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CAUTION

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

NOTICE

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

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

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Apgljcadons 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.

vii 12/89
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Vogue | & 2

VOGTLE 1 & 2 SYSTEM SOURCERCOK

This sourcebook contains summary information on the Vogtle | and 2 nuclear

power plant. Summary data on this plant are presented in Section 1, and similar nuclear
power plants are identified in Section 2. Information on selected reactor plant systems is

resented in Section 3, and the site and building layout is illustrated in Section 4. A
ibliography 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.

-

SUMMARY DATA ON PLANT
Basic information on the Vogtle 1 and 2 nuclear power plants is listed below:

Docket number 50-424 and 50-425

Operator Georgia Powei Company

Location Waynesboro, Georgia

Commercial operation date 5/87 (Unit 1), 6/89 (Unit 2)

Reactor type PWR

NSSS vendor Westinghouse

Number of loops B

Power MWUMWe) 3425/1157

Architect-engineer Southern Services, Inc./Bechtel

Corporation

Containment type E:inforced congcrete cylinder with steel
er

IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
Vogtle 1 and 2 utilize a Westinghouse PWR four-loop nuclear steam supply

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

Braidwood 1 and 2

Byron | and 2

Callaway

Catawba | and 2

Comanche Peak 1 and 2

Donald C. Cook 1 and 2 (ice condenser containment!
Diablo Canyon 1| and 2

Haddam Neck

Indian Point 2 and 3

McGuire 1 and 2 (ice condenser containment)
Millstone 3

Salem | and 2

Seabrook |

Sequoyah 1 and 2 (ice condenser containment)
South Texas 1 and 2

Trojan

Watts Bar | and 2

Wolf Creek

Yankee Rowe

Zion | and 2

1 12/89
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- ll:dlﬂ..]g'l;ssYSTEM DIFFERENCES FROM OTHER SIMILAR
AN

This section contains descriptions of selected systems at Vogtle 1 and 2 in terms
of general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Vogtle 1 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 column
means that the system is not described in this report. In the "FSAR Section Reference"
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section §.

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



Table 3-1.

Generic

System Name
Reactor Heat Removal Systems

Reactor Coolant Inventory Control Systems
Chemical and Volume Control System

Reactor Coolant System (RCS)

Auxithary Feedwater (AFW) and
Secondary Steam Relief (SSR)
Systems

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

& Recirculation
- Low-pressure Injection

& Recirculation
Decay Heat Removal (DHR)
System (Residual Heat Removal
(RHR) System)
Main Steam and Power Conversion
Systems

Other Heat Removal Systems

(CVCS) (Charging System)
ECCS

Plant-Specific
> m N

Same

Same

Same
Safety Imjection System, CVCS
Residual Heat Removal System

Residual Heat Removal (RHR)
System

Main Steam Supply System

Condensate and Feedwater System,

Circulating Water System

None dennfied

Same

See ECCS, above

Summary of Vogtle 1 & 2 Systems Covered in this Repert

Report
Section

3.4

3.2

34

FSAR Section
Reference

5

7411, 1049

63, 934

6.3

547,63

03
10.4.7
1045

934



68/T1

Table 3-1.

seneric

System Name

Containment Systems
Containment

Containment Heat Removal Systems
- Comamnment Spray System
- Containment Fan Cooler Sy stem

Containment Norma! Ventilation Systems

Combustible Gas Control System:

Reactor ard Reactivity Control Systems
- Reactor Core

Control Rod System
- Boration Systems

lnstrumlauon & Control (1&C) Systems
Reactor Protection System (RPS)

Engineered Safety Feature Actuation
System (ESFAS)

Remote Shutdown System
Other 1&C Systems

Plant-Specific

S N

Same

Same

Same

Contamment Cooling System

Contamnment Building
Vennlaton System

Same

Saine
Control Rod Dnive System
See CVCS, above

Reactor Tnip Svstem

Engineered Safety Features
Systems

Shutdown Panels

Vanous systems

Report
Section

X
i9

39

39

w
A

-~
W

35

Summary of Vogtle §| & 2 Systems Covered in this Report (Continued)

FSAR Section
Referenze
621

622, 652

6.222, 652

7.2

7.3

7.4.3

75,76, 77
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Table 3-1.

Generic

System Name

Su

pport Systems

Class IF Electric Power System
Non-Class 1E Electric Power System
Diesel Generator Auxihiary Systems

Component Cooling Water (CCW)
System

Service Water Sysiem (SWS)
Other Cooling W ter Systems
Fire Protection Systems

Room Heating, Ventilating, and Air-
Conditioning C1VAC) Systems

Instrument and Service Air Systems
Refueling and Spent Fuel Systems

Radioactive Waste Systems

Radiation Protection Systems

Plant-Specific
System Name

Same
Same
Same
Same

Nuclear Service Cooling
Water System

Auxihary Component Cooling
Water System

Same

Same

Compressed Air System

Spent Fuel Pool Cooling and
Punificanion System, Light Load
Handling System

Radwactive Waste Management
Systems

Same

Report
Section
36

X

16

37

38

Summary of Vogtle 1 & 2 Systems Covered in ihis Repart (Continued)

FSAR Section
Reference

1.3 831, 832
811,812 82
954 thru 958

922

921

928

92.5.1

941 thru 949

931

913,914

3
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Vogtle | & 2
3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1

The RCS transfers heat from the reactor core to the secondary coolant system
via the steam generators. The RCS pressure boundary also establishes a bcundary against
the uncuntrolled release of radioactive material from the reactor core and primary coolant.

3.1.2 :
The RCS includes: (a) the reactor vessel, (b) four parallel reactor coolant loops,
(¢) reactor coolant pumps, (d) the primary side of the steam generators, (¢) a pressurizer,
and (f) connected piping out 1o & suitable isolation valve boundary. An isometric drawing
of a four-loop Westingﬁouse RCS is shown in Figure 3.1-1. Simplified diagrams of the
RCS and important system interfaces are shown in Figures 3.1-2 and 3.1-3. A summary
of data on selected RCS components is presented in Table 3.1-1.

3. 1.3 System Operation

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

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 ».¢am
and power conversion system and the circulating water sysiem.

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 RCS
is maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
to the ulumate heat sink can be established by using the secondary steam relief system 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 quench tank through the pressurizer relief valves. There are
two power-operated relief valves (each in series with a motor-operated block valve) and
three safety valves on the pressurizer. A continued inability to establish adequate heat
transfer 1o the steam generators will result in a LOCA-like condition (i.e., continuing loss
of reactor coolant through the pressunizer relief valves). Repeated cycling of these relief
valves has resulted in valve failwe (i.e., relief valve stuck open).

Following a large LCOICA, reactor core heat is dumped to the containment as
reactor coolant and ECCS makeup water spills from the break. For a shont period, the
containment can act as a heat sink however, the containment cooling systems must operate
in order to complete a heat transfer path to the ultimate heat sink.

3.1.4  System Success Criteria

~ The RCS "success" criteria can be represented in terms of LOCA and transient
mitigation, as follows:

- An unmitgatable LOCA is not initiated.

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

7 12/89
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Section 3.1 References
1. Vogtle 1 and 2 FSAR, Section §.4.1.2.3.
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Table 3.1-1.

Vogtle 1 Reactor Coolant System Data Summary
for Selected Componenis

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

RCS-455A NV RC EP-BS-1ABE 480 csB AC/A
RCS-456A NV RC EP-BS-1BBE 480 cBB AC/B
RCS-8000A MOV RC EP-BS-1ABE 489 cBB AC/A
RCS-80008 MOV RC EP-BS-1BBE 480 CBA ACB
RCS-RV RY RC

RHR-8701A MOV RC EP-BS-1ABE 480 cBB AC/A
AHR-87018 MOV RC EP-BS-1CD1 128 1CD1RM DCC
RiIR-8702A MOV RC EP-BS-1BBE 480 CBA AC/B
RHR-87028 MOV RC EP-BS-1DD1 125 1DD1RM DCD




Vogtle 1 & 2

3.2 AUXILIARY FEEDWATER SYSTEM (AFWS) AND
SECONDARY STEAM RELIEF SYSTEM (SSRS)

3.2.1 :
The AFWS 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 pressure is tro hngh to permit heat removal by the residual heat
removal (RHR) system. The Secondary Steam Relief System (SSRS) provides a steam
vent path from the steam generators to the atmosphere, thereby completing the heat transfer
path 1o an ultimate heat sink when the main steam and power conversion systems are not
available, Together, the AFWS and SSRS constitute an open-loop fluid system that
provides for heat transfer from the RCS following transients and small-break LOCAs.

3.2.3

The AFWS is composed of three trains which serve the four steam generators,
Train A consists of a motor-driven pump and provides more than 100% of the required
auxiliary feedwater flow to steam generators 1 and 4. Train B consists of a motor-driven
pump and provides more than 100% or the required flow to steam generators 2 and 3. The
third train (C) consists of a steam turbine-driven pump and provides more than 200% of the
required auxiliary feedwater flow to all four steam generators. The turbine-driven pump
can be supplied with steam for motive power from either steam generator 1 or 2 (Ref. 1),

Water supply for the pumps is taken from two redundant safety-class
condensate storage tanks (CSTs) each having sufficient capacity for an extended cooldown.
Transfer to the standby tank must be (performcd manually (Ref. 2).

The SSRS consists of five safety valves and one hydraulically operated
atmospheric dump valve on each of the four main steam lines.

Simplified drawings of the AFWS and the SSRS are shown in Figures 3.2-1
and 3.2-2. A summary of data on selected AFWS components is presented in Table 3.2-1,

3:.4.3 :
During norma! operation the AFWS is in standby. The motor-driven pumps are
started on either a low-low level in any steam generator, a safety injection signal, a trip of
both main feedwater pumps, or a complete loss of ¢lectrical power. The turbine-driven
pump will start on either a low-low level in any two steam feneraxors or a compleie loss of
electrical power. The AFWS can also be started manually from the control room, the
shutdown panels, and the auxiliary feedwater panel.

Coolant is supplied to the pumps by condensate storage tank CST1, with CST2
as a back-up. The capacity ot each CST is 480,000 gallons, and a minimum of 340,000
gallons are reserved for AFWS use. The capacity of the CST provides for 9 hours of
AFWS operation prior to transitioning to the shutdown cooling system: 4 hours at hot
standby, followed by a 5 hour cooldown of the primary system at an average rate of 50° per
hour to a temperature of 350°F. It should be noted that for a single motor-driven ump to
maintain full flow (630 gpm) over the 8 hour extended hot shutdown period, 302,400
gallons of waier from the CST are required.

The motor-operated isolation/flow control valves in the branch lines from each
auxiliary feedwater pump can be controlled from either the control room or local panels to
modulate the auxiliary feedwater flow to maintain the required steam generator water level.
They can be manually closed to isolate the flow to a faulted steam generator and thus
minimize coolant loss.

3.2.4  System Success Criteria

For the decay heat removal function to be successful, both the AFWS and the
SSRS must operate successfully, The AFWS success criteria are the following:
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Makeup to any one of four steam generators provides adequate decay heat
removal from the Reactor Coolant System (Ref, 2).

The turbine-driven pump or either of the motor driven pumps can provide
adequate flow. If only the turbine-driven pump 1s used, it must receive
steam from either steam generator 1 or 2, and it must feed the same steam

E

nerator that is supplying steam to the turbine,
ither condensate storage tank provides an adequate source of water for the

AFWS pumps.
Component Information
A. Motor-driven AFWS pumps 1A, 1B

l.

