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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 drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this doeurnent 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:

hir. h1 ark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering and Systems Technology
( hiail stop 7E4

Washington, D.C. 20555

With copy to:

hir. Peter Lobner
hianager, Systems Engineering Division

Science ApplicationsIntemationalCorporation
10210 Campus Point Drive

San Diego, CA 92131
(619)458 2673

Correction and other recommended changes should be submitted in the fomt
of marked up copies of the affected text, tables or figures. Supportingj documentation should be included if possible.
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. * McGuire 1 & 2 !

McGUIRE 1 & 2 SYSTEM SOURCEBOOK

, This sourcebook contains summary information on the MeOutre 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 presented in Section 3, and
the site and building layout is illustrated in Section 4. A bibliography of reports that describe
features of this plant or site is presented in Section 5. .

I, SUMMARY DATA ON PLANT-
Basic information on the McGuire 1 & 2 nuclear power plant is listed below:

Docket number 50 369,50-370-

Operator - Duke Power Company-

Location
Mecklenburg County, Unit 2)

North Carolina-

- . Commercial operation date 12/81 (Unit 1),3/84 (
Reactor type PWR-

NSSS vendor Westinghouse-

Number ofloops 4-

Power (MWt/MWe) 3411/1180-

- - Architect engineer Duke Power Company
Containment type Freestanding cylindrical steel enclosed by ,-

separate reinforced concrete reactor building

2. IDENTIFICATION OF SIMILAR-NUCLEAR POWER PLANTS
The McGuire 1 and 2 plants have a Westinghouse PWR four loop nuclear steam supply

system (NSSS) and an ice condenser containment. . Other operating four loop Westinghouse
plants in the United States include:

Braidwood I and 2-

Byron 1 and 2-

-. Callaway --
C'atawba 1 and 2 -

,-

Donald C. Cook 1 and 2 (ice condenser containment) .-

Diablo Canyon 1 and 2-

Haddam Neck-

Indian Point 2 and 3-

Millstone 3-

Salem 1 and 2-

Seabrook1-

Sequoyah 1 and 2 (ice condenser containment)-

Shearon Harris 1 and 2< -

South Texas l'and 2- >

'

Tmjm; -

Vogtle 1 and 2-

! Watts Bar 1 and 2-

- - Wolf Creek '

> - = Yankee Rowe-

_ Zion 1 and 2-

McGuire is similar to the majority of Westinghouse plants in the number and type of auxiliary --
'

'

feedwater, charging, and high pressure injection pumps. However, McGuire is one of the few ; |
Westinghouse p . ants with an ice condenser containment. '

'

,

n
!

q

l
L j,
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. McGuire 1 & 2
.

3. SYSTEM INFORMATION

This section contains descriptions of selected systems at McGuire in terms of general
function, operation, system success criteria, major components, and support system requirements.
A summary of major systems at the McGuire is presented in Table 31. 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 infonnation on each system can be found.
Other sources of information on this plant are id,r.:ifM in the bibliograpy in Section 5.

Several cooling water systems are identified u Tahk,3 .. ... A:r.cdonal relationships [
that exist among cooling water systems required for safe shutdown are shown in Figure 31.
Details on the individual cooling water systems are provided in the repon sections identified in
Table 3 1.

|

.

2
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Table 3-1 Summary of McGuire I & 2 Systems Covered in this Report [

.

I
Generic Plant-Specific Report FSAR Section i

Systenn Name System Name Section Reference

Reactor 'lleat . Removal Systems
- Reactor Coolant System (RCS) Same 3.1 5

- Auxiliary Feedwater(AFW) and Same 3.2 7.4.1.1 I
Secondary Steam Relief (SSR) 10.4.7.2.2 i
Systems ;

;

- Emergency Core Cooling Systems |
(ECCS) . !
- Iligh-Pressure Injection Safety Injection System. 3.3 6.1.2. 6.3. ;

'& Recirculation . Cold Irg and UpperIIcad 7.4.1.6 '

Injection Accumulators
- Im-pressure Injection Residual 11 eat Removal 3.3 6.1.2.- 6.3 !,

& Recirculation System 7.4.1.6 !

!

- Decay IIcat Removal (DI1R)
. ResidualIIcat Removal (RIIR) 3.3 5.5.7. 6.3. i

System (Residual licat Removal System 7.4.1.5 !
(RIIR) System)

i
: Main Steam and Power Conversion . Main Steam Supply System. X 10.3. 10.4.4 t

? Systems ' Condenser Circulating Water X 10.4.5 !

System.
Condensate and Feedwater X 10.4.6. 10.4.7
System 10.4.9 :

!

Other11 cat Removal Systems None identified - - !--

!

Reactor Coolant Inventory Control Systems
_ !

Chemical and Volume Control System Same 3.9 7.4.1.4. 9.3.4 :--

_

.g (CVCS)(Charging System)
'

9.3.5. 9.3.6 {
# !- ECCS .. Sec ECCS, above -- -

,

s

!

!

-

% _.. _, , .
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Table 3-1. Summary of McGuire 1 & 2 Systems Covered in this Report (Continued)

Generic - Plant-Spccific Report FSAR Section
System Name System Name Srction Reference

Containment Systems-
- Containment Same X 6. I .1, 6.2.1

- Containment IIeat Removal Systems
- Containment Spray System Same 3.4 6 l.3, 6.5

- Ice Condenser System Same X ,6.1.5, 6.2.2. 6.2.4

- Containment Fan Cooler System Containment Air Rerum and 3.4 6.1.4
IIydrogen Skimmer System

. Containment Normal Ventilation Systems Containment Purge and X 9.4.5
Ventilation System,

* Annulus Ventilation System X 6.5.P

- Combustible Gas Control Systems flydrogen Control System, X 6.1.7. 6.2.5 -
SupplementalIlydrogen Control X 6.2.7
System /Ilydrogen Mitigation
System

- OtherContainmentSystems Containment Isolation System, X 6.1.6. 6.2.4,
Containment Air Release a xi X 9.5.12
Addition System

Reactor and Reactivity Control Systems
- Reactor Core Same X 4

- Control Rod System Reactivity Control System X 4.2.3

.

- Boration Systems See CVCS,abose -. -

-- - - - - - -

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

i
?

Generic Plant-Specific Repr,rt FSAR Sectism l
System Nam _c System Name Section Reference !

i

instrumentation & Control (i&C) Systems ;
- ' Reactor Protection System (RPS) Same 3.5 7.2 ;

- Engineered Safety Itature Actuation Same 3.5 73
System (ESFAS)

i

. Remote Shutdown System . Auxiliary Shutdown Control 3.5 -7.4.1.7 !
t

- OtherI&C Systems Various systems X 7.4 to 7.7

Support Systems ;
- Class 1E Electric PowerSystem Same 3.6 83 ;

"
- Non-Class IE Electric PowerSystem Same 3.6 8.2.83

- Diesel Generator Auxiliary Systems . Same 3.6 7.6.12 to 7.6.15.
9 4.6. 9.5.4 to i

9.5.7. 9.5.9 to
9.5. I I |

l

- Co. ipv.-(.et Cooling Water (CCW) Component Cooling System 3.7 9.2.4 i

System .

- Service Water System (SWS) Nuclear Serdce WaterSystem 34 9.2.2 !
!

- Other Cooling Water Systems Spent Fuel Cooling and X '9.13 :
Purification System, i

Recirculated Cooling Water X 9.2.1 !

System, - |
E> ConventionalImw Pressure _ X 9.23 ;

4 Service WaterSystem.
Refueling Water System X 9.2.5

!
.

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

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

Support- Systems (continued)
- Fire Protection Systems Same X 9.5.1

- Other WaterSystems' Treated Water Syst m, X 9.2.6 -
Condensate Storage Facilities, X 9.2.7

- Conventional Waste Water X 9.2.8
Trertment System.
Equipment and Roor Drairage X 9.3.3
System

- Room Ileating, Ventilating,and Air- :Same X ' 9.4
Conditioning (IIVAC) Systems ' ,

*
Instrument and Service AirSystems Coned AirSystems X 9.3.1

, Refueling and Spent Fuel Systems Fuel IIandling and Storage X 9.1

Radioactive Waste Systems Radmactive Waste Management X II

- Radiation Pmtection Systems Same X 12

, ._

M

e

i
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McGuire 1 & 2
i

j 3.1 RCACTOR COOLANT SYSTEM (RCS)

3,1,1 System Function<

'

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

2.1.2 System Definition
'

The RCS includes: (a) the reactor vessel, (b) main coolant loops, (c) main coolant
pumps, (d) the pnmary side of the steam generatcrs,(c) pressurizer, and (f) connected piping out'

to a suitable isolation valve boundary. An isometric drawing of a 4 loop V atinghouse RCS is
shown in Figure 3.1 1. A simpliced diagram of the RCS and importam system interfaces is

'

shown in Figure 3.12. A summary of data on selected RCS components is presented in Table
3.1 1.

J

3,1,3 System Oneration
!

Durin; power operation, circulation in the RCS is maintained by one main coolant
aump in each of tie four main coolant loops. RCS 3ressure is maintained withm a prescribed band
ay the combined action of pressurizer heaters anc pressurizer spray, RCS coolant inventory is
measured by pressurizer water level which is maintamed within a prescribed band by the chemical
and volume control system (charging system).

At power, core heat is transferred to secondary coolant (feedwater) in the steam
generators. The heat transfer sath to the ultimate heat sink is completed by the main steam and
power conversion syst.n and tie circulatin ; water system.

Following a transient or small OCA (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 main coolant pumps or ti natural circulation. The heat transfer path to the
ultimate heat sink can be established by usii the secondary steam relief system (see Section 3.2)
to vent main steam to atmosphere when the power conv:rsion and circulating water systems are not
available, if reactor core heat removal by this alternate path is not adequate, the RCS pressure will
increase and a heat balance will be established in the RCS
by venting steam or reactor coolant to the containment througn the pressurizer relief valves. There
are three power operated relief valves and three safety valves on the pressurizer. A continued
inability to establish adequate heat transfer to the steam generators will result in a LOCA-like
condition (i.e., continuing loss of reactor coolant through the pressurizer relief valves), Repeated
cycling of these relief valves has resulted in valve failure (i.e., relief valve stuck open).;

Following a large LOCA, reactor core heat is dumped to the containment as reactor
coolant and ECCS makeup water spills from the break. For a short term period, the containment
can act as a heat sinkt however, the containment spray systems operate in order to complete a heat
tnmsfer path to the ultimate heat sink (see Section 3.4).

3,1,4 System Success Criterla
The RCS success criteria can be described in terms of LOCA and transient mitigation,

as follows:

An unmitigatible LOCA is not initiated.-

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

If a transient is inititated, then either:-

RCS integrity is maintained and transient mitigating systems are successful, or-

RCS integrity is not maintained, leading to a LOCA like condition (i.e. stuck open
-

safety or tellef valve, reactor coolant pump seal failure), and LOCA mitigating -,

systems are successful.
i

|
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j 3.1.5 Comnonent information

| A. RCS
l. Volume: 12N0 ft3,includin1 (
2. Normal operating pressure: g pressurizer2235 psig;

! B. Pressurizer
i 1. Volume:1800ft3
4

i C. Sarety Valves (3)
; 1. Set pressure: 2485 asig
] 2. Reliefcapacity: 42(,000lb/hreach
}
i D. Power Operated Relief Valves (3)
j 1. Set pressure: 2335 psig
; 2. Reliefcapacity: 210,000 lb/hr each
4

i E. Steam Generators
i 1. Type: Vertical shell and U Tube
i 2. hiodel: Westinghouse 51 Series
; 3. Primary side volume: 1080 ft3

! F. Pressurizer Heaters . '
'

l. Capacity: 1800 kW

('; 3.1.6 Sunnort Systems and Interfaces

! A. hiotive Power
)_ 1. The pressurizer heaters are Class lE AC loads that can be supplied from the

standby diesel generators as described in Section 3.6.
2. The main coolant pumps are supplied from Non-Class lE switchgear.

