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PITON

The information in this report has been developed over an extended period
ot ume based on a site visit, the Final Safety Analysis Report, system and
lavout drawings, and other published information. To the best of our
Knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

1
\\

This sourcebook will be periodically updated with new and/or replacement
4E¢S as appropriate to incorporate additional information on this reactor
=

piant. Technical errors in this report should be brought to the attention of

e tollowing:

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

With copy 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.



BYRON 1 AND 2

RECORD OF REVISIONS

REVISION

ISSUE

COMMENTS

0

1/89

Oniginal report

1 IR0
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BYRON 1 AND 2 SYSTEM SOURCEBOOK

Lhis sourcebook contains summary information on Byron 1 and 2. Summary data on this
plant are presented in Section 1, and similar nuclear power plants are identified in Section
lected reactor plant systems is presented in Section 3, and the site and
buildi ng layout s illustrated in Section 4. A bibliography of reports that describe features
fthis plant or site 15 presented in Section 8. Symbols used in the system and layowt

nigrmaton on se

drawings are detined in Appendix A, Terms used in data tables are defined in Appendix B,

ks SUMMARY DATA ON PLANT
Basic information on the Byron 1 & 2 nuclear power plant is listed below:
Docket number 50-454 (Unit 1), $0-455 (Unit 2)
- Operator Commonwealth Edison Company
- Location Byron, lllinois
Commercial operation date 9/88 (Unit 1), 8/87 (Unit 2)
Reactor typs PWR
NSSS vendor Westinghouse
Number of loops “
Power (MW {AMWe) 3411/1120
Architect-engineer Sargent & Lundy
Containment type Reinforced concrete cylinder with steel
liner
> ¥ IDENTIVICATION OF SIMILAR NUCLEAR POWER PLANTS

Each Byron unit has a Westinghouse PWR four-loop nuclear steam supply
system (N5S8S). Other four-loop Westinghouse plants in the United States include:

- Braidwood 1 and 2
Callaway
Catawba 1 and 2
Comanche Peuak | and 2
- Donald C. Cook | and 2 (ice condenser containment)
- Diablo Canyon | and 2
Haddam Neck
- Indian Point 2 and 3
- MoGuire | and 2 (ice condenser containtnent)
- Millstone 3
- Salem | and 2
- Seabrook 1
- Sequoyah | and 2 (ice condenser containment)
- Shearon Harns | and 2
- South Texas | and 2
Trojan
Vogtle | and 2
Watts Bar | and 2
Woalf Creek
- Yankee Rowe
Zion | and 2
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Byron differs from the majority of Westinghouse plants in that the auxiliary
eedwiler system consists of one motor driven and one diese! driven pump, whereas other
Ants contain some number of motor driven and turbine driven pumps, Byron is similar 1o
WNer puints in the number and type of charging and high pressure injection pumps.

Byron is a twin of the Braidwood plant. How ever, there are minor differences
srtween the two plants. These differences are noted in the appropriate sections of this

LI RAT A bk
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O SYSTEM INFORMATION

This section contwns descriptions ., selected systems at Byron 1 and 2 in terms
of general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Byron 1 and 2 is presented in Table
1. Inthe "Report Section” column of this table, a section reference (i.e. 3.1, 3.2, etc.) iz
provided for all systems that are described in this report. An entry of "X" in this column
means that the system is not described in this report. In the "FSAR Section Reference"
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where addittonal info'mation on each system can be found. Other sources of information
on this piunt are identified in the bibliography in Section §.

Several cooling water systems are 1dertified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1, Details on the individual cooling water systems are provided in the report
sectuons identified in Table 3.1

1/89



Table 3-1. Summary of Byron 1 & 2 Systems Covered in this Report

§C..arie Plant-Specific Report FSAR Section
System Name Syvstem Name Section Reference

Reactor Heat Removal Systems
Reactor Coolant System (RCS) Same 3.1 5

Auxihiary Feedwater (AFW) and Same 3.2 1019
Secondary Steam Relief (SSR)
Systems

Fmergency Core Cooling Systems Same

(-CCS)
Hhigh-Pressure Injection Safety Imjection System, 3.3 6.3
& Recirculation Charging Syste. 33 6.3
i_.ow-pressure Injection Residual Heat Removal Sysiem 33 6.3

& Recirculaton

Decay Heat Removal (DHR) Residual Heat Removal (REIR) 33 6.3
System (Residual Heat Removal Svstem
(RHR) System)

Main Steam and Power Conversion Main Steam Supply System, X 103,
Svystems Condensate and Feedwater System

Circulating Water System 16.4
Other Heat Removal Systems None idenuified X

Keactor Coolant Inventory Control Systems
- Chemical and Volume Control System Same 34 934 63
(CVCS) (Charging System)

FECCS See ECCS, above
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Table 3-1. Summary of Byron 1 & 2 Systems Covered in this Report (Continued)

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

Containment Sv<tems
3 i e Y
Contanment Same X 621

Contunment Heat Removal Systems Same 15 652
Contamment Spray System

Contamnment Fan Cooler System Reactor Conmtainment F-an 35 9481, 622
Cooler Subsystem

Contzmment Normal Ventilation Systems Containment Ventilation System X 9458

N

Combustible Gas Control Systems Hydrogen Reconbiner System, X 6.2
Hydrogen Monitoring System,
Hydrogen Mixing System,
Post-LOCA Purge Sysiem

Reactor and Reactivity Control Systems

Reactor Core Same X 140

Control Rod System Control Rod Drive System X 46
- Boranon Systems See CVCS, above -
Instrumentation & Control (I&C) Systems

Reactor Protection System (RPS) Reactor Trip System 36 7.2

Engineered Safety Feature Actuation Same 36 7.3

System (ESFAS)

Remote Shutdown System Various Remote Shutdown Panels X 74



GN/1

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

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

Instrumentation & Control (1£C) Syvstems {continued)
Other 1&C Systems Vanous systems X 7.5. 76, 77

Support Systems

Class 1E Elecmic Power System Same 37 81,83
Non-Class 1E Electric Power System Same 3.7 82,83
Diesel Generator Auxihary Systems Same 3.7 954 thru 958
Component Cooling Water (CCW) Component Cooling System 38 922
System
Service Water System (SWS) Essential Service Water System, 39 92
Non-essential Service Water System
Orther Cooling Water Systems Plant Challed Water System X 927
Fire Protection Svstems Same X 95.1
Room Heating, Vennlating, and Air- Same X 94
Condinoning (HVAC) Systems
instrument and Service Air Systems Compressed Air Systems X @31
Refuehng and Spent Fuel Systems Spent Fuel Pit Cooling and Cleanup X 913,914
System, Fuel Handling System
Radwactive Waste Systems Radwactive Waste Management X 1
Systems

Radiation Protection Systems Same X i2
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3.1 REACTOR COOLANT SYSTEM (RCS)

5.1.1 S8 :

The RCS transfers heat from w12 reactor core to the sc_cor\.dan' coolant system
via the steum generators, The RCS pressure boundary also establishes a bounaary against
the uncontrolled release of radioactive material from the reactor core and primary coolant.

3:1.2 s initi

The RCS includes: (a) the reactor vessel, (b) reactor cociant loops, {¢) reactor
coolant pumps. (d) the primary side of the steain genevators, (e) pressunzer, and (f)
connected piping out to a suitable isolation valve boundary, An isometric drawing of & 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 Tabie 3.1-1,

3.1.3  Sastem OQperation

During power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the four reactor coolant loops. RCS pressure i1s maintained within
a preseribed band by the combined action of pressurizer heaters and preszunzer spray,
RCS coolant inventory 1s measured by pressurizer water level which is maintained within a
prescribed band by the chemical and volume control system (charging systers).

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

Following a transient or small LOCA (if RC inventory is mainiained). reactor
core heat is still transferred to secondary coolant in the stean: generators. Flow in the RCS
Is maintained by the reactor coolant pumps or by natural ¢ircr:lation. The heat transfer path
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 satety valves on the pressurizer. A
continued inability to establish adequate heat transfer 1o the steam generators will resuitina
LOCA-like condition (i.e., continuing loss of reactor coolant through the pressurizer relief
valves). Repeated cycling of these relief valves has resulted in valve failure (i.e., reltief
valve stuck open),

Following a large LOCA, reactor core heut is dumped to the containment as
reactor coolant and ECCS makeup water spills from the break. Fpor a ghort-term period. the
containment can act as a heat sink; however, the containment cooling systems rust operate
in order to complete a heat transfer path to the uitimate heat sink (see Section 3.5).