> 8

: §

Rated flow: 630 882 @ 3500 ft. head (1517 psig)
Rated capacity: |
Type: Horizontal, centrifugal, multistage

B. Turbine-driven AFWS pump IC

3
2.
3.

Rated flow. 117505&m @ 3500 ft. head (1517 psig)
Rated capacity: 2
Type: Honzontal, centrifugal, multistage

C. Condensate Storage Tanks CST1, CST2

1.

Capacity: 480,000 gallons each

D. Safety Valves (20 total, 5 per main steam line)

15
2.

Set pressure: 1185 to 1235 psig
Relief capacity: 930,000 Ib/hr (per vaive)

E. Atmospheric Dump Valves (4 total, 1 per main steam line)

b

-

-~

Set pressure: 128581&)
Relief capacity: 596,000 Ib/hr (each) @ 1107 psia

Support Systems and Interfaces
A. Control Signals

1.

Automatic

The AFW motor-driven pumps are automatically actuated on either a
low-low level in any steam generator, a safety injection s‘ijnal. a trip of
both main feedwater pumps, or a complete loss of electrical power. The
AFW turbine-driven pump is automatically actuated on either a low-low
level in any two steam generators or a complete loss of electrical power.

Remote manual

The AFWS can be operated from the control room, the shutdown
panels, and the auxiliary feedwater panel.

B. Motive Power
1. The motor-driven AFWS pumps and motor-operated valves are Class 1E

- §

loads that can be suoplied from the standby diesel generators as
described in Section 3.5.

The turbine-driven AFWS pump is supplied with steam from the main
steam lines of either steam generator | or 2 upstream of the main steam
line isolation valves. The power and controls for the steam supply
valves are supplied from th= train C, Class 1E DC system.

15 12/89
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C. Other
1. Lubncation and cooling are assumed to be provided locally for the
AFWS pumps.
2. Systems for AFWS pump room cooling have not been identified.

3.2.7  Section 3.2 References

. Vogtle 1 and 2 Final Safety Analysis Report, Section 10.4.9,

2. NUREG/CR-4228, "Review of the Vogtle Units 1 and 2 Auxiliary
Feedwater System Reliability Analysis,” Brookhaven National Laboratory,
August 1985,

—
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Table 3.2-1.

for Selected Components

Vogtle 1 Auxiliary Feedwater System Data Summary

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

AFW 30098 MOV SMSTMVREM EP-BS-1BD1 125 1BD1RM oCB
AFW-3019A MOV NUMSTMVEM EP-BS-1AD1 125 TADTRM DC/A
AFW-5106 MOV TCAFWPMRM EP-BS 1CD1 125 1CDTRM DCC
AFW-5ii3 MOV TDy FWPMRM EP-BS-1CD1 125 1COTRM DCC
AFW- 5118 MOV AFWHPMBAM EP-BS-18 480 DG1BRM ACB
AFW 5119 MOV AFW/ PMRY EP-BS-1ABF 480 DGIARM AC/A
AFW 5122 MOV SMSTMVEM EP-BS-1CD1 25 1CD1RM DCC
AFW-5125 MOV NMS TMVRM EPBS1CD1 125 1CDTRM DCC
AFW-5123 MOV TDAFWPMRM EP-BS-1CD1 125 1CD1RM DCC
AFW 5132 MOV NMS TMVRM EP-BS-1888 480 AB1 AC/B
AFW 5134 MOV NMS TMVEM EP-BS 1BB8 480 AB1 ACB
AFW-5137 MOV SMSTMVRM EP-BS-1ABF 480 DG1ARM AC/A
AFW 5139 MOV SMSTMVRM EP-BS-1ABF 480 DG1ARM AC/A
AFW-CST1 TK CST1

AFW CST2 TK CSsT12

AFW-P1A MDP AFWAPMREM EP-BS 1AAD2 4160 CBA AC/A
AFW P1B MDP AFWBPMREM EP-BS-1BA03 4160 CBA AC/B
AFW-P1C Top TDAFWPMRM
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1  System Function

The ECCS, or Safety Injection System (S1S), is an integrated set of subsystems
that perform emergency coolant injection and recirculation functions to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolant
injection function is performed during a relatively short-term period after LOCA initiation,
followed by realignment to a recirculation mode 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 heat removal
systems.

3:3.3 i

The emergency coolant injection (ECI) function is performed by the following
subsystems:

Accumulators

Charging System (CVCS, see Section 3.4)

Safety Injection System

Residual Heat Removal System

There are four accumulators, one attached to each cold leg, that discharge their
contents when RCS pressure drops below the tank pressure. The charging system's two
centrifugal charging pumps pump through the boron injection tank to deliver borated water
to the RCS. The safety injection system consists of two motor-driven pumps that deliver
water to three injection headers. One header directs flow to the four cold legs, while the
other two headers each direct flow to two different legs. The RHR system consists of two
motor-driven pumps that deliver water to the four cold legs. During the recirculation
phase, the RHR pumps can also deliver water to the suction of the charging and safety
injection pumps. The RHR pumps also provide the shutdown cooling function. The
Refueling Water Storage Tank (RWST) is the water source for the ECCS pumps during the
injection phase. During recirculation, the RHR pumps take suction on the containment
sump and can inject directly into the RCS at low pressure, or provide flow to the suctions
of the SI and centrifugal charging pumps to establish a high pressure recirculation flow
path.

Simplified drawings of the safety injection system are shown in Figures 3.3-1
and 3.3-2. The RHR system is shown in Figutes 3.3-3 and 3.3-4. The charging system
(CVCS) is discussed in Section 3.4, A summary of data on selected ECCS components is
presented in Table 3.3-1.

3:3:3

During normal operation, the ECCS is in standby. The ECCS pumps are
automatically actuuted by a Safety Injection Signal, which is generated on any of the
following conditions:

Low pressurizer pressure

High containment pressure

High differential pressure between any two steam lines outside containment
High steam flow in two of four lines in coincidence with either low Tavg or low
steam line pressure

Manual actuation
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The accumulators constitute a passive inijecn'on system, dischuginfg their
contents automatically when RCS pressure drops below the tank pressure. Sufficient
borated water is supplied in the four tanks to rapidly fill the volume outside of the core
barrel below the nozzles, the bottom Elcnum. and a portion of the core with the contents of
one tank assumed to be lost through the break. During injection, the charging, safety
injection, and RHR pumps take suction on the RWST and deliver borated water to the four
cold legs. The relative imporiance of the chuging and safety injection pumps is increased
for small breaks when the RCS is still at high pressure, while the R pumps are
imporant in responding to large breaks, _ _

When th: RWST reaches a low-low level alarm setpcint, the cecirculation phase
is initiated. This phase of operation has two modes, cold leg recirculation and hot leg
recirculation  In both modes the RHR pumps take suction on the containment sump and
deliver water through the RHR heat exchangers directly to the RCS or to the suction of the
charging and safety injection purnps. Initially, the discharge of these three sets of pumps is
aligned to flo v to the same cold leg injection points use2 Jduiing the injection phase. Later,
the safety injection and RHR pumps are realigiicd to deliver to two separate hot leg
injection points.

334 ;
The success cniteria for the ECCS is not clearly defined in the Vogtle | and 2
FSAR (Ref. 1). LOCA mitigation mku'wes both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions. The four accumulators, two centrifugal
charging pumps, two safety injection pumps, and two residual heat removal pumps are all
utilized to respond to both {nr e and small LOCAs, with the accumulators and RHR pumps
more important for large LOCAs and the charging and safety injection pumps more
important for small LOCAs. The ECCS is designed to be successful with a single active
fullure and one RCS loop assumed to be out of service due to the break.

The RWST is required for system success during the injection phase. The
containment sumps and one of two RHR pumps are required for systen success during
the low pressure recirculation phase. High pressure recirculation requires the successful
establishment of at least one tandem pumping path from a containment sump to an RHR
pump, to either an SI or centrifugal charging pump, and finally to the RCS.

For small LOCAs that do not resuit in RCS depressurization below the safety
injection pump shutoff head the charging pumps are required. The RCS must be
depressurized by other means if the safety injection pumps are to provide makeup.
Options for depressurizing the RCS may include:

- RCS cooldown (i.e. using auxiliary feedwater system, see Section 3.2)
- Opening power-operated relief valves on the pressurizer (two PORVs are
available, see Secton 3.1)

3.3.8

|

afety Injection pumps 1A, 1B

Rated flow: 425 gpm @ 2680 ft. head (1162 psid)
Maximum flow: 650 gpm @ 1650 ft. head (715 psid)
. Shutoff head: 3455 ft. head (1498 psid)

Type: Horzontal, multistage, centrifugal

esidual Heat Removal pumps 1A, 1B

Rated flow: 3000 gpm @ 375 ft. head (163 psid)
Maximum flow: 4500 gpm @ 325 ft. head (141 psid)
Shutoff head: 450 ft. head (195 psid)

Type: Vertical, single-stage, centrifugal

o
B = BN —
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. Centrifugal charging pumps 1A, IB

1. Rated flow: | §pm @ 5800 fi. head (2514 psid)
2. Maximum flow: 550 gpm @ 1400 ft. head (607 psid)
3. Type: Horizontal, multi-stage, centrifugal

. Accumulators (4)

1. Volume, Total: 1350 fi3 each

2. Nominal water volume: 900 ft3 each
3. Normal operating pressure: 650 psig

. Refueling Water Storage Tank

1. Capacity: 715,000 gallons
2. Operating pressure: atmospheric

‘. Boron Injection Tank

1. Volume: 900 gallons _
2. Operating pressure: 2735 psig

. RHR Heat Exchangers (2)

. Type: Vertical shell and U-tube
2. Heat removal capacity: 32.8 x 106 Buwhr

Support Svstems and Interfaces

. Control Signals

1. Automatic
a. The ECCS subsystems are automaticai ' actua’¢d on any of the

following safety injection signals:

- Low pressurizer pressure
High containment pressure
High differential pressure between any two steam lines outside of
containment
High steam flow in two of four lines in coincidence with either low
Tavg or low steam line pressure
Manual actuation

b. The SIAS automatically inidates the following actions:
- reactor tnp
starts the diesel generators
starts the charging, safety injection, and RHR pumps
opens the boron injection tank isolation valves and charging pump
RWST suction valves

¢. Switchover from the injection/mode to recirculation is initiated on two
out of four RWST low level signals in conjunction with a safety
injection signal. This causes the suction valves from the containment
sump to open and the RWST isolation valves to close.

2. Remote manual

A safety injection signal can be initiated by remote manual means from the
control room. ECCS operation can be initiatsd by remote manual means.

2 12/89
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B. Motive Power
I All ECCS motor-driven pumps and motor-operated valves are Class 15 AC
lsoads tha; can be supplied from the standby diesel generators as described in
ection 3.6.

C. Other
I. Cooling for the charging, safety injection, and RHR pumgs is provided by
the Nuclear Service Cooling Water System (see Section 3.9).
Pump lubrication is assumed to be mided locally.
The heat exchangers and the gump seal coolers are cooled by the
Component Cooling Water System (see Section 3.8).
4. Systems for ECCS pump room cocling have not been identified.