!
B. hiain Coolant Pump Seallnjection Watct System

i The chemical and volume control syr..:m supplies seal water to cool the main coolant
lump shaft seals and to maintain a controlled inleakage of seal water into the RCS,~

ass of seal water flow may result in RCS leakage through the pump shaft seals which -,

will resemble a small LOCA..

|.

!

:

4

.

.r

i
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Figure 3.1 1, Isometric View-of a 4 Loop Westinghouse RCS.
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Table 3.1-1. McGuire 1 Reactor Coolant System Data Summary
.

for Selected Components
;

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWE2 SOURCE EMERG. ;TYPE LOCATION LOAO GRP.H TR-PNL-1 A PNL 750EPENRM BUS-1ELXA 600 ASWGRM AC/A
HTR-PNL-1B PNL 733EPENRM BUS-1ELXB 600 BSWGHM AC/B
RCS-1B MOV RC MCC-1EMXD 600 BSWGRM AQB
RCS-2AC MOV RC MCC-1EMXA4 600 ASWGRM AC/A
RCS-31B MOV RC MCC-1EMXD 600 BSWGRM AOB

,

RCS-32B NV RC BUS-EVDD 125 BATDISAREA DCD
RCS-33A MOV RC MCC-1EMXC 600 ASWBRM AC/A
RCS-34A NV RC- BUS-EVDA 125 BA TDISAREA DC/A
HCS-358 MOV RC MCC-1EMXD 600 BSWGRM AC/B
RCS-368 NV RC BUS-EVDD 125 BAIDISAREA DOD

C RCS-VESSEL RV RCp
|

.

I

m
o

l



_ . _ _ _ . _ _ . _ . _ _ _ .. _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _

i

hicGuire ! & 2, , ,

1

3.2 AUTILIARY FEEDWATER (AFW) SYSTEh! AND SECONDARY
STEAh! HELIEF (SSR) SYSTEh!

3.2,1 Smem Function
i The ARV system provides a source of feedwater to the steam generators to remove heat

from the reactor coohmt system (RCS) when: (a) the main feedwater system is not available, and
(b) RCS pressure is too high to permit heat renoval by the residual heat removel (RHR) system. *

The SRR system provides a steam vent path from the steam generators to the atmosphere, thereby
completing the heat transfer path to an ultimate heat sink when the main steam and power
conversion systems are not available. Together, the ARY and SSR systems constitute an open-
loop nuid system that provides for heat transfer from the RCS following transients and small break

3LOCAs.

3,2,2 System Definition
. The ARY system consists of two motor driven pumps and one steam turbine-driven
! pum p. The normal water scurces for the pumps are the upper surge tank, the auxillary feedwater

condensate storaje tank, and the condenser hotwell. Water will be drawn from the source
producing the higiest pump suction pressure. An alternate source of water is the Nuclear Service
Water system. Each motor driven pump is normally aligned to supply two of four steam
generators, but can be aligned to supply the other two steam generators through a crosstie,

containing two locked closed manual valves. The turbine driven pump supplies all four steam
generators. The turbine driven pump receives its steam supply from 'wo steam generators and
exhausts to the atmosphere.!

'

The SSR system includes Sve safety valves and one power operated piessure control
yalve on each of the four main steam lines.

Simplified drawings of the ARV and SSR systems are shown in Figres 3.21 and
3.2 2. A summary of data on selected ARV system components is presented in Table 3.21,

i 3.2.3 System Goeration' ~

During normal operation the ARV system is in standby, and is automatically actuated
when needed to maintain the secondary coolant inventory in tb steam generators. The system can
also be manually started from the control room, and the turbine driven pump can be Itarted and,

controlled locally,;

hiotor-driven pump 1 A has discharge flow paths to steam geaccators SG 1 A and SG,

ID. hiotor driven pump 1B has discharge Dow paths to steam generators SG 18 and SG IC.
'

Turbine-driven pump I has discharge flow paths to all four SGs. After actuation of the AFW
pumps, level in the SGs is maintained manually from the control room by positioning eight flow
control valves, one on each of the pump discharge flow paths, Water must be supplied to a
m!nimum of two steam generators to maintain safe shutdown conditions. Steam is supplied to the
turbine driven driven pump from either SG ID or SG 1C.

All three AFW pumps are normally supplied from a common header which can be
aligned to the 85,000 gallon upper surge tank, the 42,500 gallon auxiliary feedwater condensate
storage tank, or the 170,000 condenser hotwell Water will be drawn from the source producing
the highest pump pressure. The assated source of water is from the Nuclear Semce Water
system. Use of this backup source is not preferred since this increases the probability that poor -
quality water could be inadvertently introduced into the steam generators.

When the main condenser is not available as a heat sink, reactor core decay heat is
rej cted to an ultimate heat sink by venting to atmosphere via Svc safety va'ves or a power-
o% rated pressure control valve on each main steam line.

.

3. 2. 4_ System Success Crlierin
For the decay heat removal function to be successful, both the AFW system and the

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

14 10/89
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Any one AFW pump can provide adequate flow,-

Water must be provided from at least one of the available water sources (i.e. upperf -

( surge tank, AFW condensate storage tank, condenser hotwell, or the NSW system) to
the AFW pump suctions
Makeup to any cuo steam generator provides adequate decay heat removal from the

-

reactor coolant system.

The SSR system must operate to complete the heat transfer path to the environment.

3.2.5 Comnonent Informntion

A. Steam turbine driven AFW pump 1
1. Rated flow: 900 gpm @ 3200 ft. head (1387 psid)
2. Rated capacity: 2(X)% (Ref,1)
3. Type: Horizontalcentrifugal

B. Motor driven AFW pumps l A and IB
1. Rated flow: 450 gpm @ 3200 ft, head (1337 psid)
2. Rated capacity: 100% (Ref.1)
3. Type: Horizontal centrifugal

C. Auxiliary feedwatercondensate storage tank
1. Capacity: 42,500 gallons

D. Secondary steam relief valves
1. Five safety valves per main steam N
2. One power-operated pressun. control valve per main steam line

3.2.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The AFW pumps are automatically actuated based on the following signals:
a) Turbine dnven pump 1

2/4 low low water level in any 2 of 4 steam generators -
-

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

b) Motor-driven pumps l A and IB
2/4 low low water level in any one steam generator-

loss of all main feedwater pumps-

safaty injection signal-

9
loss of offsite pc "er and station normal auxiliary power (blackout).

-

The water scara for t.ie AFW pumps is automatically switched to the Nuclear
Semce Water system on low pump suction pressure,

2. Remote manual f
The AFW system can be actuated by remote manual means from the main control '
room.

3. Altemate remote manual
AFW pumps and valves can be actuated and controlled locally.

,

15
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B. Motive power
l. The AFW motor driven pumps and motor operat d valves are Class IE AC(' loads that can be supplied f;vm the standby diesel generators as described in--

Section 3.6 Redundant loads are supplied from separate load groups.
2. Steam supply valves AFW 48ABC and AFW 49AB for the turbine-driven pump

are Class lE DC loads that ca i be supplied from the station batteries as described in
Sectio.13.6.

3. The AFW tudnne-driven pump is supplied with steam from two main steam lines
i.e su; ;.d> headers upstream of the main steam ist :ation valves. ;

!

C. Other .
Ib mo'ut-driven AFW1.
system (see Section 3.8), pumps are cooled by the Nuclear. Service Water (NSW)

2. The NSW system provides a backup source of water for the AFW pumps (see
Section 3.8).

3. Lubrication is assumed to be provided locally for pumps, pump motors, and the
turbine drive.

4. Source of AFW pump room cooling has not been determinedc

3.2,7 Section 3.2 References

1. McGuire Final Safety Analysis Report, Section 10.4.7.2.2.

\
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Table 3.2-1. McGuire 1 Auxiliary Feedwater System Data Summary

.

for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.TYPE LOCATION LOAD GHP.AFW-1168 MOV AFWMDRM MCC-1EMXB 600 ELEORM722 AC/B
AFW-11 A MOV AFWMORM MCC-1EMXA 600 MCCRM AC/A
AFW-15A MOV AFWMDRM MCC-1EMXA 600 MCCRM AC/A
AFW-161C MOV IPPCHASE
AFW-162C MOV IPPCHASE
AFW-188 MOV AFWMDRM MCC-1EMXB 600 ELEORM722 AC/B '
AFW-2 MOV TB
AFW-38B MOV ODH MCC-1EMXB 600 ELEORM722 AC/B'

AFW-428 MOV ODH MCC-1EMXB 600 ELEORM722 AC/B
AFW-468 MOV IDH MCC-1EMXB-2 600 ELEORM722 AC/BG AFW-48ABC NV IDH

AFW-49AB NV IDH

AFW-50B MOV IDH MCC-1EMXB-2 600 ELEORM722 AC/B
AFW-54A MOV IDH MCC-1EMXA 600 MCCRM AC/A
AFW-58A MOV IDH MCC-1EMXA 600 MCCRM AC/A
AFW-6 MOV ROOF MCC-1MXC 600 MCC1MXC
AFW-62A MOV ODH MCC-1EMXA 600 MCCRM AC/A
AFW-66A MOV ODH MCC-1EMXA 600 MCCRM AC/A
AFW-7A MOV AFWTDRM MCC-1EMXA 600 MCCRM AC/A
AFW-86A MOV AFWIDRM MCC-1EMXA 600 MCCRM AC/A
AFW-98 MOV AFWMDRM MCC-1EMXB 600 ELEORM722 AC/B
AFW-CST TANK CST

AFW-P1 TDP AFWIDRM
AFW-P1 A MDP AFWMDRM BUS-1 ETA 4160 ASWGRM AC/A
AFW-P1B MDP AFWMDRM BUS-1ETB 4160 BSWGRM AC/B
NSW-147AC MOV AFWMDRM MCC-1EMXH-1 600 750EPENRM AC/A
NSW-148A MOV AFWMDRM MCC-1EMXH 600 MCC1EMXH AC/Ai'

- _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 3.2-1. McGuire 1 Auxiliary Feedwater System Data Summary
for Selected Components (continued)

LOhePONENT ID con 6 P. LOCATION POWER SOURCE , "/OLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

NSW-69A MOV AFV6DRM MCC-1EMXA 600 MCCRM AC/A

SG-1A SG RC

SG-1 B SG RC

SG-1C SG RC

SG-1 D SG RC ,

I$

-
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 System Function

The ECCS 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 perfomied during a relatively short-
term period after LOCA initiation, followed by reabgnment to a recirculation mode of operation to
maintain long tenn, post LOCA core cooling. Heat from the reactor core is transferred to the
co,tainment. The heat transfer path to the ultimate heat sink is completed by the containment spray
systems (see Section 3.4).

| 3.3.2 System Definition

The emergency coolant injection (ECI) function is performed by the following three
.

ECCS subsystems:

- Passive cold leg and upper head injection accumulators
- Charging system (CVCS)
- Safety injection (SI) system
- Residual heat removal (RHR) system

The charging function of the CVCS is described in Section 3.9.
The SI system provides high pressure coolant injection capability. The RHR pumps

perform the low pressure injection function. The Refueling Water Storage Tank (RWST) is the
water source for both the high and low pressure injection systems. Both systems inject coolant
into all four RCS cold legs. The Si system can also inject mto all four hot legs, while the RHR
system can inject into two hot legs

After the injection phs is completed, recirculation (ECR) is performed by the RHR
pumps drawing suction from th( .untainment sump and discharging into the RCS cold legs, Heat

5 j is transferred to the component cooling water system by the RHR heat exchangerr.U Simplified drawings of the high pressure injection system are shown in Figures 3.31
and 3.3-2. The low pressure injection / recirculation system is shown in Figures 3.3-3 and
3.3 4. Interfaces between the accumulators, the ECCS injection and recirculation subsystems, and
the RCS are shown in Section 3.1. A summary of data on selected ECCS components is
presented in Table 3.3-1.

