOV |ESWPMPEE |
MGG 13eXT 148 ACE S64A0 ESW ! VMOV |ESWPNMBE |
:?-?r? TIN at ACE JEAAE W W15 MOV | ESWPMPE
I:mw X |48 ACE SEAT T TESWTEEW TS MOV |ESWPMPE
128K S o Y T ACTA ELTY 3 I A £ —
MCC ToERs F1s oo} : d0CPENHM  JEP . |INV-112 WV |BATAMIIE |
MCC 13eke  [46 AC B 4eePENAM TACE | RC.8oo0n oV e

oo ) Y ¥oll - dICPENAM | RCS |RACEoE MoV | e
T T R T R R T e
(MCCTaexs | 480 Yo I63AB AFW | RFW1 B WOV | DOAFW
T a80 | A B JEIAE AEW MOV |OOAFW ]
ST ; *I»‘«‘C,a TEIAE 43 R NET) NPV TBATAMTTE
f- ¥ a8 ACH JZEPENEM AFW | AFW.T3E MOV | AFWEPTRL
TR T AvE SZ6PENAM AFW | AFW-T3F MOV [AFWPETNL
-'Lt,u.cmm T ACE GZBPENAM AFW  [AFW-158 MOV | AFWPETNL 1
[CVSC-192Xa |46 ACE 426PENAM AFW | AFW-13H MOV TAFWPPTNL ]
(¥R F) C R T TS T2EPENRM VS [CV-112¢ VoV [ 3E4PENEM

M IR 1380 Yol TTEPENEW BCCS (AN ETTEE MOV | SeaPEREN
MeC 132X4  [480 ACB 426PENAM | ECCS [RAN-87168 MOV T384PENE
ST 138X 1488 ACEFENFM B 1 T Y1V 1 E—
MCC-tasxa  [480 ACH 42EPENRM | ECCS  |Sra8ziB WOV [SeiPENE
MCC-132K4 — |480 ACE  |4Z6PENAM  |ECCS [SreasiE 1MoV T3eirENaT—
(oI oBEKFY T R YT AT [42CPENANM — [ECCS [STESTIE oV ToE
MCC-132Xd 1120 se%]: 426PE TR EP INV-114 NV Mi1e
[MCCTIZxT (480 ACE ATEPENRANM  |EP [MCC 1aZKaA [MCE TaereNm
(¥ oF B 1 I R Y Ts  Ye3] QZEPENRM HR® |CC 168 [MOV | J6aPENEM
LM“C T92%d  |480 ACB | 426FENAM — [PARES G0 WOV Toerree—
R ACE AZEPENAM HAS [CSTB MOV | 3eaPENEN
MGG TaeKAA [480 ACD AZEPENAM (ST68028 [ MOV | 364PEN

MGG 132X4A 480 AC'B 426PENAM ECCS 15186118 MOV | 364PENAM |
MCC-132R4A  [4B0 ACE 4.6PENAM PARRS |[CB 1B MOV [ 384PEN




Table 3.7-2. Partial Listing of Electrical Sources and Loads
at Braldwood Unit 1 (Continued)

POWER VOLTAGE | EMERG [POWER SOURCE] LDAD | LORD T COMFT COMPONENT
| SOURCE LOADGRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOCATION
e TEe AC®  |4C6AB VES [ STeeo e WBV | SeaFENAM
o] ol ) ako ACA TEIAD CCW L OA 3R [ MOV | J64AD
LY ottt i FYs RCB . |JG4AE CCW  |CeW. 204738 [MOV | 36aRE
PP T Yol BATRMI T 43 ACBUS 1T TBUS ] T
RCEEF T30 RCB | BATRMY EF ACBUS 112 (BUS |BATEMTIE
RERER s AC A BATHMITT cF  |ACBUS 113 |BUS |BATAMITT
R EE ) ACB  |BATRAMIIZ 113 ACBUS 114 |BUS  |BATRMTIE
RLEBEIY L ACA EOFT1 BUS 131X BUS | EGFTT
[T Taex q60 ACE  |toFie 1 BUS 132X BUS |ESF12
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Braidwood 1 & 2
1.8 COMPONENT COOLING SYSTEM