3.3.7  Section 3.3 References
1. Vogtle 1 and 2 Final Safety Analysis Repor, Section 6.3

D
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Vegtie 1 Safety injection System

Figure 33-1.
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Figure 737 Vogtie 1 Residual Heot Removal System
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Table 3.3-1.

for Selected Components

Vogtie 1 Emergency Core Cooling System Data Summary

COMPONENT com®_ LOCATION POWER SOURCE |[VOLTAGE | POWER SOUBRCE EMERG
TYPE OCATION LOAD GRP
AHA B71RA MOV ABD £EP BS 1ARD &80 ABC AC/A
AHA 87168 MOV ABD £P BS 188D 280 ARB ACB
RHR 8804A MOV ABC FP-BS 1ABB 480 ARt AC/A
RHA 88048 MOV ABC £P BS 1888 480 AB1 ACH
RHA 8811A MOV ABD £P BS 1ABD 480 ABC AC/A
AHR 88118 MOV FBC £P BS 188D 480 ARR ACH
RHR HXA X ABB
TRHR XA T ABC
R HXB X At
CRHR HXB X ASC
AHRPIA MDP ABD EP-BS 1AAD2 4160 CBA AC/A
RHA P18 MDP ABD FP-BS 18A03 4160 CBA AC2
S1-8R02A MOV ABA £EP 85 1ABD 480 ABC AC/A
S1-88928 MOV FBA EP-BS 188D 4830 ARR ACH
SI-8806 MOV ARR £P BS 188D 4380 ARR ACB
SIBB21A MOV ABB EP BS 1ACD 480 ABC AC/A
Si88218 MOV ARB £P B85 188D 480 ABB ACB
518835 MOV ABA EP BS 1ABB 480 AB1 AC/A
S18923A MOV ARR EP BS 1ABD 480 ABC AC/A
5189238 MOV ABB P BS 1880 480 ARP ACH
SIP1A MOP ABRB EP BS 1AA02 24160 CBA AC/A
SEZT MDP ABR EP BS 1BA03 4160 CBA ACB
AWS

SLRAWST

‘ =y
x
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34 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.4 %mn.zmmn
¢ CVCS 1s responsible for maintaining the proper water inveniory in the

Reactor Coolant System, providing required seal water flow to the reactor coolant pump
seals, and maintaining water purity and the proper concentration of neutron absorbing and
corrosion inhibiting chemicals in the reactor coolant. The centrifugal chuw pumps
perform as part of the emergency core cooling system (ECCS, see Section 3.3) and provide
injection flow to the RCS following a LOCA. The makeup function of the CVCS
(¢harging system) is required to maintain the plant in an extended hot shutdown condition
following a transient

e consists of several subsystems that perform the functions of

maintaining RCS coolant inventory control, coolant chemistry and purity control, and
reactivity control. The charging system consists of two centrifugal and one positive
displacement charging pumps that, during normal operation, take a suction on the volume
control tank (VCT) and return the purified reactor coolant to the RCS. The normal
charging path is through the regenerative heat exchanger. The charging pumps also
provide the high pressure safety injection function, as described in Section 3.3, In this
maode the charging pumps are aligned to take a suction on the refueling water storage tank
(RWST) and inject through the boron injection tank into the RCS.

Simplified drawings of the CVCS, focusing on the charging function, are
shown in Fig;xres 341 and 3.4-2. A summary of data on selected "VCS components is
presented in Table 3.4-1.

3.4 %mm.ﬂnﬁn.unn
uring normal operation, a side-stream of reactor coolant ‘lows through the

letdown line to the purification system and is returned to the RCS by a single normally-
operating charging pump. Lewdown flow from reactor coolant loop 4 cold leg is discharged
to the CVCS; it then flows through the shell side of the regeneratve heat exchanger for an
initial temperature reduction. The coolant then experiences a large pressure reduction as it
passes through the letdown orifice. The cooled, low pressure water then undergoes a
second temperature reduction in the tube side of the letdown heat exchanger, followed by &
second pressure reduction by the low pressure letdown valve. Flow is then directed
through various filters and ion exchangers before being sprayed into the volume control
tank where it is returned to the RCS by the charging pumps.

Normal charging flow is handled by the positive displacement pump. This
charging flow splits into two paths. The bulk of the charging flow is pumped back to the
RCS cold leg through the regenerative heat exchanger. A portion of the charging flow is
filtered and injected into the reactor coolant pump seals (nominally 8 gpm per pump).

The centrifugal charging pumps serve as high-head safety injection pumps in
the ECCS followinf a LOCA.. Other than the charging pumps and associated piping and
valves, the CVCS 1s not require2 iy uperate awing a LOCA. In the event of a LOCA,
charging pump suction is switched from the VCT to the RWST,

3.4.4  System Success Criteria
The following success criterion is given in the FSAR (Ref. 1) for CVCS
makeup following a transient:

| of 3 charging pumps ukin'g suction on the RWST is required for adequate
post-transient makeup to the RCS

29 12/89



Vogtle | & 2

The charging pump success criteria for LOCA mitigation is discussed with the ECCS in
Section 13,

Component Information

345

346

A

e

2

3

-
-

Centrifugal chugi;g pumps P1A, P1B
l.

Rated flow: | @ 5800 ft. head (2514 psid)
Maximum flow: 550 gpm @ 1400 fu. head (607 psid)
Type: Honzontal centnfugal

. Positive displacement charging pump P1C
l.

Rated flow: 98 gpm @ S800 fi. head (2514 psid)
Type: Positive displacement

Refueling Water Storage Tank

1.
2.

Capacity: 715,000 gallons
Operating pressure: atmospheric

. Boron Injection Tank

1. Volume: 900 gallons

2.

. Volume Control Tank
1.
2.

Design pressure: 2735 psig

Volume: 400 fi3
Design pressure: 75 psig

Support Systems and loterfaces

2.

2.

. Control & ~nals
l.

AUton aut

a. During normal operation, CVCS letdown flow and RCS makeup flow
are modulated by the pressurizer level control system

b. A safety injection signal automatically stars the two centrifugal charging
pumps, closes the normal charging sath valves, causes pump suction to
change from the VCT to the RWST, and opens the boron inj. 2tion tank
isolation valves.

Remote manual

The charging pumps and associated motor operated valves can be actuated

by remote means from the control room.

. Motive Power
1.

The centrifugal chargi 8 rumps and associated motor-operated valves of the
CVCS are Class 1E AC loads that can be supplied from the standby diesel
enerators as described in Section 3.6,
¢ positive displacement charging pump is a Non-class 1E load.

Other

1.

P

. Charging pump lu
. Charging pump room cooling systems have not been identified.

Cooling water for the centrifugal charging pumps is ided by the nuclear
service coolinr water system (see Section 3.9), and cooling water for the
positive displacement charging pump is provided by the auxiliary
component cooling water system.

rication is assumed to be provided locally.

30 12/89



347

Section 3.4 References
. Vogue | and 2 Final Safety Analysis Report, Section 9.3.4,
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1. Vogtie 1 Charging System
ICVCS)



SUOREI0] RISUOWO") BuMoyS (SHAD) washs Bufumy) | ebos Z9t andyy




68/T1

Table 3.4-1.

for Selected Components

Vogtie 1 Chemicai and Volume Control System Data Summ_.y

COMPONENT 1D COoOMP_ LOCATION POWER SOURCE |[VOLTAGE | POWER SOURCE EMERG
TYPE __LOCATION LOAD GRP_|
CHG 01120 MOV ABC £P BS 1ABD 280 ABC ACA
CHG 0112¢ MOV ABC £P BS 188D 480 ABB ACB
CHG 8471A MOV ARC EP RS 1AGD 480 ABC AC/A
CHG 84718 MOV ABC £P RS 188D 480 AR ACB
CHG Ba85A MOV ABC EP BS 1ABD 220 ABC AC/A
CHG 84858 MOV ABC £P 85 188D 180 APR ACH
[CHG BB01A MOV ABA £EP 8BS 1ABD 280 ABC ACA
CHG 88018 MOV ABA P By 188D 480 ARS ACE
CHG B803A MOV ABB EP BS 1ABD 480 ABC AC/A
"CHG 88038 MOV BB £EP-BS 188D 280 ABB ACH
CHG 8807A MOV AR £P BS 1ABD 480 ABC ACA
CHG 88078 MOV ABB EP BS 1880 480 ABB ACH
THG 8924 MOV LEE) EP 655 1ABD 280 ABC ACA
CHG PMIA MOP ABC EP BS 1AAD2 4160 CBA AC/A
CHG PM1B MO ABC £P 8S 18A03 4160 ceA ACH
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3.8 INSTRUMENTATION AND CONTROL (0 & C) SYSTEMS

3.5.1 ﬁnm.umm
¢ instrumentation and control systems consist of the Reactor Trip System

(also known as the Reactor Protection System, RPS), the Engineered Safety Features
(ESF) actuation systems, and systems for the display of plant information to the operators.
The RPS and the ESF actuation systems monitor the reactor plant and alert the operator 1o
take corrective action before specified limies are exceeded. The RPS will initiate an
automatc reactor tnp (scram) to ngidly shutdown the reactor when plant conditions exceed
one or more specified limits. The ESF actuation systems will automatcally actuate selected
safety systems based on the specific limits or combinations of limits that are exceeded. A
remote shutdown capability is provided to ensure that the reactor can be placed in a safe
condition in the event that the main control room must be evacuated.

3.5.2 Wm
The includes sensor and transmitter units, logic units, and output trip relays

that generate a reactor trip sifnnl. The reactor trip signal deenergizes the control rod
magnetic laich mechanisms, allowing all control rod assemblies to drop into the core, The
ESF actuation systems include independent sensor and transmitter units, logic units and
relays that interface with the control circuits for the many different sets of engineered safety
features components that can be actuated. Operator instrumentation display systems consist
of display penels in the control room and local control stations thai are powered by the 120
VAC electric power system (see Section 3.6).

383 Sastem Operation

A. RPS

The RPS has two 1o four redundant input instrument channels for each sensed
parameter. Two reactor trip breakers are actuated by two separate RPS logic
matrices. When either of the trip breakers opens, power is interrupted to the
rod drive power lupﬁly. and the control and shutdown rods fall into the core.
Clotn reactof trip channels are automatically bypassed at power levels where
tl;e)f'_ alrc not required for safety. The following conditions result in reactor trip
(Ref. 1)

High neutron flux

High neutron flux rate

Negative neutron flux rate
Ovenemperature delta T

Overpower delta T

Low pressurizer pressure

High pressurizer pressure

High pressurizer water level

Low reactor coolant flow

Reactor coolant pump undervoltage
Reactor coolant pump underfrequency
Safety injection system actuation
Turbine trip

Low-low steam generator water level
Manual
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B. ESF ngms

The ESF systems each consists of two discrete portions of circuitry: (1) an
analog portion consisting of three to four redundant channels per parameter, and
(2) a digital portion consisting of two redundant logic trains which receive
inputs from &3 analog protection channels and orm the logic needed to
actuate the ESF equipment, motor starters, and valve operators. following
vital functions are actuated (Ref. 2):

Safety injection system actuation
Containment isolation

Main steam line isolation

Feedwater isolation

Auxiliary feedwater actuation
Containment spray system actuation
Containment ventilaton isolation
Control room ventilation isalation

The actuation systems provide an actuation signal to each individual component
in the required engineered saferv fcatures system.

. Remote Shutdown

If tempo evacuation of the control room is required, the operator can
establish ru:»?rminmn the reactor in a safe shutdown condition from outside the
control room through the use of controls located at the shutdown panels. The
prime intent of the shutdown panels is to enable the operators (o achieve and
maintain a hot standby condition.

