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CAUTION

The infom1ation in this repon has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Repon, system and:

4 layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the4

infonnation was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC,

I
i

NOTICE,

i

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

; Mr. Mark Rubinp 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 to:
",

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.

,
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Braidwood 1 & 2

BR AIDWOOD 1 AND 2 SYSTEA1 SOURCEBOOK

V This sourcebook contains summary information on Braidwood 1 and 2. Summary data on
this plant are presented in Section 1, and similar nuclear power plants are identified in
Section 2. Infonnation on selected reactor plant systems is p.*esented in Section 3, and the
site and building layout is illustrated in Section 1. 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, SU5151ARY DATA ON PLANT
Basic 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 ofloops 4
- Power (N!Wt/hlWe) 3411/1120
- Architect-engineer Sargent & Lundy
- Containment type Reinforced concrete cylinder with steel

liner

Q]
,f 2. IDENTIFICATION OF SIhtILAR NUCLEAR POWER PLANTS

Each Braidwood unit has a Westinghouse PWR four-loo) nuclear steam supply
system (SSSS). Other four loop Westinghouse plants in the Unitec States include:

- Byron 1 and 2
Callaway-

- Catawba 1 and 2
Comanche Peak I and 2-

- Donald C, Cook I and 2 (ice condenser containment)
Diablo Canyon 1 and 2-

Haddam Neck-

Indian Point 2 and 3-

) hicGuire 1 and 2 (ice condenser containment)
-

Niillstone 3-

Salem 1 and 2-

- Seabrook 1
- Sequoyah I and 2 (ice condensercontainment)

Shearon Harris 1 and 2-

l - South Texas 1 and 2
| - Trojan
'

Vogtle 1 and 2-

Watts Bar 1 and 2-

- Wolf Creek
- Yankee Rowe
- Zion I and 2

G
1 1/89
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Braidwood I & 2

p< Braidwood differs from the majority of Westinghouse plants in that the
gd auxiliary feedwater system consists of one motor driven and one diesel driven pump,

whereas other plants contain some number of motor criven and turbine driven pumps.
Braidwood is similar to other plants in the number and type of charging and high pressure
intecuon pumps.

Braidwood is a twin of the Byron plant However, there are minor differences
between the two plants. These differences are noted in the appropriate sections of this
report.

3. SYSTEN! INFOR51 ATION
This section contains descriptions of selected systems at Braidwood I and 2 in

terms of general function, operation, system success criteria, major components, and
support system requirements. A summary of major systems at Braidwood I and 2 is
presented in Table 3-1, in the " Report Section" column of this table, a section reference
(i.e. 3.1,3.2, etc.) is provided for all systems that are described in this report. An entry of
"X"in this colamn 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 u here additional information on each system can be found. Other sources
of infom1 anon on this plant are identified in the bibliography in'Section 5.

Several cooling water systems are identified in Table 31. The functional
relationships 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 report
secaens iden:itleti :n Table 3 1.

,

1

i
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:
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Table 3-1. Summary of Ilraidwood Systems Coscred in this Iteport

!
tGeneric Plant-Specific Report FSAR Sectmn iSystem . Na me System Name Sectinn Re ference -

i
e

Reactor IIcat ' Removal S5 stems !
- Reactor Coolant System (itCS) Same 3.I 5 |

.

- Auxiliary Feedwater (AITV)and Same 3.2 10.4.9
Secondary Steam Relief (SSR)
Systems 'i|

;

- Emergency Core Cooling Systems Same
,.

:' (ECCS) I

+ liigh-Pressure Injectionj Safety injection System.' 3.3 6.3 !& Recirculation ~ Charging System - 3.4 6.3 1- Low-pressure Injection .- Residual IIcat Removal System . 3.3 . ~ 6.3 i

.
_

' & Recirculation L

t. us
- ' Decay llent Removal (DilR) z Residual IIeat Removal (RIIR) - 3.3 6.3 'l

. System (Residual IIcat Removal . System
(RIIR) System)-

- Main Steam and Power Conversion Main Steam Supply System 'X 10.3,
.

. Systems . Condensate and Feedwater System.
Circulating Water System 10.4

,
'

- . OtherIIeat Removal Systems - None identified ' X.

Reactor Coolant Inventory Control . Systems .
.

'
- Chemicaland Volume Control System Same 3.4 9.3.4, 6.3

(CVCS)(Charging System) ~
'
t

-- ECCS. See ECCS; above- - - !
--

.

R. .l
,

t

- !

!

i
~- - - - . - . - .- - . . . . -- - .- . - - -- - . . - . . . ._.
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Table 3-1. Summary of Itraidwood Systeins Covered in this Report (Continned)

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

Containment Systems
- Containment Same X 6.2.1

- Containment Ilear Renoval Systems Same 3.5 6.5.2
- Containment Spray System

- Containment Fan CoolerSystem Reactor Containment Fan 3.5 9.4.8.1, 6.2.2
Cooler Subsystem

- Containment Normal Ventilation Systems Containment Ventilation System X 9.4.8

- Combustible Gas Contml Systems flydrogen Reconbiner System, X 6.2.5
' Ilydrogen Monitoring System,
Ilydrogen Mixing System.u

Post-LOCA Purge System

Reactor and Reactivity Control Systems
- Reactor Core Same X 4.0

- Control Rod System . Control Rod Ihive System X 4.6

- ' Boration Systems See CVCS, above - -

Instrumentation . & . Control' (I&C) Systems
- Reactor Protection System (RPS) ReactorTrip System 3.6 7.2

_

Engineered Safety Feature Actuation Same 3.6 ' '7.3-

System (ESFAS)

g - Remote Shutdown System - Various Remote Shutdown Panels X 7.4
e

_ - - - . _ _ _ _ _ _ _ _ _ _ _ _ .-_ __- ..-
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Table 3-1. : Summary of Braidwood Systems Covered in this Report (Continued)

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

i,

Instrumentation &. Control (I&C) Systems (continued) f
- Other I&C Systems Various systems X 7.5,7.6.7.7

.

Support Systems
- Class IE Electric Power System Same 3.7 8.1,8.3

4
- Non-Class IE Electric Power System .Same 3.7 8.2,8.3

'I
- Diesel Generator Anxiliary Systems Same 3.7 9.5.4 thru 9.5.8

',
>

- Component Cooling Water (CCW) Component Cooling System 3.8 9.2.2
System,

Service Water System (SWS).
L.

: v. Essential Service Water System, 3.9 9.2.1-

Non-essential Service Water System .

-- Other Cooling Water Systems Plant Chilled Water System X 9.2.7'

- Fire Protection Systems Same X' 9.5.1.

- - Room Heating, Ventilating, and Air- Same- X 9.4
Conditioning (IIVAC) Systems ;

. . . i
- Instrument and Service Air Systems Cocpressed Air Systems X- 9.3.1 ;

i
- - Refueling and Spent Fuel Systems' . Spent Fuel Pit Cooling and Cleanup X 9.1.3, 9.1.4

' i
; System, Fuel Handling System :

- Radioactive Waste Systems Radioactive Waste Management X 11
p ' Systems ..

. .c
!

I - -Radiation Protection Systems Same X 12

,
- . - .
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Braidwood 1 & 2

3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 System Function

'.- The RCS transfers heat from the reactor core to the econdary coolant system
via the steam generators. The RCS pressure boundary also establishes a boundary against

i the uncontrolled release of radioactive material from the reactor core and primary coolant.
.

3.1.2 Svstem Definition
| The RCS includes: (a) the reactor vessel. ('o) reactor coolant loops, (c) reactor-
; coolant pumps, (d) the primary side of the team generators, (c) pressurizer, and (f)
4 connected piping out to a suitable isolatien 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 is presented in Table 3.1-1.

,

3.1.3 Sv< tem Ooeration,

Durinc power operation, circulation in the RCS is maintained by one reactor
!

,

coolant pump in e'ach of the four reactor coolant loops. RCS pressure is mairitained within
'

a prescribed band by the combined action of pressurizer heaters and pressurizer spray.
RCS coolant inventory is measured by pressurizer water level which is maintained withm a -,

prescribed hand by the chemical 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 water system.
g Following a transient or small LOCA (if RCS inventory is maintained), reactor

core heat is still transferred to secondary coolant in the steam generators. Flow in the RCS4 o
; is maintained by the reactor coolant pumps or by natural circulation, The heat transfer pa.th
j to the ultimate heat sink can be established by using the secondary steam relief system (see

Section 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 will 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
j continued inability to establish adequate heat transfer to the steam generators will result in a
| LOCA like condition (i.e., continumg 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).
i 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

e

in order to complete a heat transfer path to the ultimate heat sink (see Section 3.5).;

t

i

t \

i
1

: . 7 1/89
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3.1.4 Svctem Success Criteria. I

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

An unmitigatible LOCA is not initiated. ;
-

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

If a transient is initiated, then either:-

RCS integrity is maintained and transient mitigating systems 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.
,

>

3.1.5 Comoonent Information

A. RCS
31. Volume: 12,257 ft , including pressurizer

2. Normal operating pressure: 2250 psia

B. Pressurizer
1. Volume: 1800 ft3

, .

C. Safety Valves (3)
1, Set pressure: 2485 psig
2. Relief capacity:.420,000lb/hreach&

! \
'

D. Power Operated Relief Valves (2)
1. Set pressure: 2335 psig -
2. Relief capacity: 210,000lb/hreach

E. Steam Generators _ . - -_ - _

1. Type: Vertical shell and U Tube
2. hiodel: Westinghouse 51 Series

y

F. Pressurizer Heaters
1. Capacity: 1800 kW--

.

3.1.6 Suonort Svstems and-Interfaces

A. Motive Power
1. The p' ressurizer heaters are Class 1E AC loads that can be supplied from the

_ . __ .

i standby diesel generators as described in Section 3.7.
- 2. The reactor coolant pumps are supplied from Non. Class IE-switchgear.

B. Reactor Coolant Pump SealInjection Water System '

The chemical and volume control system supplies seal water to cool the reactor
coolant pump shaft seals and to maintain a controlled inleakage of seal water :

. into the RCS. _ Loss of seal water flow may result in RCS leakage through thel-

l - pump shaft seals which will resemble a small LOCA;
;

\
4
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kTable 3.1-1. Braidwood Unit 1 Reactor Coolant System Data Summary (for Selected Components
.
!

.:
f
f

COMPONENT ID COMP. LOCATION POWER SOURCE VOLT A GE POWER SOURCE EMEHG. !TYPE t OC ATION t.OAD GRP
[HC-455A TJV TO

|IRC-456 - fJV RC '
4

HC-8000A . MOV FC MCC-131X2 480 414PEfJRM AC/A
HC-80008 MOV FC MCC-132X2 480 420PENRM AC/B i

;

iHC-8001A MOV FC '
\HC-80018 - MOV 10

~

HC-8001C MOV FO

HC-8001 D MOV HC !

HC-8002A .- MOV RC-

!1' HC-80028 MOV FC *

i- R RC-8002C uOy 50-

HC-8002D MOV FC !