3.3.3 System Ooeration

During normal operath, the ECCS is in standby. Following a LOCA, the four cold
leg injection accumulators (one for each loop) and the upper head injection accumulator will supply
borated water to the RCS as soon as RCS pressure drops below accumulator pressure (about 427
psig and 1220 psig, respectively). A safety in
charging pumps, the two safety injection pumps,jection signal (SIS) automatically starts the twoand the two RHR pumps, and aligns the charging
pumps for injection. The charging pumps inject through the boron injection tank (BIT)into four
RCS cold legs. (In Unit 2 the BIT has been eliminated, so charging flow goes directly into the
cold legs.) The SI and RHR pumps can inject into either the cold legs or the hot legs. All pumps
are aligned to take suction on the RWST.

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

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

O\
charging and SI pumps. In accordance with emergency operating procedures, approximately 15

.

'
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hours after the switchover to recirculation, hot leg recirculation is initiated to ensure termination of
boiling and preclude excessive boron concentration in the reactor vessel.p) During recirculation a portion of the RHR flow can be directed to auxiliary containment(V spray needers to supplement the Containment Spray system.

3.3.4 System Success Criteria

LOCA mitigation both the emergency coolant injection and emergency coolant
recirculation functions to be accomplished. ECl and ECR system success criteria are not clearly
stated in the McGuire FSAR, however, the following is noted:

Only the centrifugal charging pumps are capable of providing ECCS makeup at normal-

RCS pressure (2235 psig). Shutoff head for the SI pumps is 1520 psig.
A 0.375 inch diameter break is the maximum break size for which the normal makeup-

system can maintain the pressurizer level and the normal RCS pressure of 2235 psig.
For a break of this size, one centrifugal charging pump is adequate to sustain an RCS
pressure of 2235 psig.
Small LOCAs include bre::s with equivalent diameters less than or equal to 6 inches.-

This break size will not depressurize the RCS to below the cold leg accumulator
pressure.

For a small break LOCA one train of the ECCS high head pumps (centrifugal charging-

and SI pumps) and the UHI accumulators provide sufficient core flooding.
For a large break LOCA in which the break is in one injection path, adequate core-

flooding is provided b
train of ECCS pumps (y 3 of 4 cold leg accumulators, the UHI accumulators, and oneSI, RHR, and centrifugal charging pumps).
Emergency coolant recirculation can only be established by the RHR pumps which can-

be aligned to the containment sump. Low pressure recirculation (i.e. follow...g a large
LOCA) can be accomplished by one RHR pump. High pressure recirculation (i.e.f) following a small LOCA) requires that an RHR pump be abgned to deliver water from

V the sump to a high-nead pump suction (i.e. a centrifugal charging pump and/or the SI
pump, as appropriate based on leak size).

3.3.5 Comnonent Information

A. Safety injection (high pressure) pumps l A and IB
1. Rated flow: 400 gpm @ 2600 ft head (1127 psid)
2. Rated capacity: 100 %
3. Discharge pressure e: shutoff head: 1520 psig
4. Type: horizontalcentrifugal

B. Centrifugal charging pumps (see Section 3.9)

C. Residual heat removal (low pressure) pumps l A and 1B
1. Rated flow: 3000 gpm @ 375 ft. head (162 psid)
2. Rated capacity: 100 %
3. Type: verticalcentrifugal

D. Cold leg injection accumulators (4)
1. Accumulator volume: 1350 ft3
2. Minimum water volume: 950 ft3
3. Normal operating pressure: 427 psig
4. Nominal boric acid concentration: 2000 ppm

O itG
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E. Upper head injection accumulator

(q 1. Accumulator volume: 1850 ft3
j 2. Normal operation pressure: 1220 to 1280 psig'v 3. Nominal boric acid concentration: 200 ppm

F. Refueling water storage tank
1. Capacity: 372,100 gallons
2. Design Pressure: Atmospheric
3. Minimum Boron Concentration: 1900 ppm

G. RHR heat exchangers IA and IB
1. Design duty: 35.14 x 106 Bru/hr
2. Type: Vertical, shell and U tube

3.3.6 Sunoort Systems and Interfaces

A. Control signals
1. Automatic

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

a. Low pressurizer pressure
b. High containment pressure
c. Low steam line pressure
d. Manualactuation

The SIS automatically initiates the following actions:

starts the diesel generatorsv -

starts the charging, SI, and RHR pumps-

aligns the charging pumps for injecuon-

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

2. Remote manual
'

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

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

C. Other
1. Each S1, RHR, and charging pump is cooled from redundant supplies from Nuclear

Service Water System headers "A" and "B" (see Section 3.8).
2. Lubrication is assumed to be provided locally for the SI, RHR, and charging

pumps and motors.
3. Systems for ECCS pump room cooling have not been identified.

rh
(V14
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Table 3.3-1. McGuire 1 Emergency Core. Cooling System Data Summary
.

for Selected Components,

,
:

I

COf APONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.TYPE LOCATION LOAD GRP.RH-18 MOV HXRMB MCC-SMXB 600 MCCSMXB
,

RH-18 MOV HXRMB MCC-SMXB 600 MCCSMXB
RH-1848 MOV IPPCHASE MCC-1 EMXB-1 600 ELEORM722 AC/B
RH-185A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
RH-19A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A

s
. RH-33 MOV HXMRB MCC-SMXB 600 MCCSMXB1

RH-33 MOV HXRMB MCC-SMXB 600 MCCSMXB
j RH-4B MOV PPCHASE MCC-1 EMXB-1 600 ELEORM722 AC/B

t

i RH-58A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
RH-HX1 A HX HXRMA

Id RH-HX1B HX HXRMB
'

RH-P1A MDP RHRPMRMA BUS-1 ETA 4160 ASWGRM AC/A
RH-P1 B MDP RHRPMRMB BUS-1 ETB 4160 BSWGRM AC/B
SI-1008 MOV PPCHASE MCC-1 EMXB-1 600 ELEORM722 AC/B

4

SI-103A MOV SIPMRMA MCC-1 EMXA-1 600 MCC1EMXA-1 AC/A
SI-117 XV SIPMRMA -

! SI-118A MOV PENE716 MCC-1EMXA-1 600 MCC1EMXA-1 AC/A '

SI-121 A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
4

SI-1358 . MOV PPCHASE MCC-1 CMXB-1 600 ELEORM722 AC/B
.

!

SI-136B MOV PPCHASE MCC-1 EMXB-1 600 ELEORM722 AC/B
SI-149 XV SIPMRMB

+ SI-1500 MOV PENE716 MCC-1EMXB-1 600 ELEORM722 AC/B
SI-1528 - MOV. PENE/50 MCC-1 EMXB-1 600 ELEORM722 AC/B

f SI-162A MOV PENE733 MCC-1EMXA 600 MCCRM AC/A,

* SI-332A MOV SIPMRMA MCC-1 EMXA-1. 600 MCC1EMXA-1 AC/A
SI-333B MOV SIPMRMA MCC-1EMXB-1 600 ELEORM722 AC/B
SI-3348 MOV SIPMRMA MCC-1 EMXB-1 600 ELEORM722 AC/B

; '|
'

|

!
4
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Table 3.3-1. McGuire 1 Emergency Core Cooling System Data Summary
. .

for Selected Components (continued)

COMPOrlENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

St-P1 A MDP SIPMRMA BUS-1 ETA 4160 ASWGRM AC/A i

i

SI-P1B MDP SIPMRMB BUS-1 ETB 4160 BSWGRM AC/B
SI-RWS T TANK RWST

1

SUMP TANK SUMP,

:

I

,

:
i i

;

i

4

E

h

'

- t

i

!-

i
;
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McGuire 1 & 2.

3,4 POST ACCIDENT llEAT REMOVAL SYSTEM (PAllRS)
\ 3,4,1 System Function

The PAHRS is 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 PAHRS completes the post LOCA heat transfer path from the
reactor core to the ultimate heat sink. The Containment Spray System, a subsystem of the
PAllRS, also serves to remove elemental iodine from the containment atmosphere.

3,4,2 System Definition

The PAllRS consists of two seperate subs, stems:

Ice Condenser System-

Containment Spray (CS) system-

The ice condenser is a passive system designed to limit the containment pressure below
the design pressure for all reactor coolant pipe break sizes up to and including a double ended
coolant pipe break. The Containment Spray system sprays cool water into the containment
atme'.phere in the event of a LOCA. The CS system is designed based on the conservative
assumption that core residual heat is continuously released to the containment as steam, eventually
melting all of the ice in the ice condenser (Ref.1).

The Containment Spray system consists of two parallel trains, each consisting of a
motor driven pump and a heat exchanger. During the injection phase of LOCA mitigation the CS
pumps draw suction from the RWST. During recirculation the CS pumps draw from the
containment sump. Heat is transferred to the Nuclear Service Water system by the CS heat
exchangers.

The CS system can be supplemented by diverting a portion of the recirculation flowp from the RHR system to additional spray headers,
Simplified drawings of the Containment Spray system are shown in Figures 3.41 andt

3.42.

3.4.3 System Goeration

The Containment Spray system consists of two pumps, each supplying two spray
headers located in the containment dome area. The spray system will be actuated by high high

! containment pressure. During the injection phase a portion of the contents of the RWST are
!

sprayed into the containment atmosphere by the CS pumps. Following the injection phase the
spray pumps are realigned to draw suction from the containment sump during recirculation.

3.4.4 Comoonent Information

A. Containment Spray Pumps l A and IB
1. Rated flow: 3400 gpm @ 380 ft head
2. Rated capacity: 100 %
3. Shutoff head: 480 ft., or 208 psig at 60 F
4. Type: vertical centrifugal

B. Containment Spray Heat Exchangers l A and 1B
1. Type: Shelland U tube

O
30 10/89
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'

3.4.5 Suoport Systems and Interfaces

A. Control Signals
t. 1. Automatic -
I

The containment spray system is automatically actuated on 2 of 4 high high
contamment pressure signals.

2. Remote manual
The containment spray system can i,c 9ctuated by remote manual means from the,

!

control room.

; B. Motive Power
. .

.

. . -

|
The CS pumps and motor operated valves are Class 1E AC loads that can be supplied --'

from the standby diesel generators, as described in Section 3.6.: Redundant loads are
supplied from separate load groups.

C. Cooling Water
The CS heat exchangers are cooled by the Nuclear Service . Water system (see Section -

.

. 3.8),
.

D. Other
1. Lubrication and pump cooling are assumed to be hrovide'd locally for the CS.

'

pumps.
2. Systems for pump room cooling have not been identified.

3.4.6 Section 3.4 References'-
q-

1. McGuire Final Safety Analysis Report, Section 6.1

%
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Table 3.4-1. McGuire 1 Containment Spray System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SC 7CE VOLTdGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

CS-128 MOV PENE750 MCC-1 EMXB-2 600 ELEORM722. AOB
CS-ISB MOV PENE750 MCC-1 EMXB-2 600 ELEORM722 AC/B

CS-18A MOV CSPMRMA MCC-1EMXA 600 MCCRM AC/A

CS-1B MOV CSPMRMB MCC-1 EMXB-1 600 ELEORM722 AC/B
CS-29A MOV PENE750 ' MCC-1EMXA 600 MCCRM AC/A
CS-32A MOV PENE750 MCC-1EMXA 600 MCCRM AC/A

CS-HX1 A HX HXRMA *

CS-HX1B HX HXRMB

CS-P1 A MDP CSPMRMA BUS-1 ETA 4160 ASWGRM AC/A
CS-P1B MDP CSPMRMB BUS-1 ETB 4160 BSWGRM AC/B

$

-

E
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McGuire 1 & 2,

3.5 INSTRUMENTATION AND CONTROL SYSTEM (I & C)
3,5 I System Function

The instrumentation and control systems consist of the Reactor Protection System
(RPS), the Engineered Safety Features Actuation System (ESFAS), and systems for the display of
plant information to the operators. The RPS and ESFAS monitor the reactor plant, and alert the
operator to take corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed one or
more specified limits. The ESFAS will automatically actuate selected safety systems based on the
specific limits or combinations of limits that are exceeded. A remote shutdown capability is
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 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip relays that
operate reactor trip circuit breakers to cause a reactor scram, The ESFAS includes mdependent
sensor and transmitter units, logic units and relays that interface with the control circuits for the
many different sets of components that can be actuated by the ESFAS. Operator instrumentation
display systems consist of display panels in the control room that are powered by the 120 VAC
electric power system (see Section 3,6). The remote shutdown capability is provided by the
auxiliary shutdown control panel and the auxiliary feedwater control panels in conjunction with
norma: automatic systems and local controls.