Two shutdown panels (train A and B) are provided for each unit (Ref. 3). Each
panel contains the control swit hes for the associated train's safety-grade
equipment required to accomplish hot standby. Each control switch and
controlier on the shutdown panel is accompanied by a transfer switch. When a
transfer switch 1s turned (o the local position, the following occur:

Alarm in the control room is act.ated.

Control from the control room is defeated.

Manual control from shutdown panel is possible.

dm}tor:aduc features in control circuits onginating from the control room are
efeated.

The shutdown panels contain controls ard/or indicators for equipment in the
following systems required for safe shutdown:

- Reactor Coolant System
- Main Steam System

Auxiliary Feedwater System
Safeg Injection System
Residual Heat Removal System
Chemical and Volume Control Ssystem
Nuclear Service Cooling Water System
Electrical System
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3.5.4

3.8.8

3.5.6

Vogue 1 & 2

Sastem. Success Criteria

A RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
A reactor scram will occur upon loss of control pc wver 1o the RPS. A reactor
scram usyally is implemented b¥ the scram circuit breakers which must open in
response to a scram signal. Typically, there are two series scram circuit
breakers in the power path to the scram rods. In this case, one of two ¢ircuit
breakers musi open. Details of the scram system for Vogtle 1 and 2 have not
been deiermined.

B. ESF Systems
In general, the loss of instrument power to the sensors, instruments, or logic
devices nlaces that channel in the irip mode. Details of the ESF actuation
systems for Vogtle 1 and 2 have not been determined.

C. Manually-Initiated Protective Actions
When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
Foups of components by manually tripping the RPS or an ESF subsystem.

he control room operators also may send qualified persons into the plant to

operate components locally or from some other remote control location (i.e., the
remote shutdown pancl or a motor control center). To make these judgments,
data on key plant parameters must be available to the operators.
Support Systems and lnterfaces

A. Control Power
Operator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6).
Section LS References

1. Vogtle | and 2 Final Safety Analysis Report, Section 7.2

2. Vogue 1 and 2 Final Safety Analysis Report, Section 7.3

3. Vogue 1 and 2 Final Safety Analysis Report, Section 7.4.3
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Vogte | & 2
1.6 ELECTRIC POWER SYSTEM

3.6.1 %‘Wﬂ
¢ electric power system supplies power (0 vanous equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric

wer system supports the tion of safety class systems and instrumentation needed to
sfubhsg and maintain a uc;e shutdown plant condition following an accident, when the
normal electric power sources are not available.

3 . 6 . 2
ﬁc &ass 1E system is divided into two redundant trains per unit (trains A and

B), with either one of the trains capable of providxr_;%epower o support systems needed to
establish and maintain a safe shutdown condition. engin safety features for Unit
1 receive power from two 4160 VAC buses, designated 1AA02 (train A) and 1BAO3 (train
B). The emergency source of power for these buses are two diesel generators; diesel
enerator 1A feeds bus 1AA02, and diesel generator 1B feeds bus 1BAO3. Each 4160
'AC bus feeds four emergency 480 VAC load centers through transformers, and the 480
VAC loac centers in turn supply power to various motor control centers.

The 125 VDC systetn provides power for control and instrumentation and other
loads. There are four 125 VDC systems (identified A, B, C, and D) per unit, each
consisting of a dedicated battery, switchgear, two redundant battery chargers, and 125
VDC distribution panels.

Four independent Class 1E 120 VAC vital instrument power supplies are
Erovidcd to supply the four channels of the protection systems and reactor control systems.

ach vital instrument power su;:rly consists of an inverter, ransformer, and a distribution
panel. Trains A and B are provided with two inverters and two distribution panels.

Simplified one-line diagrams of the station electric power system are shown in
Figures 3.6-1 and 3.6-2. The Unit 1 4160 and 480 VAC :Kstcms are shown in Figures
3.6-3 10 3.6-6, and the 125 VDC and 120 VAC systems are shown in Figures 3.6-7 10 3.6-
10. A summary of data on selected electric power system components is rreumed in Table
3.6-1. Selected loads and components supplied by the Unit 1 Class 1E electric power
systemn are listed in Table 3.6-2.

3.6.3 gm:m.ﬂummn
uring normal operation, the Class 1E electric power system is supplied from

the 230 kV switchyard through the two reserve auxiliary transformers, INXRA and
INXRB. The einergency sources of AC power are the diesel generators. The transfer
from the preferred rower 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 chr system from the diesel generators.

¢ DC power sysiem n ly is supplied through the battery chargers, with
the battenes "floating" on the system, maintaining a full charge. Upon loss of AC rower.
the entire DC load draws from the batteries. The Lnerm are rated for approximately 2.75
hours of operation without assistance from the battery chargers, based on the length of time
they can supply the inverters following loss of AC power (Ref. 1, Section 8.3.2.1.1).

h 120 VAC instrumentation bus receives power from an inverter/rectifier,
which normally is supplied from its associated 125 VDC battery (through its 125 VDC
Bus). If the inverter is taken out of service, the 120 VAC bus can be supplied via its
respective 480/120 volt transformer.

Redundant uf:guards 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
powered either directly or indirectly from 4160 VAC bus 1AA02. Load oup AC/B
contains components powered either directly or indirectly by 4160 VAC bus |BA03.
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Vogtle 1 & 2

Components receiving DC power are assigned to load groups DC/A, DC/B. DC/C. or
DC/D, based on the battery power source.

164 éuumsm_ﬁ.m
asic systemn success criteria for mitigating transients and loss-of-coolant

accidents are defined by front-line systems, which then create demands on suppon
systems. Electric power s:'stem 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 from its respective battery (also
needed for diesel starting)

Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential ioads are intact

Power 10 the battery chargers is restored before the batteries are exhausted

3.6.5  Component Information
A. Standby diesel generators 1A, 1B

"
> B
3.

Rated load. 7000 kW
Rated voltage: 4160 VAC
Manufacturer; Unknown

B. Batteries 1A, 1B, 1C, 1D

1.
2.

Rated voltage: 178 VDC
Rated capacity: approximately 2.75 hours with design loads

3.6.6  Support Systems and Interfaces

A. Control Signais

1,

’
-

Automanc
The standby diesel generators are automatically st. .ed on loss of voltage to
the respective 4160 VAC bus or receipt of a safety injection signal.

. Remote manual

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

B. Diesel Generator Auxiliary Systems

14

o

Dicsel Cooling Water System
Each diesel generator can be cooled by the nuclear service cooling water
sysiem (see Section 3.9),

. Diesel Starting System

Each diesel generator is equipped with two independent and redundant
starting air systems.

. Diesel Fuel Oil Transfer and Storage System

A "day tank" supplies the short-term fuel needs of each diesel. The capacity
of each day tank is 1250 gallons, ?roviding at least 2.6 hr of operatir:.,
Each day tank can be replenished from a separate 80,000 galion fuel oil
storage tank located underground in the yard.

. Diesel Lubrication System

Each diesel generator has an independent oil lubrication system.

. Diesel Room Ventilation System

This system consists of exhaust fans which maintain the environmental
conditions in the diesel room within limits for which the diesel generator
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and switchgear have been qualified. This system may be needed for long-
term operaton of the diesel generator,

C. Switchgear and Battery Room Ventlaton Systems
These systems maintain acceptable environmental conditions in the switchgear

and battery rooms, and ma needed for long-term operation of the electric
power systems. Details of these systems have not been determined.

3.6.7  Section .6 References
. Vogue 1 and 2 Final Safety Analysis Repon, Section &
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Vogtie 1 Station Electric Power System
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Table 3.6-1.

VogtlelElectrichSystemDmSmy
for Selected Components

L_EPBS»!W

COMPONENT 1D COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE ENERG

s TYPE LOCATION LOAD GIP |

P BC 1ADICA BC TADT M £P BS 1ABE 480 cen ACA |
EPBC 1ADICB | BC TAD M EP BS 1ABA 480 ca3 AC/A
£P BC 1BDICA BC 1BD1AM £P 8BS 188E 480 CBA ACB
P BC 18D1CB BC 1BD1AM £ B5 18PA 180 B3 ACH
EPBC 1CDICA B8C 1CD1AM EP BS 1ABE 480 ce8 AC/A
EPBC 1CDI1CB BC 1CD1RAM EP BS 1ABA 280 c83 ACA
EP BS 1AAD2 B8US CBA EPDG 1A 4160 DGIARM AC/A
EP-BS 1ABO4 BUS ces EP-TR 1ABDAX | 450 cas AC/A
EP BS 1AB05S BUS |CBB { EPTR1ABOSX | 480 can ACA
P BS 1AB15 BUS ABD EP TR IABISY | 480 coB AC/A
(EP BS 1ABA MCC c83 EP BS 1ABOS 180 cen ACA
EP-BS 1ABB MOC AB1 EP BS 1AB1S5 480 ABU AC/PA
{EPBS1ABD MCC ABC EP BS 1AB15 485 AHD AC/A
P BS 1ABE MOC cen EPBS 1ABO4 | 480 cea ACA
EP BS 1ABF MCC DGIARM EP BS 1AB0S 480 cnn AC/A
(EP BS 1ADY BUS TADTAM EPBC 1ADICA | 125 TADTAM DA
EP-BS 1BA03 BUS CBA EPDG 18 4169 DG1BAM ACB
EP-BS 18806 BUS cP™ EP TR 1BBOGX | 480 ABD ATA
EP BS 18807 BUS - EP TR IBBO7X | 480 coB ACS
EP 8BS 18816 BUS AB. TP TR IBBI6X | 480 AB1 ACH
EP BS 1BBA MCC cR3 EP-BS 18807 480 cBR ACH
£P 8BS 1888 MOC AB1 P BS 18816 480 AB2 rCB
EP BS 1888 MCC AB1 EPBS 16816 480 ABZ ACH
EP BS 188D MCC AR3 EP BS 18816 280 ABR ACB
EP 8BS 188E MCC —8A £P BS 18806 480 cen ACS
MCC DG1BAM EPBS 18807 480 i) ACH
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Tatie 3.6-1. Vogtie 1 Electric Power System Data Summary

for Selected Com~9nents (Continued)

CCMPONENT 1D cComMp LOCATION POWER SOURCE |VOLTAGE | POWER SCURCE EMERG .
TYFPE __LOCATION LOAD GRP.
EP B85 18D1 BUS 1BDTAM EPBC 1BDICA | 125 13D1AM DC/B
£P BS 1CD1 BUS ZCD1RM EPBC ICDICA (125 1CD1AM DCIC
EP BT 1ADB BATT TAG13RAM EP-BS 1AD1 125 TADTRAM DC/A
EP-BT1BD18 BATT 1BO1BAM EP-BS 18BD1 125 18D13AM Te)
EPBT-ICDB BATT 1CD1PAv EP-BS 1CD1 125 1CO1RM DCAC
EP-CB-1AAD2 cB CBA PO IA 2160 DG1AHM ACIA
EF-CB1BA0C3 cB CBA EP DG 1B 4160 DGIBAM AC/B
EP DG 1A G DG'ARM AC/A
EP DG 1B 0G o iAM ) AC/B
EPINVIAGIT11 NV [ EP-BSA1ADT 125 TADTAM DC/A
[EP INV 1BD1T12 | INV i EP-BS1BD1 125 1BD1AM DB
EP-TR 1AB04X TR cen EP-BS 1AAD2 4160 CBA AC/A
EP TR 1ABO5SX TR [¢:13) EP-BS 1AAG2 4.60 CBA AC/A
EP-TR 1AB15X G ABD EP BS 1AA02 4160 CBA AC/A
EP-TR 1ABBA0X TR AB1 EP-BS 1ABB 480 AB1 AC/A
EP TR 18B06X TR CBA £P BS 1BAO3 4160 CBA ACB
EP TR 1BADTX i cen £P B5 1BA03 4160 CBA B
EP-TR 1BB16X TR AB2 EP-BS 1BAN3 4160 CBA AC/B
£P TR 1BBB40X H ABT P BS 1888 480 AB1 AC/B