3.8.1 Sy 0

The Component Cooling system provides cooling water to various plant
components in both units during normal operation, and plant shutdown. After an accident,
the Component Cooling system acts as an intermediate system between the components
being cocled and the Essential Service Water system. Separation is required to minimize
the possible release of radioactive matenal, The Component Cooling System serves to
remove residual and sensible heat from the RCS during plant shutdown by cooling the
RHR heat exchangers.

3.8.2 Sy

The Component Cooling system is a closed loop system consisting of five
motor driven pumps, three heat exchangers, two surge tanks, and associated piping and
valves, The system 1s designed to serve both units. The major heat loads in the plant can
be divided into a Unit 1 loop and a Unit 2 loop, with each loop containing two pumps and
one heat exchanger. An exception is the RHR heat exchangers and pumps, which are
cooled by u common header which may be aligned with the Component Cooling pumps for
Unit T or Unit 2, or isolated and supplied by the fifth pump and third heat exchanger,
which are common to both units. These components are designated pump 0 and heat
exchanger 0

The heat exchangers transfer heat to the Essential Service Water svstem. The
surge tanks accommodate expansion, contraction, and in-leakage of water,

Simplitied drawings of the Component Cooling system are shown in Figures
3 8-1and 3.8-2. These drawings show some components from Unit 2. Unit | component
IDs begin with "1, Unit 2 component IDs begin with "2". A summary of the data on
selected Component Cooling system components is presented in Tabie 3.8-1.

3.8.3 Ny D

Three component cooling pumps, two component cooling heat exchangers, and
the two surge tanks are sufficient for normal operation of the two umits. The remaining two
pumps and one heat exchanger serve as backups. Cooling water is circulated by the pumps
through the shell side of the heat exchangers to the components being cooled, then back to
the pump suction. Demineralized makeup water is added into the surge tanks as needed to
ma'kamn coolant inventory. A backup source of makeup water is the primary water storage
tank,

Heat loads supported by the Component Cooling system include the following:

RHR heat exchangers and pumps
Spent fuel pit heat exchangers
Letdown heat exchanger

Excess letdown heat exchanger
Posiuve displacement charging pump

Component cooling is also provided for additional components, such as the reactor coolant
pumps and components of the Chemucal and Volume Control System,

3.8.4  Ssstem Success Criteria

Following a LOCA, the following success criteria apply to the Component
Cooling System (Ref. 1)

- Following a LOCA, Unit 1 equipment is normally isolated from Unit 2
equipment. Component Cooling System equipment in the unit experiencing
the LOCA 15 then divided into two redundant trains each consisting of one
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B

3.8.6

3.8.7

Braidwood | & 2

Component Cooling pump, one heat exchanger and half of the baffled surge
tank. One Component Cooling train is adequate for establishing a safe
shutdown condition

- Essential Service water must be supplied to the Compouient Cooling heat
exvhanger used for post-LCCA recovery.

C  {nfarms don

. Component Cooling Pumps 1A, 1B, 2A, 2B, and 0

I. Rated flow: 4800 gpm @ 250 ft head (108 psid)
=. Rated capacity: 33% (to supply both units)

3. Type: honizontal centrifugal

Component Cooling Heat Exchangers 1A, 1B, and 0
!. Design duty: 40.87 x 100 Bru/hr

=. Type: shell and straight tube

’innm\m Qrsmms and |n|gcmggs

Control Signals
Automatic
The Component Cooling pumps are not automatically actuated.
«. Remote Manual
The Component Cooling pumps can be actuated by remote manual means
from the control room and from the 1emote shutdown control panel.

Motive Power

I. The Component Cooling motor-driven pumps and motor operated valves
are Class 1E AC loads that can be supplied from the standby diese!
generators as descnibed in Section 3.7.