9 1/89
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'

The RCS success critena can be desciibed in tenes of LOCA and transient

mutigation, as follows

3.1.6

B

An unmutigatible LOCA is rot initiated. ‘

If a mitigatble LOCA is intwated, then LOCA mitigating systems ore successful,

If a transient 1s initiated, then either: _

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

Component nformation

. RCS

I, Volume: 12,257 113, including pressurizer
2. Normal operating pressure. 2250 psia

Pressurizer
1. Volume: 1800 i

Safety Valves (3)

L. Set precsure: 2485 psig

2. Relief capacity: 420,000 Ib/hr each
Power-Operated Relief Valves (2)

L. Setpressuie: 2335 psig

2. Relief capacity: 210,000 Ib/hr each

. Steam Generators

1. Type: Vertcal shell and U-Tube
2. Model: Westinghouse 51 Series

. Pressurizer Heaters

. Capacity: 1800 kW

Support Systems and Interfaces

. Motive Power

I. The pressurizer heaters are Class 1E AC loads that can be supplied from the
standby diesel generators as described in Section 3.7,
2. The reactor coolant pumps are supplied from Non-Class 1E § witchgear,

- Reactor Coolant Pump Seal Injection 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 the
pump shuft seals which will resemble a small LOCA.

Q /54
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. - AUNTLIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

- Sislg :
The AFW system provides a source of feedwater to the steam generators to
remove heat from the reactor coola: * system (RCS) when: (a) the main feedwater system is
notavailable. and (b) RCS pressure is 100 high to permit heat removal by the residual heat
removal (RHR) system, The SSR system proviaes a steatn vent path from the steam
generators to the utrnosphere, thereby completing the heat transfer path 10 an ultimate heat
sink when the main steam and power conversion systems are not available. Together, the
AFW and SSR systems constitute an open-loop fluid system that provides .o, heat transfer
from the RCS following transients and small-break LOCAs.

3.3.2 4

The AFW system consists of one motor-driven pump and one diessl-driven
pump. e normal water sources for the pumps is the condensate storige taak. An
aiternate source of water is the Essential Service Water system. Either pumv, “an s pply all
four steam generntors, Interfacing with the AFW system is the startup fec4yater system,
WhICH consists ©i one startup feedwater pump supplied from the main conde 18 r hotwell
Via the main condensate and feed booster pumps,

The S8R system includes five safety valves and one power-operat 21 pressure
control vilve on each of the four main steam lines,

Simpiified 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 Figure 3.2.3. A summuary of duta on
selected AFW system components is presented in Table 3.2-1,

3.2.3 Aslg LAl

During normal operation the AFW system is in standby, and is autom.tica ly
actuated on either wlow-low level in any steam generator, a safety injection signal, or 1 loss
of power to the reactor coolant pumps. The system can also be manually started fron the
control room. Ordinerily, the AFW system is required to operate for about § hours 1o « ool
the unit down to 350°F, below which temperature the low pressure residual heat emoval
System operates.

Both AFW pumps are 1165 brake horsepower units. The diesel-driven ~ FW
pump is capable of providing 840 gpm at 3350 feet head, which is nearly twice the . acity
required for sysiem success. This pump is capable of supplying its own coelin g and
lubrication independc nly of AC power, but when AC power 1s available backup punps are
provided for oil pressure, water cijacket cooling, and room air cooling. The motor-cﬂiven
AFW pump is capable of providing 890 gpm at 3350 feet of head. 1t requires essential
service water for cooling (Ref. 1),

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

Flow from each AFW pumrn goes to all four steam generators through
independent paths. Flow is regulated by eight manually controlled air-operated valves
which fail open on loss of air,

3.2.4 Sy Success Criteri

For the decay heat removal function 1o be successful both the AFW system and
the SSR svstem must operate successfully. The AFW success criteria are the following
Ref. 1 and o

3 1/89



Byron 1 & 2

ther AFW pump can provide adequate flow.
« Water must be provided from the Condensate Storage Tank or Essential
Service Water System
- Delivery requirements are 160 gpm 1o each of three steam generators or 240
£pm to each of two steam generators, This delivery must commence prior
1o the steam generators boiling dry (within 20 to 30 minutes)

The SSR system must operate to complete the heat transfer path 2 the

environment. The number of safety valves which must open for the decay heat rem.val
function is not known

The startup feedwater sysiem may be available as an alternate source of stean
generator makeup if offsite power 1s available and the suction path from the main condense:
hotwell via the condensate and feed booster pumps is functional.

328 Component Information

A. Motor-driven AFW pump 1A
I. Rated flow: 890 gpm @ 3350 ft, head (1452 psid)
<. Rated capacity: 175% (Ref. 1)
3. Type: Centritugal
B. Diesel-driven AFW pump
Rated flow: 840 gpm @ 3350 f1, head (1452 psid)
<. Rated capacity: 185% (Ref. 1)
3. Type: Centrifugal

C. Startup Feedwater Pump
| . Rated flow: unknown

~

<. Type: Centrifugal
D. Condensate storage tank
1. Capacity: Unknown

~

2. Design Pressure: Atmospheric

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

3.2.6  Support Systems and Interfaces

A. Control Signals
1. Automatic

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

1,
5
-~

©  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 10

the Essential Service Water system on low pump suction pressure.

: 1/80
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Byron | & 2
¢. The AFW pumps are automanically tripped on low suction pressure,

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

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

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

I Cooling for the motor-driven pump is provided by the essential service
water system (see Section 3.9). Cooling for the diesel-driven pump is
provided locally.

. g'ur:‘.;‘ cubicle coolers are cooled by essential service water (see Sectio:

3.9).

Each AFW pump has an auxiliary lube oil pump that provides

tubrication prior to starting the pump, For a normal pump startap, the

pump will start when an oil pressure interlock is satisfied., Under
emergency stan condition prelubrication is not required for AFW purp

start (Ref, 2).

o

ts
~3

Sec 3.2

I Youngblood, R. and Papazaglou, L.A., "Review of the Byron/Braidwood Units
| and 2 Auxiliary Feedwater System Reliability Analysis, NUREG/CR-3096,
BNL-NUREG-51633, Brookhaven National Laboratory, November 1683,

<. Byron/Braidwood Final Safety Analysis Report, Section 10.4.9,
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

.31

The ECCS 15 an integrated set « ! subsystems thet perform emergency coolant
djection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection function is ' wrtormed during
o relutively short-term period after LOCA initiation, followed by realignment to a
recirculation made of operation to maintain long-term, post-LOCA core cooling. Heat 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 %L\’:M.M]ﬂlﬂnn _
he emergency coolant injection (ECI) function is performed by the following

ECCS subsvstems:

Passive cold leg accumulators
Charging system (CVCS)

Safety injection (SD) system

Residual heat removal (KHR) system

The charging function of the CVCS is described in Section 3.4

The S1 sysiem provides high pressure coolant injection capability, The RHR
pumps periorm the low pressure injection function, The Refueling Water Storage Tank
(RWST) is the water source for both the high and low pressure njection systems. Both
systems inject coolant into all four RCS cold legs. The SI system can also inject into all
four hot legs, while the RHR system can inject i *a two hot legs.

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

Simplified drawings of the safety injection system are ¢ vn in Figures 3.3-1
and 3.3-2  The residual heat removal sysiem is shown in F _ures 3.3-3 and 3.3-4.
Interfaces between the accumulators, the ECCS injection and recirculation subsystems, and
the RCS are shown in Section 2 | A summary of data on selected ECCS components is
presented in Table 3.3-1.

3.3 %\mm.ﬂmmm
uring normal operation, the ECCS is in standby. Following a LOCA, the

four cold leg injection accumulators (one for each loop) supply borated water to the RCS as
soon as RCS pressure drops below accumulator pressirs (approximately 585 psig). A
safety injection signal (SIS) automatically starts the two charging pumps, the two safety
injection pumps, and the two RHR pumps, and aligns the charging pumps for injection.
The ~harging pumps inject through the boron injection tank (BIT) into the four RCS cold
legs. The ST 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., depressunzation due to rapid heat transfer from the RCS),

When the RWST water level drops 10 a prescribed low level setpoint, the RHR
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
recircylation can be accomplished by tanually aligning the discharge of the RHR pumps to

20 1/80
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the suction of the ¢higing and SI pumps.  Approximately 18 hours after the accident, hot
leg recirculation is initisted to ensure termination of boiling and preclude excessive boron
CONCeNtration in the reactor vessel,

114 System S

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 RHR pump delivers its flow 1o the RCS,

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

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

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

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

Opening power-operated relief valves on the pressurizer (two PORV's 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 gpm each) @ 5,800 ft. head, One charging pump can maintain normal
operaung pressure (2,250 psia) following a 0.375" equivalent diameter rupture
(127 gpm leak/charging rate).