Table 3.6-2. Partial Listing of Electrizal Sources and Loads

at Vogtie 1
FOWER VOLTAGE W URe [ LOAD | COMP| COMPONERT |
SOURCE LOAD GRP LOCATION COMPONENT ID | TYPE LOCATION
(EPBC TADVCA [ 128 Bk | VA TAW TP BSTADT  [BUS |TADTAW
EFBC TADICA | 128 BCA 7 V111 — EFBS TAD] BUS [ TADTRM
EEBC TBDICA 1128 7 TEDTEM BS B0 L (o11 | —
[EFECTE . 128 o]e TBDTRN EPBS BT |BUS [1BOTEM
L4 Il I e {2 Sl T 117 i)
EP-BS 1AADZ |4160 T CR TEA AFW PIA MOF | AFWAPMRM
L1387 Y U R | 1) TEWETR WOF~TABA
EP-BL TAADZ T4160 ‘“r,xz:‘.a TBA TEW P3A WOF | ABA
EP.BS TAADZ 4160 ACE == &r T (W PEA WOP | ABA
EFBSTARDS 16D J'xc R N —— CERFIA WP [ABD
L v P o v 17 (o - v oy
F’ .8 J4e0 P 1-7/ W £ 7 — (LAY N 7o )} ——
Ly 4160 ACA BA [STPIA WMOP | ABE
T A T80 ) TBA iy TR | CBB
(EP B~ AGT [4160 ATA TBA EP- TR IABOSX |TR o8 |
m AGZ |4160 ACA EP TR IABISX | TH  |ABD
[EP B5 TARDZ | 4180 ACA K NETWS TRSCW 1A MOF | NSCWA
EF UG 1AADZ (4160 A CBR o S )L o1/ ——
[EPEG TAADZ 4160 ACA A TCWS | NSCW BA MOP | NSCWA
"EPBS 1ABOG 480 R [413) TABE  |MCC | o8B
EP BS 1ABOS | 480 ACA THE EP BS TABA | WMCC 3
EF B 1ABOS | 480 AT TBE 1 L= L —
S TABIS [ 480 : "RBD B L S ) D —
"EFBS TABIE [480 AR rY:i9) PP BSABD  |MCC (ABE
EF BS TABA 1460 [ X7 YK EPBCIADICE |BC | 1ADIRM
EEESTABA 480 17 S TEBCTEOTeE (8 [Teo AN
EF BS TABE | 480 Yol W V-3 ECCS | AHRBB04A | MOV TABS
TR TR AT TRET IE T T )
[EP.BSABE  [46F — — [ACA AET EP TR TABBAOY | T8 i
(g o — i NEEWS TREEWTe0 WOV TREwr
EF BS TABE 480 ACA AR NSTWS [NSCW. 1608 [MOV | NSCWA
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Table 3.6-:2. Partial Listing of Electrical Sources and Loads

at Vogtie 1 (Continued)
~ FOWER | VOL AGE | EMERG |POWER SOURCE] LOAE TOAD COMF | COMPONENT |
LOAD GRF| LOCATION |SYSTEM| COMPONENT ID | TYPE |  LOCATION
[EFBS TAEE 480 AT [y NSTWS [NBTW 1608 WOV [NSTWA
[EPBSTABE  [480 (ATR AET NECWE [NSCW (BSEA [ MOV TRESWE
(EP B (ADE | 480 TR BT NI oA U £ o £y e
(EFBC TABD 480 7 ABC CHRE 1608 " o1 ¥ | —
4Bl AC A ABT TB0E MOV |ABE
480 AR ABC LH MoV
[EFBG 1ABD | 480 AR ABC THARS | 1830 " (<1 I -] —
(EPBS TABD [ 480 AR AEC LARE [ CBRRG0TR [ MOV | ABA
(EPBS TABD 480 ACK ABC CHAS  |COA-BOOZA  |MOV | ABC
TP BS TABD 480 ROk TREC THAS [OOSR BO0IA | MOV TABE
EFBC TABD 487 Yo g TVEE  |CHGOTTED  [WOv [ABE 1
TP BG TABD 480 L) ABC CHGBATIR MOV |ABC
480 ACA ABC CTVCE  |CHGB4BEA MOV [ABC
EFBS TABD | 480 [ ABC CTVCE  |CRGBBOTA | MGV [ABK
80 [ ABC 0L ET 1 Y v iol
EP S TABD  [480 AT ABC HG-BB0TA  |MOV |ABE
P BS TABD | 480 ACA ARC TWCS  [CRGd0at WOV [ABE 1
80 ACA ABC EoCS |RHRBTI6A "'Luav RED
[EF BS 1ABD | 480 ACA ' ECCS  |ARRBEBVTA MOV | ABD
EP B TABU | 480 TCR - [ST8802A  |MOV [ABA
480 ACA ABC (ST8821A MOV
460 ) ABC (oL J -1 Tl N o1 v 1] E—
480 ACA CBE 43 BC-1ADT (BC TADAM
480 ACK CEE 42 EP-BC-1CDIGA [BC | 1COTRM
480 ACR ACS | PCG-488A NV
480 ACTA ACS  [RGB.G000A MOV
EFBS TABE | 480 ACA TBE ACB  [RHRETOA MOV
480 ATA 1 AFWS  [AFWEITG MOV [AFWAPNEN ]
480 ) TARM AFW 8137 VMOV | SMSTMVAM |
'L AT |DGIARM [ AFWE TAFWET WOV VRN
128 TA TADTHM AFWS  |AFW3010A  [MOV [NMSTMVEN

54 12/89



Table 3.6-2. Partial Listing of Electrical Sources and Loads

at Vogtie 1 (Continued)

o S Rl 1 1~y R RO
(EFRE TAD) (L 7 TADTHAM 143 TP BT ADIE  |BATY [TADTBAM
[EP-BS.TADT e BR[| TADTAM  [EP |EPIRV-IADITIT [NV [ABT
(EP 65 (BAGY 4180 Yol -} THA AFWS  [RPWETE  [WMOF [ RFWERNE
[EP B8 1BAGS 4160 B TBA [CCWPZB  |MOF [KBA
(EFB5 \BADY 4180 ACE CEA CCWS [CCW-PdB  |MOF [ABA
(EEBSTBAST 14Te0 7] -7 ool I 7+ ¥ Y7 S—
[EPES 1BAGY 4160 TE COA CHRS  |CSEBPIE WMOF | ABD
EP BS TBACS 4160 ACE | CBA [CHGPMIB | MDP | ABC
L 17 VAR L 1 £ AT FTRET
(TP ESTBADS 4160 ACB R ECEE [SIPIB . |wOr |REE ]
(EP B 1BADS |4160 ACE TEA TF YR B I =7 —
[EPBS 1BAGS 4160 [CBA . [EP |EPTRIBBOX |TR | 2Bb
[EF RS TBAGS 4780 ACE — CBR L 10 11T
EF 85 1BAOT [4160 ACE Ll L L T ———
(EF BS 1BAOT  [4160 ACE | CBA NSCWS | NSCWAE WOP | NSCWE
B BSTER T4Te0 ACE |CBR NSCWS |NSCWSE — |MDP |[NSCWE 1

TEE 480 ACE B 3 EP-BS-1BBE  |MCC |CBA ]

B 1BB0T | 480 ACE &1} BS 1BBA WMCC | CBe
EF BS 1BB0T 480 ACE TBE 11 EP.BS (BBF  |NMCC | DGIBRM ]
(EF 8BS 1BB16 | 460 ACE IR EP |EP.BS.1BBE |WCC (ABT ]
| TBBIE | 480 AT ABL 43 EP-B5 1888 |MCC [ABT
[EFBS 1BB16 | 480 ACE ABE EF  |EP-BS.1BBD MGG [ABE
EP BS |BBA 1480 ACE BC. BC  [1B0TAN
EPBS BB | 480 ACE R AFWS  [AFWB13T MOV [ NMsTMVAM
EFBSTBEE  [480 ACE AR (KFW B34 [MOV |NSTMvEN
PG BBE 480 ACE  [ABT ECCS | AHABE04E ISV [ABC
P B 1686 | 480 RET (EP-TR.1BGBa0X |TH A
(EP BS 1BEB | 480 ACE AB1 NSCWS [NSCW 1807 MOV |NSCWE
(EP.B5 1BBE | 480 ACE  |ABT TNSEW 612 | MOV [NSCWE 1
EP.BS BBE 480 ACE AB NSCWS [NSCW.1613  [MOV [NSCWE
HE L ACIE [ABT | NSCWS [NSCW 1686A — [MOV [NSoWE
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Table 3.6-2. Partial Listing of Electrical Sources and Loads

at Vogtie 1 (Continued)
POWER VOUTAGE | EMERG |POWER SOURCE] LOAD | LOAD | COMP| COMPONENT |
SOURCE LOADGRP| LOCATION |SYSTEM| COMPONENT D | TYPE |  LOCATION

EF BS \BBD | 480 Yol AET NECWS | NSCW 16608 [ MOV | NSCWE
(EPBS \BBE | 480 ACE AE NEEWE TRSEW TeoE WOV~ RETWE
EF B 1BBU | 460 ACE AEE THAS | 1807 MOV | FEB
EF 65 1BBD | 480 ACE ABD THRS | 1608 MOV | FBE
[EFBS 1BBD | 480 ATE | ABE THRS | 1620 MOV | TEE
‘ S 1BB0 | 480 AiCE ABE CHRS | 1831 MOV | FEE
[EP BS BB | 480 LB ABE TOBO001E  |MOV |FBA
(EP BS \BBD | 480 ACE ABE CBE 00028 [mMov [FBC ]
[EF BS 1BBD | 460 TEB  |ABE [TSE SO0 VoV | FBe
(EP 65 1880 | 480 ACE : CVCS |CHGDTIZE  |[MOV | ABC
EP 65 (BBD | 480 ACE [\:H TVCS  |CHGB4TIE VOV | ABC
EF BS (BBU | 480 AC® ABE (THG 84850 WMoV [ABE
[EPBS 1BBD | 480 ACE  ABE TVCS | CHG 88018 WOV | ABA
EF 65 (BBD | 480 ACE 1) TVCS | CHG-88038 WOV | ABE
EFBS 1BBD | 480 RSB ABE TWCE | CHGB80T8 | MOV [ABE |
(EF 85 |BBD  T4E) (Yol 3 1) ECCS  |RHR-E7 168 WMC v [ABD
EP BS 1BBD | 460 AR AET GLLE LR U
EF S 1BBD | 480 ACE | ABE ECCS | 5188028 MOV | FBA
TP B5 1BBD 480 N ABE ECCS [SI-8808  |MOV [ABE
EFBS 188D | 480 ACTE ABE ECCS  |SI 88218 MOV |ABE
EP B BBD | 480 ACE 5780238 WOV [ABE
EP BS IBBE | 480 ACE | CBA EP EP-BC-1BOICA |BC | 1BORM |
EPES BBE | 480 ACE | CBB . |RCS [RCSaseA N Re
EF 8BS \BBE | 480 ACTE TBA ACS  |HCS.80008  |MOV | RC
EF 85 |BBE | 480 ACE TEA RCS  |RHRET0ZA MOV RC
EP 85 1BBF 480 ACE  |DGIBAM APWS  [AFWEIIE MOV | AEWEPMENM ]
eFBSIB0T (128 TBO AN AFWS  |AFW-30008 | MOV | SMBTMVAM 1
EFES T80T 158 BCE [ TE0TAN EF [EPBY.1BOTE  [BATT | 1B018AW
EPBS 1BOT 128 BB TBDTAM EEINV-1BD1T12 | INV 1