Other

I. The Component Cooling heat exchangers are cooled by the Essential
Service Water system.
:

2. Lubrication, ventilation, and cooling are provided locally for the Component
Cooling pumps.

Section 3.8 References

I Byron/Braidwood Final Safety Analysis Report, Section 9.2.2.
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Table 39-1. Braidwood Unit 1 Essential Service Water System Data Summary
for Selected Components

COMPONENT D comp. LOCATION POWER SOURCE|{VOLTAGE POWER SOURCE | EMERG
TYPE LOCATION LCAD GRP!
ESW O 7 MOV 346AR MCC 132X1 280 36448 ACH |
ESW-1-1A MOV SX1A MCC-131X3 489 I83AH AC/A
ESW-1-1B MOV SX18 MCC - 132X 1 480 364AH ACH
ESW-133 MOV ESWPMPA MCC-131X1 480 3641 NBM ACA
ESW-1-33 MOV ESWPMPA MCC-131Xx1 480 64T NRM ACA
ESW 1-34 MOV ESWPMPB MCC 1221 480 364A8 ACB
ESW-1-34 MOV ESWPMPR MCC-132X1 480 364AB ACH
ESW 14 MOV | ESWPMPA MCC-131X1 480 I6APENRM AC/A
ESW 1.2 MOV ESWPMPA MCC-131X1 480 SHAPENRM AC/A
ESW 1.5 MO! ESWPMPB MCC- 132X1 480 364AR AC 3
ESW-15 MOV ESWPMPH MCC-132X1 4890 364A8 ACH
ESW-1-7 MOV 346AB MCC-131 X1 480 364PENRM A A
ESW-P1A MDP ESWPMPA BUS-141 4160 ESF11 ACA
ESW-P1B MOP ESWPMPB BUS-142 2160 ESF12 ACH




Braidwood | & 2
4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Brawdwood Station, Units | and 2, is located in northern Lllinois, 2 miles
south of the town of Braidwood and 50 miles southwest of Chicago. The site is in the
southwes: corner of Will County in & predominately agricultural area. The site ocoupies
approximately 4320 acres of land. Figure 4-1 is a general view of the plant and vicinity
(from Ref, 1),

The major structures at this unit include the two containment buildings, a
shared turbine butlding, a shared auxiliary building, and a shared fuel building. A site plot
planis shown in Figure 4-2. Plant section drawings are shown in Figures 4-3 and 4-4,

Each containment structure is a reinforced concrete cylinder with a steel liner.
The containment contains the reactor vessel, reactor coolant pumps, steam generators, and
pressurizer. Pumps, piping, and valving for the reactor coolant system is completely
contained within the conta.nment structure. Access to the building is via an equipment
hatch or a personnel hatch, Piping and electrical penetration areas are on various levels of
the auxiliary building.

The turbine building, located west of the containments, houses the turbine
generator and the associated power generating auxilianes.

The auxiliary building is located to the west of and between the containments
and contains much of the plant's safety reiated equipment, specifically the auxiliary
feedwater pumps, high pressure injection pumps, RHR pumps and heat exchangers,
containment spray pumps, charging pumps, component cooling water pumps and heat
exchangers, and motor control centers supplying power to safety system components,

The fuel building 1s between the two containments and houses the spent fuel
pool

4,2 FACILITY LAYOUT DRAWINGS

Figures 4.5 through 4-11 are simplified building layout drawings for
Braidwood f)cluils of the turbine building and many of the outlying buildings are not
shown on these drawings. Major rooms, stairways, elevators, and doorways are shown in
the simplified layout drawings, however, many interio:. walls have been omitted for ¢larity.
Labels printed in uppercase correspond to the location codes listed in Table 4-1 and used in
the component data listings and system drawings in Section 3. Some additional labels are
included for information and are printed in lowercase type.