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

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

-
"
“n

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

Shutoff head: 450 ft (198 psid)

4. Type: vertical centrifugal

1.
A
3,
4.
B R
]
A
3

1/%9




Byron 1 & 2 |

Cold leg imjection accumulators (4)

Accumulator voiume: 1350 fi3

Minimum water volume: 935§ fi3

Normal operating pressure: 588 psig
Nominal boric acid concentration: 2000 ppm

2 BD e N

.
-

D. Refueling water storage tank
I Capacity: 458,000 gallons
2. Design Pressure: Atmospheric
2. Minimum Boron Concentration: 1900 ppm
4. Minimum water volume: 420,000 gallons

E. RHK heat exchangers 1A and 1B
I. Design duty: 28.95 x 106 Bru/hr
2. Type: Verucal, shell and U-tube

336 Support Systems and Interfaces

\. Control signals
1. Automatic
The ECCS injection subsystems are automatically actuated by a safety
injection signal (S18). Conditions initiating an SIS trip are:

a. Low pressunizer pressure
b. High containment pressure

¢. Low steam line pressure
. d. Manual actuation
The SIS automatically initiates the following actions;

starts the diesel generators
stants the charging, SI, and RHR pumps
« aligns the charging pumps for injection

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

Remote manual

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

tD

B. Motive Power
I. The ECCS motor-driven pumps and mutor-cxeratcd valves are Class 1E AC
ie

loads that can be supplied from the standby diesel generators as described in
Section 1.7,

73 1/89
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Table 3.3-1. Byron Emergency Core Cooling System Data Summary
for Selected Components

COMPONENTY ID comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE - LOCATION LOAD GRP

CV-8B04A MOV 364PENRM MCC-131X1 ‘89 364PENRM AC/A
HH-B716A MOV 346PENRM MCC-1311 280 FGIPENRM AC/A
HH 8716A MOV 3L6PENRM MCC-131x1 480 IAPENRY ACA
1]H 87168 MOV IMEPENRM MCC-132Xx4a 4890 476PENRM ACH
RH-87168 MOV J46PENRM MCC-132X4 486 4267 ENRM ACH
HH HX1A HX FHRHXA

HH-HX18 HX RHRHXB

RH-P1A MoOP RHRA BUS-141 4160 ESF11 AC/A
HH-P1B MDP AHRS BUS-142 4160 ESF12 ACB
S1-8802A MOV 364PENRM MCC-12(1A 480 364PENRM AC/A
S1-88028 MOV 364PENRM MCC-132X2A 480 426 P NFM ACB
51-88048B MOV SiB MCC-132xa 480 426PENAM ACHB
Si-8806 MOV S8 MCC-131X1 180 364PE NRM AC/A
SI-8807A MOV SIA MCC-131X1 480 364PENRM ACA
S1-88078 MOV SIA MCC-132x1 480 364A8 ACH
Si-8811A MOV 364PENREM MUC-131X1 483 I64PENRM AC/A
S+-88118 MOV 364PENEM MCC-132X4A 480 426PENRM ACH
S1-8821A MOV 364PENRM MCC-131X1 480 IGAPENRM AC/A
SI-8821A MOV 364PENRM MCS 13101 480 364PE NRM AC/A
51-88218 MOV 364PENRM MCC-132X2 480 426PENRM AC/H
£1-88218 MOV 364PENRM MCT-132X4 480 426PENRM ACH
SI 8835 MOV 364PENREM MCC131X1A 480 ISAPENAM AC/A
S1-8923A MOV SIA MCC-131X1 480 JIGAPENRM AC/A
51-8923R MOV S8 MCC-132x4 480 A26PENRM ACH
Si-8924 MOV Sia MCC-*32x1 480 364A8 ACB
SEP1A MDP SiA BUS-141 4160 ESF11 ACA
SiP1B MDP SiB BUS 142 4160 ESF12 ACH
SERWST I ANK RWST
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Table 3.3-1. Byron Emergency Core Cooling System Data Summary
for Selected Components (Continued)
M —

S )
J*.nuur POWER SOURCE | EMERG
LOCATION | LoAD GRP

=
COMPONENT 1D | coMP LOCATION | PO\-ER SOURCE
TYPE
SUMP A SUM: R
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Byron 1 & 2
1.4 CHARGING SYSTEM (CVCS)

3.4 W
he chargmg system is part of the Chemical and Volume Control System

(CVCS) The CVCS is responsible for maintaining the proper water inventory in the
Reactor Coolant System and maintining water purity and the proper concentration of
neutron absorbing and corrosion inhibiting chemicals in the reactor coolant. The makeu
function of the CVCS is assumed to be required to maintain the plant in a long-term (
hours) hot shutdown condition. The charging pumps also operate as part of the ECCS in
the event of o LOCA

3.4.2 %n‘ Em ,ggﬂnmnn
e CVES provides a means for injection of control poison in the form of boric

ucid solution, chemical additions for corrosion control, and reactor coolant cleanup and
degasificaton. 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
periorms an emergency core cooling function,

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

Simplified drawings ~f the CV(S, focusing on the charging portion of the
system, are shown in Figures 3.4-1 and 3.4-2, A summary of data on selected charging
system somponents in presented in Table 3.4-1,

343 gumm_unmunn
uring normal plant operation, one charging pump is running with i's soction

aligned to the Volume Control Tank (VCT). The letdown flow from a RCS cold leg is
cooled in the shell side of the regenerative heat exchanger, then directed to the VCT. The
reactor makeup control system maintains the desired inventory in the VCT. The bulk of the
charging flow is pumped back to the RCS through the tube side of the regenerative heat
exchanger vig two charging lines, Portions of the charging flow are directed to the reactor
coolant pumps through a seal watcr injection filter, and to pressurizer spray.

The centrifugal chucinipumps also provide 1.2h-head injection as part of the
ECCS (see Section 3.3), During a LOCA the CVCS is isolated except for the cenuifugal
charging pumps and the piping in the safety injection path. The umps take suction on the
Relf;TUng Water Storage Tank (RWST) and inject via the Boron Injection Tank into all four
cold legs.

The 1.ciprocating (positive displacement) chnrginhpump is also used to

erform hydrostatic tests which verify the integrity of the RCS. The pump can pressurize

the RCS to the maximum design test pressure,

3‘4'4

. ror post-transient makeup to the RCS the following charging system success
eriteria is assumed:

= Along-term water source must be available to the charging pumps.
One of three charging pumps is available,
= A makeup path to the RCS is available.

For LOCA success criteria, see Section 3.3.4.

30 1/89



1.4.8

A

B

Compenent loformation

Centrifugal charging pumps 1A and 1B

1. Rated flow: 150 @ 5800 ft head (2514 psid)
2. Rated capacity: 100%

3. Type: centnifugal

Reciprocating charging pump |
1. Rated flow: 98 gpm

2. Rated capacity: 100%

3. Type: positive displacement

. Control Signals

1. Automatic

Byron 1 & 2

a. The centrifugal charging pumps are automatically actuated by a safety

injection signal (S1S).

b. The reciprocating charging pump is tripped and the normal charging line

1§ isnlated by an SIS,

o

Remote Manual

The charging pumps can be actuated by remote manual means from the

controi room,

faotive Power

I The centrifugal charging pumps and motor operated valves of the CVCS
are Class 1E AC loads that can be supplied from the standby diesel

generators as descri™ < in Section 3.7,

. Other

1. The centrifugal churging pumps are cooled by the Essential Service Water

system (see decton 3.9),

2. Pump lubrication and ventilation are provided locally.

3]
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Table 3.4-1. Byron Charging System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE | YOLTAGE| POWER SOURCE | eMERG

TYPE 1 LOCATION LOAD GEP |
CvV-112D MOV 3GAPENRM MCC 131X1 AR0 I6APENEM ACA
CV-112¢E MOV 3H4PENAM MCC-132X4 480 426PF NI ACSH
CV-P1A MDP CVA BUS 141 4150 ESF11 ACIA
Ccv-P1B MODP CcvB BUS 147 4160 ESFi2 ACH
S1-8801A MOV IGAPENRM MCC-121X1 48R0 364PT NEM AC/A
S1-88018 MOV 36APENRM MOC-132X5 2480 426AR ACH
SHRWST TANK RWST
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3.5 CONTAINMENT HEAT REMOVAL SYSTEM (PAHRS)

3.5.1 %um.ﬁun.um
ontainment heat removal systems Fcrform the functions of containment heat
¢

removal and pressure control following a loss of coolant accident. In conjunction with the
ECCS, the containment heat removal systems completes the post-LOCA heat transfer path
from the reactor core to the ultimate heat sink. The Containment Spray Systemn, which is
one of the containment heat removel systems, also serves 1o remove elemental iodine from
the containment atmosphere.