Te0) (FL B TCOTAM AFWS [AFW 8108 | MOV | TOAFWEMEM |

STl 728 TR TS0 1Pk AFWS AFW 113 |MOV | TOAEWPMAM |
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Table 3.6-2. Partial Listing of Electrical Sources and Loads

&t Vogtie 1 (Continued)

SO;%:E a, LOAD GRP ?OCATISJN -S-‘k};fY‘gM COM:LEzENT 10 E?E:I c_ocn.:os
[EFBE DT 128 CORM  |AFWE  |AFW 5122 WOV [SWMETMVAENM
EFBS 1C0! T2t DL | ICORM  |APWS [AFW 128 LU —
(EFES 160! 128 2% TCOTAM AFWS  [AFWB126 [ MOV [ TCAFWENAM
EPBS G0 3 TGO AM 143 BI-1CD1 [BATY | 1CDIBEM
EFBS 1CnT 1%3 2070 TCOTRM HCS  [FAREI0IE v J7 A o
TS BS 0D 728 1] flsJofL1) BCS  |AHREI028 MOV (R
TFOG A T80 Yl i 43 EP-BS. 1AAGZ  |BUS [CBA |

DG 1A 4160 ATA TAAM 11 EP-CB 1AADZ |(8  |CBA
EP 0GB 4160 7 i EF-BS 'BAOY  |BUS |CBF ]
EF 0GB 4160 ACTE TERAM P |EP.CBBAGY [CB )

(EP TR IABOAX | 480 ACA TEE EP.BS 'ABO4 | BUS |CBE

P TR IABOSX | 480 ACA ek . B [BUS (88 |

[EP TH IABISX | 480 ACA TEE EF . |EPBSIABIE |BUS [ABT
(EP TR 1BBO6X | 480 TR ABD EP.BS 1BBOE | BUS | CBE

(EF- TR 1BBOTX [ 480 ACE . |ceB [BUS [cB8 |

TBETEX | 480 ACE ABT 43 6 |BUS |AB: |
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Vogie 1 & 2
3.7 CONTAINMENT HEAT REMOVAL SYSTEMS

3.%.1 Sy

The containment heat removal systems consist of an integrated set of
subsystems that provide the functions of containment heat removal and containment
pressure control following a loss of coolant accident. In conjunction with the ECCS, the
containment heat removal systems complete the post-LLOCA heat transfer path from the
reactor core to the ultimate heat sink.

F B
The containment heat removal systems consists of two separate subsystems:

Containment Cooling (CC) System
Containment Spray (CS) System

The containment cooling system consists of eight separate 25-percent fan cooler
units inside the containment which reject heat to the nuclear service cooling water system
(NSCWS). For purposes of heat removal from the containment atmosphere, any
combination of four fans in slow speed (versus high speed) is sufficient. Each fan cooling
unit consists of a fan, drive motor, cooling coils, duct distribution system, and
instrumentation and controls.

The containment spray system consists of two pumps, spray ring headers and
spray nozzles, valves, and connecting piping. There are no heat exchangers in the
containment spray system. Water from the refueling water storage tank (RWST) is initially
used for the containment spray and later followed by water recirculated from the
containment einergency sump.

The containment cooling system is separated into two trains consisting of four
fan cooler units each. The two trains are supplied cooling water and electrical power from
the corresponding train of the NSCWS and the Class 1E electrical power system.
Likewise, tﬁc containment spray system is separated into two trains each supplied electrical
power from the corresponding train of the Class 1E electrical power system.

Simplified drawings of the Containment Spray System are shown in Figures
3.5-1 and 3.5-2. The interface between the containment fan coolers and the nuclear service
cooling water system is shown on tne NSCWS drawings in Section 3.9. A summary of
data on selected containment hear removal system components is presented in Table 3.7-1.

3.7.3  System Operation

The containment cooling system is an engineered safety feature (ESF) system
that is in use during normal plant operation with four fans operating at high speed. The
containment cooling system removes heat by continuously recirculating the containment
atmosphere through cooling coils that transfer heat to the nuclear service cooling water
system. System ESF operation is initiated automatically upon receipt of an SI signal, upon
which all fans are restarted at low speed. The containment air cooling units can be stopped
and started from the control room and from the shutdown panels.

The containment spray system is normally in standby. It is actuated by a signal
initiated manually from the control room or automatically on coincidence of two of four
containment pressure (high-3) signals. These signals start the containment spray pumps
and open the discharge valves to the spray headers. During all modes of operation except
refueling, the suction of the pumps is nermally aligned to the RWST. The spray pumps
continue to draw suction on the RWST until the later stages of the injection phase. After
the ECCS is realigned from injection to recirculation, and when the RWST level reaches a
low-level setpoint, the spray pump suction is remote-manually shifted to the containment
emergency sumps.
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3.7.4

Vogtle 1 & 2

The success critena for the containment heat removal function is not clearly

defined iri the FSAR (Ref. 1), but it appears that this functioi .'an be accomplished by the
combined operation of one train of containment coolers and o..- train of containment spray.

3.7.8

3.7.6

Component Information

. Containment Spray Pumps 1A, 1B

1. Rated flow: 26000593 @ 450 ft. head (195 psid)
2. Rated capacity: 1
3. Type: horizoatal centrifugal

. Containment Fan Cooler Units (8)

I. Designduty: 56.3 x 10° Btu/h (each)
2. Design temperature: 270° F
3. Design pressure: 60 psia

. Spray Additive Tank

1. Internal volume: 4000 gal
2. Internal design pressure: 10 psig

. Refueling Water Storage Tank

I. Nomunal volume: 715,000 gal
2. Design pressure: atmosphenc

Support Systems and Interfaces

. Control Signals
1.

Automatic
a. The CS system is automatically actuated on coincidence of two of four
containment pressure (high-3) signals.
b. An Sl signal automatically restarts all fans at low speed.
. Remote manual
The CS system and containment fan cooler units can be actuated by remote
manual means from the control room and from the remote shutdown panels.

2% ]

. Motive Power

The CS pumps, containment fan cooler units, and related motor-operated valves
are Class 1E AC loads that can be supplied from the standby diesel generators,
as described in Section 3.6. Redundant loads are supplied from separate load

groups.

. Cooling Water

1. The CS pumps are cooled by the nuclear service cooling water system (see
Section 3.9).

2. The containment fan cooler units are cooled by the nuclear service cooling
water system (see Section 3.9).

. Other

1. Lubrication and cooling are assumed to be provided locally for the CS
pumps.
2. Containment spray pump room cooling systems have not been identified.

59 12789



.77

Section 3.7 References
1. Vogtle Final Safety Analysis Report, Section 6.2.2
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Table 3.7-1.

for Selected Components

Vogtle 1 Containment Heat Hemoval System Data Summary

COMPONENT iD comp LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP.
1806 MOV ABB EP-BS-1ABD 480 ABC AC/A
1807 MOV FBB EP-BS-18BD 480 ABB AC/B
1808 MOV ABB EP-BS-1ABD 480 ABC AC/A
1809 LoV F88 EP-BS-1B8D 480 ABB AC/B
1822 MOV ABB EP-BS-1ABD 480 ABC AC/A
1823 MOV BB EP-BS-1BBD 480 ABB ACB
1830 MOV ABB EP-BS-1ABD 480 ABC AC/A
1831 MOV FB8B EP-BS-188D 480 ABB AC/B
CSA-9001A MOV ABA EP-BS-1ABD 480 ABC AC/A
CSA-9002A MOV ABC EP-BS-1ARD 480 ABC AC/A
CSA-9003A MOV ABC EP-BS-1ABD 480 ABC AC/A
CSA-P1A MDP ABD EP-BS-1AAG2 4160 CBA AC/A
C58-90018 MOV FBA £EP-BS- 188D 480 ABB ACB
€S8-90028 MOV FBC EP¥-8S-18BD 480 ABB ACSB
CSB-90038 MOV FBC EP-BS- 188D 48¢ ABB ACB
CSB-P18 MDP ABD EP-BS-1BAO3 4160 CBA ACHB
SESUMPS TK RC s




Vogte | & 2
3.8 COMPONENT COOLING WATER SYSTEM (CCWS)

3.8.1  Ssstem Function

The component cooling water sysiem (CCWS) provides cooling for the spent
fuel pool during all plant operating modes and for the residual heat removal system during
normal shutdown and emergency conditions. It transfers reactor heat energy to the
NSCWS for rejection to the ultimate heat sink. The CCWS serves as an intermediate
system between the RCS and NSCWS, thereby reducing the probability of leakage of
potentially radioactive coolant.

3.8.2  System Definition

The component cooling water systern (CCWS) is a closed loop cooling water
system consisting of two separate 100 percent capacity redundant t-ains, Each train is
designed to supply cooling water :0 one spent fuel pool heat exchanger, one RHR heat
exchanger, and the seal couler of the RHR pump aligned with that heat excranger. Each
CCW train consists of one he:t exchanger, three 50-percent capacity pumps, one CCW
surge tank, and associated piping, valves, and instrumentation. Hea! is transferred by the
CCW heat exchangers to the nuclear service cooling water system.

Simplified drawings of the CCWS are shown in Figures 3.8-1 and 3.8-2. A
summary of data on seiected CgCWS components is presented in Table 3 8-1,

3:8.3 siam Q?gmmn i

One CCWS train 1s operating during normal power generation, while both
trains are automatically staried by an ESF signal. The CCW pumps take suction from the
shell side of the CCW heat exchangers and circulate the component cooling water through
the components to be cooled, and then back to the shell side of the CCW heat exchanger.
There, the heat is transferred to the NSCWS which in turn transfers the heat to the ultimate
heat sink. There are three 50-percent capacity pumps in each train; the third pump serves
as standby and allows maintenance to be perforraed on one pump.

The surge tank is connected to the main CCW line on the suction side of the
pumps and functions to ensure that the system is kept filled and pump suction head
requirements are maintained.

31.8.4
One CCW train utilizing two pumps is capable of fulfilling system requirements

(Ref 1). The Nuclear Service Cooling Water System is required to remove heat from the
CCWS (see Section 3.9),

3.8.5  Component Information

A. Component Cooling Water pumps 1A, 2B, 3A, 4B, 5A, 6B
I. Rated flow: 5000 gpm @ 160 ft. head (69 psid)
2. Rated capacity: 50%
3. Type: Horizontal centrifugal

B. Component Cooling Water heat exchangers A, B

| . Heat transferred: 129 x 106 Btw/hr each
2. Rate capacity: 100%
3. Type: Horizontal shell and straight tube

C. Surge tanks (2)

|, Total volume: 2000 gallons each
2. Operating pressure: atmospheric
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3.8.6

3.8.7

. Other
1.