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

4.3 SECTION 4 REFERENCES

|. Heddleson. F.A,, "Design Data and Safety Features of Commercial Nuclear
Power Plants.”, ORNL-NSIC-55, Volume IV, Oak Ridge National Laboratory, Nuclear
Safety Information Center, March 1975.
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Figure 4-2. Braidwood 1 & 2 Plot Plan
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Figure 4-4. Byron 1 & 2 Braidwood Auxiliary, and Fuel Handling Building Elevation Drawing
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Figure 4-5. Braidwood 1 & 2 Station Arrangement, Elevation 330°
of the Auxiliary Building
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Figure 4-6. Braidwood 1 & 2 Station Arrangement, Elevation 346
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Figure 4-7. Braidwood 1 & 2 Station Arrangement, Elevation 36
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Figure 4-8. Braidwood 1 & 2 Station Arrangement, Elevation 383"
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Figure 4-9. Braidwood 1 & 2 Station Arrangement, Elevation 401"



0O8/1

Cat D

NOHTH
=

ESF12 | ESF11 li;

Figure 4-10. Braidwood 1 & 2 Station Arrangement, Elevation 426'
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Table 4.1,

Lodes
346AB

I4APENRM

I64AR

I64PENRM

383AB
401AB
414PENRM
426ARB
426PENRM

AEER

A\FWPPTNL
BATRM111

BATRM112

CR

CSA

CSB

Definition of Braidwood 1 Building and
Location Codes

Descriptions
346" elevation of the Auxiliary Building

Penetration Area, located on the 346' elevation of the Auxiliary
Building

346" elevation of the Auxiliary Building

Penetration Area, located on the 364" elevation of the Auxiliary
Building

383" elevation of the Auxiliary Building
401" elevation of the Auxiliary Building
Penetration Area, located on the 414" of the Auxiliary Building
426 elevaton of the Auxiliary Building
Penetration Area, located on the 426' of the Auxiliary Bu‘lding

Auxiliary Electric Equigmem Room, located on the 451
elevation of the Auxiliary Building

Auxiliary Feedwater Pipe Tunnel under Main Steam Tunnel

I 11 Battery Room, located on the 451" elevation of the Auxiliary
Building

112 Battery Room, located on the 451" elevation of the Auxiliary
Building

Control Room, located on the 451" elevation of the Auxiliary
Building

Core Spray Pump A Room, located on the 346’ elevation of the
Auxiliary Building

Core Spray Pump B Room, located on the 346" elevation of the
Auxiliary Building

Condensate Storage Tank

Centrifugal Charging Pump A Room, located on the 364"
elevation of the Auxiliary Building

Centrifugal Charging PumF B Room, located on the 364
elevation of the Auxiliary Building
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Table 41, Detinition of Braidwood 1 Building and

’ i ’)‘“ [
DDAFW

DGA

DGAFLUEL

DGB

DGBFUEL

ESFl]

ESF12

ESWPMPA

ES'VPMPR

LOCSR

RC

RHRA

RHRE

RHRHXA

RHRHXB

RWST

Location Codes (Continued)

Descriptions

Diesel Driven Auxiliary Feedwater Pump Room, located on the
38 elevation of the Auxiliary Building

Diesel Generator 1 A Room, located on the 401" elevation of the
Auxiliary Building

Diesel Generator 1A Fuel Storage Room, located o1 the 183"
elevation of the Auxiliary Building

Diesel Generator 1B Room, located on the 401" e.evation of the
Auxihary Building

Diesel Generator 1B Fuel Storage Room, located on the 383"
elevation of the Auxiliary Building

Division 11 ESF Switchgear Room, located on the 426'
elevauon of the Auxiliary Building

Division 12 ESF Switchgear Room, located on the 426
elevaton of the Auxiliary Building

Emergency Service Water A Pump Room, located on the 330’
elevanon of the Auxiliary Building

Emergency Service Water B Pump Room, located on the 330
elevauon of the Auxiliary Building

Residual Heat Removal System "A" Pump Room, located in the
Auxiliary Building on the 93 elevation - east side of the Reactor
Containment Building