352 Syt Definlion
‘ontainment 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
contwinment as stearn. This 1s accomplished by the continuous recirculation of the air-
steam mixture through cooling coils to transfer heat to essential service water. The RCOFC
sysiem consists of two redundant trains, each powered from a separate bus. Each twn
consists of two 50% capacity fan cooler units.

The Contaiument Spray system is designed to remove fission products,
primarily elemental iodine, from the containment atmosphere following a LOCA. The
system also serves to reduce containtent pressure and temperature during the injection
phuse of LOCA mitigaiion. The C3 system consists of two independent truins, each
containing & 100% capacity pump and three ring-type spray headers. During the injection
phase of LOCA mitigation the CS pumps draw suction from the RWST. anng
recirculation the CS pumps draw from the containment sumps.

Simplified drawings of the Containment Spray system are shovn in Figures
3.5-1 and 3.5-2. The interface between the containment fan cooler units and essential
service water is shown on the ESW system drawings in Section 3.9. The interfaces are
through motor operated valves CC-16A and CC-16B. A sum=ary of data ca selected
contwinment spray system comporents is presented in Table 3.5-1.

3.58.3 §uum.ﬂm5mm
he Reactor Containment Fan Cooler system consists of two trains, sach

containing two 50% capacity fan cooler units, The RCEC is designed to commence
operation approximately 45 seconds following the init ation of a sufery injection signal.
Heat is transferred through cooling coils to essential service water, Dunng normal
operation the RCFC fan motor operates in the high-speed mode. On initiation of post-
LOCA maode of operation the moter will shift to low speed, resulting .n 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 spray pumps are realigned to draw suction from the
containment sump during recirculation.
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The CS success criteria are 1ot clearly defired ‘1 the FSAR in terrus of
containment heat removal. However, the foliowing is noved (Ref. 1):

- Operation of one of the two independent €8 trains will provide 100% of

system capacity.,

Operation of one CS train will lower containment pressure enough so that
rontainment design leakage is not exceeded, and enough iodine will be
n moved 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 approx‘mately 45 seconds after a
safety injection signal is initiated,

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

~ .
Component nformation

3.8.6

L

3.

1,
-y
¥

. Reactor Containment Fan Cooler Units 1A, 1B, 1C, and 1D

Fan Type: vane-axial
Raied capacity: $0%
Accident mode heat removal: 132 x 106 Biuhr

. Containment Spray Pump 1A

Rated flow: 3415 gpm @ 450 ft head (195 psid)
Rated capacity: 100%
Type: vertical centrifugal

Containment Spray Pump 1B

r
2.

o

Rated flow: 3925 gpm @ 450 f1. head (195 psid)
Rated capacity: 100%
Type: vertical centrifugal

Support Systems and Inter(aces

ro

1.

. Control Signals
1.

Automatic

The fan cocler units are automatically actuated by & safety injection signai.
The containment spray system is automatically actuated on high-high-high
containment pressure.

. Remote manual

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

. Motive Power

The RCFC units, CS pumps, and motor-operated valves are Class 1E AC
loads that can be supplied from the standby diesel generators, as described
in Section 3.7. Redundant loads are supplied from separate Joad groups.
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Table 3.5-1. Byron Containment Heat Removal System Data Summary
for Selected Components

——

¥

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

CC-16A MOV 364PENRM MCC-131X5 280 426A8 AC/A
CC-168B MOV 364PENRM MCC-132X4 280 226PE NFIM n
CC-27A MOV 364PENRM MCC-131X5 480 426AB AC/A
CcC-278 MOV 364PENRM MCC-132X4 480 426PENRM ACH
CC-FANA ACU HC

CC-FANB ACU RC

CCFANC ACU RC

CC-FAND ACU HC

CS-1A MOV 364PENRM MCC-131X1 480 364PENRM AC/A
CS1B MOV 364PENRM MCC-132X4A 480 426PENRM ACB
CS-7A MOV 364PENHM MCC-131X5 480 426A8 AC/A
Ccs-78 MOV 364PENRM MCC-132X4 480 426 PENRM AC/B
CS-P1A MDP CS5A BUS-141 4160 ESF11 AC/A
CS-P18 MDP csB BUS-142 4169 ESF12 ACB
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.6 INSTRUMENTATION AND CONTROL SYSTEMS (I & C)

3.6.1 \y .

The instrumentation and control systems consist of the Reactor Protection
System (RPS), the Engineered Safety Features Actuation System (ESFAS), and systems
for the display of plant information to the operators, The RPS and ESFAS monitor the
reactor plant, and alert the operator to take ~orrective 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 systemns based on the specific limits or combinations of
limits that are exceeded.

3:6.2 ‘ iti

The RPS includes sensor and transmitter units, logic units, and output tri
relays that operate reactor trip circuit breakers to cause a reactor scram. The ESFA
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 thet are powered by the 120 VAC electric power system (see Section 3.7). The
remote shutdown capability is previded by the remote shuidown panel in conjunction with
normal automatic systems and local controls outside the control room.

3.6.3  Jastem Operation

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 trains (A and B). The A and B logic trains independently generate a
reactor trip command when prescribed parameters are cutside the safe operating
range. Either RPS train is capable of opening a separate and independent
reactor tnp circuit breaker to cause a scram. The manual scram A and B circuits
bypass the RPS logic trains and send a reactor trip command directly to shunt
trip circuitry in the reactor trip circuit breakers,

B. ESFAS

The ESFAS has three cr four input instrument channels for each sensed
parameter, and two output actuation trains (A and B). In general, each train
controls ecuipment 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 followiag signals: (a) reactor trip,
provided one has not already been generated by the RPS, (b) safety injection
signal (S18), (3) containment isolation, (4) main steam line isolation, (5) main
feedwater line isolation, (6) emergency diesel start, (7) contral 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,

41 1/89
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' 3.6.8

3.6.6

Byron 1 & 2

A. Control Power

L,

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 train: are powered from separate 125 VDC distribution panels.
ESFAS

The ESFAS input instrument channels are powered from 120 VAC
instrument buses. It is ussumed “hat the ES=AS A and B output logic trains
are powered from separate 125 VDC distr. ution panels.

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

1.

Byron/Braidwood Final Safety Analysis Report, Section 7.4.1.
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. lable 3,6-1. Byron Equipment Controls Available
Outside the Control Room

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

\
Controi room

Auxiliary Feedwater Pumps
Centrifugal Charging Punips
Bonc 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
Aux. Feedwater Control Valves
Power-Operated Atmospheric Steam Relief
Pressurizer Heater Control
Emergency Boration Isolation Valve
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Byron | & 2
3.7 ELECTRIC POWER SYSTEM

3.7.4 '
The electric power system supplies power to various equipment and systems
need=d for normal operation and accident response. The onsite Class 1E electric power
system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available,

3. 7.2 -
The onsite Class 1E electric power system consists of two 4160 switchgear
buses, designated 141 and 142. There are two standby diesel genc-ators connected to the
buses. Diesel generator 1A is connected to bus 141, and diese 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
transformers, and buses 132X and 132Z are connected to 4160 bus 142 through
transformers. Buses 131Z and 132Z serve loads associated with the essential coolin
towers. Various motor control centers (MCCs) receive their power from the 480 VA
buses.

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

Simplified one-line diagrams of the electric power system are shown 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
presented in Table 3.7-1. A partial listing of electrical sources and loads is presented in
Table 3.7-2.

3.7.3

During cormal operation, the Class 1E electric power system is supplied from
the 345 kV switchyard, directly to the two 4160 buses through two system auxiliary
transformers. An alternaie 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
generators. The transfer from the preferred power source to the diesel generators is
accomplished automatically by opening the normal source circuit breakers and then
reenergizing the Class 1E portion of the electric power system from the diesel generators.