HC-8701 A - MOV- RC- MCC-131X2 - 480 414PENG A AC/Ai
i; RC-87018 MOV FC ; MCC-132X2 ' 480 42SPENHM AC/B ('

:. HC-8702A MOV TO MCC-131X2 480 414PENAM AC/A E' t
!j- HC-87028 MOV: RC MCC-132X2 480 426PENRM AC/B fi .

RV FC ti RCS-VESSEL
'E j

! 'f
i '

i '6

.

f ..

;i. :-
g !4

; ;

t- !

I \
: t

.{
t

; .q p
'

.
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Braidwood 1 & 2

3.2 AUXILI ARY I EEDWATER (AFW) SYSTEh! AND SECONDARYd STEASI REl.!EF (SSR) SYSTESI

3.2.1 Sutem functinn
The AFW system provides a source of feedwater to the steam generators to

remove heat from the reactor coolant system (RCS) when: (a) the main feedwater system is
not available, and (b) RCS nessure is too high to permit heat removal by the resid'ual heat
removal (RHR) system. "Jhe SSR system provides a steam vent path from the steam
generators to the atmosphe 1, thereby completing the heat transfer path to an bitimate heat
smk when the main steam a"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 following transients :uid small break LOCAs.

3.2.2 Sutem Definition
The AFW system consists of one motor-driven pump and one diesel driven

pumr. The normal water sources for the pumps is the condensate storage tank. An
alternate source of water is the Essential Suvice Water system. Either pump can supply all
few steam cenerators. Interfacing with the ARV system is the startup feedwater system,
whica consists of onc s:artup feedwater pump supplied from the main condenser hotwell
cia the main condensate and feed booster pumps.

The SSi< system includes five safety valves and one power-operated pressure
control valve or each of the four main steam lines.

Simplified drawings of the AFW and SSR systems are shown in Figures 3.2-1 and
3.2 2. The startup feedwater system is shown in Fl;ure 3.2 3, A summary of data on
selected AFW system components is presented in Ta ale 3.21.

g 3.2.3 Snte m O ner.u.lle
Dunng normal operation the AFW system is in standby, and is automatically

actuated on either a low-low level in any steam ge nerator, a safety injection signal, or a loss
of power to the reactor coolant pumps. The syst :m can also be manually started from the
control room. Ordinarily, the AFW system is required to operate for about 5 hours to cool
the unit down to 350'F, below which temperature the low pressure residual heat r:moval
system 0;3erates.

Both ARY pumps are 1165 brake horsepower units. The diesel driven ARY
pump is capable of providing 840 ppm at 3350 feet head, which is nearly twice the capacity
required for system success. This pump is capable of supplying its own cooling and
lubncation independently of AC ower, but when AC power is available backup pumis are
provided for oil pressure, water acket cooling, and room air cooling. The motor c riven
ARY pump is capable of provic ing 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 becin at the CST and meet at a header which supplies both pumps. No single valve
can bloik the flow path, in the event of low suction pressure, there is automatic
switchover to service water at the ARV pump water source.

Flr n each AFW pump goes to all four steam generators throughindependen' ..... Flow is re
which fail ope,n on loss of air. gulated by eight manually controlled air operated valves

3.2.4 Sntem Roccess Crlierla
For the decay heat removal function to be successful both the ARV system and

b the SSR system must operate successfully. The ARY success criteria are the following
(Ref. I and 2):(

13 1/89
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Braidwood 1 & 2
Either AFW ump can provide adequate Dow.?
Water must 3e provided from the Condensate Storage Tank or Essential
Service Water System
Delivery require'ments are 160 gpm to each of three steam generators or 240
ppm to each of two steam generators. This delivery must commence prior
to 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
function is not known.

The startup feedwater system may be available as an attemate source of steam
generator makeup if offsite power is available and the suction path from the main condenser
hotu ell via the condensate and feed booster pumps is functional.

3.2.5 Cmnannent Information

A. Motor driven AISV pump 1 A
1. Rated flow: 890 gpm @ 3350 ft. head (1452 psid)
2. Rated capacity: 175% (Ref.1)
.L Type: Cenuilupal

IL Diesel driven AFW pump
1. Rated Dow: 840 gpm @ 3350 ft head (1452 psid)
2. Rated capacity: 1859 (Ref.1)
3. Tvpe: CentrifugalO ~

G C. Startup Feedwater Pump
1. Rated flow: unknown
2. Type: Centrifugal

D. Condensate stoiage tank
1. Capacity: Unkn
2. Design Dressure:ownAtmospheric

E. Secondary steam relief valves
1. Five safety valves per main steam line
2. One power-operated pressure control valve per main steam line

3.2.6 Sunonrt Svstems and Interfaces

A. Control Signals
1. Automatic

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

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 switched to

the Essential Service Water system on low pump suction pressure,w

14 1/89
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Braidwood 1 & 2
1

c. The AFW pumps are automatically tripped on low suction pressure, j

2. Remote manual :

The AFW system can be actuated by remote manual means from the
main control room and from the remote shutdown control panel.

B. Motive power
1. 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 goups.

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

C. Other
1. Cooling for the motor driven pump is provided by the essential service

water system (see Section 3.9). Cooling for the diesel driven punip is
arovided locally.

2. ' ump cubicle coolers are cooled by essential service water (see Section
3. 9 ).

3. Each AFW pump has an auxiliary tube 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 tref. 2h

3.2.7 Section 3.2 References

1. Youngb! nod, R. and Papazaglou,I.A., " Review of the Byron /Braidwood Units
1 and 2 Auxiliary Feedwater System Reliability Analysis, NUREG/CR.3096,
BNL NUREG 51633, Brookhaven National Laboratory, November 1983.

2. 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 ' ID COMP. LOCATION POWER SOtfRCE VOLTAGE POWER SOURCE EMERG.TYPE LOCATION LOAD GRP
AFW-13A MOV- AFWPPINL MCC-131X1 480 364PENRM AC/A
AFW-13B MOV AFWPPINL MCC-131X1 480 364PENRM AC/A
AFW-13C MOV AFWPPINL MCC-131X1 460 364PENRM AC/A
AFW-13D MOV AFWPPINL MCC-131X1 480 364PENRM AC/A
AFW-13E MOV AFWPPINL MCC-132X4 400 426PENRM AC/B
AFW 13F MOV. AFWPPINL MCC-132X4 480 426PENRFA ACIB
AFW-13G - MOV AFWPPINL MCC-132X4 480 426PENRM AC/B

(. AFW-13H MOV AFWPPTNL MCC-132X4 480 426PENRM AC/B
AFW-17A MOV 383AB MCC-131X3 480 383AB AC/A
AFW-17B MOV DDAFW MCC-132X3 480 383AB AC/B2 AFW-6A MOV 383AB MCC-131X3 480 383AB AC/A
AFW-68 MOV- DDAFW MCC-132X3 480 383AB AC/B
AFW-CST TANK CST-

AFW-P1 A MOP 383AB BUS-141 4160 ESF11- AC/A
AFW-PI B DDP DDAFW

!
!: SG-1 A . SG HC |

|

SG-1B - SG RC

SG-1C SG RC
[

SG-1D SG RC. I
t
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e

i

|
'

f-

M '

:
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r

I

t
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Braidwood 1 & 2

3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 Sntem Function
The ECCS is an integrated set of subsystems that perforn emergency coolant

injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection function is performed dunng
a relatively short tenn pened after LOCA initiation, followed by realignment to a ,

recirculation mode of operation to maintain long-tenn, post LOCA core cooling Ileat from
the reactor core is transferred to the containment. The heat transfer path to the ultimate heat
sink is completed by the containment cooling systems (see Section 3.5).

3.3.2 Sutem Definition
'I he emergency coolant injection (ECI) function is perfonned by the following

ECCS subsystems:

Passive cold leg accumulators-

Charging system (CVCS)-

Safety injection (SI) system-

Residual heat removal (RllR) system-

The charpmg function of the CVCS is described in Section 3.4
The SI system provides high pressure coolant injection capability. The RilR

.

pumps perform the low pressure injection function. The Refueling Water $torage Tank
(RWST)is the water source for both the high and low pressure in,)ection systems. Both
systems injtet coolant into all four RCS cold legs. The Si system can also inject into all
four hot legs, w hile the RilR system can inject into two hot legs.

After the injection phase is completed, recirculation (ECR)is performed by the,
'

\ RIIR pum
cold legs.ps drawing suction from the containment sump and discharging into the RCSlleat is transferred to the component cool!ng water system by the RHR heat
exchangers. The RIIR pumps can also deliver water to the suction of the Si and charging

.

pumps durine recireulauon.
Simplified drawings of the safety injection system are shown in Figures 3.31 and

3.3 2. The residual heat removal system is shown in Figures 3.3 3 and 3.3 4.
Interfaces between the accumulators, 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 3.31,

3.3.3 Sntem Ooeration
Dunng normal operation, the ECCS is in standby. Following a LOCA, the

four cold leg injection accumulators (one for each loop) se, ply borated water to the RCS as
soon as RCS pressure drops below accumulator pressure (approximately 585 psig). A
safety injection signal (SIS) automatically starts the two charging pumps, the two safety,

| injection pumps, and the two RIIR pumps, and aligns the charging 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 to 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 transfer from the RCS).

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

20 1/89
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Braidwood 1 & 2

the su; tion of the charging and SI pumps. Approximately 18 hours after the accident, hot
leg recirculation is initiated to ensure tennination of boiling and preclude excessive boroni

concentration in the reactor vessel.

3,3,4 h sf em Euccess Criterin

LOCA mitigation requires that both the emergency coolant injection and emergency
coolant recirculation functions be accomplished. The success criteria 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 to the RCS,-

- One RilR pump delivers its Dow to the RCS,
One centrifugal charging pump injects from the RWST into the RCS, and-

1

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.

Success Criteria for a small LOCA is not clearly delined in the FS AR, however it is
noted that (Ref. 2): '

The Safety injection pump si atoff head is less than RCS normal operating-

,ressure, therefore, a sma:1 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:

Opening power operated relief valves on the pressurizer (two PORVs are-

available, see Section 3,1)
RCS cooldown (i.e. using the auxiliary feedwater system, see Section 3.2)-

The combined capacity of the two centrifugal charging pumps is 300 gpm (i.e.-

150 ppm each) @ 5,800 ft. head. One charging pump can maintain normal
operating 3ressure (2,250 psia) following a 0.375" equivalent diameter mpture
(127 gpm eak/ charging rate).