Vogtle | & 2

Support Systems and Interfaces

. Control Signals

1. Automatic
Both CCWS trains are automatically started by an engineered safety feature
(ESF) signal.

2. Remote manual
The CCWS can be operated from the control room.

. Motive Power

The motor-driven CCWS pumps and motor-operated valves are Class 1E loads
that can be supplied from the standby diesel generators as described in Section
3.6.

Heat is transterred from the CCW heat exchangers to the nuclear service
cooling water system (see Section 3.9).

2. CCW pump cooung is provided by the nuclear service cooling water system
(see Section 3.9).

3. Lubrication is assumed to be provided locally for the CCWS pumps.

4. CCWS pump room cooling systems have not been identified.

Section 3.8 References

. Yogtle | and 2 Final Safety Analysis Report, Section 9.2.2
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Vogtle 1 Component Cooling Water System
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Table 3.8-1.

Vogtle 1 Comgponent Cooling Water Sysiem Data Sammary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE |[VOLTAGE | POWER SOURCE EMERG.

TYPE LOCATION LOAD GRP._|

CCW-HXA HX AR

CCW HXB X AB2

CCW P1A MOP ABA EP-BS 1AA02 4160 CBA AC/A

[CCW- P28 MDP ABA EP BS 1BAD3 4160 CBA AC/B

CCW-PaA MDP ABA EP-BS 1AA02 4150 CHA AC/A

CCw PaB MDP ABA EP-BS 1BA03 4160 CBA AC/B

CCW P5A MOP | ABA EF BS 1AAD2 4160 CHA ACA |

CCW-P6R MDP l ABA FP-BS-1BA0D3 4160 CBA AC/B




Vogtle | & 2

3.9 NUCLEAR SERVICE COOLING WATER SYSTEM (NSCWS)
3.9.1  System Function

The nuclear service cooling water system (NSCWS) provides cooling water for
the containment coolers, control building ESF chiller condensers, various engiieered safety
features (ESF) pump coolers, standby diesel generator jacket water co s, and the
component cooling water (CCW) and auxiliary component cooling water (AL CW) Fzat
exchangers and transfers the heat removed from these systems to the ultimate heat sin'..

2:9.3 Smg? Definition
The NSCWS consists of two separate, redundant, 100 percent capacity trains
(train A and train B) comprised of cooling towers, pumps, valves and distribution piping.
Cooling water for each unit is normallfy suppiied from the cooling tower basins, by two of
three NSCW pumps -~ sach train. After removing heat from the components, coolant is
piped back to the ¢ g towers where the heat 1s rejected through direct contact with
ambient air. Each tower basin is provided with a transfer pump 10 effect water transfer
between the two basins *o permit full utilization of the water inventory in the two basins, It
should be noted that the heat removal requirement is greater for Unit 2 than for Unit 1 due
to the larger spent fuel storage capacity of the Unit 2 pool.

Simplified drawings of the NSCWS are shown in Figures 3.9-1 and 392
(train A) and in Figures 3.9-3 and 3.9-4 (train B). A summary of data on selected NSCWS
components is presented in Table 3.9-1,

3.9.%

During power generation, at least one NS™W train is in o‘)eran'on. During the
other plant operating modes including post-accident coincident with a loss of offsite power,
both NSCW trains may be operating, although one train is sufficient to reject 100 percent
of the heat loads associated with bringing the plant to and holdine the plant at a safe
shutdown condition.

The NSCW pumps each provide 50 percent of the cooling water recuirements
for each train. Two pumps are operated, with the third pump on standby. The third pump
i1s automatically started on low pressure in the pump discharge manifold.

The NSCWS supplies water at a higher pressure than the fluid in the cooled
safety-related component. Therefore, if leakage occurs, it will be into the system being
cooled

3.9.4

' Under emergency shutdown and accident conditions, system success can be
achieved by one nuclear service cooling water train utilizing two of the three available
pumps (Ref. 1).

3.9.5  Component Information

A. Nuclear Service Cooling Waterfumps 1A, 3A, 5A 2B, 4B, 6B
I Rated flow: 8,600 gpm @ 230 ft head (100 psid)
2. Rated capacity: (each)
3. Type: Vertical centrifugal
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Support Systems and Interfaces

Control Signals
| Automang
The NSCW pumps will be started automatically on low pressure in
am’;» d;:}'harp'c" manifold or on a safety injection signal
emote Manual
The NSCWS pumps can be operated from the control room or from the
shutdown panels

Motive Power
lhe motor-driven NSCWS pumps and motor-operated valves are Class 11

loads that can be supplied from the standby diesel generators as described in
,\C‘\““f‘ 1 O

Other
Lubricanon and cooling are assumed to be ;| ~ovided locally for the NSCWS

MImn
[‘.. VS

NSCWS pump room ventilation systems have not been identified
1 9

\ A
L AU &

r | § » n 1\ | Ay ' g » 1 4 2 "
inal datety Analysis Report, Section 9.2
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Table 3.9-1. Vogtie 1 Nuclear Service Cooling Water System Data Summary
for Selected Comgonents

v

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

TYPE LOCATION LOAD GRP.
NSCW 1600 MOV NSCWA £P BS 1ARB 480 AR AC /A
NSCW-1605 MOV NSCWA EP BS-1ABR 480 AR AC/A
NSCW 1606 MOV NSCWA £EP BS 1488 480 AB1 ACA
NSCW 1607 MOV NSCWB £P BS 1888 480 AB1 ACH
NSCW 1612 MOV NSCWE £P BS 1888 480 AB1 ACB
NSCW 1612 MOV NSCWB £P BS 1888 480 AB1 ACH
NSCW-1658A MOV NSCWA EP-BS 1A88 480 A8 AC/A
NSCW 16588 MOV NSCWA £P BS 1ABB 280 AB1 AC/A
NSCW 1669A MOV NSCWB EP BS 1888 480 AB1 ACB
NSCW 16698 MOV NSCWB £P B85 1888 480 AB1 ACB
NSCW 16698 MOV NGCWB £P 8BS 1888 480 AR OB
NSCW-1A MOP NSCWA EP-BS-1AAD2 4160 CBA AL A
NSCW 28 MDP NSCWB £P BS 1BA03 2160 CHA ACH
NSCW 3A MDP NSCWA £EP BS 1AAD2 2160 CHA AC/A
NSCW 4B MDP NSCWB EP BS 18403 4160 CBA AC/B
NSCW 5A MDP NSCWA £P BS 1AAD2 2160 CBA AC/A
NSCW 68 MDP NSCWE EP 35 1BA03 2160 CBA ACHB
NSCW SUMPB 7 SMPE




Vogtle 1 & 2

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Vogtle 1 and 2 site is located in southeast Georgia on the west side of the
Savannah River about 26 miles southeast of Augusta, Georgia, and 15 miles east-northeast
of Waynesboro, Georgia. It is in Burke County, Georgia, just across the river from the
Savannah River Plant. Figure 4-1 (from Ref. 1) shows a general view of the site, while
Figure 4-2 shows a simplified plot plan. ‘

The major structures include the containments, the equipment buildings, the
turbine buildings, the auxiliary building, the control building, the diesel generator
buildings, the auxiliary feedwater pumphouses, the fuel handling buildings, the nuclear
service cooling water towers, and the circulating water cooling towers.

The containment encloses the RCS, the steam generators, some of the
engineered safety features systems, and supporting systems. The containment is a
presiressed, post-tensioned, reinforced concrete, right circular cylinder with a
hemispherical dome. [he auxiliary building, located south of the containments, contains
the major engineered safetv features systems and necessary auxiliary support systems. The
contrel building, located north of the containments, contains many of the control and
electrical systems.

The auxiliary feedwater pumphouse, located northeast of the containments,
contains the train A and B motor-driven pumps as well as the train C turbine-driven pump.
The condensate storage facility consists of two concrete condensate storage tanks.

The dicschenerator building, located east of the containments, contains the two
diesel generators, two fuel oil day tanks, and other auxiliaries. The nuclear service cooling
water towers, located south of the containments, house the equipment required to cool the
heated nuclear service cooling water.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 through 4-6 show various section views of the Vogtle 1 and 2
station. Figures 4-7 through 4-18 show simplified layout drawings for Vogtle 1.
Comparable layout drawings for Vogtle 2 are shown in Figures 4-19 to 4-30. Major
rooms, siairways, eleva.ors, and doorways are shown in the simplified layout drawings,
however, many in:zrior walls have been omitted for clarity. Labels printed in uppercase
correspond to the location codec 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 locauon 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 components and equipment that are located in a particular
room or area of the plant.

4.3 SECTION 4 REFERENCES
l. Heddleson, F.a., "Design Data and Safety Features of Commercial Nuclear

Power Plants.”, ORNL-NSIC-55, Volume 3, Oak Ridge National Laboratory,
Nuclear Safety Information Center, April, 1974,
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Figure 4-2. Vogtle 1 and 2 Simplified Site Plan
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Figure 4-4. Vogm1ad2mw1.ookmm
(Section Through Auxitiary Building)
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Vogtle 1 « ‘xiliary Bullding, Level D (Elevation 119'-3" to 143'-6")
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Figure 4-8. Vogtle 1 Auxiliary Building, Level C (Elevation 143'-6" to 170'-6")
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Figure 4-16. Vogtle 1 Diesel Generator Building (Elevation 255°-07)
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Table 4.1, Defitition of Vogtle 1 liui"/.ng and
Codes

Alhresiation

I.  1ADIBRM

2. |ADIRM

A IBDIBRM

4. 8.

5. 1CDIBRM

6. 1CDIRM

7. 1DDIRM

&  ABA

9. ABB

10, ABC

11. ABD

12. ABI

13. AB2

14, AFM APMRM
15, AFWRPMRM
16. AFWPPCH
17. CABSPRMA
8. CABSPRME

Location

DRescription

Room containing battery 1ADI1B located or level B of the
control building.

Ko ym containing DC switchgear 1AD]1 located on "> ve! B of
the control building.

‘oom containing Lattery 1BD1B located on level B of the
ot~ bullding.

oom containing DC switchgear 1BD 1 located on level B of
Jie control building.

Room containing battery 1CD1B located on level 1t o,
control building.

Room containing DC switchgear 1CD1 located on level B of
"ie control building.

Rov»  containing DC switchgear | 'D1 located on level B i
the \= ol building.

Leve. 1 (elevation 200" of the auxiliary building
Level B (elevation 180 of the auxiliary buidding.
Level C (elevation 160) of the auxiliary building.
wevel D (elevatiots 140') of the auxiliary building.
Leve! 1 (elevation 220; of the auxiliary building.
Le el . (elevation 240") of the auxiliary building.

A" e’ kil feedwater pump room located in the
southwist - mer of the auxiliary feedwater pump house.

“B" train aund feedwater pump room located in the
northwest comer « ¥ the auxiliary feedwater pump house.

Pipe chase betwer the condensate storage tanks and the
euxiliary feedwate. - ump house.

"A’ ttain cable spre ding room located & ‘evel A of the
contra! pui' 1g (CB ).

“B" train cable spreading room located 2 1. *1 2 of the
control building (CB2).
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Table 4-1. Definition of Vogtie 1 Building and

Abbreviation
19. CRA

20. CBB

21. CBI

22. CB2

23. CB3

24, CR

25. CSTI

26. CST2

27. CVCS-UNK
28. DGIARM
29, DGIBRM
30. FBA

31. FBB

32. FBC

33, FB3

34, NMSTMVRM
35. NSCWA
36, NSCWB

Location Codes (Continued)

Rescription

Level A (elevation 200') of the control building.
Level B (elevation 180) of the control building.
Level 1 (elevation 220') of the control building.
Level 2 (elevation 240) of the control building.
Leve: 3 (elevation 260') of the control building.
Control room located at level 1 of th~ control building.