The DC power system normally is supplied through the battery chargers, with
the battenies "floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load c:aws from the batteries. The batteries are sized to supply the
instrument inverters for up to 30 minutes, and other loads such as diese! generator control
power for u_xghto 4 hours.

e 120 VAC vital buses normally receive power from the DC buses through

an inverter. An alternate source is from the 480 VAC system through transformers,

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups”. Load group "AC/A" contains components
receiving electric power either directly or indirectly from 4160 bus 141. Lo 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,
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3.7.4

3.7.8

B.

A,

Byron | & 2

Basic system success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line systems, which thea 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 essential loads are intact

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

Component Information

Standby diesel generators (2)

1.
3.
-
4.

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

Rated voltage: 4160 VAC
Manufacturer: unknown

Batteries (2)
1. Rated voltage: 125 VvDC

Control Signals

1.

tJ

1.

Automatic

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

- Safety injection signal (SIS, see Section 3.3)

. Remote manual

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

. Diesel Generator Auxiliary Systems

Diesel Cooling Water System

Heat is transterred 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),

. Diesel Starting System

Each diesei has an air starting system,

. 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 during engine operation,

. Diesel Lubrication System

Each diesel generator has its own lubrication system,

. Combustion Air Intake and Exhaust System

This system supplies fresh air to the diesel intake, and directs the diese!
exhaust outside of the diesel building.
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Figure 3.7-5. Byron Unit 1 Diesel Fuel Oili System
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Table 3.7-1. Byron Flectric Power System Data Summary
for Selected Components

COMPONENT 1D cCoMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP |
ACBUS-111 BUS BATHRM111 TR-111 120 BATRM111 AC/A
ACBUS-111 BUS BATHM111 INV-111 120 BATRM111 ACA |
ACBUS-112 BUS BATRM112 TR-112 120 BATHM112 ACH
ACBUS-112 BUS BATRM112 INV-112 120 BATHM112 ACH
ACBUS-113 BUS BATRM111 TR-113 120 BATRM:11 AC/A
ACBUS-113 BUS BATHRM111 INV-113 120 BATHM111 AC/A
ACBUS-114 BUS BATHM112 iR-114 120 BATHM112 AC 1
ACBUS-114 BUS BATHM112 INV-114 120 BATRM112 ACH
BC-111 BC BATRM111 BUS-131X 125 ESF11 DC/A
BC-112 BC BATRM112 BUS-132X 125 ESF12 DCB
BT-111 BATT BATRM111 125 DC/A
BT-112 BAT1I BATRM112 125 bCm
BUS-131X BUS ESF11 TR-131X 480 ESF11 AC/A
BUS-131Z BUS SXCTASG 1R-1317 480 SXCTASG AC/A
BUS-132X BUS ESF12 TR-132X 480 ESF12 ACB
BUS-1327 BUS SXCTBSG TR-1327 480 SXCTBSG ACHB
BUS-141 BUS ESF11 DG-1A 4160 DGA AC/A
BUS-142 BUS ESF12 DG1B 4160 DGB ACB
CB-1A CB ESF11 DG-1A 4160 DGA AC/A
CB-1B CB ESF12 DG-18B 4160 DGB ACH
DCBUS-111 BUS BATRM111 BT-111 125 BATRM111 DC/A
DCBUS-111 BUS BATRM111 BC-111 125 BATRM111 DC/A
DCBUS-112 BUS BATRM112 BT-112 125 BATRM112 DCB
DCBUS-112 BUS BATRM112 BC-112 125 BATRM112 DC/B
DG-1A DG DGA 4160 AC/A
DG-1B DG DGB 4160 AC/B
INV-111 INV BATRM111 MCC-131X2 120 414PENRM DC/A
INV-111 INV BATHM111 DCBUS-111 120 BATRM111 DC/A
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Tabie 3.7-1. Byron Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT 1D cCOoMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP |
INV-112 INV BATRM112 MCC-132X2 120 426PENHM DC/B
INV-112 INV BATRM112 DCBUS-112 129 BATRM112 DCB
INV-113 INV BATRM111 MCC-131X4 120 UNKNOWN DC/A
INV-113 NV BATRM111 CBUS-111 120 BATHM111 DC/A
INV-114 INV BATRM112 MCC-132Xa 120 426 PENRM oCB
INV-114 INV BATHM112 DCBUS-112 120 BATRM112 nCs
MCC-131x1 MCC 364PENRA BUS-131X 480 ESF11 AC/A
MCC-131X1A MCC 364PENRM MCC-131X1 480 36APENRM ACIA
MCC-131X2 MCC 414PENRM BUS- 131X 480 ESF11 2C/A
MCC-131X3 MCC 383A8B BUS-131X 480 ESF11 AC/A
MCC-131X4 MCC UNKNOWN BUS-131X 480 ESF11 AC/A
MCC-131X5 MCC 426A8B BUS-131X 480 ESF11 AC/A
MCC-132X1 MCC 364A8B BUS-132X 480 ESF12 AC/B
MCC-132x2 MCC 426 PENRM BUS-132X 480 ESF12 ACB
MCC-132X3 MCC 383AB BUS-132Xx 480 ESF12 ACB
MCC-132X4 MCC 426 PENRM BUS-132Xx 480 ESF12 AC/B
MCC-132X4A MCC 426PENRM MCC-132x4 480 426 PENRM AC/B
MCC-132X5 MCC 426AB BUS-132X 480 ESF12 AC/B
TR-111 XFMR BATRM111 MCC-131X1 120 364PENRM AC/A
TR-112 XFMR BATRM112 MCC-132X1 120 364A8 AC/B
TR-113 XFMR BATRM111 MCC-131X3 120 383AB AC/A
TR-114 XFMR BATRM112 MCC-132X3 120 383A8B ACB
TR-131X XFMR ESF11 BUS-141 480 ESF11 AC/A
TR-131Z XFMR SXCTASG BUS-141 480 ESF1, AC/A
TR-132X XFMR ESF12 BUS-142 480 ESF12 ACHB
TR-1327 XFMR SXCTBSG BUS-142 480 ESF12 ACB
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TABLE 3.7-2.

PARTIAL LISTING OF ELECTRICAL SOURCES

AT BYRON (CONTINUED)

AND LOADS

POWER TOLTAGE ] EMERG  |POWER GOURCE| LOAD TOAD COMP | JOMPONENT |
r SOURCE LOAD GRP |  LOCATION SYSTEM | COMPONENTID | TYPE |  LOCATION
| EUS 14 4 ACE ESF12 ECCS SPiD MOP  [SI8
WERTY! ACE Eorie P TR 192X RFWR | 712
BUSTas 480 ACE Eori2 EP TR1322 XEWH [ SAC Boa
BUS 142 4160 AL B ESF12 EowW ESWPIB MOP | ESWPMPB
B 42 4160 AC'B ESF12 FAHRS [CS-P1J MO cse
BuSIal 4160 AGA ESF 1Y CeW CCWPIA MOP | 364A8
BCBuUS 111 120 BeA . |BATAMITY EP TNV-111 NV |BATAMI1
DCeuUS-111 120 OC/A BATRAM1Y EF INV-113 INV ATRMI 1Y
BCous- 112|120 (o] BATRAMI 2 EP INV-112 NV |BATRMI12
OCBUS 114 120 ocd BATRMT12 EP INV-114 INV BATRAM 12
BG4 4160 AC A DGA P BUS- 141 BUS |ESF1)
l{f;-.\ 37E0 TACA OGA EP CB 1A T8 |ESFI1
‘i:.;. e 3160 AC S Db EP BUS 142 BUS |ESFi2
(TG a ACE DGE EP N < ESFie
lﬁ--., i 120 ACA BATAMI11 Ep ACBUS-111 BUS |BATAMII
V112 12 ACS BATAMI12 3 ACBUS-112 BUS |BATAMI12
TNv-113 120 ACA BATAMITY 3 ACBIIS 113 BUS IBATAMIT
TNV-1 14 Te ACB BATAM 12 EP ACBUS-114 BUS |BATAMIIZ |
MCC- 191X 480 ACA JEAPENAM AFW AFW-13A MOV | AFWPPTNL
SESEY 480 ACA 3GAPENAM AFW AFW-138 MOV | AFWPPTNL
MGC-131X1 | 480 ACA SEAPENAM AFW AFW-13C MOV | AFWPPTNL
MG 131Kl | 480 AC/A 36APENAM AFW AFW-130 MOV | AFWPPTNL
MGG 131X1 | 460 AC/A JGAPENAM CVes Cv-1120 MOV | 364PENAM
MCC-131X1 480 ACA 354FENAM cves CI-8801A MOV | J54PENRM
MGG 131X1 a60 AGA 3BAPENAM ECCS CV-BB04A MOV | 364PENAM
MGG 131X1 | 460 ACA 3BAPENRM EoCS RH-B716A MOV | 346PENAM
MGG 131K 1 480 ACA 364PENAM ECCS RH-B716A MOV | S46PENAM
MCG-131X1 | 480 ACA 364PENRI ECCS SI8606 MOV | S8
MCC-131X1 480 AC A 354PENRM ECCS S1-8807A MOV | SIA
MCC- 131K 450 AC A S54PENRM ECCS SIB611A MOV | 354PENAM
i MC K AT A JEAPENRM ECCS S1-8B21A MOV | 3R4PENRM
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TABLE 3.7-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT BYRON (CONTINUED)