3,3.5 Comoonent Information

A. Safety injection (high pressure) pumps l A and IB
1, Rated Dow: 400 rpm @ 2540 ft head (1101 psid)
2. Rated capacity: 1007c
3. Shutoff head: 3922 ft head (1700 psig)
4. Type: horizontalcentrifugal

B. Residual heat removal (low pressure) pumps l A and 1B
1. Rated flow: 3000 ppm @ 375 ft head (163 psid)-
2. Rated capacity: 1007c
3. Shutoff head: 450 ft head (195 psid)
4. Type: verticalcentrifugal

,

1
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O C. Cold leg injection accumulators (4)
,

1. Accumulator volume: 1350 ft3 '

2. Niinimum water volume: 935 ft3
3. Nomial operating picssure: 585 psig
4. Nominal boric acid concentration: 2000 ppm

,

D. Refueling water storage tank
1. Capacity: 458,000 gallons
2. Design pressure: Atmospheric
3. Niinimum toron concentration.1900 ppm
4. hiinimum water volume: 420,000 gallons

E. RifR heat exchangers l A and ID
61. Design duty: 28.95 x 10 Bru/hr

2. Type: Vertical, shell and U tube

3.3.6 Sunnort Systems and Interfaces
1

A. Control signals
1. Automate

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

a. Low pressurizer pressure
| b. High containment pressure

c. Low steam line pressure
d. hianualactuation(
The SIS automatically initiates the following actions:

starts the diesel generators-

'

starts the charging, SI, and RHR pumps-

aligns the chargmg pumps for injection-

'

:
Switchover to the recirculation mode occurs automatically on low level in
the RWST.,

i
2. Remote manual '

An SIS signal can be initiated by remote manual means from the main
control room. The transition from the injection to the recirculation phase of
ECCS operation can be initiated by remote manual means, hianual action is

!
required to realign the charging and safety injection pumps for recirculation.

B. hiotive Power
1. The ECCS motor driven aumps and motor operated valves are Class IE AC

loads that can be supplicc from the standby diesel generators as described in i
Section 3.7.

I

/
k
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C. Cier
1. Each Si and charging pump is ccoled by the Essential Service Water system

(see Section 3.9).
! 2. The RilR pumps and heat exchangers are cooled by the Component
; Cooling Water system (see Section 3.8).
'

3. Lubrication and ventilation are provided locally for the SI, RilR and
earging pumps and motors.

1
; 3.3.7 Mut 3.3 References
i

1, Byron /Braidwood Final Safety Analysis Report Section 6.3.2.

2. Byron /Braidwood Final Safety Analysis Report, Section 6.3.3.'
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Table 3.3-1. Braidwood Urit 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued)

l

COfA PONENT ID Co nE P. LOCATION POWCR SOURCE VOLTAGE POWER SOURCE E tt E R G.
TYPE toc ATION LOAD Gnr

SI RWSI TATJK HWST
SUMP-A SUMP FC

SUMPB SUMP FC
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3.4 Cil ARGING SYSTEM (CYCS)

3.4.1 Sistem Fung 1[nn
The charging system is part of the Chemica' and Volume Control System

(CYCS L The CYCS is responsible for maintaining the proper water inventory in the
Reactor Coolant System and maintaining water purity hnd the proper concentration of:

neutron absorbing and corrosion inhibiting chemicals in the reactor coolant. The makeup
function of the CYCS is assumed to be required to maintain the p| ant in a long term (8
hours) bot shutdown condition, The charging pumps also operate as part of the ECCS in
the event of a LOCA.

3.4.2 System Definition

The CYCS provides a means forinjection of control poison in the form of boric
acid solution, chemical additions for corrosion control, and reactor coolant cleanup and
degasification. This system also adds makeup water to the RCS, reprocesses water that is
letdown from the RCS, provides seal water injection to the reactor coolant pump seals, and
perfonns an emergency core cooling function.

The CVCS consists of several subsystems: ti e charging, letdown, and seal
water system, the reactor coolant purification and chemistry control system, the reactor
makeup control system, and the boron thermal regeneration systein. The functions of the
CYCS are perfomied by the following components the charging pumps,(two centrifugal,
one positive displacement), boric acid transfer pumps, volume control thnk, boric acid
tanks, and various heat exchangers and deminerahzers.

Simplified drawings of the CVCS, focusin ; on the charging portion of the system,
are shown in Figutes 3.41 and 3,4 2 Note that tie normal chargmg paths to the reactor
coolant loops did not appear on the available drawings, so the arrangement for the ByronO plant was assumed in these figures. A summary of data on selec;cd charging system
components is presented in Table 3.41.

3,4.3 Sntem Oneration
Dunng normal plant operation, one charging pum) is running with its suction

aligned to the Volume Control Tank (VCT). The letdown f ow 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 centrifugal charging pumps also provide high head injection as part of the
ECCS (see Section 3.3). During a LOCA the CVCS is iso,ated except for the centrifugal

charging p% ater Storage Tank (RWST) and inject via the Boron Injection Tank into all fourumps and the piping in the safety injection path. The pumps take suction on the
Refueling
cold legs.

The reciprocating (positive displacement) charging pump is also used to
perfonn hydrostatic tests which verify the integrity of the RCS. The pump can pressurize

'

the RCS to the maximum design test pressure.

3.4.4 Success Criteria
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,.

p] One of three charging pumps is available.i -

A makeup path to the RCS is available.-

30 1/89
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For LOCA success criteria, see Section 3.3.4.

3.4.5 Comnonent information

A. Centnfugal charging pumps l A and IB
1. Rated flow: 150 @ $800 ft head (2514 psid)
2. Rated capacity: 100'7c
3. Type: centrifugal

i3. Reciprocating charging pump 1 '

1. Rated flow: 95 gpm

2. Rated capacity:displaecment
100''c

3, Type: positive

3.4.6 Sunnort Ntems and Interfagu

A. Control Signals
1. Automatic

a. The centrifugal chatging pumps are automatically actuated by a safety
in,iection signal (SIS).

b. The reciptorating charging pump is tripped and the normal charging line
is isolated by an SIS.

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

B. Stotive Power
1. The centrifugal charging pumps and motor operated valves of the CVCS

are Class IE AC loads that can be supplied from the standby diesel
generators as described in Section 3.7.

C. Other
1. The centrifugal charging pumps are cooled by the Essential Service Water

system (see Section 3.9).
2. Pump lubrication and ventilation are provided locally.

OV
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Table 3.4-1. Braidwood Unit 1 Charging System Data Summary |
.

for Selected Components ;

!

! !
j COMPONENT ID COMP. LOCATION POWER SOURCE VOLTA G E POWER SOURCE EMERG. !
i.- TYPE' t.OC A TION LOAD GRP !
j: . CV-112D MOV 364PENHM MCC-131 X1 480 364PETARM AC/A |

c

Cv-112E MOV 364PE NRM MCC-132X4 480 426PENRM AC/B .|
>

. CV-P1 A MDP CVA BUS 141 4160 ESF11 AC/A [

.

CV-P1B MDP CVB. BUS-142 4160 ESF12 AC43 j
,

.

SI-8801A MOV 3G4PENRM MCC-131X1 480 364PENRM AC/A I

(, .

SI-8801B MOV 364PENRM MCC-132XS 480 426AB AC43

| SIMVST IANK HWST- [
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q 3,5 CONTAINMENT llEAT REMOVAL SYSTEM

3,5.1 System functi;q
Containment heat temoval systems perform the functions of containment heat

removal and pressure control following a loss of coolant accident. In conjunction with the 1

ECCS, the containment heat removal systems completes the post LOCA heat transfer path I

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.

3.5,2 System Definition

Containment heat removal systems include the following two systems:

Reactor Containment Fan Cooler (RCFC) System-

- Containment Spray (CS) System

The RCFC system provides the design heat removal capacity for the
-

containment following a LOCA, assuming that core residual heat is released to the
containment 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 507c capacity fan cooler units.

The Containment Spray system is designed to remove fission products,
primarily elemental iodine, from the containment atmosphere following a LOCA. The
syster ; also serves to reduce containment pressure and temperature during the injection
phase of LOCA mitigation. The CS system consists of two independent trains, eachO containing a 100% capacity pump and three ring type spray headers. During the injection

\d phase of LOCA mitigation thc, CS aumps draw suction from the RWST. During
recirculation the CS pumps draw from t le containment sumps.

Sim
and 3.5 2. plified drawings of the Containment Spray system are shown in Figures 3.51

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 thrcugh '

motor operated valves CC-16A and CC 16B. A summary of data on selected containment
spray system components is presented in Table 3.51,

3,5,3 System Oneration
The Reactor Containment Fan Cooler system consists of two trains, each

containing two 50?c capacity fan cooler units. The RCFC is designed to commence
operation approximately 45 seconds following the initiation of a safety injection signal.
Heat is transferred through cooling coils to essential service water. During nonnal
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 density 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 spra
containment sump during recirculation. y pumps are realigned to draw suction from the

O)(v
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3.5.4 System success criterin

!
The CS success enteria are not clearly defined in the FSAR in terms of j

s _ _

containment heat removal. However, the following is noted (Ref.1): j:

|

Operation of one of the two independent CS trains will ptovide 100% of I

systern capacity, l

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 45 seconds after a
safety injection signal is initiated.

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

3.5.5 Comnonent Information
,

A. Reactor Containment Fan Cooler Units I A, IB, IC, and ID
1. Fan type: vane axial
2. Rated capacity: 507c

63. Accident mode heat removal: 132 x 10 Blu/hr

B. Containment Spray Pump 1 A

O 1. Rated flow: 3415 gpm @ 450 ft head (195 psid) _
2. Rated capacity: 100(7o
3. Type: verticalcentrifugal

C. Containment Spray Pump 1B -
1. Rated flow: 3925 gpm @ 450 ft. head (195 psid)
2. Ratedcapacity: 1007o-
3. Type: verticalcentrifugal

4

3.5.6 . Supnort Systems and Interrnees

,. A. Control Signals
- 1. Automatic

-

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.

2. Remote manual -
The RCFC and CS systems can be actuated by remote manual means from
the control room.

B. Motive Power
1. The RCFC units. CS pumps, and motor o erated valves are Class IE AC

loads that can be supplied from the standb diesel enerators, as describedi
<

C <

i Section 3.7. - Redundant loads are suppli d from separate load groups.-
1

_. _..
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Braidwood 1 & 2

C. Cooling Water
1. The RCFC units are cooled by the Essential Service Water system (see

,; Section 3.9).

D. Odier
'

l . Lubrication. ventilation, and pump cooling are provided locally for the CS
pumps.

3.5.7 Section M Re egg 3r ,

1

1. Byron /Braidwood Final Safety Analysis Report,6.C.2.

2. Byron /Braidwocxl Final Safety Analysis Report. Section 6.2.2.

i
1

i

!
;

'

i

;

i

.

1

|
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| Table 3.5-1. Braidwood Unit.1 Containment Heat Removal System Data Summary ,

fOr Selected Components ..

- !,

COMPONENT ID COMP. LOCATION POWER SOURCE VO LT A G E POWER SOURCE EMERG.
TYPE LOCATION lot.D GRP

CC-16A MOV 364PENRM MCC-131XS 480 426AB ACIA
>

CC-16B MOV 36ePENRM MCC-132X4 480 42GPENRM AC/B,

CC-27A MOV 364PENRM MCC-131XS 480 426AB AC/A
i- CC-27B MOV 364PENRM MCC-132X4 480 426PENRM Af /B .
4

e
! CC-FANA ACU RC

|CC-FANB ACU RC4

4.
J CC-FANC ACU RC i

CC-FAND ACU RC i,

CS-1 A MOV 364PENRM MCC-131X1 480 364PENRM AC/A< *

CS-1B MOV 364PENRM MCC-132X4A 480 426 Pelf:lM AC/B
-

n
O;. CS-7A MOV 364PENRM ' MCC-131XS 480 426AB AC/A

CS-78 - MOV 364PENRM MCC-132X4 480 426PENRM AC/B
j CS-9A MOV CSA- MCC-131X1 480 364PENRM ' AC/A
1

.