Condensate storage tank No. | located outdoors east of the
auxiliary feedwater pump house.

Condensate storage tank No. 2 located outdoors east of the
auxiliary feedwater pump house.

Room(s) containing CVCS piping downstream of the
discharge of the positive displacement charging pump
(specific plant location(s) not determined).

Room containing emergency diesel generator 1A located in
the die<el generator building.

Room containing emergency diese! generator 1B located in
the diesel generator building,

Level A (elevation 200') of the fuel building.
Level B (elevation 180') of the fuel building.
Level C (elevation 160') of the fuel building.
Level 3 (elevation 260') of the fuel building.

th main steam valve room located at levei | of the control
building, north of the reactor containment.

"A" train nuclear service cooling water pump house attacnhed
to the cooling tower/basin.

“B" train nuclear service cooling water pump house attached
to the cooling tower/basin.
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Table 4-1. Definition of Vogtle 1 Building and

Anbreviation

37. PPTNL

38. RC

39. RWST

40. SMPA

41. SMPB

42. SMSTMVRM
43. TDAFWPMRM
44. TLSFP

Location Codes (Continued)

Rescription

The underground concrete pipe chase between the auxiliary
feedwater pump house and the auxiliary builaing and the
control building.

Reactor containment.

Refueling water storage tank located outdoors at ground
leve! south of the auxiliary building.

"A" train nuclear service cooling water tower basin located
south of the auxiliary building.

"B" wrain nuclear service cooling water tower basin located
south of the auxiliary building.

South main steam valve room located at level 1 of the
auxiliary building, south of the reactor containment.

Room containing the turbine-driven auxiliary feedwater
rump located on the east side of the auxiliary feedwater
pump house.

Spent fuel operating floor located at level 1 of the fuel
building.
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Table 4-2. Partial Listing of Components by Location

at Vogtle 1

[ COCATION | SYGTEM | COMPONENTID | COME |
| Tvee

TADTBAM B EF BT AL
TR TEF—— EFBCTAD o T¥e
TRDTRW 14 AT T80
TADTRAM 42 EPBS TAD! BUS
(TAD AN EFBCADICA | BC |
e T e e
BLSILLY 142 EFBCTB0CE B |
SLALL 11 TPES. 18D
LD 42 EFBS B0 BUS
TBD AN 42 EFBC 1BD1CA
TCD1BAM 4 EF BT IC01B  |BATT |
S EETEN ([o]s}] BUS
T FETTTTTE
LT'EFHU (43 EPBC.1CDICA B |
B CCWE | COW-HRA iy
AB 1 33 EEINV-TADTTIT [NV
L 12 EPINV-1BD1T12 | NV
LR 143 BS W
RBT 4 EF BS 1BBE [
"RE (43 EF TR IBRBAOX | TH
AR 113 EPB5 1688 W
(RBZ  |CCWS | SCWHXE X
(RBL 143 EPBS BEIE BUS
LTE? 1BBIEX | TR
(ABA TA Visl3
"ABA CCWS  |CCWFIA. MoF
L'REA CCWS | CCW-PBA WOF
"RBA CCWS | CCW-PaB
"RBA %7 viel
(RBA CCWS | CCW-PeE

110 12/89



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

LOCATION SYSTEM m-sgvr
PE
THRS  |COABOOTA ""W_J

"XEX
KA |CVCS  |CHGaBoTA oV
RER : 680 (Vs
LT R T =)
ECes S BB02A oV
TCWS HA &3
RHRHAE WX
TBOE
THAS 1808 Vo)
CHRS | 1822 oV
CHRS [ 1830 o]
TVCS | CHG-B8ATA |

[ECTS | 5-80238

TCWS | RHRHXB

T
{REREEEAREANEEEEREE

CHAS ’
CVLS | CRGO112D Vel

’éaéé1a1aaaaajaaaaggaadaaaaaq
% |
:
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Table 4-2. Partial Listing of Components by Location
at Vogtle 1 (Continued)

SYSTEM WWW
PE
CVeS WW‘J

EVES | CHGPMIA WO
CVCE  |CHGBATA WV ]
v CHGBABEA MOV |
TVes HG M WoF
TVCS  |CHGB4TTE oV
CVES | CHG-B4B5E MoV

{ofel oV |
FCCS | AR HRA X
ECCS | AHA-BB04D WMoV
ECCE | AHAHXE WX

TP B5 (ABD e
THRS | CSAPIA WOP
CHRS  |CSB.PIB il
ECCS | RHABTI6A Vel
MoV

ECCS | AHAPIA

E‘E{éagg%gaééééﬁééiéﬁéﬁér?é?éééé,§

AFW-PIA
AFWS | AFW-8110 MoV
AFWS | AFW-PIB MOF
AFWS  |AFW-BIIE MOV |
BS " ol
113 TP-BS. 1BBA (¥
TP EPCB-1AAOZ  |CB |
P B cB |
CBA 42 TFBS 1AAGZ  [BUS |
[CBA EP EP.BS.1BA0S | BUS
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Table 4-2. Partial Listing of Components by Location
at Vogtie 1 (Continued)

EF  |EPYRBBOEX | TR |
tF EFBS BBE | MCe
33 EFES 1ABO4 BUS

143 BS L
. EP TR ABOAX

43 "BS TABUE BUs
tF o S -
1 EF.BS. 1BBCT | BUS |
43 TP TR BBOTX TR
e |
™
-
R

aaaaaaagggaag%

EPBS TABE

AFWS  [AFW-CET

AFWS | AFW.CSTI

AFWS | AFW.CSTI
TeYe RFWE — [AFW.CBTZ %
LRt AFWS | AFW.CSTZ AL
[TeTe AFWS | AFW.LSTZ ™
(DGIARM - EF DG A g
DG IARM EF T e
DG BAM. 3 9
DG 1BAM 43 EF 65 1BBF T
FEA THRS | CSB90018 WOV
FBA . |ECCS | Sl88ozp MoV
FB6 _ |CHRS | 1807 [V}
FBE s 1809 WMoV
BB CHAS | 1829 v
FBE CER v
FBC THRS MoV
[FBC THRS | C5B-90038 MoV
TBC ECCS 8811 MOV
VS TMVRM AFWS  |AFW-B128 . |WMOV |

|
|
|
|

M
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Table 4-2. Partial Listing of Components by Location

at Vogtle 1 (Continued)

vE
NS TRVEM AFWS  |AFW- 5134 oV
NETMVEM | AFWS | AFW-016A WOV
NEEWA | NSCWS |NSCW. 1800 | MOV
NSCWA N NGCW. 1608 | MOV |
NGCWA NSCWS | NSCW. 1608 | MOV |
NSCWA WETWS | NGCW 1656A [ MOV |
REEWE | N&eWs ~ TNSCW. 16565 v
NEEWA [ NSCWS | NSCW-1A
"NSCWA NECWS | NSCW-3A
NS EWA NSCWS | NSCW-BA "L
NECWE | NSCWS | NSCW. 16608 oV
(NGCWE | NSCWS | NSCW-1607 "o}y
NSCWE NSCWS | NSCW-1612 MOV |
NSCWE NSCWS | N e oV
NSCWE NETWS | NSCW.1666A | MOV |
NSCWE | NSCWS | NSCW.Z8 [
NSCWE NSCWS | NSCW4B VOF
NSCWE | NSCWS | NSCWEE WoP
NSCWE NSCWS | NGCW. 16668 | MOV |
e THRS | SI-SUMPS i
L ECCS | S.SUMPS TR
L TCCS | SI-SUMPS R
LS RCS HCE-45EA 1Y
AT o83 HCS-a56A NV
LS v
LS ACS. HCS 80008 oV
T 1o HES RV
L ReS HHRB70 1A oy
L T (AR W
LS FCS | ARR-B702A oV
LS RCS RHR-67028 oV
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Table 4-2. Partial Listing cf Components by Location

atVogtie 1 (Continued)
(AWST Y A3
AW |CVCE | SRWSY TR
LLE ECCS : ™
AwWeT . |ECCS | SIAWST 3
"EWFA NSCSW | NSCWSUMPA 7K
SWPE NSCWS | NSCWSUMPE T TR
TSNS TV AFWS  |AFW-E137 oV
"EMSTMVEM | AFWS  TAFWB138  |MOV |
STV WS | APW osees MOV |
SVETRVEN | AFWS — [AFV 3122 e
TOREWPMAM | AFWS | AFW.E106 — [NMOV |
YOAFWEMRM AFWET13 MoV
(YOAFWENMAM — |AEWS | AFWPIC. ToF
(TOAFWPMRM | AFWS | AFW 5128 MOV
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DPAWINGS

Al SYSTEM DRAWINGS
Al.l Fluid System Drawings

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

Flow generally is left to right.

- Water sources are located on *“e left and water "users" (i.c., heat load:) or
discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right
to left.
Another exception is the Reactor Coolant System (RCS) drawing which 1s
"vessel-centered”, with the primary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

Component symbols used in the fluid system drawings are defined in Figure
A-l.

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
requirements (1.¢., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)

Valve symbols allow *“~ reader to distinguish among valves that allow flow
in either direction, . (non-return) valves, and valves that perform an
overpressure protec unction. No attempt has been made to define the
s;;ec:ﬁc type of val. ., s a globe, gate, butterfly, or other specific type
of valve).

Pump symbols disting....n between centrifugal and positive displacer-ent
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
thiz. Sourcebook.
- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component 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 (i.e., bold white line) in
the location version of the fluid system drawings.
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Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each electrical system drawing; «
simplified systems drawing, and a comparable drawing showing comﬁonc'nt locations. The
drawing conventions used in the electrical systemn drawings are the following:

Flow generally is top to bottom

- Inthe AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing.

fr?the DC power drawings, the batteries and the interface with the AC

power system are shown at the top of the drawing.

Verucal 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 ars 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 represent the actual
cable routing in the plant.
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

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
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 ¢ e
distances on the site. As-built scale drawings should be consulted for this purpose.

Labels pnated in bold uppercase correspond to the location codes define. 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, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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Key To Symbols In Fluid System Drawings
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Figure A-1. Key Te Symbols In Fluid System Drawings
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Figure A-2. Key To Symbols In Electrical System Drawings
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TABLE B-1. COMPONENT TYPE CODES

COMPONENT COMP TYPE
VALVES:
Motor-operated valve MOV
Pneumatic (air-operated) valve NV or AOV
Hydraulic valve HV
Solenoid-operated valve SOV
Manual valve XV
Check valve Cv
Pneumatic non-return valve NCV
Hydraulic non-return vaive HCV
Safety valve Sv
Dual functon safety/relief valve SRV
Power-operated relief valve PORYV
(pneumatic or solenoid-operated)
PUMPS:
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (centrifugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U-tube or once-through) SG
Heat exchanger (water-to-water HX, HX
or water-to-air HX)
Cooling tower CT
Tank TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.¢. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Alr cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT
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TABLE B-1., COMPONENT TYPE CODES (Continued)

COMPONENT 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 (& unit that may UPS
include battery, battery charger, and inverter)
Mator generator MG
Circuit breaker CB
Switch SW
Automanc transfer swiich ATS
Manual transfer switch MTS
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