. POWER VOLTACE | EMERG |[POWER GOURCE] OAD ] e " COMPONENT ]
SOURCE LOADGRP | LOCATION | BYSTEM | COMPONENT ID | TYPE |  LOCATION

VISR RS S T T AC A J0arENTN ECC CIBELTA WOV | S64PENRAM
MCC 1Tkl 146 30 SEAF LN ECCS |GlG0asA ~  “[WOVIER
MG 13IkT 46 ACA S6APE N Ep MCCISIKIA | MGE | G6dPENRM
MeC 131K 120 ACA SEAPENAN (43 LSRR XN [ BATAMITT
MCC 131X1 460 ACA SEAPENRM ESW W89 OV | ESWEMPA
MCC 0Tk 4ED ACA 364 PENFIM EEW ESW-1-33 WMoV |ESWPMER
WMCC-131k1 480 AC A S6ATENHIM oW ESW 14 MOV | ESWPMPA -
MCC IRt 1480 ATA JCAPENFM EEW ESW T4 WMoV | ESWPMPA
MCC181XT 14860 ACA SEAFENAM PRRRS [ CBIR MOV T3edPENE 1
IR T G SGAPE N  {ofof ) SIBOUAA MOV | 364PENRM |
MCC-1GIRTA Jatc ACA SEAPER AM ECCs | Bl6b MOV | JB4FEN
WMeG 1a1Re 120 DG A ATAPENHM [ A INV | BATRMITY
MCC131Xe 460 AGA GIAPENAM RCG RC-GOO0A MOV |G
e iR 1480 ACA ATIPETED 10 RC-670 1A WMoV | ARG

. g T |480 ACA STAFENAM (ol RC-6702A MoV | RE
MCC131X3 480 ACA J8IAE AFW AFW1TA MOV T3E3AB
MCC-131%3 [480 ACR 3B3AD AFW AFW-GA MOV | 383A0
MCC 131Ra 43.‘“"“"“]”:\; A SBOAD TeW CCW-1-0470A | MOV | IB4AE
MCC-131Xk3 480 ACA G63AD COW 104 MOV |364AB 1
NWCC-131k3 1120 ACA EEREYS [ TR-113 XFMA | K
MCC-131%3 480 ACA SB3AD EoW EOW-1-1A MOV |SX1A
MCC-131%4 120 OOA UNKNOWN [ INV-113 NV MIT1
MCC-131X8 4860 ACA a36AD PARAG | CCIBA [ MOV 1383
MCC-131X8  |480 ACK 42BAD PAHRS |CC-27A MOV [364PENRM ]
MCC-131XE  |480 AGA GZCAD PANAS | CETA MOV | 384PEN
MCC-132x1 460 ASB 364AD CCW CCW- 104738 | MOV [364AB N
MCC-132%1 1480 ACE SEAAD CoW CCW-154738 | MOV | 3E4AD
MCC-13eX1  [480 ACB | 364AD ECCS | 568078 MOV | SIA
MCC-132x1 480 ACE JEAAE ECCS 51-8924 MOV SIA
MO G- 132X 128 IAC 2 JOAAY Lo TRI12 XFMR | BATRM112

‘ MSCI3axT 48t AT JGAAE ESW ESW-18 MOV [ 5X1B
|
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TABLE 3.7.2. PARTIAL LIS1ING OF ELECTRICAL SOURCES AND LOADS
AT BYRON (CONTINUED)

POWER VOLTAGE | EMENGS  |POWER SOURCE]  LOAD [OAD COMP | COMPONENT |
BOURCE LOAD GRP |  LOCATION | SYSTEM | COMPONENTID | TYPE | LOCATION
IREITE 480 A T64AT TSwW ESW-1-04 MOV | ESWPMPE |

[METTaeXT | 480 Yol ) J64AE ESW ESW.1-94 MOV | ESWPMPB
G- 182X 460 ALD 36AAE ESW ESW-18 MOV | ESWAMPB
MGG 132XT |40 ACE J64AB ESW ESW-1-5 MOV [ESWFMPB
MC G- 19axe 120 $Jel:) 426PENRM P NV-112 NV |BATAM112
MoC 192Xe | 480 AC S d2EPENRAM RCS RC-60008 MOV | ARG
MCC-1892X2 | 480 ACH 42EPENRAM ReS RC 601D MOV | Re
WCC-19axe 1480 ACE ALEFENAM ACS RC 87028 N EE
MCC-T192X3 480 ACE SBAAD AFW AFW- 178 Y AFW
MCC 132k ]460 ACD S83AD AEW AFWEE MOV | DOAFW
MG 130K 1¢0 ACD 360AD 143 TR114 XFMR | BATAMI12

:'m G-132X4 480 ' AL H 426PENRM AFW AFW-13E MOV | AFWPPTNL
MGG 198X4 abo AC B 4ZEPENEM AFW AFW-1aF MOV | AFWPPBTNL
NGC-132x4 480 ACE G2CPENRM AFW AFW-13G MOV | AFWPPTNL
NMCC 132%4 | 4B0 AC® d6PENRM  [AFW AFW-13H MOV | AFWPBTNL |
MGG-132Xa 1480 o) 426PENAM CVes CV-112E MOV | J64FPENAM
MCC-192%4 a80 ACE 426PENAM ECCS RAHEI1ED MOV | 346PENAM
MCC-132xa [ 480 ACE AZ6PENAM ECCS AH87168 IOV | SABPENAM
MCC-1aexa 1480 ACD GZEPENHM ECCS [ 51-6804B MOV [SB
MCT-13ax4 1480 ACE 426PENAM | ECCS Sl88218 MOV | 364FPENAIM
MCC-13eXd  [480 ACB 4eGPENAM  |ECCS §i-88218 | MOV |364PENAEM ]
MCC-192X4 1480 ACE S26PENAM ECCS | Siee238  [MOV [sB
MCC-132xa 120 Bl dZCPENAM . |EP INV-114 INV M112
MGG 132X4 480 ACE 4CPENAM . |EP MCC132XdA~ | MCC | 426PENAM
MCC-132X4 1480 ACD 426PENRAM PAHRS |CC.168 MOV | 364PENAM ]
MCC-1aexa 480 ACE 426PENRM  |PAHRS |cc278 MOV | 364PENAM 1
MCC-132x4 | 480 ACE 426PENAM PAHAS | C5.78 MGV | 364PENAM
MGC-132X4A | 4B0 AC B 426PENAM ECCS Sl86028 MCV | 364PENAM |
MGG 132X4A | 460 ACB JZGPENAM ECCS SETIRE] MOV | 364PENAM
MCC-132X4A [ 480 AC T 428PENRM PAHRS cs-18 MOV | 384PENRM

! NGO U Ta2XE 480 "A.'. £ A20AL CVCS 5188018 MOV JB4PENAM

L
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TABLE 3.7.2.