CS-98 MOV' CSB MCC-132X1 480 364AB AC/A
f.

i CS-P1 A MDP CSA BUS-141 4160. ESF11 AC/A -
j CS-P1 B MDP .. CSB BUS-142 4160 ESF12 AC/B
i

!
.

J' )

.

;

$*
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!
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!
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3.6 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS-

3.6.1 System Function

The instrumentation nr.d control systems consist of the Reactor Protection
System (RPS), the Engineered Safe;y Features Actuation System (ESFAS), and systems
for the display of plant infom1ation to the operators. The RPS and ESFAS monitor the
reactor plant, and alert the operrter to take corrective action before specified limits are
exceeded. The RPS will initiate an automatic reactor trip (scram) to rapidly shutdown the
reactor when plant conditions exceed one or more specified limits. - The ESFAS will
automatically actuate selected safety systems based on the specific limits or combinations of>

limits that are exceeded. A remote shutdown capability is provide to ensure that the reactor
can be placed in a safe condition in the event that the main control room has to be
evacuated.

3.6.2 Svstem Definition
The RPS includes sensor and transmitter units, logic units, and output trip

relays that operate reactor trip circuit breakers to cause a rea'etor scram. The ESFAS
includes independent sensor and transmitter units, logic units and relays that interface with ..

the control circuits 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 VAd electric power system (see Section 3.7). The
remote shutdown capability is provided by the remote shutdown panel in conjunction with
normal automatic systems and local controls outside the control room.

,

- 3.6.3 Svstem OoerationOh: A. RPS
'

The Westinghouse RPS (or Reactor Trip System, RTS) has two to four
redundant input instrument channels for each sensed parameter and two output
actuation trams (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 opening a separate and independent
reactor trip circuit breaker to cause a scram. The manual scram A and B circuits'
bypass the RPS logic tnins and send a reactor trip command directly to shunt

; tnp circuitry in the reactor trip circuit breakers.
1

- 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-1, each train,

j 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 signais: (a) reactor trip,
1 _provided one has not already been generated by the RPS,(b) safety injection

signal (SIS), (3) containment isolation, (4) main steam line isolation, (5) main
1 feedwater line isolation, (6) emergency diesel start, (7) control room isolation

and (8) 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.

!

:(
i
'
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- Braidwood 1 & 2 -
C. Remote ShutdownO 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 to 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 control 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 sin ;le credible
event which will cause evacuation of the main control room wil. also cause
remote shutdown panels to be ino serable. Equipment having controls available
outside the conte room are listec in Table 3.6-1 (Ref.1),

3.6.4 System Success Criteria

A. 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 rate 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 fall safe.
failure mode). A reactor scram will occur upon loss of control power to the
RPS. A reactor scram usually it implemented by the scram circuit breakers '

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.

B. ESFAS
.

.
. ...

. 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 mp state when input signals are lost, when control power is-7

lost, or when the channel is temporarily removed from service for testing or-
maintenance (i.e. the channel has a fail se.fe failure mode). Control power is-
needed for the ESFAS 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 d,:termined;

:
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3.6.5 Suonort Systems and interfaces

V A Control Power
1. 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 logic trains are powered from separate 125 VDC distribution panels,
: 2. 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.

3. OperatorInstrumentation
Operator instrumentation displays 'are powered from the 120' VAC
instrument buses,

3,6,6 Sectinn 3% References

|. 1. Byron /Braidwood Final Safety Analysis Report, Section 7,4.1,
1
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O Table 3.61. 13raidwood Equipment Controls Available
Q Outside the Control Room

The following equipment can be controlled from local stations outside the main control
room:

- Auxiliary Feedwater Pumps
Centrifugal Charging Pumps-

Boric Acid Transfer Pumps-

- Essential Serv Water Pump
- Component Cooling Water Pump
- Reactor Containment Fan Coolers

Control Room Ventilation Unit including Control Room Air-

- Inlet Dampers
- Primary Water Makeup Pumps
- Charging Flow Control Valve
- Letdown Orifice Isolation Valves

1 - Aux. Feedwater Control Valves
- Power-Operated Atmospheric Steam Relief
- Pressunzer Heater Control
- Emergency Boration isolation Valve

b
U

4

:
\
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p 3.7 ELECTRIC POWER SYSTEM

|
6V) |

3.7.1 Ssstem Function |
The electne power system supplies power to various equipment and systems ;

needed for nonnal operation and accident response. The onsite Class lE electric power I

system supports the operation of safety class systems and instrumentation needed to 1

establish and maintain a safe shutdown plant condition following an accident, when the ,

normal electric power sources are not available. l

3.7.2 System liefinition
1

The onsite Class lE electric power system consists of two 4160 switchgear
buses, designated 141 and 142. There are two standby diesel generators cor.nected to the
buses. Diesel generator I A is 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 131X and 131Z are connected to 4160 bus 141 through i

transformers, and buses 132X and 132Z are connected to 4160 bus 142 through I

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 butes,
designated 111 and 112. Four 120 VAC instrument buses are connected to the DC buses
through inveners, and to 480 VAC MCCs through transfomiers.

Simplified one line diagrams of the electric power system are shown in Figures
3.7 1 through 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

[V presented in Table 3.71. A partial listing of electrical sources and loads is presented in3

Table 3.7-2.'

3,7.3 Svstem Onerntion
Dunng nomial operation, the Class IE electric power system is supplied from

the 345 kV switchyard, directly to the two 4160 buses through two system auxiliary
transformers. An alternate source of power is also from the 345 kV switchyard but

'

through Unit 2's 4160 switchgear. The emergency sources of AC power are the diesel
l 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 IE portion of the electric power system from the diesel generators.

The DC power system normally is supplied through the battery chargers, with
the batteries "Roating" 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 inveners for up to 30 minutes, and other loads such as diesel generator control
power for up to 4 hot

The 120 VAC vital buses normally receive power from the DC buses through
an invener. An attemate 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

I receiving 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.|

Components receiving DC power are assigned to load groups "DC/A" and "DC/B", based
on the battery power source,

i

O
V,
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3,7,4 System Success ' Criterin

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

- Each Class 1E DC load group is supplied initially from its respective battery-
Each Class 1E AC load group is isolated from the non-Class 1E system and is-

supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essennal loads are intact-

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

3,7,5 Comoonent Information
j

A. Standby diesel generators (2)
1, Maximum continuous rating: 5500 kW - (2. 2 hour rating: 6050 kW

i 3. Rated voltage: 4160 VAC
_ ;

4. Manufacturer: unknown '

B. Batteries (2)
1. Rated voltage: 125 VDC - !

3,7.6 Suonort Svstems and Interfaces
t

A. Control Signals
1. Automatic

5 The standby diesel generators are automatically started based on: -
Undervoltage on the normal bus-

Safety injection signal (SIS, see Section 3.3)-

_ i

2. Remote manual
The diesel generators can be started, and many distribution circuit breakers;
can be operated, from the main control room.

B. Diesel Generator Auxiliary Systems
1. 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).t 2. Diesel Staning System
Each diesel has an air starting system.

3. Diesel Fuel Oil Transfer and Storage System.

; A 500 gallon " day tank" supplies the relatively short term (approximately 72--

minutes) fuel needs of each diesel. Each day tank is replenished from two.

25.000 gallon storage tanks dunng engme operation.

4 -
4. Diesel Lubrication System,

Each diesel generator has its own lubrication system.
4 5. 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 -
e

;

5 \
:
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Braidwood 1 & 2

6. Diesel Room Ventilation System
This system maintains the environmental conditions in the diesel room

i

within limits for which the diesel generator and switchgear have been l
qualified. This system may be needed forlong term operation of the diesel

|generator.

1

i
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Table 3.7-1. Braidwood Unit 1- Electric Power System Data Summary
for Selected Components

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

ACBUS-111 BUS iMTRM111 TR-111 120 BATRM111 AC/A j
ACBUS-111 BUS WATRMi11 INV-111 120 BAT HM111 ACIA
ACBUS-112 BUS BA THM112 1f0112 120 BATHM112 AC/B ',

'

ACBUS-112 BUS BAIRM112 INV-112 120 BA THM112 AC/B
ACBUS-113 BUS BATRM111 TR-113 120 BATRM111 AC/A
ACBUS-113 BUS BATRM111 INV-113 120 BAT RM111 AC/A '

ACBUS-114 BUS BATHM112 'R-114 120 BAIRM112 AC/B ,

ACBUS-114 BUS. BATRM112 !NV-114 120 BATRM112 AC/B {
BC-111. BC BATRM111 BUS-131X 125 ESF11 DC/A i

, BC-112.: BC- BATHM112 BUS-132X 125 ESF12 DC/B' u.
' w BT-111 BATT BATRM111 125 DC/A

BT-112 - BATT BATRM112 . 125 DC/B|
-

BUS-131 X - BUS ESF11 T R-131X 480 ESF11 AC/A i,

- BUS-132X BUS ESF12 TR-132X 480 ESF12 ACiB
,

BUS-141 BUS ESF11 DG-1A 4160 DGA AC/A [
BUS-142 . BUS ESF12 DG-1B 4160 DGB AC/B '

CB-1A CB ESF11 DG-1A 4160 DGA AC/A
CB-1B CB ESF12 DG-18 4160 DGB AC/B*

DCBUS-111 BUS BATRM111 - BT-111 125. BATRM111 DC/A -
,

1

DCBUS-111 BUS BATRM111 BC-111 125 BATRM111 DC/A
t; DCBUS-112 BUS BATRM112 BT-112 125 BAT RM112. DC/B
i*

DCBUS-112 BUS BATRM112 BC-112 125 BATRM112 DC/B

$ DG-1 A - DG DGA 4160- AC/A
*

* .,

DG-1B DG DGB 4160' AC/B
'

!NV-111 INV BATHM111 - MCC-131X2 120 414PENRM DC/A
'

'

'
'

INV 9ATRM111 DCBUS-111 120.. BATRM111 DC/AINV-111

j j INV-112 INV | BATRM112 MCC-132X2 120 426PENRM DC/B

h
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'iTable 3.7-1. Braidwood Unit 1 Electric Powar System Data Summary i

for Selected Components (Continued) i

!

COMPONENT ID COMP. LOCATION POWER SOURCE VOLT A G E POWER SOURCE EMERG.' TYPE LOCATION LOAD GDP ;INV-112 INV BATRM112 DCBUS-112 120 BAIRM112 *)C/B
INV-113 INV CATRM111 MCC-131X4 120 414PENRM - DCIA
INV-113 INV BATRM111 DCBUS-111 120 BAlRM111 DCIA -

a

INV-114 INV SA TRM112 MCC-132X4 129 426PENRM DC/B
; INV-114 INV BATRM112 DCBJS-112 120 BATRM112 DC/B 1

MCC-131X1 MCC 364PENRM i BUS-131X 480 ESF11 AC/A
MCC-131X1 A MCC 364PENRM MCC-131X1 480 364PENRM AC/A
MCC-131 X2 MCC 414PENRM BUS-131X 480 ESF11 AC/A
MCC-131X3 MCC 383AB BUS-131X 480 ESF11 AC/A .j| MCC-131X4 MCC 414PENRM BlJS-131X 480 ESF11 AC/A !.! t.a

s MCC-131XS MCC- 426AB BUS-131X 480 ESF11 AC/A
t
'

MCC-132X1 MCC 364AB BUS-132X 480 ESF12 AC/B
MCC-132X2 MCC 426PENRM BUS-132X 480 ESF12 AC/B -

1

MCC-132X3 MCC 383AB BUS-132X 480 ESF12 AC/B' .;
MCC-132X4 MCC 426PENRM . BUS-132X 480 ESF12 AC/B

.fMOC-132X4A MCC 426PENRM MCC-132X4 - 480 42SPENRM AC/B
] MCC-132X5 MCC. 426AB- BUS-132X 480 ESF12. AC/B - t

.