,

3,5,3 System Oneration

A. RPS
The Westinghouse RPS (or Reactor Trip System, RTS) has four input instrument
channels, and two output actuation trains (A and B). The A and B logic trains

'

independently generate a reactor trip command when prescribed parameters are outside
the safe operating range. Either RPS train is capable of opening a separate and

>

independent reactor trip circuit breaker to cause a scram. The manual scram A and B
circuits bypass the RPS logic trains and send a reactor trip command directly to shunt
trip circuitry in the reactor trip circuit breakers.

B. ESFAS
The ESFAS has three or four input instrument channels for each sensed parameter, and,

'

two output actuation trains-(A and B). In general, each train controls equipmentI

powered from different Class lE AC electrical buses. -An individual component usually
receives an actuation signal from only cne ESFAS train. The ESFAS generates thei

l following signals: (1) reactor trip, provided one has not already been generated by the
,

RPS, (2) safet
line isolation, (y injection signal (SIS), (3) containment isolation, (4) main feedwater5) main steam line isolation, and (6) containment spray actuation. The
control room operators can manually trip the various ESFAS logic subsystems. Details
regarding ESFAS actuation logic are included in the syttem description for the actuated
system.

C. Remote Shutdown
For equipment having motor controls outside the Control Room (which duplicate thei

functions inside the Control Room) the controls are provided with a selector switch
which transfers control of the switchgear from the Control Room to an auxiliary control
panel. Placing the local selector switch in the local operating position gives an
annunciating alarm in the Control Room. The auxiliary shutdown control panel and

g auxiliary feedwater control panels have doors which are alarmed in the Control Room
when opened. A tabulation of the controls on the auxiliary shutdown control panel and

35 10/89
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McG dre 1 & 2

auxiliary feedwater control panels necessary for a hot shutdown is presented in Table
3.5 1.

O 3.5.4 System Success criterin

A. RPS
The RPS uses hindrance logic (normal = 1, tri a = 0)in both the input and output logic.
Therefore, a channel will be in a trip state w1en 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 power to the RPS. A reactor scram usually is implemented by 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 circuit breakers must open. Details of the scram system for McGuire have -
not been determined.

,

B.ESFAS
A single component usually receives a signal from only one ESFAS output train
although all swing components and both AFW pumps receive signals from both trains.

'

ESFAS Trains A and B must be available in order to automatically actuate their
respective components. ESFAS ty
0) and transmission output logic (pically uses hindrance input logic (normal = 1, trip =normal = 0, trip = 1), in this case, an input 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 mair.tenance (i.e. the
channel has a fall safe failure mode). Control power is needed for the ESFAS output
channels to send an actuation signal. Note that there may be some ESFAS actuauon
subsystems that utilize hindrance output logic. For these subsystems, loss of control

; power will cause system or component actuation, as is the case with the RPS.~ Details
y of the ESFAS system for McGuire 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 cperating
individual components using normal control circuitry, or operating groups of
components by manually tripping the RPS or an ESFAS subsystem. The control room
operators also may send quahfied persons into the plant to operate components locally'

or from some other remote control location (i.e., the remote shutdown panel or a motor
control center). To make these judgements, data on key plant parameters must be

.

available to the operators.

. 3.5.5 Suonort System and Interfaces

.

A. Control Power
i 1. RPS

The RPS input instrument channels are powered from 120 VAC vital buses
, 1EKVA, IEKVB, IEKVC, and IEKVD (see Section 3.6). The RPS A and B
| output logic trains are powered from separate 125 VDC distribution panels.

2. ESFAS'

The ESFAS input instrument channels are powered from 120 VAC vital buses
lEKVA, IEKVB, IEKVC, and IEKVD. The ESFAS A and B output logic trains
are powered from separate 125 VDC distribution panels.

3. OpentorInstrumentation
. C Operator instrumentation displays are powered from 120 VAC vital buses IEKVA,'

IEKVB, IEKVC, and IEKVD.-
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3,5.6 Section 3.5 References

1. McGuire Final Safety Analysis Report, Section 7.4.1.7
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Table 3.5-1. - McGuire 1 Controls Available for Hot Shutdown Outside the Control Room
;

!
APN Pump Motor 1 A AFW Pump Motor 18 AFW Pump Turbine . !Auxiliary Silutdown Control Panel

Control Panel Control Panel Control Panel !
! .;

Reciprocating Charging Pump AFW Pump 1A Control AFW Pump 1B Contro! Hotwell Supply Valves
Nuclear Service Water Pumps _ Pump 1A Control Selector Pump 1B Control Selector 265 and 2 ' j
' 1 A and 1B . Hotwell Supply Valves Pump 18 AFW to SG 1C AFW Turbine-Driven |

'

Component Cooling Water Pumps '265 and 2 Valve Positum Selector Pump Controi j1 A1,1 A2,181 and 182 : Pump 1 A AFW to SG 1 A Station AFWPT Control Selector F

Pressurizer Heater Backup Groups Valve Position Selector Pump 18 AFW to SG 1D AFW Steam Supply.'

'1A'AND'1B- Station Valve Position Selector Valves 48 and 49 ;

Boric Acid Transfer Pumps 1 A and IB Pump 1 A AFW to SG 1 A Station !
i- Letdown Orifice isolation Valves 457A, Valve Positinn Selector

f
- 458A and 459A

'

Station
Centrifugal Charging Pumps 1 A and 18 ;

Boric Acid Charging Pump Valve 2658
M Auxiliarv cpray Suppy to Pressurizer

isc' cas Valve 21A
j. . NV Supply to NC Loop 4 Isolation

Valve 16A "
[

,

NV Supply go NC Loop 1 Isolation '!
-Valve 13B

'

'

Pressurizer Power Operated Safety .
} Relief Valves 34A,328 and 268 !

NC Loop 3 Supply to Excess Letdown
'

; Hx. #1 Isolation Valves 24B and 25B
'

! NC Letdown isolation to Regenerative -
~!! Hx. #1 Valves 1 A and 1B !

BA to BA Blender Control Valve -V267A '
Excess Letdown Hx. #1 Tube Outlet,

: Control Valve V26 '
.

| Regenerative Hx. #1 Tube inlet I.

; $ Control Valve - V241 '

; e
-

-{4-
,

Note: While not used for hot shutdown, RHR controls have been provided on this panel. .f
;.

i :
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McGuire ) & 2. .

3.6 ELECTRIC POWER SYSTEM

3.6.1 System Function

The electric power system supplies power to various equipment and systems needed for
normal o)eration and/or response to accidents. The onsite' Class IE electric power system
supports tie operation of safety class systems and instrumentation needed to establis t and maintain
a safe shutdown plant condition following an accident, when the normal electric power sources are
not available.

3.6.2 System Definition

The onsite Class IE electric power system consists of two 4160 buses, designated
1 ETA and ETB. There are two standby diesel generators connected to the buses, Diesel generator
I A is connected to bus lETA, and diesel generator 1B is connected to bus IETB. There are also , -

four 600 VAC load center buses, designated IELXA, IELXB, IELXC, and IELXD. Buses
IELXA and IELXC are connected to 4160 bus lETA through transformers, and buses IELXB
and IELXD are connected to 4160 bus IETB through transformers. Various motor control centers
receive their power from the 600 VAC buses

Emergency power for vital instruments, control, and emergency lighting is supplied by
four 125 VDC station batteries. The batteries energize four DC distrit,ution centers, designated
IEVAD, IEVDB, IEVDC, and IEVDD. Four 120 VAC instrument buses are connected to the
distribution centers through inverters.- There are three other non safety DC power systems: (a) the
250 VDC Auxiliary Power System for larger DC loads and backup lighting, (b) the Switchyard
125 VDC System, and (c) the 125 VDC Auxiliary Control Pcwer System.i

A simplified one line diagram of the McGuire 14160 and 480 VAC electric power
system is shown in Figure 3.61. The 125 VDC vital instrumentation and control power system
and the 120 VAC power system are shown in Figure 3.6-2. A summary of data _on selected
electric power system components is presented in Table 3.61. A partial listing of electrical-
sources and loads is presented in Table 3.6-2.

3.6.3 System Oneration

During normal operation, the Class IE electric power system is supplied from the 6900
VAC Normal Auxiliary Power System. The normal source for 4160 VAC buses lETA and IETB

, is the 230 kV system, via two station auxiliary transformers and four 6900 VAC switchgear
i assemblies. The transfer from the preferred power source to the diesel generators is accomplished

amomatically by opening the normal source circuit breakers and then reenergizing the Class IE
portion of the electric power system from the diesel generators. Following a start command, e .:h
diesel generator is designed to reach rated speed and be_ capable of accepting loads within 11
seconds. The onsite AC power system for Unit 2 is identical to the Unit I system shown in Figure
3.61 with the exception that the preferred power supply is the 525 kV switching station.

The DC power system normally is supplied through the battery chargers, with the
batteries " floating" on the system, maintalmng a full charge. Upon loss of AC power, the entire
DC load draws from the batteries. The 125 VDC vital instrumentation and control power batteries
are sized to carry the continuous emergency load ofits own vital buses and also assume the loads
of another battery, in a backup capacity if required, for a period of one hour.

The 120 VAC vital buses normally receive power from DC distribution centers through
an inverter.

Redundant safety equipment such as motor driven pumps and motor operated valves
are supplied by different VAC buses. For the purpose of discussion, this equipment has been -
grouped into " load groups". Load group "AC/A" contains components receiving electric power
either directly or indirectly from 4160 bus lETA. Load group "AC/B" contains components
powered either directly or indirectly from 4160 hus IETB. -Components receiving DC power are
assigned to load groups "DC/A to DC/D", based on the battery power source.

bd,
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3.6.4 System Success Criteria
a

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

Each Class IE DC load group is supplied initially from its respective battery
-

(also needed for diesel starting)

Each Class 1E AC load group is isolated from the non. Class lE system and is supplied
-

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

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

3.6.5 Comnonent Information

A. Studby diesel generators (2 per unit)
1. Maximum continuous ratmg: 4000 kW
2. 2 hour rating: 4400 kW

; '

3. Rated voltage: 4160 VAC
4. Manufacturec: unknown

B. Vitalinstrumentation and control (station) batteries (4)
1. Voltage: 125 VDC
2. Capacity: 1 to 2 hours with rated loads

3.6.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

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

Safety injection signal (. SIS, see Section 3.3)-

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

B. Diesel Generator Auxiliary Systems
1. Diesel Cooling Water System

Heat is transferred from a jacket water system to the Nuclear Service Water system.
Each diesel receives redundant cooling water supplies from the NSW ".A" and ''B"
headers.

2. DieselStarting System
The air starting system for each diesel is capable of 4 start attempts without-
requiring AC power to recharge the starting air accumulators.

3. Diesel Fuel Od Transfer and Storage System -
A 275 gallon " day tank" supplies the relatively short-term (approximately 75
minutes) fuel needs of each diesel. The day tanks are automatically replenished
from .c.parate underground storage tanks during engine operation. A fuel oil-
transfer pump is activated by a level switch on the day tank.