PARTIAL LISTING OF ELECTRICAL SOURCE:
AT BYRON (CONTINUED)

AND LOADS

DWER VOLTAGE POWER SOURCE]  LOA LOAD COMP | COMPONENT ]
SOURCE LOCATION SYSTEM | COMPONENTID | TYPE LOCATION
L0 48 JB3AR cCwW CCW-2-9473A MOV | 364AB
! 48c JEAAR CCwW COW-2-84738 MOV | 384AB
180 BATRMIT EP ACBUS 111 BUS [BATRMIIY |
12 BATRM112 EP ACBUS-112 BUS | BATRM112
120 BATAMIT EP ACBUS 113 BUS |BATRAMIT
120 BATRAM112 33 ACBUS 114 BUS |BATAMI1Z |
400 EGF11 EP BUSTIIX BUS | ESFIT
480 SXCTASG EP BUS 1312 BUS | SXCTASG
480 ESF12 EP BUS- 192X BUS [ESFI2
T SACTBSG EP BUS 1322 BUS |SXCTBSG
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Byron 1 & 2
3.8 COMPONENT COOLING SYSTEM

3.8.1 2V SLE

The Component Cooling system provides cooling water to various plant
components in both units during normal operation, and plant shutdown. After an accident,
the Component Cooling system acts as an intermediate system between the components
being cooled and the Essential Service Water system. Separation is required to minimize
the possible release of radioactive material. 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 : ini

The Component Cooling system is a closed loop system consisting of five
motor driven pumps, three heat exchangers, two surge tanks, and associated piping and
valves. The system is designed to serve both units. The major heat loads in the plant can
be divided into a Unit 1 loop and a Unit 2 loop, with each loop containing two pumps and
one heat exchanger. An exception is the RHR heat exchangers and pumps, which are
cooled by a common header which may be aligned with the Component Cooling 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 Cooling system are shown in Figures
3.8-1 and 3.8-2. These drawings show some components from Unit 2. Unit | component
IDs begin with "1", Unit 2 component IDs begin with "2". A summary of the data on
selected Component Cooling system components is presented in Table 3.8-1.

3.8.3  Sastem Operation

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
maintain coolant inventory. A backup source of makeup water is the primary water storage
tank.

Heat loads supported by the Component Cooling syste.n 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 provided for additional components, such as the reactor coolant
pumps and components of the Chemical and Volume Control System,

3.8.4 ) i

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

- Following a LOCA, Unit ! equipment is normally isolated from Unit 2
equipment. Component Cooling System equipment ir ¢ 2 unit experiencing
the LOCA is then divided into two redundant trains each consisting of one
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3.8.7

Byron 1 & 2

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

+ Essential Service water must be supplied to the Component Cooling heat
exchanger used for post-LOCA recovery,

Component Information

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

I Rated flow: 4800 gpm @ 250 ft head (108 psid)
2. Rated capacity: 33% (to supply both units)
3. Type: horizontal centrifugal

. Component Cooling Heat Exchangers ' A, 1B, and 0

1. Design duty: 40.87 x 106 Buu/hr
2. Type: shell and straight tube

A, Control Signals

1. Automatic
The Component Cooling pumps are not automatically a-tuated.

<. Remote Manual
The Component Cooling pumps can be actuated by remote manual means
from the control room and from the remote shutdown control panel.

. Motive Power

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

, Other

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

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

Section 3.8 References
I Byron/Braidwood Final Safety Analysis Report, Section 9.2.2.
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Table 3.8-1. Byron Component Cooling Water System Data Summary
for Selected Components

COMPONENY D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCETENERGA

TYPE LOCATION LOAD Gﬂ_lj_4

CCW-0-HX X 364AB

CCW-1-9473A MOV 364A8 MCC-131X3 480 2R3AR ACA

CCW-1-9473A MOV 364A8 MCC1371X2 480 383A8 AC/A

CCW-1-94738B MOV 364AB MCC-1 X1 480 364A8 ACH

CCW-1-94738B MOV 364A8 MCC- s2X1 180 364A8 ACE =

CCW-1-HX HX 364AB

CCW-2-9473A 20V 364A8B MCC-231X3 480 3R3AB AA e

CCW-2-94738B MOV 364A8 MCC-232X1 480 364AB ACH

CCW 9412A MOV 364AB

CCW9412B MOV 364A8

CCW-PO MDP 364AB BUS-141 4160 ESF11 —'J'

CCW o MDP | 364AB BUS 142 2160 |ESFI2 -

CCWPIA MDP 364AB BUS (41 2160 ESF1I ACIE

CCW-P1B MDP 354A8 BUS-142 4160 ESF12 ACS |
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Figure 39-1. Byron Units 1 & 2 Essential Service Water System (Page 2 of 2)
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Figure 3.9-2. Byron Units 1 & 2 Fssential Service Water System Showing Component Locations {(Page 1 of 2)
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Table 3.9-1. Byron Essential Service Water System Data Summary
for Selected Componcnts

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

ESW-0-7 MOV 346AB

ESW-1-1A MOV SX1A MCC-131X3 480 383A8 ACA
ESW-1-18 MOV Sx18 MCC-132X1 480 IG4AB ACH
ESW-1-33 MOV FSWPMPA MCC-131X1 480 J64PENRM ACA
ESW-1-33 MOV ESWPMPA MCC-131X1 480 I64APENRM AC/A
ESW-1-34 MOV ESWPMPB MCC-132X1 489 364AB ACHB
ESW-1-34 MOV ESWPMPB MCC-132X1 489 364AB ACH
ESW-1-4 MOV ESWPMPA MCC-131X1 289 IH4PENRM AC/A
ESW- 14 MCV ESWPMPA MCC-131 X1 480 IHAPE NIRM AC/A
ESW-1-5 MOV ESWPMPB MCC-132Xx1 480 364AB ACH
ESW-1.5 MOV ESWPMPB MCC-132X1 480 364AB8 ACH
ESW-1-7 MOV 346A8

ESW-CT-A TANK SXCTA

ESWCT8 TANK SxCT18

ESW-CTFAN-A ACU SXCTA BUS-1317 480 SWCTASG AC/A
ESW-CTFANB ACU SXC18 BUS-132Z 480 SWCTBSG ACH
ESW-P1A MDP ESWPMPA BUS-141 4180 ESF11 AC/A
ESW-P18 MDP ESWPMPB BUS-142 24160 ESF12 ACH




Byron | & 2
4. PLANT INFORMATION

d.1 SITE AND BUILDING SUMMARY

The Byron Station, Units 1 and 2, is located in northern Illinois, 3.7 miles
south-southwest of the town of Byron and 2.2 miles east of the Rock River. The site is in
the approximate center of Ople Cou 'y in a predominately agricultural area. The site
occupies approximately 1782 acres of land. Figure 4-1 is a general view of the plant and
vicinty,

N The major structures at this unit i slude the two containment buildings, a
shared turbine building, a shared auxiliary building, a shared fuel building, and two
cooling towers. A site plot plan is shown in Figure 4-2. Plant section drawings are
shown in Figures 4-3 and 4.4,

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

The turbine building, located east of the containments, houses the turbine
generator and the associated power generating auxiliaries.

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

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

The cocling towers are located east of the turbine building,

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-5 through 411 are simplified building l.yout drawings for Byron 1
& 2. Details of the turbine building and many of the outlying buildings are not shown on
these drawings, Major rooms, stairways, elevators, and doorways are shown in the
simplified layout drawings, however, many interior walls have been omitted for clanty,
Labels printed in uppercase correspond to th: location codes listed in Table 4-1 and used in
the component data listings and system drawings in Section 3, Some additional labels are
included for information and are printed in lowercase type.

A listing of components by location is presented in Table 4-2, Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table is only a partix! listing of the components and equipment that are located in a particular

room or area of the plant.
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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Figure 4-6. Byron 1 & 2 Station Arrangement, Elevation 346"
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16.

17.

18,

10

Table 4-1. Definition of Byren 1 Building and

Codges
346AB

346PENRM

I64AB
364PENRM

383AB
401AB
414PENRM
426AB
426PENRM

AEER

AFWPPTNL
BATRMI11

BATRMI112

CR

CSA

CSB

CST
CVA

CVE

Location Codes

Descriptions
Elevation 346' of the Auxiliary Building

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

Elevation 364" of the Auxiliary Building

Penetration Area, located on the 364" ele  ‘on of the Auxiliary

Building

Elevation 383" of the Auxiliary Building

Elevation 401" of the Auxiliary Building

Penetration Area, located on the 414 of the Auxiliary Building
Elevation 426 of the Auxiliary Building

Penetration Area, located on the 426' of the Auxiliary Building

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

Auxiliary Feedwater Pipe Tunnel under Main Steam Tunnel

111 Battery Room, located on the 451 elevation of the Auxiliary
Building

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

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

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

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

Condensate Storage Tank

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

Centrifugal Charging Pump B Room, located on the 364
elevation of the Auxiliary Building
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20

L

30.
31

32.

33

34

38

Table 4-1.