R=actor Containment Building

RHR Pump A Room, iocated on the 346' elevation of the
Auxiliary Building

RHR Pump B Room, located on the 346 elevation of the
Auxiliary Butlding

RHR Heat Exchanger A Room, located on the 364" elevation of
the Auxiliary Buiiding

RHR Heat Exchanger B Room, located aon the 364" elevation of
the Auxiliary Building

Refueling Water Storage Tank
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4K

46
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Table 4.1,

Ludes

RWSTTNI

RSCP

SIA

SIR

STMTNI

SA

SXIB

SXCTA
SXCTASG
TB

TLSF

UPCSR

Definition of Braidwood 1 Bullding and
Location Codes (Continued)

Rescriptions

Tunnel from RWST, located on the 364 elevation of the
Auxiliary Building

Remote Shutdown Control Panel, located on the 383 elevation
of the Auxiliary Building

Safety Injection Pump A Room, located on the 364’ elevition of
the Auxiliary Building

Safery Injection Pump B Room, located on the 364’ elevation of
the Auxiliary Building

Muain Steam Tunnel, locatec on the 264 elevation - outboard
side of Containment

Pit containing ESW Valve 18001A, located on the 330
elevation of the Auxiliary Building

Pit containing ESW Valve 1S001B, located on the 330
elevation of the Auxiliary Building

Emergency Service Water A Cooling Tower
Switchgear Room for the ESW A Cooling Tower
Turbine Building

Spent fuel pool operating floor, located on the 426' elevation of
the Fue! Building

Upper Cable Spreading Room, located on the 467 of the
Auxiliary Building
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Table 4-2. Partial Listing of Components by Location
al Braidwood Unit 1
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[346A8 ESW
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Table 4.2, Partial Listing of Components by Location
at Braidwood Unit 1 (Continued)

T TOCATION ] mvmmw
TCIPENAM ECCE (S Bbz B MoV
[JEaPENRNM |[ECCS  |STBBUZA MoV |
(SC4PENRM  |ECCS  |SI-BBOZE | MOV
[EaPENRNM [EP MCCTaIkT [MCC |
TCAPENRM P MCTTSIXIA  [MCC |
| 42 PEARRS [CC TR MOV ]
TAPENEM CCaR WOV ]
[JGAFENRM  |PARRS [CC-27B MOV |
FEIPENR— TPARRE TCS A v
TEAPENAN T [PARRS [LETE WV |
TCAFENAM PAHRS [CS78 WV
KEKLY:) AW [AFWPIA  [MOF |
KIELY:) AW [ARFWTIR MOV ]
SEIAD AFW . |AFW-BA MoV |
JEIAD EF [MCC31X3  [MCC |
KERYY:) L MCCT32X3  [MCC |
GVaPENRM  |EP MCC |
AT4PENRM MCC131%d  [NMCC
£ MCTT31X8  [MCC |
A2EAR EP MCT13eX8  [MCC |
L3 N 14 ol Tk ¢ 1 ol o
(GZEPENRM — |EP MCC-132X4  [MCC |
[ZZBPENRM  [EP MGG T32XaA TMCE
AFWRPTRE  TRFW TAFWoTIE WOV
AFWPPTND  |AFW  |AFW-13F MOV |
AFWPPTNL AFW  [AFW-13G MOV |
AFWPPTNL AFW  [AFW-13A MOV |
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Table 4-2. Partial Listing of Components by Locatien

at Braidwood Unit 1 (Continued)