4. Dies:1 Lubncation System
Each diesel generator has its own lubrication system.

N
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5. Combustion Air Intake and Exhaust System

[^'
This system supplies fresh air to the diesel intake, and directs the diesel exhaust
outside of the diesel building.

6. Control System
The diesel contml system is powered from ths 12s YDC vitW *nstrumentation and
contron power system.

7. Diesel Room Ventilation System
This system maintains the env:ronmental conditions m the dje* 1 room within limits
for wMeh the diesel generator and switchgear have been qualified. This system
may be needed fer long term operation of the diesel generator.

C. Switchgear and Batzry Room Ventilation Systems
Details on diese systems have not been determined.

.
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Table 3.6-1. McGuire 1 Electric Power System Data Summary

for Selected Compor.ents
i

iCOMDONENT ID COMP. LOCATION L WER SOURCE VOLTAGE POWER SOURCE EMERG.TYPE LOCAT*3N LOAD GRP.BC-EVCA BC BATDISAREA MCC-1EMXA 125 MCCRM AC/A
BC-EVCB BC BATDISAREA MCC-1EMXB 125 ELEORM722 AC/B
BC-EVCC BC BATDISAREA MCC-1EMXA 125 MCCRM AC/A
BC-EVCD BC BATDISAREA MCC-1EMXB 125 ELEORM722 AC/B
BT-EVCA BATT EVCA 125 DC/A
BT-EVCB BATT EVCB 125 DC/B
BT-EVCC BATT EVCC 125 DOC

~BT-EVCD BATT EVCD 125 DC/D
BUS-1EKVA BUS BATDISAREA INV-EVIA 120 BATDISAREA DC/A
BUS-1EKVB BUS BATDISAREA INV-EVIB '120 BATDISAREA DOB

^ BUS-1EKVC BUS BATDISAREA INV-EVIC 120 BATDISAREA DC.C
BUS-1EKVD BUS BATDISAREA INV-EVID 120 BATDISAREA DC.O
BUS-1ELXA BUS ASWGRM TR-1ELXA 600 ASWGRM AC/A
BUS-1ELXA BUS ASWGRM TR-1ELXE 600 ASWGRM AC/A
BUS-1ELXB BUS BSWGRM TR-1ELXB 600 BSWGRM AC/B
BUS-1ELXB BUS BSWGRM 1 R-1ELXF 600 BSWGRM AC/B
BUS-1ELXC BUS ASWGRM TR-1ELXC 600 ASWGRM , AC/A
BUS-1ELXC BUS ASWGRM T R-1ELXE 600 ASWGRM AC/A
BUS-1ELXD BUS BSWGRM TR-1ELXD 600 BSWGRM J AC/B
BUS-1ELXD BUS BSWGRM TR-1ELXF 600 BSVC2RM AC/B

[ BUS-1 ETA BUS ASWGRM DG-1A 4160 DGRM703 AC/A
BUS-1ETB BUS BSWGRM DG-18 4160 DGRM714 AC/B
BUS-EVDA BUS BATDISAREA BT-EVCA 125 EVCA DC/A

-

o
g BUS-EVDA BUS BATDISAREA BC-EVCA 125 BATDISAERA DC/A

BUS-EVDB BUS BATDISAREA BT-EVCB 125 EVCB DC/A
BUS-EVDB BUS BATDISAREA BC-EVCB 125 BATDISAREA DC/B
BUS-EVDC BUS BAIDISAREA BT-EVCC 125 EVCC DC,C

|
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Table 3.6-1. McGuire 1 Electric Power System Data Sumn:ory
. (

!for Selected Components (continued)
|

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

TYPE LOCATION LOAD GRP. '

BUS-EVDC BUS BATDISAREA BC-EVCC 125 BATDISAREA DGC,

'

BUS-EVDD BUS BATDISAREA BT-EVCD 125 EVCD DC/D
BUS-EVDD BUS BATDISAREA BC-EVCD 125 BATDISAREA DC/D
CB-1 ETA CB ASWGRM
CB-1 ETB CB BSWGRM
DG-1A DG DGRM703 4160 AC/A

] DG-1B DG DGRM714 4160 ACIB ,

DG-HX1A HX DGRM703
DG-HX1B HX DGRM714

DG-P1A MDP DGRM703 MCC-1EMXE 600 DGRM703 AC/A I
N. DG-P1B MDP DGRM714 MCC-1 EMXF 600 DGRM714 AC/B [DG1-13 XV DGRM703

DG2-33 XV DGRM714
-

,

;.
,

NV-EVIA NV BATDISAREA BUS-EVDA 120 BATDISAREA DCIA
NV-EVIB NV BATDISAREA BUS-EVDB 120 BATDISAREA DC/B
NV-EV:C NV BATDISAREA BUS-EVDC 120 BATDISAREA DGC1

NV-EVID NV BATDISAREA BUS-EVDD 120 BATDISAREA DC/D ,

MCC-1EMXA MCC MCCFR4 BUS-1ELXA 600 ASV#GRM AC/A I
I MCC-1EMXA-1 MCC MCC1EMXA-1 5 MCC-1EMXA 600 MCCRM AC/A3

MCC-1EMXA-2 MCC ASWGRM BUS-1ELXA 600 ASWGRM AC/A !

! MCC-1EMXA-4 MCC ASWGRM MCC-1 EMXA-2 600 ASWGRM AC/A
MCC-1EMXB MCC ELEORM722 BUS-1ELXB S00 BSWGRM AC/B

4 MCC-1EMXB-1 MCC ELEORM722 MCC-1EMXB 600 ELEORM722 AC/B.

$' MCC-1EMXB-2 MCC ELEORM722 MCC-1EMXB 600 ELEORM722 AC/Be
MCC-1EMXC MCC ASWGRM BUS-1ELXC S00- ASWGRM AC/A I

i

MCC-1EMXD MCC BSWGRM BUS-1ELXD 600 BSWGrQ4 AC/B i

j MCC-1EMXE MCC DGRM703 BUS-1ELAS 600 ASW'.iRM AC/A
E

i
'

j

I |
'

I

.
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Table 3.6-1. McGuire 1 Electric Power System DN= Jummary
i for Selected Components (continueo;
:

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.TYPE LOCATION LOAD GRP.MCC-1EMXE MCC DGRM703 BUS-1ELXA 600 ASWGRM AC/A
MCC-1EMXF MCC DGRM714 BUS-1 ELXB 600 BSWGRM ACIB
MCC-1EMXF MCC DGRM714 BUS-1 ELXB 600 BSWGRM AC/B
MCC-1 EMXH MCC MCC1EMXH BUS-1 ELXA 600 ASWGRM AC/A
MCC-1EMXH-1 MCC ASWGRM MCC-1EMXH 600 MCC1EUXM AC/A
MCC-1MXC MCC MCC1MXC 600
MCC-1SMXA MCC MCC1SMXA 600
MCC-SMXB MCC MCCSMXB 600
NSW-171 B MOV DGRM714 MCC-1EMXF 600 DGRM714 AC/B
NSW-1748 MOV DGRM714 MCC-1EMXF 600 DGRM714 ? C/B$ NSW-70A MOV DGRM703 MCC-1EMXE 600 DGRM703 AC/A
NSW-3A MOV DGRM703 MCC-1EMXE 600 DGRM703 AC/A

| TR-1 ELXA XFMR ASWGRM BUS-1 ETA 600 ASWGRM . AC/A
q T R-1 ELXB XFMR BSWGRM BUS-1 ETB 600 BSWGRM AC/B

TR-1 ELXC XFMR ASWGRM BUS-1 ETA 600 ASWGRM AC/A
TR-1 ELXD XFMR BSWGRM BUS-1ETB 600 BSWGRM AC/B
TR-1ELXE XFMR ASWGRM BUS-1 ETA 600 ASWGRM AC/A
TR-1ELXE . WR ASV.BRM BUS-1 ETA 600 ASWGRM AC/A
TR-1 ELXF XFMR BSWGRM BUS-1ETB 600 BSWGRM AC/B
TR-1ELXF XFMR BSWGRM BUS-1 ETB 600 BSWGRM AC/B.

b

k

4-=6

S
SC
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Table 3.6 2. Partial Listing of Electrical Sources and Loads
at McGuire 1,

i
'

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

BC EvCA 125 DC/A BATDISAERA EP BUS EVDA BUS BATDISAREA

; BC EVCB 125 DC.B BATDISAREA EP BUS-EVDB BUS BATDISAREA

BC EvCC 125 DC/C BATDISAREA EP BUS-E VDC BUS BATDISAREA

BC EVCD 125 DC/D BATDISAREA EP BUS EvDD BUS BATDISAREA
~

BTEvCA 125 DC/A EVCA EP BUSEVDA BUS BATDISAREA

BT EVCB 125 OC/A EvCB EP BUS-E VDB BUS BATDISAREA
'

BT EVCC 125 DC/C EVCC EP BUS EVDC BUS BATDISAREA

BT EVCD 125 DC/D EVCD EP BUS EVDD BUS BAIDi$ AREA

BUS-1E LxA 600 AC/A ASWGRM EP MCC 1EMxA MCC W;CRM

BUS 1ELAA 600 AC/A ASWGRM EP MCC 1EMXA 2 MCC ASWGRM

BUS IE LXA 600 AC/A ASWGRM EP MCC 1EMxE MCC DGRM703

BUSIELxA 600 AC/A ASWGAM EP UCC 1EMxE MCC DGRM 703
"

BUS- 1E LxA 600 AC<A ASWGRM EP MCC1EMAH MCC M^C IEMAH

BUS-1 E LXA 600 AC/A ASWGAM RCS HTR PNL 1A PNL 750EPENRM

BUS 1ELxB 600 AC/B BSWGRM EP MCC1EMx0 MCC ELEORM722

BUS-1 ELx8 600 AC/B BSWGRV EP MCC1EWB MCC ELEORM722

BUS 1ELx0 600 AC/B BSWGAM EP MCC 1EMxF MCC DGRM714

BUS-1E LxB 600 AC/B BSWGRM EP MCC 1EMxF MCC DGRM714

BUS-1 ELxB 600 AC/B BSWGAM RCS HTR PNL 10 PNL 733EPENRM

BUS-1 ELxC 600 AC/A ASWCW EP MCC1EMXC MCC ASWGRM

BUS-1ELxD 600 AC/B
'

BSWGRM EP MCC1EMxD MCC BSWGRM

BUS 1 ETA 4160 ' AC/A ASWGAM AFW AFW-PI A MDP AFWMORM

BUS 1 ETA 4160 AC/A ASWGRM CCW CC PIA 1 MDP 733AB

BUS 1EiA 4160 AC/L ASWGRM CCW CC PIA 2 MDP 733AB

BUS 1 ETA 4160 AC/A ASWGRM CS CS PI A MDP CSPMRMA

BUS 1 ETA 4160 AC/A ASWGRM CVCS CH PI A MDP 716AB

BUS 1 ETA 4160 AC/A ACWGRM ECCS RH. PIA MDP RHRPMRMA

BUS 1 ETA 4160 AC/A ASWCRM ECCS SIPIA MDP SIPMRMA

BUS-1E TA 4160 AC/A ASWGRM ECCS SIPIA MDP StPMRMA

BUS 1 ETA 600 AC/A ASWGR'A EP TR 1ELXA XFW ASWGRM

BUS 1 ETA 600 AC/A ASWGAM EP TR1ELxC XF W ASWGRM |

1
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Table 3.6 2. Partial Listing cf Electrical Sources and Loads
at McGuire 1 (continued)