Lodes
DDAFW

DCOA

DGAFUEL

DGB

DGBFUEL

ESF1]

ESF12

ESWPMPA

ESWPMPB

LOCSR

RC

RHRA

RHRR

RHRHXA

RHRHXB

RWST

Definition of Byron 1 Building and
Location Codes (Continued)
Aescription

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

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

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

Diese! Generator 1B Room, located on the 401" elevation of the
Auxiliary Building

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

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

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

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

Emergency Service Water B Pump Room, located on the 530
elevaton of the Auxiliary Building

Residual Heat Removal System "A" Pump Room, located on the

93' elevation of the Auxiliary Building - east side of the Reactor
Containment Building

Reactor Continment Building

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

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

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

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

Refueling Water Storage Tank
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36

37

38

39,

40

4l

41

44
45,

a6,

47.

Table 4.1,

Definition of Byron 1 Building and

Lozation Codes (Continued)

’ . ‘I " » !
RWSTTNL

RSCP

SIA

SIB

STMTNL

SX1A

SX1B

SXCTA
SXCTASG
TB

TLSF

UPCSR

Rescription

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

Remote Shutdown Control Panel, located on the 283 elevation
of the Auxiliary Building

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

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

Muain Steam Tunnel, located on the 364’ elevation - outboard
side of Containment

Pit containing ESW Valve 1S001A on the 330" elevation of the
Auxiliary Building

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

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

Spent fuel pool operuting floor, located on the 426’ elevation of
the Fuel Building

Upper Cable Spreading Room, located on the 467 of the
Auxiliary Building
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TABLE 4.2, PARTIAL LISTING OF COMPONENTS BY LOCATION
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TABLE

42, PARTIAL LISTING OF COMPONENTS BY LOCATION

AT BYRON (CONTINUED)

TOCATION BYBTEM | COMPONENTD | COMP |
TYPE
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TABLE 4.2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT BYRON (CONTINUED)

LOTATION | SYSTEM | COMPONENTID | COMP )
TYPE
BATRITTY | . I
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TABLE 4.2

PARTIAL LISTING OF COMPONENTS BY LOCATION
AT BYRON (CONTINVED)
TOCATISN CYBTEM | COMPONERTID | COMP |
TYPE
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TABLE 4.2, PARTIAL LISTING OF COMPONENTS BY LOCATION
AT BYRON (CONTINUED)

COCATION SYSTEW | COMPONENTID T TOMF
TYPE
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e , RC-B00EC Ue]%
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3 ECCE [¥)0]
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(SR ECcCs oV
(SR ECCS T8924 v
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) L5101 T P17 MoV
31 Eces SN il
SKIA ESW COW- 1A ¥ falvam
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TABLE 4.2, PARTIAL LISTING OF COMPONENTS BY LOCATION

AT BYRON (CONTINUED)

W"mmw
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BACTAGD BUS 1918 BUS
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BRETE TEW 11N 0 I YRR
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS
DRAWINGS

AL, SYSTEM

Al.1 Fluid System Drawings
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Byron 1 & 2
Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the plant's
electric power system. Separate drawings are provided for the AC and DC portions of the
Class 1E system. There often are two versions of each electrical system drawinglihn
simplified system drawing, and a comparable drawing showing compo*nt locations. The
druwing conventions used in the electnical system drawings are the follo. v ng:

- Flow generaily is top to bottom
- Inthe AC power drawings, the interface with the switchyard and/or offsite
fﬂd 1s shown at the top of the drawing. .
+ In the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
. ertical lines dominate and break horizontal lines.

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

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Lov:som~are indicated by shaded "zones" that are not iniended to re present
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 elecwrical < ystem drawings, DO NOT represent the actual
cable routing in the plant
Component locatiors that are not known are indicated by placing the
discrete componerits in an unshaded (white) zone.

A2. SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

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

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

A2.2 Layout Drawings

Simplified building layout drawings are developed f-r the portions of the plant that
contain components and systems that are described in sect »n 3 of this Sourcebook.
Generally, the following buildings are included: reactor suilding, auxiliary building, fuel
vutiding, diesel building, and the intake structure or pumphouse. Layout drawir s
generally are not developed for other buildings.

Symbols used in the simplified layout drawings re defined in Figure A-3. Major
rooms, stairways, elevators, and doorways are shown in the simplified layout drawings
however, many inierior walls have been omitted for clarity. The building layout drawings,
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are approximately to scale, should not be used to estirrate room size or distances. As-built
scale drawings for should be consulted his purpose.

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

A3. APPENDIX A REFERENCES

I. 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 2j, April 1974 (Vol. 3), and Marcn 1975 (Vol. 4)

a4 ]//\\E-"



Do e e MANUAL VALVE - XY
(OPEN/CLOSED)

! MANUAL HON-RETURN
__’.\J VALVE - XCV (OVEN'CLOGED)

MOTOR.OPERATED
JWAY VALVE « MOV
(CLOSED PORT MAY VARY)

S~
Nl o — MOTOROPERATED VALVE - MOV
k (OPENCLOSED

(CLOSED PORT MAY VARY)

., HYDRAULIC VALVE - MY
e N"— (CPEN/CLOSED) VALVE « HCV (OPEN/CLOSED)

’D et HYDRAULIC NON-RETURN
*

o~

& &

)
-’
————
qy-' C,J“
I SOLENOID-OPERATED VALVE . 8OV - SOLENOID-OPERATED
- g (OPEN/CLOSED) 3 WAY VALVE . 8OV
o

N,

e e ol PNEUMATIC VALVE « NV __" b PNEUMATIC NON-KETURN
N (OPEN/CLOSED S VALVE - NCV (OPEM/CLOSED)

SAFETY VALVE . 8v

.__)\._., CHECK VALVE - Cv
(CLOSED)

POWER-OPERATED RELIEF VALVE,
PNEUMATICALLY OPERATED . Pofy
OR

DUAL-FUNCTION SAFETY/RELIEF
VALVE - SRV

(CLOSED)

—DKL-
—’
|-
o~ CENTRIFUGAL CENTRIFUGAL
MOTOR.DRIVEN PUMP - MDP TURBINE -DRIVEN PUMP . TDP

k\.—-— POWER OPERATED RELIEF VALVE,
SOLENOID-PILOY TYPE « PORY
| (CLOSED)

POSITIVE DISPLACEMENT

i -—L—_ MOTOR.DRIVEN PUMP . MDP

POSITIVE DISPLACEMENT
TURBINE DRIVEN PUMP . TDP

Figure A-1. Key To Symbols In Fluid System Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN TH¥ DATA TABLES

Terms appearing in the dats *Luies in Sections 3 and 4 of this Sourcebook are
defined as follows:

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

Code DRefinition

RCS Reactor Coolant System

AFW Auxiliary Feedwater System

ECCS Emergency Core Cooling System

CVCS Charging System

PAHRS Containmer:t Heat Removal Systems (including containment
spray system and fan coolers)

1&C Instrumentation and Control Systems

EP Electric Power System

CCW Component Cooling Water System

ESW Essential Service Water System

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

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer to the location codes defined in Section 4.

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

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

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

power source is entered in this field. The downstream (output) voltage of a transformer,
inverter, or battery charger is used.
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EMERGENCY LOAD GROLUP (EME R(: l OAD GROUP) - AC and DC load groups

(or electncal divisions) are de

..'.\..]. od ._, ‘ WOL P 1di€ 1o 1ne .'Aul . Uku\ruu\ N nUsld r\'u”\
are 1 'wtmed as AC/A, AC/R, etc. The emergency load group for a third-of-a-kind load

(Le. & swing” load) that can be powered from either of two AC load groups wouid be
identitied as AC/AB. DC load group follows similar naming conventions.



TABLE B-1. COMPONENT TYPE CODES

COMPONENT

VALVES:

Motor-operated valve
Pneurnatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve

Check valve

Pneumatic non-return valve
Hydraulic non-return valve
Safety valve

Dual function safety/relief valve
Power-operated relief valve
(pneumatic or solenoid-operated)

PUMPS:

Motor-driven pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUID SYSTEM COMPONENTS:

Reactor vesse!

Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk

Orifice

Filter or strainer

Spray nozzle

Heaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

Air coolirg unit (air-to-water HX, usually
including a fan)

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine gen~iator
Batory
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MOV
NVor AOV
HV
SOV
XV
(4%
NCV
HCV
SV
SRV
PORV

MDP
TOP
DDP

RV
SG
HX

CT

TANK ¢cr TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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. TABLE B-1. COMFPONENT TYPE CODES (Continued)
\ NENT COMP TYPE
ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CB
Switch aW
Automatic transfer switch ATS
Manual transfer switch MTS
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