TR-111 XFMR BATHM111 MCC-131X1 120 364PENRM . AC/A jTR-112 XFMR BATRM112 - MCC-d2X1 120 364 AB - AC/B l

! TR-113 XFMR - BATRM111 MCC-131X3 120 383AB AC/Aj TR-114 XFMR BATRM112 MCC-132X3 120 383AB AC/B '

-

T R-131 X - XFMR ESF11 BUS-141 480 ESF11.. AC/A
{I $ TR-132X XFMR ESF12 BUS-142 : 480 ESF12 AC/B ' ~ ' ,, e
i,

t

t

e -.s, - ,,
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
'

at Braldwood Unit 1 '

t

; POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD- COMP COMPONENT
; SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 7YPE LOCATION
: BC 111 125 DCcA . D A TRM111 E P. OCBV& t t i BUS ' 1 E 41:1
i
j 60-112 l2b OC B BATRM112 EP- OCOVSt12 BUS BATRM112~ +

|
ei111 125 DC. A BATRM111 EP DCBUS 111 BUS BAIRM111.

i

) BI112 12b OC.B BAT R M1'12 EP DG BUS-112 BUS BATRM112

j bu>131A 125 DC<A E dF 11 EP BC 111 BC BATPM111

B u b- 131x di AC/A ESF11 EP MCC 131x1 MCC 364PENRM
'

!
j bus 131x 480 ACiA ESF 11 EP MCC 131X2 MCC 414PENRM

f BVS 13 t A 460 AC. A ESF11- EP MCC 131X3 MCC- 383AB
1

| BUS 13 t X 480 AC A ESF t 1 EP MCC 13tx4 MCC 414PENRM
!

! BUS 13tA 460 AC/A ESFit EP MCC-131XS MCC 426AB
i
i Euw13iA 125 deb E SF 12 EP BC 112 BC BATRM112 -

BUS 132A 480 A C. B E SF 12 EP MCC 132x1 MCC 364AB
|

6U S- 132X 460 AC. B E SF 12 kP MCC-132x2 MCC 426PENRM
'

BU5-132A 460 ACi8 E SF 12 EP MCC 132x3 MCO 383AB - +

i BUS- 132X 480 AC,8 - E SF 12 EP MCC-132x4 . MCC 426PENRM

BUS 132A 480 AC/B E SF 12 EP MCC-132x5 MCC 426AB
,

4 BUS 141 4160 AC/A ESF t 1 AFW- AFW PtA MOP 383AB
,

{ BUS 141 4160 ESF 11 CCW . CCW PO MDP 364AB
1

! BUS 141 4160 AC, A ESF11 CVCS. CV P1A MDP CVA
l-
; BUS-141 4160 AC/A ESF 11 ECCS RH P1A MOP. RHRA

BUS 141 4160 AC/A ESF11 ECCS SIP 1A MOP SLA
.

Bub-141 480- AC/A ESFil EP TR 13 t X . XFMR ESFt1i

Bub 141 4160 AC/A ESFt1 ESW. ESW P1A MOP ESWPMPA

BUS 141 4160 . ACeA ESFil PAHRS CS-PIA MOP CSA-?
*

BUS 142 - 4160 ESF12 CCW CCW PO MDP 364AB
d BUS 142 4160 A C< B E SF 12 CCW CCW P1B MOP. 364AB
h BUS 142 4100 ACiB ESF 12 CVCS CV PtB MDP CVB

'dVS 142 4)60 ACiB E SF 12 ECCS. RH PIB MDP RHRB '

i

BUS 142 4160 ACs 8 E SF 12 ECCS SbPIB MOP SIB
i

BUS 142 480 ACs0 E SF 12 EP TR-132x XFMR ESF 12

BUS 142- 4160 ACiB ESF t2 ESW ESW PIB MOP ESWPMPB
1

. 55 1/89
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
l

at Draldwood Unit 1 (Continued) I'

l

\u \
FOWE4 VOL T AGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOUROE LOAD GRP LOCATION SYSTEM COMPONENTID TYPE LOCATION

6vd-14i 4 I t. O AccB E SF 12 PAHRS CS PIB MDP CSB
#

Os514t .1 1 (. D AC A E SF 11 CCW CCW PtA MDP 364AB
'

DCbs5-111 lie DC. A BATRM111 EP INV 111 INV BATRM111

DCbV5111 120 DC. A BA TRM t 11 EP INV 113 INV BATRM111

DCBs5112 120 DC. B B A IRM t 12 EP INV 142 INV BATRM112

DCbJd ils liO DC4 6 bAIRM112 EP INV 114 INV BATRM112

DG 1 A 4160 AC/A DGA EP BUS 141 BUS E5F11

DG-1A 4160 AC< A DGA EP CB 1 A CB ESF11

DG-16 4160 A C> B DOB EP BUS 142 BUS ESF12

DG-18 41(0 AC. B OGB EP CB 10 CB ESF12

INv 111 120 AC. A BATRM111 EP ACBUS111 BUS BATRMi t t

IN V l ii' 100 AC B B A T AM112 EP ACBUS 112 BUS BATRM112

INv 113 12; AC< A BATRM111 EP ACBUS 113 BUS BATRM111

INV 114 1;0 AC. b BATRM112 EP ACBUS 114 BUS BATAM 112/%
l I"

MCC 13 t A1 480 AC A 364PENRM AFW AF W-13A MOV AFWPPINLU
MCC-131 A1 480 AC. A 364PENAM AFW AFW 13B MOV AFWPPTNL

MCC 131 A1 460 A C. A 364PENRM AFW AFW 13C MOV AFWPPTNL

MCC 13 t A1 460 ACIA 364PENRM AFW AFW 13D MOV AFWPP TNL

MCC 131A1 480 ACsA 364PENRM CCW CCW 9412A MOV 364AB

MCC 131 A1 480 AC. A 364PENRM CVCS CV 112D MOV 364PENRM
! MCC-131 A1 4eo ACsA 364PENRM CVCS SI-8801 A MOV 364PENAM

MCC-131 A 1 480 AC/A 364PENRM ECCS CV 8804A MOV 364PENRM

MCC431A1 480 AC/A 364PENRM ECCS RH 8716A MOV 364PENRM
*

MCC 131 A1 480 A C< A 364PENRM ECCS RH 8716A MOV 364PENRM

MCC 13 t A1 460 AC/A 364PENRM ECCS SI8807A MOV SIA

MCC 13t Al de0 AC<A 364PENRM ECCS SI 8811 A MOV 364PE NRM

MCC 13 t A) 460 AC. A 364PENRM ECCS SI882tA MOV 364PE NRM

MCC 13tX1 480 AC/A 3b4PENRM ECCS Si882tA MOV 364 PENRM

MCC 131 A1 480 ACiA 364PENRM ECCS SI8923A MOV SIA

MCC 13 tx t 480 AC, A 364PENRM EP MCC-13 t X 1 A MCC 364PENRMm
MCC 13 t A l 120 AC/A 364PENRM EP TR 111 XFMR BATRM t 11m

56 1/89
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
at Braldwood Unit 1 (Continued)

rh
I \
'

POM R VOLTAGE EMER3 POWER SOURCE LCAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

MCC-131 A1 460 AC A 354PENRM ESW ESW 133 MOV ESWPMPA

MCC 131 A1 460 AC A 364 Pt N A M ESW ESW 133 MOV ESWPMPA

MCC 131 A1 400 AC:A 364PENRM ESW ESW 14 MOV ESWPMPA

MCC 131 A1 460 AC: A 364PENRM ESW ESW t 4 MOV ESWPMPA

MC C-131 x 1 460 AC A 364 PE N RM ESW ESW 17 MOV 346AB

MCC 131 A1 460 i ACeA 364PENRM PAHRS CS1A MOV 364PENRM

MCC-131 x 1 4fD AC. A 364PENRM PAHRS CS 9A MOV CSA

MCC 131A1A 46V AC A 364PENRM ECCS SI8802A MOV 364PE NRM

MCC-13 t A1 A 46v . ACiA 364PENRM ECCS SI6835 MOV 364PENRM

MCC 131A2 120 DC A 414 PE NRM EP INV 111 INV BATRMi t i

MCC-131 A2 46; AC A 414PENRM RCS RC 8000A iMOV RC

MCC 131x0 460 AC A 414PENRM RCS RC 8701 A MOV RC

MCC-131 A2 480 AC. A 414PE N RM RCS RC 6702A MOV RC

MCC-131 A3 4SO AC A 383AB AFW AFW 17A MOV 383AB%.

MCC 131 A3 460 ACcA 383AB AFW AFW 6A MOV 383ABr <

\j
MC C-131X 3 480 ACiA 383AB CCW CCW 19473A MOV 364AB

MCC-131A3 460 AC. A 383AB CCW CCW 19473A MOV 364AB

MCC 131 A3 120 AC/A 383AB EP TR 113 AFMR BATRM111

MCC 131X3 480 AC. A 383AB ESW ESW 11A MOV SX1A
I

MC C-131X4 120 DC/A 414 PEN RM EP INV 113 INV BATRMi t t
.