POWER VOLTAGE EMERG POWER SOUROE LOAD LOAD COMP COMPONENI
g SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

BUS 1E T A 600 AC/A ASWGRM EP TR 1ELAE AF MR ASWGRM

BUS 1 ETA 600 AGA ASWGRM EP TR 1ELAE AF MR ASWGRM

UUS-1 E T A 4160 AC/A ASWGRM NSW NSW P1 A MDP 714A B

BUS 1ETB 4160 AC/B BSWGRM AFW AFW PIB MDP AF WMDRM

BUS 1E TB 4160 AC/B BSWGRM CCW CC PIB1 MDP 733AB

BUS 1ETB 4160 AceB BSWGRM CCW CC P182 MDP 733AB

BUS 1ETB 4160 AC< B BSWGRM CS CS PIB MDP CSPMRM8

BUS-1 E T B 4160 AC/B BSWGRM CVCS CH P1B MDP 716 A B

BUS 1ETB ,160 AC/B BSWGAM ECCS RH PIB MDP RHAPMRMB

BUS 1ETB 4160 AC/B BSWGRM ECCS StP1B MDP SIPMRMB

BUSiETB 4160 AC< B BSWGRM ECCS SIP 1B MDP $6PMRMB

BUS 1ETB 600 AC/B BSWGRM EP TR 1ELxB xFMR BSWGRM

BUS 1ETB 600 AGB BSWGRM EP TR 1ELxD AFMR BSWGRM

BUS 1ETB 600 AGB BSWGRM EP TR 1ELXF XFMR BSWGRM

BUS 1ETB 600 AC/B BSWGRM EP TR 1ELXF AFMR BSWGRM

BUS 1ETB 4160 AC/B BSWGAM NSW NSW PIB MDP 716AB

BUS-EVDA 120 DGA BATDISAREA EP INV EVIA INV BATDISAREA

BUS-E vD A 125 DGA BATDISAREA RCS ACS-34A NV FC

BUS-E VD B 120 DC/D BATOISAREA EP INV EVID LNV MTDISAREA

BUS-EVDC 120 DC/C BA TDISAREA EP INV EVIC INV BATDISAREA

BUS-EVDD 120 DC/D BATDIMREA EP LNV EVID INV BATDISAREA

BUS EVDD 125 DC/D BATDISAREA RCS RCS-328 NV FC

BUS EVDD 125 DCD BATDISAREA RCS RCS-368 NV FC

DGIA 4160 AC/A DGRM703 EP BUS 1 ETA BUS ASWGRM

DG-18 4160 AC/B DGRM714 EP BUS 1ElB BUS BSWGRM

INV EVLA 120 DC/A BATDISAREA EP BUS 1EKVA BUS BA TDISARE A

INV EVIB 120 DC/B BATDISAREA EP BUS-1 E KVB BUS BATDISAREA

INV EV6C 120 DC/C BATDISAREA EP BUS 1EKVC BUS BAIDISAREA

INV-EYlD 120 DC/D BATDISAREA EP BUS 1EKVD BUS BATDISAREA

t MCC-1EMxA 600 AC/A MCCRM AFW AFW 11 A MOV AFWMORM1
,

A MCC1EMxA 600 AC/A MCCRM AFW AFW ISA MOV AFWMORMt|

R.)
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Table 3.6 2. Partial Listing of Electrical Sourccs and Loads
at McGuire 1 (continued)

POWER VOLTAGE EMERG POW E R SOUP.C E LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

MCC 1EMAA 600 AC/A KCRI AF W AFW $4A MOV IDH

MOC-1 E MAA 600 AC, A MCCRM AF W AF W40A MOV Dn

EC- t E MAA 600 ACsA MCCRM AFW AF W42A MOV ODN
~

MCC- 1 E MAA 600 ACsA ECRM AFW AFW 66A MOV OOH

MCC 1EMAA 600 A C, A MCCRM AF W AFW 7A MOV AFWTDRM

MCC 1EMAA 600 ACA WCRM AFW AF W46A MOV AF#TDRM

MCC-IE MAA 600 ACIA MCCRM AFW NSW49A MOV AF #TDRM
^

MCC 1EMAA 600 A C, A MCCRM CCA CC 230A MOV 7bOAD

*

MCC- 1 E MAA 600 AC/A MCCRM CCh CC 60A MOV 760AD

MCC-1E MAA 600 AC< A MCCRM CCW CC-SbA MOV 7bOAB

MCC tEMAA 600 AC A MCCRM CS CS 18A MOV CSPMRMA

MCC 1EMxA 600 AC/A M3RM CS C$.29A MOV PE N E 750

MCC-1E MAA 600 ACiA MCCRM CS CS 32A MOV PENE 750

MCC-1 E MAA 600 A C, A MCCRM CS RH 185A MOV PPCHASE

MCC- t E MAA 600 AC/A MCCRM CS RH 10$A MOV PPCHASE

MCC-1EMxA 600 ACeA MCCRM CS RH 19A MOV PPCHASE

MCC-1 EMxA 600 AC. A MCCRM CVCS CH 221 A MOV PPCHASE

MCC 1EMxA 600 AC/A MCCRM CVCS CH-4A MOV RM812

MCC 1EMAA 600 AC/A MCCRM CVCS CH-9A MOV RM812

MCC 1EMAA 600 AC A MCCRM ECCS RM 186A MOV PPCHASE

MCC 1E MxA 600 AC/A MCCRM ECCS RH 19A MOV PPCHASE

HCC-1E MxA 600 AC. A MCCRM ECCS RH 58A MOV PPCHASE

MCC-1E MAA 600 AC/A MCCRM ECCS Si12tA MOV PPCHASE

MCC-1E MxA 600 AC. A MCCRM ECCS SI121A MOV PPCHnCC

MCC-t EMxA 600 ACiA MCCRM ECCS SI162A MOV PENE733

MCC tEMAA 600 AC/A MCCRM ECCS GI162A MOV PENE733

MOC-t E MxA 125 AC/A MCCRM EP BC EVCA BC BATDISAREA

MCC tEMAA 125 AC/A MCCRM EP BC EVCC BC EMTDISAREA

MCC-1E MAA 600 AC/A McCFiM EP MCC-1EMxA 1 MCC MCCIEMxA1

MCC-1EMxA 600 AC/A MCCRM NSV NSW 16A MOV AFWMDRM

MCC tEMxA-1 600 AC/A MCCIEMxA 1 ECCS SI105A MOV SIPMRMA

(m)
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Table 3.6 2. Partial Listing of Electrical Sources and Loads
at McGuire 1 (continued):

i
,

i POWER VOLTAGE EMERG POWER bOURCE LOAD LOAD COMP COMPONENT'

SOURCC LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

MCC t EMAA 1 600 ACcA MCCIEMAA 1 ECCS SI103A MOV SIPMRMA
~

}
MCC-t EMAA 1 600 AC/A MCC tEMAA 1 ECCS Sbt18A MOV PEN E 716j

MCC tEMAA.1 600 AC/A MCCIEMxA 1 ECCS Sb118A MOV PENE7tt

4 MCC 1EMAA 1 600 AC/A MCC t EMrM ECCS Sb332A MOV SiPMRMA
|

MCC 1EMAA 2 600 AC/A ASWGRM EP WC 1EMAA 4 MCC ASWGRM
'

MCC tEMAA 4 600 AC/A ASWGHM RCS RCS-2AC MOV RC

j MCC1EMAB~ 600 AC/D ELEORM722 AFW AFW 1160 MOV AFWMDRM
'

MCC- t E MAB 600 AC/D ELEORM722 AFW AFW 180 MOV AFWMDRM
~

1 MCCtEMAB 600 AC/B ELEORM722 AFW AFW 388 MOV ODH
!

MCCtEMAB 600 AC/B ELEORM722 AFW AF W 42B MOV ODH

MCC-1E MAD 600 AC/B ELEORM722 AFW AFW 90 MOV AF WM0RM

MCCtEMx0 600 A CiB ELEORM722 CCW CC 228B MOV 760AB

MCC1EMAD 600 AC/D ELEORM722 CCW CC 638 MOV 760AB

; MCC1EMxB 600 AC/B ELEORM722 CCW CC 81B MOV 760AB

; WC tEMAB 126 AC/B ELEORM722 EP BC EVCB BC BATDISAREA

i MCC1EMAB 126 AC/B ELEORM722 EP BC EVCD BC BATDISAREA
i MCCtEhAD 600 AC/B ELEORM722 EP MCC1EMAB1 MCC ELEORM722

i MCCIdMAD 000 AC/B ELEORM122 EP M001EMxb2 MCC ELEORM722

MCC1EMx41 600 AC/B ELEORM722 CS CS10 MOV CSPMRMB

j MCC1EMx&t 600 AC/B ELEORM722 CS RH 1848 MOV iPPCHASE
'

MCC-1EMxBT 600 AC/B ELEORM722 CS RH-4 B MOV PPCHASE
N

MCC-1 E MAB- 1 600 AC/B ELEORM722 CVCS CH 108 MOV RM612

MCC lEMKB-1 600 AC/B ELEORM722 CVCS__ CH 6B MOV- RM812

; MCC 1EMxB-1 600 AC/B ELEORM722 ECCS RH 1648 MOV JPPCHASE
i

! MCC tEMKB-1 600 AC/B ELEORM122 ECCS RH 4B MOV PPCHASE
i
! MCC 1EMxB-1 600 AC/B ELCORM722 ECCS SI1008 MOV PPCHASE

MCC 1EMxB-1 600 AC/B ELEORM722 ECCS Sb1360 _ MOV PPCHASEI
4

4 MCC1EMxB1 600 AC/B E L CORM 722 ECCS- Sht360 MOV PPCHASE

MCC-1EMXB-1 600 AC/B ELEORM722 ECCS Sb136B MOV PPCHASE,

'

.

MCC-l EMAB-1 600 AC/B ELEORM722 ECCS Sb1600 MOV PENE716
!

'

MCC-t EMxB-1 600 AC/B ELEORM722 ECCS- Si1608- MOV PENE716

:
j 50 -10/89
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|Table 3.6 2. Partial Listing of Electrical Sources and Leads '

at McGuire 1 (continued)

POWER VOLTAGE EMERG POWERLov4CE LOAD LOAD COMP COMPONENT
\ SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

MCC 1 EMAO-1 600 AC/D ELEORM722 ECCS SI1620 MOV PE N E 760

MCC 1EMAD-1 600 AC/D ELEORM722 ECCS 66162B MOV PE NE 760

MCC1EMA41 600 AC/D ELEORM722 ECCS SI3338 WDV SIPMRMA

WC1EMAB1 600 AC/B ELEORM722 ECCS Sh334B FOV SIPMRMA

MCCIEMAb2 600 AC/B ELEORM722 AF W AFW 460 MOV IDH

MCC 1EMA&2 600 A C< D ELEOdM122 AF W AFW 600 MOV IDH

WC 1EmB 2 600 AC< 0 ELEORM722 CS CS 12B MOV PENE 760

MCC1EMA&2 600 AC/D EiEORM722 CS CS 160 MOV PEN E750

MCC 1EMA42 600 AC/D ELEORM722 CVCS CH 222B MOV PPCHASE

MCC 1EWBT 600 AC/B ELEORM722 NSW NSW 18B MOV AF WMDRM2
~

MGC1EMAC 600 AC, A ASWGAM RCS RCS 33A MOV N

WC1EMAD 600 AC/B BSWGRM RCS RCS 10 MOV RC

WC-1EMAD 600 AC/B BSWGAM RCS RCS-310 MOV N

MCC1EMAD 600 AC/B BSWGRM RCS RCS 350 MOV N

WGlE MAE 600 AC/A DGRM 703 EP DGPI A MDP DGRM703
'

MCC-1 EMAE 600 AC, A DGAM703 EP NSW 70A MOV DGRM703

MCC-1EMAE 600 AC/A CGRM703 EP NSW 73A MOV DGRM703

MCC 1EMAF 600 AC/B DGAM714 EP DG-P10 MDP DGAM714

McC.1EMxF 600 AC/B OGRM714 EP NSW 1718 MOV DGRM114

MCC 1EMAF 600 AC/B DGRM714 EP NSW 1740 MOV DGRM714

MCC 1EMXH 600 AC/A MCCIEMxH AFW NSW 148A MOV AFWMDRM

MCC-1EMXH 600 AC/A MCCIEMAH AFW NSW 148/. MOV AFWMDRM -
MCC1EMAH 600 AC/A MCC1EMAH AFW NSW 148A MOV AFWMDRM

MCC1EMAH 600 ACsA MCC 1F.MAH EP MCG1EMAH1 MCC ASWGRM

MCC1EMXM 600 AC/A MCCIEMAM NSW SW 13A MOV AFWMDRM

MCC 1EM(H 600 AC/A MCC1EMAH NSW NSW 7A MOV AFWMDRM2

MCC-1E MxH-1 600 AC/A 750EPENRM AFW NSW 147AC MOV AFWMDRM

MCC- 1E MxH-1 600 AC/A 750EPENRM AFW NSW 147AC MOV AFWMDRM

MCC 1EMxH-1 600 AC/A 750EPENRM AFW NSW 147AC MOV AFWMDRM

MCC-1 EMxH-1 600 AC/A ASWGRM NSW NSW 10AC MOV AFWMDRM2

MCC- t E MAH-1 600 AC/A ASWGRM NSW NSW 12AC MOV AFWMORM
.