[OCATION mmrggg:*
[AFWRPTRC  |AFW  [AFW-T38 MOV ]
LIVWFPW[_“TFW_WW'
(AFWPPTRE (AW AW oy
BATRRATTY DCBUS T [BUS |

Y I e —
BATRNTTT e L AGER BATT™
BATRIATT EF TBCBUS 1T |BUS |

T 113 TR 111 RENF |
BATRTTTEF TR T TP
BATRMTTS EP INV-1T9 NV
BATRTATT RVTTT NV

Rk P INV-118 NV
BATRM1TY EFP [INV-Tig RV
BEATRMTTI ACBUS T TEUE
BATANTTT  [EF  [ACBUSTT E'CJ'!;""1

T |EF  |ACBUS-T18 [BUS |
BATRMTTY ACBUST1S [BUE
ERTHMTTS EF|DCBUS. 112 |BUS |
BATRMTTZ — TEF—T8C T80
‘BATAMT 12 |EP Br-118
(BATRMT12 BT
BATRMTIZ  [EP  [TRTE — TXEnmr
a1 AP L b - S ST w— Y
BATREM 112 INV-A1e v
BATAMTIE  [EF  [IRVTiE vV
BATRMY12 EP INV-114 NV
BATRWTTZ “JT.'F NV-TTe 1
BATRMTIZ — EP ACBUS- 112 |BUS |
BATRM1 12 ACBUS 112 |BUS |
BATRMTIE ACBUS 114 |BUE
EATRW T2 US11é |BUS |

§9
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Table 4-2. Partial Listing of Components by Location
at Braldwood Unit 1 (Continued)

o N *mmmmr
L:sh PARRS [CSPIA  [MDF
CEX TS oA MoV
e TPAFRE [CEPTE—[WOF
i PAHRS [C58B MoV
TET W [APWTST — ~[TARR
TV TVCE [CVPIA o]
TVB . |CVCS [CVEE  WMOrT
TUDAFW AFW T [AFWPTE  [DDF

OO TAW—{ APWTTE WOV
(BURFW AFW AFWED MOV
[‘sz 343 TG IA o]e)
lfmaa BETE o]c I
(ESrT 142 T4 BUT

ESFT T BUT

EOF 1 TP |TRI3TX XN |
(18R P [CBIA . JcB ]

ESFie 42 BUS-142 |BUS
LE!TT X BUS

ESFie EP X
ESF 18 [o1: 58"

ESWFVPA ESWT-33 [NOV ™
ESWPP T TESW ESW T I TWov—
ESWPPE ESW Wia MOV

ESWPMPE ESW AP MOV

ESWPMPR ESW  |ESW.T.3d MOV ]
ESWPMPE — TESW  [ESW T MOV

ESWPPE ESVe1-5 MOV 1
ESWPNPE — TESW e W WOF—

RC AFW A |

90 1/89



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

T LOCATION 1SV S TE M OMPONENT O] TOMP ]
TYPE
"T AFW 18618
" AFW top i G
e AW (3hY
AT ECCS | SUMFA
e ECCE  |SUMP B “TSUMP |
Lo PARRS [COFANG — [ACU
Lo PANRS [CCFANE TATD ™
i PANRS TCETAND ACU
ne RCS  |RCB-VESSEL [RV 1
-t ACS  [HT 488k Y
e RCS 486 NV
RT RCS  |RC-BOGOA MOV 1§
L ACE [RCB0008 WOV
[RC [(RCBI0TA' MoV
'RC RCS  |[RCB7018 MOV |
L Lalof T 1o 1k S 1 ¥ o)A
Lo Lol S o 7 w1 ¥ o
RC RCS m"‘""w
Sl 2T S 210 177 Yo £ v
™ RCB00TB MOV ]
;e RCS  |RCBO0ZE MOV ]
(A RACS MOV |
e RET e L
L RCS [RCHRO0TD— [WOV ]
L (o1 T 1o 1,7 T o v
AHRA LIS A7 W Y o] -2
RHRB (RI-PiB  [MOP
FHRAXA RHHAXTA A
AHANXE ECCS [RHAXTE 1A
RWST : ~TTARK
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Table 4-2. Partial Lis(ing of Components by Location
at Braldwood Unit 1 (Continued)