MCC 131A5 480 AC, A 446AB PAHRS CC-16A MOV 364PENRM
1

| MCC-131 A5 480 AC. A 426AB PAHRS CC-27A MOV 364PENRM

MCC-13 t Ab 400 A C. A 426AB FAHRS CS 7A MOV 364PENRM

MC C-132A 1 400 AC'8 364AB CCW CCW 194738 MOV 364AB

MCC-132A 1 460 AC/B 364AB CCW CCW 194738 MOV 364AB

MCC 13EX1 dbo AC/B 364AB CCW CCW 94120 MOV 364AB

MCC 13;Al 430 AC< B 364AB ECCS SI88070 MOV StA

MCC 132A1 480 A C< B 364AB ECCS SI8924 MOV SIA

MG C-132X I 120 AC/B 364A8 EP TR 112 XFMR BATRM112

MCC 132XI 400 AC/6 364A6 ESW ESW O 7 MOV 346AB{\,

v} MCC 132XI 480 AC< B 364 A B ESW ESW 11B MOV Sxia(

57 1/89
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
i

at Braldwood Unit 1 (Continued) |(%
! \

,

POWER VOLTAGE EMERG POWE R SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOC # ?!ON SYSTEM COMPONENTID TYPE l.OCATION |

M;C 132A1 400 AC. B 364AB ESW ESW 134 MOV ESWPMPB l

MC C-132 A1 460 AC. B 364 AB ESW ES E 14 MOV E SWPM'2B

lM CC 132A1 460 AC, B 364AB ESW ESW16 MOV ESWPMPB j

l
MCC 132A1 480 AC. B 364tt4 ESW ESW16 Mov ESWPMPB i

MCC 132A1 460 AC A 364AB PAHRS CS 98 MdV CSB '

T1CC132A2 120 DC< B 426PENRM EP 1NV 112 INV BATRM112

MCC 132A2 46V AC 6 426PENRM RC4 RC 80008 MOV AC
4

MCC-142A2 400 AC. B 426PENRM RCS RC 87016 MOV RC

MCC 132A2 480 AC/B ai6PENAM RCS RC 8702B MOV AC

MCC W 2A3 460 A C. B 383AB AFW AFW 178 MOV DDAFW
,

MCC W AJ 460 'A B 383AB AFW AF W.68 MOV DDAF W

MCC 13;X3 lic A C. B 363AB EP TR 114 AF MR BAT AM112

MCC 132Ai 460 AC B 426 PEN AM AF W AFW 13E MOV AFWPPTNL

MCC 131A4 460 A#B 426PENRM AFW AFW-13F MOV AF WPP TNL

MCC 132A4 480 AC;B 426PENRM AFW AFW 13G MOV AFWPPINL

W C 132A4 460 AC B 426PENRM AFW AFW 13H MOV AFWPPTNL

MCC 132A4 400 AC d 426PENRM CVCS CV 112E MOV 364PENRM

MCC 132Ao 480 AC/B 426PENRM ECCS RH 87160 MOV 364PENRM

MC C-13?)4 460 ACs 0 426PENRM ECCS RH 87168 MOV ab4PENRM

MCG 132A4 480 AC/B 426PENRM ECCS SI-8804 B MOV SIB

MCC-132A4 480 AC/B 426PENRM ECCS SI-88218 - MOV 364PENRM

MCC 132A4 460 AC B 426PENRM ECCS SI88218 MOV 364PENRM

wiCC 132A4 480 ace 6 426PENRM ECCS SI8923B MOV SIB

liCG-132A4 120 DC/B 426PENRM EP INV 114 lNV BATRM112 i

!MCC,132A4 480 A C. B 426PENRM EP MCC-132 A4 A MCC 426PENRM i

MCC 1JRA4 480 AC,6 426PENRM PAHRt' CC 168 MOV 364PENRM l

1

MCC 132%4 480 AC B 426PENRM PAHRS CC-278 MOV 364PE NRM

MCC 132A4 460 AC/B 426PENRM PAHRS CS 78 MOV 364PENRM

MCC-132 A4 A 460 AC4 0 426PENRM ECCS SI8802B MOV 364PENRM

MCC 131A4A 480 AC/B 426PENRM ECCS SI8611B MOV 364PENRM(Od' !MCC 132A4A 480 ACs B 426PENRM PAHAS CS 1B MOV 364PENRM

5S 1/89
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
at Braidwood Unit 1 (Continued)

{
'\ POWER v0LTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

MGC 132A6 480 AC< B 426AB CVCS Si680lb MOV 364PENRM

M00-231 A3 460 AC/A 383AB CCW CCW 2-9473A MOV 364AB

MeC 2J2A1 400 ACiB 364AB CCW CCW 2 94738 MOV 364AB

TR 111 120 ACiA BATRMill EP ACBUS 111 BUS BATRM111

i4 112 120 AC,8 BAIRM112 EP ACBUS 112 BUS BATRM112

TR 11J 120 A G, A BATRM111 cP ACBUS 113 BUS BAT AMi t t

Th 114 120 AC. B BATRM112 EP ACBUS 114 BUS BAI RMI 12

IR 131X 460 AC A ESFt1 EP Bub.13tA BUS ESF11

1R-130A 480 AC. B E SF 12 EP BUS 132X BUS ESF12

1

V

o
i I

V
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Braidwood 1 & 2
3,8 COMPONENT COOLING SYSTEM

3,8.I Svetem - Function
The Component Cooling system provides cooling water to various plant

components in both units during nonnal operation, and plant shutdown. After an accident,
~ the Component Cooling system acts as an intermediate system between the components,

being cocied and the Essential Service Water system, Separation is required to mimmize !

,

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 Svstem Definition

motor driven pumps,ponent Cooling system is a closed loop system consisting of five
The Com

three heat exchangers, two surge tanks, and associated piping and
valves. The system is designed to serve both units. The major heat loads in the plant can
be divided into a Unit I 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 a common header which may be aligned with the Component Coolmg pumps for
Unit 1 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 system. The

surge tanks accommodate expansion, contraction, and in leakage of water.
Simplified drawings of the Component Coo _ ling system are shown in Figures

3.8-1 and 3.8 2. These drawings show some components from Unit 2. Unit I component
ids begin with "I', Unit 2 component ids begin with "2", - A summary of the data on- !
selected Component Cooling system components is presented in Table 3.81,

3,8,3 Svstem Oneration
Three component cooling pumps, two component cooling heat exchangers, and :

the two surge tanks are sufficient for normal operation of the two units. 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
maintam 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-

Positive displacement charging pump-

-Component cooling is also ?rovided for additional components such as the reactor coolant,

pumps and components of t ie Chemical and Volume Control System.

3.8,4 Svstem Success criterin,

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 is then divided into two redundant trains each consisting of one

! 60 1/89
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Braidwood I & 2:

n Component Cooling pump, one heat exchanger and half of the baf0ed surge
I tank. One Component Cooling train is adequate for establishing a safe

shutdown condition.

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

3.8,5 Comoonent Informedan

A. Component Cooling Pumps 1 A, IB,2A,28 and 0 *

1. Rated Dow: 4800 gpm @ 250 ft head (108 psid)
2. Rated capacity: 33% (to su 3 ply both units)
3. Type: horizontal centrifuga

B. Component Cooling Heat Exchangers l A, IB, and 0
61. Design dutv: 40.87 x 10 Btu /hr

2. Type: shelland straight tube

3.S 6 Suonort Svstems and Interfaces

A. Control Signals
1. Automatic

The Component Cooling pumps are not automatically actuated.
2. Remote Manual

The Component Cooling pumps can be actuated by remote manual means -
from the control room and from the iemote shutdown control panel.

B. Motive Power
. -

--

. _ _

-

l. The Component Cooling 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.

C. Other
-

_

_ _ __ _

1. 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.

3.8.7 Section 3.8 References

1. Byron /Braidwood Final Safety Analysis Report, Section 9.2.2. l

-61 :l/89
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Table 3.8-1. Braidwood Unit 1 Component Cooling System Data Summary
for Selected Components

COMPONENT #D . COMP. LDCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TVPE LOCATION LOAD GRP

'CCVioHX HX 364AB

CCW-1-9473A MOV 364AB MCC-131X3 480 383AB AC/A

CCW-1-9473A MOV 364AB MCC-131X3 180 383AB AC/A

CCW-1-9473B MOV 364AB MCC-132XI 480 364AB AC/B

CCW-1-94738 MOV 354AB MCC-132X1 480 364AB AC/B

CCW-1-HX HX 364AB

; CCW-2-9473A MOV 364AB MCC-231X3 480- 383AB AC/A

CCW-2-9473B MOV 364A8 MCC-232X1 480 364AB AC/B

CGW 9412A MOV 364AB MCC-131X1 480 364PENRM AC/A

CCW S4128 MOV ,$A2B MCC-132X1 480 364AB AC/B
cs" CCW-P0 (ADP 364AB BUS-141 4160 ESF11'

CCW-P0 MDP. 364AB BUS-142 4160 ESF12
''

CCW-P1A . MDP 364AB BUS 141' 4160 ESF11 AC/A)

CCW P1B MD? 364 AB . '6U S-142 . 4160' ESF12 AC/B

C
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Braidwood 1 '. '
3.9 ESSENTIAL SERVICE WATER (ESW) SYSTEM
3,9,1 Svctem Function

The Essential Service Water System supplies cooling water from the ultimate
heat sink to various heat loads in both the primary and secondary portions of the plant. The
system is designed a provide a continuous flow of cooling water to those loads which are
safety related or essential to the safe shutdown of the reactor.

3.9.2 Svstem Definition
The Essential Service Water System contains two headers, each supplied by a

single motor driven pump. The system is designed to serve both units. The source of water -
for the system is the lake screen house essential cooling pond Strainers are provided to
remove impurities from the raw water before it enters the ESW pumps, Heat is rejected to
the essential cooling pond.

Simplified drawings of the ESW system are shown in Figures 3.91 and 3,9-2;
These drawings show some components from Unit 2. Unit I component ids begin with"1", Unit 2 component ids begin with "2", A summary of data on selected ESW
components is presented in Table 3,9-1.

3.9,3 System Oneration

Dunng normat operation, one of the ESW pumps is in continuous operation
providing cooling water to essential loads. Essential loads are those required for safe
shutdown, and are therefore redundant and served by the corresponding channels of the
ESW system. Heat loads supponed by the ESW system include the following:

Diesel generatorcoolers-

Containment fan coolers-

Component Cooling System heat exchangers
-

AFW, ESW, SI, and centrifugal charging pump lube oil coolers -
-

AFW, ESW, SI, RHR, CS, and centrifur..! and positive displacement charging --
-

pump cubicle coolers,

The ESW also provides an assured supply of water to the Auxiliary Feedwater
System. ESW header 1 A supplies the motor driven AFW pump 1 A and ESW header IB -
supplies the diesel driven AFW pump IB.

3.9,4 Sntem success Criterin
Followet a LOCA the following success criteria apply to the ESW system

- One out of two ESW pumps operates supplying cooling water to essential
loads.

3,9,5 Comoonent Information

A.. Service Water Pumps I A and IB
1. Rated flow: 24,000 gpm @ 180 ft head (78 psid)-
2. Rated capacity: 100%
3, Type: horizontalcentrifugal

B. Ultimate Heat Sink - Essential cooling pond

65 1/89
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Braidwood I & 2
. 3.9.6 Sunnort hstems nnd_Intrrhten

A. Control Signhls
1. Automatic

The ESW pumps are not automatically actuated.
2. Remote Manual

The ESW pumps can be actuated by remote manual means from the control
roor" and from the remot shutdown control panel.

B. Motive Power
The ESW motor driven pumps and motor operated valves are Class IE AC
loads that can be supplied from the standby diesel generators as described in
Section 3J.

C. Other
1. Lubricetion, ventilation, and cooling are provided locally for the ESW

pumps.