V,
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Tabl3 3.6 2. Partial Listing of Electrical S:urces and Loads
at McGuire 1 (continued)

POWEA VOLTAGE EMEHG POWER SOU4CE LOAD LOAD COMP COMPQNENT
SOURCE LOAD GRP LOCATON SYSTEM COMPONENT ID TYPE LOCATION

MCC 1MAC 600 MCC1MAC AF W AF W-6 MOV HCCF

MCC ISMAA 600 MCC1S.'axA NSW NSW1 MOV YARD

MCC4 M AB 600 ~iJCCSMAB ECCS HH 18 MOV HARMB

MCC SMAB 600 MCCSMAD ECCS RH 18 MOV HxRMB

MCC SMAB 600 E CSMAD ECCS HH 33 MOV HAMRD

MCC-SMAD 600 McCSMAB ECCS RH 33 MOV HARMb

TR 1ELxA 600 AC/A ASWG4M ti P BUS 1ELXA BUS ASWGRM

TR 1ELAB 600 AC/B BSWG4M EP BUS-1ELxB BUS BSWG4M
~

1R 1ELAC 600 ACsA ASWG4M EP BUS 1ELAC BUS ASWGRM

T R-1ELxD 600 AC/B BSWG4M EP BUS 1ELAD BUS BSWGAM

T41ELxE 600 AC, A ASWG4M EP BUS-1 E LXA BUS ASWGRM

T 4- 1 E LAE 600 AC/A ASWGRM EP BUS 1ELxC BUS ASWGHM

TR tELAF 600 AC4 0 BSWGRM EP BUS iELxB BUS BSWG4M

TR 1ELAF 600 ace 8 BSWGRM EP BUS 1ELxD BUS BSWG4M

%

I

i

;

;

;
!

i

6

.
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McGuire 1 & 2. .

3.7 COMPONENT COOLING WATER SYSTEM (CCW)
2

3.7.1 System Function

The CCW system is designed to remove residual und sensible heat from the RCS
ciudma plant shutdown by cooling the HHR heat exchangers, to cool the letdown flow to the
Chemk,' and Volume Control System during power operanon, cool the spent fuel pool water, and
to provide cling to dissipate heat from vanous primary plant components.

3.7.2 Systen Definition
1

The CCW system is a closed loop cooling syst' 1 consisting of two parallel loops.
Each loop consists of|wo pumps and one heat excha < tr ,liag loads are divided between
the two headers in such a manner to ensure that caN a redundant set of components.,

needed to establish and maintain a safe shutdowr . . . on rollowing a design basis accident. The
heat exchangers trantti;r heat to the Nuclear Senice Water system. A surge tank accommodates
expansion, contractior., and inleakage of water.

Simplified drawings of the CCW system are shown in Figures 3.71 and 3.7 2. A
summary of the d:aa on selected CCW system components is presented Ln Table 3.71.

3.7.3 Sutem Oneration
Two compo

accessary cooling requ,nent cooling pumps and one component cooling heat exchanger provide theirements during normal operation. The remaining two pumps and one heat
exchanger serve as a backup system, lleat loads supported by the CCW system include the
following:

RilR heat exchangers-

RHR pumps.
,

Fuel pool cooling heat exchangers-

Letdown heat exchanger .-
'

Excess letdown heat exchanger
- -

Component cooling is also provided for additional components, such as the reactor
cooling pumps and other components of the Chemical and Volume Control System. At the reactor
coolant pump, component cooling water removes heat from the bearing oil and the thermal barrier.

3.7.4 System Success Crlieria
Two CCW pumps per unit and one heat exchanger provide adequate cooling under the

following conditions (Ref.1):

Normal station operation-

Cooldown and refueling-

IIX'A-

3.7.5 Comoonent Information.

A. Component Cooling Water Pumps l Al, l A2,1B1, and 182
1. Rated flow: 3500 gpm @ 180 ft head (78 psid)
2. Rated capacity: 507c
3. Type: honzontalcentrifugal

B. Component Cooling Heat Exchangers l A and IB
1. Design duty: 4.06 x 106 Bru/hr
2. Type: shell and straight tube

53 10/89-
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McGuire 1 & 2 I

3.7.6 Sunnort Systerns and Interfaces !

A. Control Signals
i 1. Automatic
'

a. The CCW pumps are not automatically actuated.
b. The CCW nonessential header is automatically isolated from NSW Loop B

,

when a safety injection signal is present.
; 2. Remote Manual'

The CCW pumps can be actuated by remote manual means from the control room.

B. Motive Power
'

The CCW motor driven pumps and motor operated valves are Class lE AC loads that
i can be supplied from the standby dicsci generators as described in Section 3.6.

C. Other
1. De CCW heat exchangers are cooled by the Nuclear Service Water system.
2. Normal makeup to the CCW split volume surge tank is provided by the-

demineralized water system. A backup source of makeup water is the Nuclear
Service Water System (see Section 3.8).

3. Lubrication is assumed to be provided locally for the CCW pumps.
4. Systems for pump room cooling have not been identified.

'

2.7.7 Section 3.7 References

1. McGuire Final Safety Analysis Report. Section 9.2.4.2 '

i

|

-

- .

- .
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Table 3.7-1. McGuire 1 Component Cooling Water System Data Summary
for Selected Components

!:

COMPONENT ID COMP. LOCATION POWER SOURCE VO LTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP. I

CC-2288 MOV 750AB MCC-1EMXB 600 ELEORM722 AQB

f
CC-230A MOV 750AB MCC-1EMXA 600 MCCHM AC/A
CC-50A MOV 750AB MCC-1EMXA 600 MCCRM AC/A L

CC-538 MOV 750AB MCC-1EMXB 600 ELEORM722 ACB
CC-56A MOV 750AB MCC-1EMXA 600 MCCRM AC/A
CC-81b MOV. 750AB MCC-1EMXB 660 ELEORM722 AC/B
CC-HX7A HX 750AB
CC-HX1B HX 750AB !

CC-PI A1 MDP 733AB BUS-1 ETA 4160 ASWGRM AC/A
CC-P1 A2 MDP 733AB ' BUS-1 ETA 4160 ASWGRM AC/A,

! " CC-P181 MDP 733AB BUS-1ETB 4160 BSWGRM AC/B I
r

CC-P182 MDP '33AB BUS-1 ETB [4160 BSWGRM AC/B
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McGuire 1 & 2

3.8 NUCLEAR SERYlCE WATER (NSW) SYSTEM
3.8,I System Function

The Nuclear Service Water System supplies cooling water from the ultimate heat sink,
Lake Norman, to various heat loads in both the primary and secondary portions of the plant. The
system is designed to provide a continuous flow of cooling water to these systems and components
necessary for plant safety either during normal operation or under abnormal and accident
conditions.

3.8.2 System Definition

The Nuclear Service Water System contains twc acaders, each supplied by a single
motor driven pump. The sources of water for the system are the Low Level Intake Cooling Water
System, the Standby Nuclear Service Water Pond (SNSWP) and the Condenser Circulating Water
System. Strainers are provided to remove impurities from the raw water before it enters the NSW
pumps.

Simplified drawings of NSW header l A are shown in Figures 3.81 and 3.8 2.
Simplified drawings of NSW header 18 are shown in Figures 3.8 3 and 3.8 4, A summary of the
data on selected SW system components is presented in Table 3.81,

3.8.3 System Oneratinn
Dunng normal operation, channel A of the NSW system is in operation providing

cooling water to essential und non-essentialloads. The normal source of water is Lake Nomian
through the low Level Intake Cooling Water System. Essential loads are those required for safe
shutdown, and are therefore redundant and served by the corresponding channels of the NSW
system. lleat loads supported by the NSW system include the following:

AFW, CCW, Charging, SI, RHR, and CS pump motors-

- Diesel generator, CCW, and CS heat exchangers
|

The NSW also provides an assured supply of water to the Auxiliary Feedwater System.
NSW header l A can supply AFW pum as l A and 1 (turbine driven pump) while NSW header 1B
can supply AFW pumps IB and 1 A t aird connection to the AFW system from NSW header l A
can supply all three AFW pumps.

During normal operation with supply from the Low Level Intake Cooling Water
System, water is returned to Lake Norman via the Condenser Circulating Water system. There are
four cross ties between the NSW loops:

|

Main supply cross over (suction side of NSW pumps)-

Pump discharge header cross-over-

Non-essential loop supply header-

Main dicharge cross-over-
1

These cross ties are intended to give the NSW system added flexibility to operate should more than
one failure occur.

3.8.4 System Success Criteria
!

An NSW train can provide adequate cooling for the associated heat loads if the single I
NSW pump in the loop operates and an intact and open flow path exists to the heat loads of '

interest.

O
$8 10/89,
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McGuire 1 & 2 ]

' 3.8.5 Comnonent Information

A. Service Water Pumps I A and IB
: 1. Rated flow: 17,500 gpm @ 130 ft head (56 psid)

,

2. Rated capacity: 100 % '

; 3. Type: horizontalcentrifugal
i

B. Ultimate Heat Sink Lake Nonnan

3.H.6 Sunnort Systems and Interfaces

i A. Control Signals
1. Automatic

a. The NSW pumps are not automatically actuated.
b. The NSW main supply and discharge cross over lines are automatically isolated-

! when a safety injection signal is present,
i c. The NSW non essential header is automatically isolated from NSW Loop B
j when a safety injection signal is present. The non essential header continues to

be su? plied from NSW Loop A until it too is isolated by a Containment Sp ay3

j signa !.

;- 2. Remote Manual
. ,

i The NSW pumps can be actuated by remote manual means from the control room.

; B. Motive Power
The NSW motor driven pumps and motor operated valves are Class IE AC loads that

.I can be supplied from the standby diesel generators as described in Section 3.6.

! C. Other
i 1. Lubrication is assumed to be provided locally for the NSW
; 2. Systems for pump room cooling have not been identified. pumps.

i

1-
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Table 3.8-1. McGuire 1 Nuclear Service Water System Data Summary
for Selected Components

1

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

NSW-1 MOV YARD MCC-ISMXA 600 MCC1SMXA

NSW-10AC MOV AFWMDRM2 MCC-1EMXH-1 600 ASWGRM AQA

f
NSW-11B MOV AFWMDRM2

NSW-12AC MOV AFWMDRM MCC-1EMXH-1 600 ASWGRM AC/A |,

NSW-13A MOV AFWMDFtt MCC-1EMXH 600 McA1EMXH AC/A |

NSW-16A MOV AFWMDRM MCC-1EMXA 600 MCCRM AQA !

NSW-188 MOV AFWMDRM2 MCC-1EMXB-? 600 ELEORM722 AQB
> i'

NSW-7A MOV AFWMDRM2 MCC-1EMXH 600 MCC1EMXH AQA
| NSW-98 MOV AFWMORM2.