. [T LLCATION  [SYSTEMCOMEONEN S
Lﬁﬁ—‘—""“FCB—WA MOV
rm—"——'J‘m'.'s—'swrr——m"
lSu‘\ TCS |SIBHOTR v
X ECTY | T88078 ™ WMoV
STA Lol L L L L
El FCTS  |SIOB0aB WOV
3] CCTE[sre|ne — [wov
511 IR {0} £} ) ¥ o)
e scft"s'*rsT-'F'rs"“'-""wrr:wv-J
§-3 40 ESW  [ESWATA MUV
[EXTE ESW SWIn IMGV‘I
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APPENDIN A
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LAYOUT DRAWINGS Y iy
\ | SYSTEM DRAWINGS

\ 1.1 Fluid System Drawings
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Syvstem Drawings
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Drawings
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i 1N Dold uppercase correspond to the :
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approximately to scale, should not be used to estimate room size or distances. As-built
scale drawings for should be consulted his ,'\urpose_

Labels printed in uppercase bolded a'so correspond to the location codes defined in

Section 4 and used in !hc component data lx\ung\ and system drawings in Section 3. Some

b

additional labels are included for information and are prinied in lowercase type.

A\J. APPENDIX A REFERENCES
Heddleson, F.A, "Design Data and Safety Features of Commercial Nuclear
Power Plants.' ()R\L NSIC-55, Volumes 1 to 4, Oak Ridge National

Laboratory, \mlc.u Safety ln:onmuon Center, Decembor 1973 (Vol. ),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluid System
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Figure A-1. Key To Symbols In Fluid System Drawings
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Figure A-2. Key To Symbols In Electrical System Drawings
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APPENDIX B
DEFINTTION OF TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are

Lined 48 1oHOWS

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:

Coge Definition

RCS Reactor Coolant System

AFW Auxiliary Feedwater System

ECCS Emergency Core Cooling System

CVCS Charging Sysiem

PAHRS Containment Heat Removal Systems (inciuding containment
spray systerii and fan coolers)

I&C Instrumentation and Control Systems

EP Eiectnic Power System

CCW Component Cooling Water System

ESW Essential 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 corr-sponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For cemponent [Ds, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR), An example is HPI-730, denoting valve number
720 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION)
Refer 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 higaer eicatrical distribution or
generating component in a distribution system. A single component may have more than
one power source (1.e. a DC bus powered from a battery and a batten: 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.

101 1/89



1 )
“f\kid‘»\\\\'\f | X &

Q’K():\P‘ - ’\(‘ xl“\i [)( ?".‘L‘l grouns
( ':'H»:‘r.xH\ AC load groups
i-ot-a-kind load

OUP (EMERG LOAD

the pilant

EMERGENCY LOAD GR
relecuical divisions) are defined as appropriate o the
AC/A, AC/B, ete. The emergency load group for a third-
wered from either of two AC load groups would be
milar naming conventions



TABLE B-1.  COMPONENT TYPE CODES

COMPONENT COMP TYPE

VALVES:

Motor-operated valve MOV
Pneumatic (air-operated) valve NVor AOV
Hvdraulic valve HV
Solenoid-operated valve SOV
Manual valve XV
Check valve ¢V
Pneumatic non-return valve NCV
Mydraulic non-retum valve HCV
Safety valve sV
Dual function safety/relief valve SRV
Power-operated relief valve PORV
(pneumatc or solenoiu-vperated)
IPS
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (cenmfugal of PD) onp
OTHER FLUID SYSTEM COMPONENTS:
Reactor vesse! RV
Steam generator (U-tube or once-through) SG
Heat exchanger (water-to-water HX, HX
or water-to-air HX)
Cooling tower CT
Tank TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or stra: FLT
Spray nozzle SN
Heaters (i.¢. pres.urizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Alr 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

l"‘\‘\')



TABLE B-1.  COMPONENT TYPE CODES (Continued)

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switchgear

Motor control

Distnbunon panel or cabinet

L1 . ’
Transtormer

[ s 4 haros
JudiiG i Yy N MoAN
1

™ e
inyvener

Uninterruptible power supply (a unit that may
include battery, battery charger, and inverter)
Motor generator

Circult breaker

Switch

Automatic transter switch

‘R el o
Manual transter switch

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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