3.9.7 Section 3M References

1. Byron /Braidwood Final Safety An.dysis Report Section 9.2.1.
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Table 3.9-1. Braidwood Unit 1 Essential Service Water System Data Summary

,

{for Selected Components f
t

I
>

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. ITYPE LOCATION LOAD GHP !ESW-0-7 MOV 346AB MCC-132X1 480 364AB AC/B
ESW-1 -1 A MOV SX1A. MCC-131X3 480 383AB AC/A
ESW-1-1 B MOV SX1B MCC-132X1 480 364AB AC/B

[ESW-1-33 MOV ESWPMPA MCC-131X1 480 364PENRM AC/A L

!ESW-1-33 MOV ESWPMPA MCC-131X1 480 364PENRM AC/A
ESW-1-34 MOV ESWPMPB MCC-132X1 480 364AB AC/B
ESW-1-34 MOV ESWPMPB MCC-132X1 480 364AB ACIO
ESW-1-4 - MOV ESWPMPA MCC-131X1 480 364PENRM AC/A
ESW-1-4 MOV. ESWPMPA MCC-131X1 480 364PENRM AC/A E

iESW-1-5 MO'/ ESWPMPB MCC-132X1 480 364AB AC/3 jESW-1-5 MOV ESWPMPB MCC-132X1 480 364AB AC/B i
ESW-1-7 MOV 346AB MCC-131X1 480 364PENRM AQA fESW-P1 A . MDP. ESWPMPA BUS-141 4160 ESF11 A2A [,ESW-P1B MDP ESWPMPB BUS-142 4160 ESF12 AC/B !
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; Braidwood I & 2

4. PLANT INFORMATION

L 4.1 SITE AND BUILDING SUMMARY
; The Braidwood Station Units I and 2,is located in northern Illinois,2 miles

south of the town of Braidwood and 50 miles southwest of Chicago. The site is in the,

southwest corner of Will County in a predominately agricultural area. The site occupies
approximately 4320 acres of land. Figure 41 is a general view of the plant and vicinity '

(from Rcf.1).
The major structures at this unit include the two containment buildings, a

shared turbine building, a shared auxiliary building, and a shared fuel building. A site plot,

plan is 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 genemtors, 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 auxiliaries.

The auxiliary building is located to the west of and between the containments:

! and contains much of the plant's safety related equipment, specifically the auxiliary -
feedwater pumps, high pressure injection
containment spray pumps, charging pumps, pumps, RHR pumps and heat exchangers,

.

component cooling water pumps and heatt

exchangers, and motor control centers supplying power to safety system components. "

The fuel building is between the two containments and houses the spent fuel,

pool.,

4,2 FACILITY LAYOUT DRAWINGS
.

-

| Figures 4 5 throu ;h:411 are simplified building layout -drawings for
: Braidwood. Details of the turaine building and many of the outlying buildings are not

shown on these drawings. Major rooms, stairways, elevators, and doorways are shown in
i the simplified layout drawings, however, many interior walls have been omitted for clarity.

Labels printed in uppercase correspond to the location codes listed in Table 4 1 and used m..:

i the component data listings and system drawings in Section 3. Some additionallabels 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 is only a partial listing of the componensand equipment that are located in a particular
room or area of the plantc

4.3 SECTION 4 REFERENCES

1. 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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Table 41, Definition of Braldwood 1 Building and'

'

t Location Codes

Cod (s Descrintlems

1. 346AB 346' elevation of the Auxiliary Building

: 2. 346PENRh1 Penetration Area, located on the 346' elevation of the Auxiliary
; Building

: 3. 3MAB 346' elevation of the Auxiliary Building

4 364PENRN1 Penetration Area, located on the 364' elevation of the Auxiliary
Building,

|

S. 383AB 383' elevation of the Auxiliary Building

6. 401AB 401' elevation of the Auxiliary Building
'

414PENRhl Penetration Area, located on the 414'of the Auxiliary Building

S. 426AB 426' elevation of the Auxiliary Building

9. 426PENRhl Penetration Area, located on the 426'of the Auxiliary Building

b 10. AEER Auxiliary Electric Equipment Room, located on the 451'i O elevation of the Auxiliary Building

11. AFWPPTNL Auxiliary Feedwater Pipe Tunnel under hiain Steam Tunnel

12. BATRht!11 111 Battery Room, located on the 451' elevation of the Auxiliary"

Building

13. B ATRh1112 112 Battery Room, located on the 451' elevation of the Auxiliary
Building

14. CR Control Room, located on the 451' elevation of the Auxiliary
Building '

15. CSA Core Spray Pump A Room, located on the 346' elevation of the
Auxiliary Building

16. CSB Core Spray Pump B Room, located on the 346' elevation of the
Auxiliary Building

; 17. CST Condensate Storage Tank
't

18. CVA Centrifugal Charging Pump A Room, located on the 364'
elevation of the Auxiliary Building

;

p 19. CVB Centrifugal Charging Pump B Room, located on the 364' !

( elevation of the Auxiliary Building
,
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Table 41. Definition of Braldwood 1 Building and
Location Codes (Continued)

Codei Descriotions

20. DDAlw Diesel Driven Auxille.ry Feedwater Pump Room, located on the
3S' elevation of the Auxiliary Building ;,

21. DGA Diesel Generator l A Room, located on the 401' elevation of the
Auxiliary Building

22. DGAIUEL Diesel Generator I A Fuel Storage Room, located on the 383'
elevation of the Auxiliary Building

23. DGB Diesel Generator iB Room, located on the 401' elevation of the !
Auxihary Building

,

21. DGBFUEL Diesel Generator IB Fuel Storage Room, located on the 383'
elevation of the Auxiliary Building ;

25. ESFil Division 11 ESF Switchgear Room, located on the 426'
elevation of the Auxiliary Building

26. ESF12 Division 12 ESF Switchgear Room, located on the 426'
\, elevation of the Auxiliary Building
, ;

',
27. ESWPMPA Emergency Service Water A Pump Room, located on the 330'

elevation of the Auxiliary Building
,

28. ESWPMPB Emergency Service Water B Pump Room, located on the 330'
elevauon of the Auxihary Building

29. LOCSR Residual lleat Removal System "A" Pump Room, located in the
:Auxiliary Building on the 93' elevation east side of the Reactor

Containment Building

30. RC Reactor Containment Building
i31, RHRA RHR Pump A Room, located on the 346' elevation of the '

Auxiliary Building

32. RilRB- RHR Pump B Room, located on the 346' elevation of the
Auxiliary Building '

33. RHRHXA RHR Heat Exchanger A Room, located on the 364' elevation of
the Auuliary Buildmg

:

34. RHRHXB RHR Heat Exchanger B Room, located aon the 364' elevation of !
the Auxiliary Building

35. RWST Refueling Water Storage Tank
,
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1

>t Table 41, Definition of Braldwood 1 Bullding and
Location Codes (Continued)

f;tu[n Descriotions
'

30. RWS*ITNL Tunnel from RWST. located on the 364' elevation of the
Auxiliary Building

37. RSCP Remote Shutdown Control Panel, located on the 383' elevation
of the Auxiliary Building

38. SIA Safety injection Pump A Room, located on the 364' elevation of
the Auxiliary Building

39. SlB Safety injection Pump B Room, located on the 364' elevation of
the Auxiliary Building

40. ST51TNL hiain Steam Tunnel, locatec on the 364 elevation outboard
side of Containment

41. SX1A Pit containing ESW Valve IS001 A located on the 330'
elevation of the Auxiliary Building

42. SX1B Pit containing ESW Valve 1S001B, located on the 330' '

s elevation of the Auxiliary Building

43. SXCTA Emergency Service Water A Cooling Tower

44. SXCTASG Switchgear Room for the ESW A Cooling Tower

45. TB Turbine Building

46. TLSF Spent fuel pool operating floor, located on the 426' elevation of
the Fuel Building

47. UPCSR Upper Cable Spreading Room, located on the 467' of the
Auxilituy Building

o ;
!
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Table 4 2- Partial Listing of Components by Location
at Braidwood Unit 1

,

LOCAIION SYSTEM COMPONEN T ID COMT
TYPE

34bAB E5W ESW 17 MOV

34bAB ESW ESW 0 7 MOV

364AB CCW CCW 19473A MOV

364AB CCW CCW 19473A MOV

364AB CCW CCW 194738 MOV

364AD CCW CCW 194738 MOV

364AB CCW CCW 2 9473A MOV

364AB CCW CCW 2 94738 MOV

364AB CCW CCW P0 MDP

364AB CCW CCW PIA MDP

364AB CCW CCW P1B MDP

3b4AB CCW CCW 9412A MOV

364AB CCW CCW 9412B MOV

364AB CCW CCW 0 HX HX

364AB CCW CCW 1 HX HX

364AB CCW CCW PO MDP

364AB EP MCC 132X1 MCC

364PENRM CVCS CV 112D MOV

364PENRM CVCS CV 112E MOV

364PENRM
, CVCS Sb8801 A. MOV

364PENRM CVCS SI8801B MOV

364PENRM ECCS RH 8716A MOV

364PENRM ECCS' RH 8716A MOV-

364PENRM ECCS CV 8804A MOV

364PENRM ECCS SI8811A MOV

364PENRM ECCS RH 8716B MOV

364PENRM ECCS RH 87168 MOV

364PENRM ECCS C; 00H S MOV

364PENRM ECCS Sb8821A MOV

364PENRM ECCS SI 8821 A MOV

364PENRM- ECCS 318821B MOV
_
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Table 4 2. Partial Listing of Components by Location !

at Braidwood Unit 1 (Continued)
|

\ [
LOCAT ION SYSTEM COMPONENT ID COMP !

TYPE

304PENRM ECCS SI66210 MOV I

364PENRM ECCS SI8835 MOV
,

3b4PENRM ECCS SI8802A MOV :

364PENRM ECCS SI 68028 MOV *

!
364PENRM EP MCC 131X1 MCC !

!
364PENRM EP MCC 131X1 A MCC '

364PENRM PAHRS CC 16A MOV !
364PENRM PAHRS CC 27A MOV !

364PENRM PAHRS CC 160 MOV

364PENRM PAHRS CC 278 MOV
|

364PENRM PAHRS CS 1 A MOV

364PENRM PAHRS CS 7A MOV-

364PENRM PAHRS CS 1B MOV :
:

364FENRM PAHRS CS 78 MCV i
t

363AB AFW AFW P1 A MDP,
;

363AB AFW AFW 17A MOV

363AB AFW AFW 6A MOV '

!.
383AB EP MCC 131X3 MCC '

383AB EP MCC 132X3 MCC

414PENRM EP MCC 131X2 MCC 4

414 PEN RM EP MCC 131X4 MCC '

426AB EP MCC 131X5 MCC '

426AB EP MCC 132X5 MCC
,

426PENRM EP MCC 132X2 MCC

426PENRM EP MCC 132X4 MCC t

426PENRM EP MCC 132X4A MCC

AFWPPTNL AFW AFW 13E MOV
!AFWPPTNL AFW AFW 13F MOV

AFWPPTNL AFW AFW 13G MOV

AFWPPINL AFW AFW 10H MOV

AFWPPINL AFW AFW 13A MOV
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Tablo 4 2. Partial Listing of Components by Location
at Braidwood Unit 1 (Continued),

LOCATION SYST EM COMPONENT :D COMP
TYPE

AFWPPINL AF W AFW 13B MOV

AFWPPINL AFW AFW 130 MOV

AFWPPINL AFW AFW 130 MOV
'

BAIRM111 EP DCBUS 111 BUS

BATRM111 EP BC 111 BC

BATRM111 EP BT 111 BATT-

| BAlRM111 EP DCBUS 111 BUS
,

BATRM111 EP TR 111 XFMR1

BATRM111 EP TR 1VJ XFMR

BAT RM111 EP INV 111 INV

BATRM111 iD- INV 111 (NV

BAT RM 111 EP INV 113 IN V,

BAT RM111 EP INV 113 INV,

BATRM111 EP ACBUS 111 BUS
I BATRM111 EP ACBUS 111 BUSt

BATRM111 EP ACBUS 113 BUS

BAT RM111 EP ACBUS 113 BUS

BAT RM112 EP DCBUS 112 BUS

BATRM112 EP BC 112 BC

BATRM112 EP BT 112 BATT
,

BATRM112 EP DCSUS 112 BUS

BATRM112 EP TR 112 XFMR,

BAT RM112 EP- T R 114 XFMR

BATRM112 EP INV 112 INV

BAT RM112 EP INV 112 (NV1

BATRM112 EP INV 114 iSV,

BATRM112 F.P INV 114 INV

BATRM112 EP ACBUS 112 BUS

BAT RM112 EP ACBUS 112 BUS

BAT RM112 EP ACBUS 114 BUS

( BAT RM112 EP ACBUS 114 BUS

89 1/S9

.

. %.. + , . _ . - . -+r+- .-+rve e-~- "w-= --"n ** fw-* --Tw- r--4'



_ _ _ _ . _ , _ _ _ .

Tablo 4 2. Partial Listing of Components by Location
at Braldwood Unit 1 (Continued)

LOCAllON SYST E M COMPONENT ID COMP
TYPE

CSA PAHRS CS P1 A MDP

CSA PAHRS CS 9A MOV

CSB PAHRS CS P1B MDP

CSB PAHRS CS 98 MOV

CSl AFW AFW CST TANK

CVA CVCS CV P1A MDP

CVB CVCS CV P1B MDP

DDAF W AFW AFW PIB DDP

DDAF W AFW AFW 178 MOV

DDAFW AFW AFW bD MOV

DGA EP DG 1 A DG
; DGB EP DG 10 DG

ESF11 EP BUS 141 BUS

ESF11 EP BUS 131X BUS

ESF11 EP TR 131X XFMR

ESF11 EP CB 1 A CB

ESF12 EP BUS 142 BUS

ESF12 EP BUS 132X BUS

ESF12 EP TR 132X XFMR

ESF12 EP CB 's CB

~ESWPMPA ESW ESW 133 MOV

T5WPMPA ESW ESW 133 MOV

ESWPMPA ESW ESW 14 MOV

ESWPMPA ESW ESW 14 MOV

ESWPMPA ESW ESW P1 A MDP

ESWPMPB ESW ESW 134 MOV

ESWPMPB ESW ESW 134 MOV

ESWPMPB ESW ESW 15 MOV

ESWPMPB- ESW E Sn'e1 5 MOV
! ESWPMPB ESW ESW P1B MDP

RC AFW SG 1 A SG

i
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Tablo 4 2. Partial Listing of Components by Location
at Braldwood Unit 1 (Continued)O

'

LOCATION SYSTEM COMPONENT ID COMP
TYPE

; RC AF W SG 1B SG

RC AFW , SEiG SG.

RC AFW SG.1 D SG

RC ECCS SGMP A SUMP
'

'

RC ECOS SUMPB bump

RC PAHRS CC FANA AQU

RC PAHRS CC FANC ACU

RC PAHRS CC FANS ACU

RC PAHRS CC FAND ACV

RC RCS RCS VESSEL RV

RC RCS RC 455A NV
<

'

RC RCS RC 456 NV

RC RCS RC 8000A MOV
j RC RCS RC 80008 MOV ~

RC RCS RC 8701 A' MOV
I

RC RCS RC 87010 MOV

RC RCS RC 8702A MOV

RC RCS RC 87028 1MOV
<

RC RCS RC 8001a MF
77 RCS RC 8002A MOVi

TC~~ RCS RC 8001B MOV
RC RCS RC 8002B 'MOV
RC RCS RC 8001C MOV
RC RCS RC 8002C MOV
RC RC3 RC 8001D MOV
RC RCS RC 8002D MC

'

RHRA ECCS RH P1A
'

MDP

RHRB ECCS RH P1B MF
RHRHXA ECCS RH HX1A HX

'

RHRHxB ECCS RH HX1B 'HXC
( RWST OvCS St RWSI TANK-s

__
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Table 4 2. Partial Llo(Ing of Components by Location
4

at Braldwood Unit 1 (Continued)

'% - LOCAliON SYSTEM COMPONENT ID'CQMP,

jTYPE
RWST ECCS SI RWST ,f TANK j

SIA ECCS Sbb92NA MOV

k SI A ECCS SIP 1A MDP~

SIA LCCS SI8607A MOV
[

SLA ECCS SI58570 MOV~,

SIA ECCS 618924 MOV

stb ECCS Sb6804B MOV
<

stb IZCS SI8600 MOV

3 SIB ECCS SI89238 MOV

[3Id ECC ISIPIB MDP
-

'

: TRT ESw eswii.1 A MOV
,

: TRIB ESW E SW.i.18 ,l F
| ,. -1

o
a

n

a

i

;

|

2

,

F4 4

,
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APPENDIX A-
DEFINITION OF SYM110LS USED IN TIIE SYSTEM AND

LAYOUT DRAWINGS

A 1. SYSTEM DRAWINGS i

A 1.1 Fluid - System Drawings

The simplified system drawings are accurate representations of the major flow paths i
.

-

in a system and the important interfaces with other fluid systems._ As a general rule, small -
fluid lines that are not essential to the basic operation of the s
dzawings. Lines of this type include instrumentation lines,ystem are not shown in thesevent lines, drain lines, and :
other lines that are less than 1/3 the diameter of the conneceng major flow path. There .
usually are two versions of eacn fluid system drawingt a simpified system drawing, and a a
comparable drawing showing component locations. The drawing conventions used in the ~

fluid system drawings are the following:

Flow generally is left to right.-

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

-

discharge paths ue located on the right.
One exception is the return flow path in closed loop systems which is tight

-

to left,
-

Another exception is the Reactor Coolant System (RCS) drawing which is
"vessebeentered", with the primary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

O
-

Component symbols used in the fluid system drawings are defined in Figare-
-

A 1.
Most valve and pump symbols are designed to allow the reader to--

distinguish among sim,ilar components based on their; support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a:
turbine, pneumatic or hydraulic source for valve operation, etc.)

- Valve. symbols allow the reader to d.istinguish among valves that allow flow - .

-
~

in either direction, check (non return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the-
specific type cf valve (i.es, as a globe, gate, butterfly, or other specific type
of valve).
Pump symbols distinguish between centrifugal and positive displacement

_

-

pumps and between types of pump drives (i.e., motor, turbine, or engine);

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

,

~ his Sourcebook.t

Location is indicated by shaded " zones" that are not intended to represent
.

-

the attual room geoinetry.
Locations of discrete components represent the actual physical location of

-

the component.

Piping locations between discrete components represent the plant areas
-

hrough which the piping passes-(i.e.Lincluding pipe tunnels andt

underground pipe runs).
-

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

( '

The primary flow path in the system is highlighted (! - Sold white line) in-
- .

the location version of the fluid system drawings.

94 1/89



_ _ , . u
i

Braidwood 1 & 2
A 1,2 Electrical System Drawings

'

The electric power system drawings focus on the Class lE portions of the plant's
electric power system. Separate drawings are provided for the AC and DC portions of the
Class lE system. There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electrical system drawings are the following

Flow generally is top to bottom-

In the AC power drawings, the interface with the switchyard and/or offsite
-

grid is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC

-

power system are shown at the top of the diawing.
Vertical lines dominate and break horizontal lines.

-

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

Figure A 2.

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

this Sourcebook.
-

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

-

Locations of discrete components represent the actual physical location of
the component.

-

The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT tepresent the actual
cable routing in the plant.Q Component locations that are not known are indicated by placing the

-

discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS

A2.1 Site Drawings

site plan showing the arrangement of the major buildings, tanks, and other features of theA general view of each reactor site and vicinity is presented along with a simplified
site. The general view of the reactor site is obtained from ORNL-NSIC 55 (Ref.1). Thesite drawings are ap

aroximately to scale, but should not be used to estimate distances onthe site. As built sea e drawings should be consulted for this purpose.
Labels printed in bold uppercase correspond to the locanon codes defined in Section

4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are printed in lowercase type.
A2.2 Layout Drawings

;

Simplified building layout drawings are developed for the portions of the plant that
- contain components and systems that are described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout drawings ;

generally are not developed for other buildings.

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

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

( ;
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Braidwood I & 2

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

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

A3, APPENDIX A REFERENCES

1. Heddleson, F. A., " Design Data and Safety Features of Commercial Nuclear -
Power Plants." ORNL NSIC-55, Volumes 1 to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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APPENDlX Bd DEFINITION OF TERMS USED IN TIIE DATA TABLES- t

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

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

Code Definition

RCS Reactor Coolant System
AFW Auxiliary Feedwater System
ECCS Emergency Core Coolmg System
CVCS Charging System
PAHRS Containment . Heat Removal Systems (including containment

spray system and fan coolers)
1&C Instrumentation and Control Systems
EP Electric Power System
CCW Component Cooline 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 coinsponding system

. Q drawing. The component ID_ generally begins with a system preface followed by a
1y component number.- The system preface is not necessarily the same as the system code

described above, For component ids, the sy' stem preface corresponds to what the plant
calls the component (e.g. HPI, RHR), - An example is_ HPI-730, denoting valve number
'i30 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 and1
instrumentation drawings (P& ids) and electrical one line system drawings,,

l

| 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 hi,her e*cetrical distribution ort
generating component in a distribution system. A single component may have more than I

one power source (i.e. a DC bus powered from a battery and a battery charger).

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

OV'
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EhlERGENCY LOAD GROUP (EMERG LOAD GROUP) AC and DC load groups

'

(or eleenical divisions) are defined as appropriate to the )lant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency loac group for a third of a kind load i

ti.e. a " swing" load) that can be powered from either of two AC load groups would be '

identified as AC/AB. DC load group follows similar naming conventions,

i
i

|

|
|

|

!

I
.

!'
;

J

.

,
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TAllLE II.l. COMPONENT TYPE CODES

V
CO N1PONENT CON 1P TYPE

VALVES:
Motor operated valve MOV-
Pneumatic (air operated) valve NV or AOV
Hvdraulic valve HV
S61enoid operated valve SOV

'

Manual valve XV
Check valve CV
Pneumatic non return valve NCV
Hydraulic non return valve HCV
Safety valve SV
Dual function safety / relief valve SRV
Power operated relief valve PORV
(pneumatic or solenoid uperated)

PUMPS:
Moto*-driven pump (centrifugal or PD) MDP
Turbine driven pump (centrifugal of PD) TDP
Diesel-dnven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U tube or once through) SGb 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 strat FLT
Spray nozzle SN
Heaters (i.e. pre ~urizer heaters) HTR

VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air to-water HX, usually ' CU or FCUA'

including a fan)
Condensing (air conditioning) unit - COND

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT

O}t
%J

i
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TAllLE 11 1. COMPONENT TYPE CODES (Continued)

V !

CO\1PONENT CONIP TYPE

El.ECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS h
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
invener INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and invener),

: Motor generator MG
Circuit breaker CB
Switch SW

; Automatic transfer switch ATS'

Manual transfer switch MTS

|

O
i

:
'

.

I
;

k
'

!
.

E

i

;

|
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