'

!-

NSW-P1A MDP 716AB BUS-1 ETA 4160 ASWGRM AC/A i

f- @ NSW-PIB MDP 716AB BUS-1ETB 4160 BSWGRM AC/B

|,

;'

i
,

F

!
'

i

)
J

y' ,

* ., O
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!

0
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McGuire 1 & 2

3,9 CilEMICAL AND VOLUME CONTROL SYSTEM (CYCS)
3,9,1 System Function

The CVCS is responsible for maintaining the proper water inventor iin the Reactori

Coolant System and rnaintaining water purity and the proper concentration of nutron absorbing
and corrosion inhibiting chemicals in the reactor coolant. The makeup function of tns CVCS is
assumed to be required to maintain the plan i a long term (8 hours) hot shutdown condith>n.

3,9,2 blem DefinittDD
The CVCS provides a means for injection of control poison in the fomi of boric acid

solution, chemical additions for corrosion control, and reactor coclant cleanup and degasification.
This system alt.o adds makeup water to the RCS, reprocesses water letdown from the RCS,
provides seal water injection to the reactor coolant pump seals, and performs emergency core
cooling. The centrifugal charging pumps in the CVCS also serw as the high head safety injection
pumps of the ECCS.

The CVCS consists of two subsystems: the charging, letdown, and seal water system,
and the chemical control, purification, and makeup, system. The functions of the CVCS are
performed by the following components: the charging pumps, (two centrifugal, one positive
displacement), boric acid makeup pumps, reactor water makeup pumps, volume control tank, boric
acid tanks, and various heat exchangers_ and demineralizers.

Simplified drawings of the CVCS, focusing on the charging portion of the system, are
shown la Figures 3.91 and 3.0 2.

3,9.3 System Oneration

D'uring normal plant operation, one charging pump is running with its suction aligned
to the Volume Control Tank (VCT). The letdown flow from RCS loop 3 cold leg is cooled in the
shell side of the regenerative heat exchanger, then directed to the VCT. The reactor makeup control

g system maintains the desired inventory in the VCT. The bulk of the charging flow is pumped back*

to the RCS through the tube side of the regenerative heat exchanger. Two charging lines,into cold
legs 1 and 4 are provided. A portion of the charging flow is directed to the reactor coolant pumps
through a seal water injection filter.

The e ntrifugal charging pumps also serve as the high head safety injection pumps of
the ECCS (see Section 3.3). During a LOCA the CVCS is isolated except for the centrifugal
charging pumps and the piping in the safety injection path. The puatps take suction on the
Refuehng Water Storage Tank (RWST) and inject into all four cold legs. In Unit I water is-
injected through the Boron Injection Tank (Brr). In Unit 2 the BIT has been deleted and water is>

in,Jected directly into the cold legs.
The reciprocating (positive displacement) charging pumps is used to perform

hydrostatic tests which verify the integrity of the RCS T.M oump can pressurir .he RCS to the
maximum design test pressure.

3.9.4 System Stiecess Criteria
Any one charging pump can provide adequate flow for normal makeup to the RCS.

Success criteria related to the ECCS function of the centrifugal charging pumps is discussed in
Section 3.3.

3,9,5 comnonent Information
.

A. Centrifugal charging pumps lA and 1B
1. Rated flow: 150 @ 5X00 ft head (2514 psid)- --

2. Rated capacity: 100G
3. Type: centrifuga!

69 10/89
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McGuire 1 & 2

B. Reciprocating charging pump 1
r 1. Rated flow: 98 gpm

(- 2. Rated capacity: 100'7c
3. Type: positive displacement

3.9.6 Supnort Nestems and Interfaces

A. Control Signals
1. Automatic

The centrifugal charging pumps are automatically actuated by a safety injection
signal (SIS).

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

B. Motive Power
The charging pumps and motor o v. rated valves of the CVCS are Class IE AC loads
that can be supplied from the stand ay diesel generators as described in Section 3.6.

C. Other
]

1. The charging pumps are cooled by the Nuclear Service Water system (see Section
3.8).

2. Lubrication is assumed to be provided locally for the charging pumps, '

3. Systems for charging pump room cooling have not been identined.

OO

!

r( !
1

!
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Table 3.9-1. McGuire 1 Chemical and Volume Control System
: Data Summary for Selected Components

,

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EidERG.
TYPE LOCATION LOAD GRP.

,

CH-108 - MOV RM812 MCC-1 EMXB-1 600 ELEORM722 AC/B
.

CH-221A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
CH-222B MOV PPCHASE MCC-1 EMXB-2 600 ELEORM722 AC/B [
CH-4A MOV RM812 MCC-1EMXA 600 MCCRM AC/A !

-

'

CH-5B MOV RM812 MCC-1 EMXB-1 600 ELEORM722 AC/B
CH-9A MOV RM312 MCC-1EMXA 600 MCCRM AC/A

. CH-EIT TANK RM812
-
'

CH-P1A MDP 716AB BUS-1 ETA 4160 ASWGRM AC/A
CH-P1B MDP 716AB BUS-1 ETB 4160 BSWGHM AC/B

d

i

,

4

4

4

I bs
E

!
4

_



i

' '

McGuire 1 & 2 !

4. PLANT INFORMATION
t

4.1 SITE AND BUILDING SUMMARY
The McGuire Nuclear Station is located on a site of approximately 30,000 acres ofland

.

!

in northwestern Mecklenburg County, North Carolina. The site is approximately 17 miles
northwest of Charlotte. The site is bounded on the west by the Catawba River and on the north by
Lake Norman. The power station contains two operating units, McGuire I and 2. Figure 41 is a
general view of the plant and vicinity (from Ref.1).

The major structures at this unit include the two containment buildings, two turbine
buildings, a shared auxiliary building, a shared service building, and the intake structure. A site
plot plan is shown in Figure 4-2.

Each containment structure is reinforced concrete cylinder with a steel liner and an ice
condenser. An elevation view of a Westinghouse ice condenser containment similar to McGuire is i

shown in Figure 4 3. The containmen: contains the reactor vessel, reactor coolant pumps, steam
generators, and pressurizer. Pumps, piping, and valving for the reactor coolant system is
completely contained within the containment structure. Access to the building is via an equipment ;

hatch or a personnel hatch. Piping and electrical penetration areas are on various levels of the
auxiliary building, on the nortneast and southwest side of the containment, respectively.

The turbine buildings, located south of their respective containments, house the turbine
generator and the associated power generating auxiliaries.

The auxiliary building is located mainly to the north of the containments, it contains
much of the plant's safety related equipment, specifically the auxiliary feedwater pumps, high
pressure injection pum as, RHR pumps and heat exchangers, containment spray pumps, charging
pumps, component coo ing water pumps and heat exchangers, and motor control centers supplying
power to safety system components.

The intake structure is located north of the auxiliary building, on Lake Norman The
remainder of this section pertains only to Unit 1.

g 4.2 FACILITY LAYOUT DRAWINGS
Figures 4-4 through 4-9 are simplified building layout drawings for the McGuire 1

containment and auxiliary building. Similar drawings for McGuire 2 are shown in Figures 4-10 to
414. The Standby Shutdown Facility (SSF)is shown in Figure 4-15. The turbine and service
building and the intake structure are not shown on these drawings. Major rooms, stairways,
elevators, and doorways are shown in the simplified layout drawings however, many interior walls
have been omitted fer clarity. Labels printed in uppercase correspond to the location codes listed in
Table 4-1 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are prin_ted in lowercase type.

A listing of components by location is presented in Table 4-2. Components included in
Table 4 2 are those found in the system data tables in Section 3, therefom this table is only a partial
listing of the components and eqmpment that are located in a panicular room or area of the plant.

4.3 SECTION 4 REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features _of Commercial Nuclear Power
Plants.", ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory, Nuclear Safety
Information Center, January 1972.
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Table 4-1. Definition of McGuire 1 Building and
Location Codes

Codes Descrintions

1. 600AB 600* clevation of the Auxiliary Building

2. 716AB 716' elevation of the Auxiliary Building

3. 733AB 733' elevation of the Auxiliary Building

4. 750AB 750' elevation of the Auxiliary Building

5, 733EPENRM Electrical Penetration Room, located on the 733' elevation of the
Auxiliary Building

6. 750EPENRM Eketrical Penetration Room, located on the 750' elevation of the
4

Auxdiary Building

7. 767EPENRM Electricai Penetration Room, located on the 767' elevation of the
Auxiliary Building

8. AFWMDRM Auxiliary Feedwater Motor Driven Pump Room, located on the
716 elevation of the Auxiliary Building

9. AFWMDRM2 Auxiliary Feedwater Motor Driven Pump Room for Unit 2,O located on the 716' elevation of the Auxiliary Building

10. AFWrDRM Auxiliary Feedwater Turbine Driven Pump Room, located on the
j

716 elevation of the Auxiliary Building ~

l 1. ASWGRM Switchgear Room A, located on the 716' elevation of the Auxiliary
Building

i

_ 12. BATDISAREA Battery Area, located on the 733' elevation of the Auxiliary' ,

Building _

13. BSWGRM Switchgear Room B, located on the 733' elevation of the Auxiliary
Building

14. CR Control Room

15. CSPMRMA Core Spray Pump Room A, located on the 685' elevation of the
Auxiliary Building

16. CSPMRMB Core Spray Pump Room B, located on the 685' elevation of the
Auxiliary Building

17. CST Condensate Storage Tank, located on the Roof of the Service
Building

Pd
,
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Table 4-1. Definition- of McGuire .1 Building and
Location Codes (Continued)

j ,C.g,d,gs DescrIntions

| 18. DGRM703 Diesel Generator Room 703, located on the 733' elevation of the -
j Auxiliary Building
i

19. DGRM714 . Diesel Generator Room -714, located on the 733' elevation of the
; Auxiliary Building
j

i 20. ELEQRM722 Electrical Equipment Room 722, located on the 733' elavation of
| the Auxiliary Building

21. EVCA Vital Battery EVCA, located on the 7a3' elevation of the Auxiliary
i Building
i

| 22. EVCB Vital Battery EVCB, located on the 733' elevation of the Auxiliary
; Building -
)
j 23. EVCC Vital Battery EVCC, located on the 733' elevation of the Auxiliary -

Buildingi
.

24. EVCD
j, Vital Battery EVCD, located on the 733' elevation of the Auxiliary

Building

! 25. HXRMA- Heat Exchanger Room A, located on the 750' elevation of thejv Auxiliary Building
! 26. HXRMB Heat Exchanger Room B, located on the 750' elevation of the-
; Auxiliary Building

| 27. IDH Inside Doghouse
,-

,

j 28. IPPCHASE - Inside Pipe Chase - runs vertically through the Auxiliary Building
; just east of Containment

'

;

'
29. -MCCIEMXA-1 Motor Control Center IEMXA-1, located on the 750' elevation of 1

| the Auxiliary Building
[

30. MCCIEMXH Motor Control Center IEMXH, located on the 750' elevation of'-

the Auxiliary Building
.

.

31. MCCIMXC Motor Control Center IMXC, located in the Turbine Building
4

32. MCCISMXA Motor Control Center ISMXA, located on the 733' elevation of
i

-

the Auxiliary Building

. 33. MCCRM Motor Control Center Room, located just east of Containmentf on the 750' elevation of the Auxiliary Building
i s
!
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Table 4-1. Definition of McGuire 1 Building and
Location Codes (Continued)

Or ;

m Descrintions

34. MCCSMXB Motor Control Center SMXB, located or, me 733' elevation of the -
Auxiliary Building

35. ODH Outside Doghouse

36. OPPCHASE Outside Pipe Chase - runs from elevation 716' TO 750' elevations
just west of the Containment

37. PENE716 Penetration Area, located on the 716' elevation of the Auxiliary
Building

38. PENE733 Penetration Area, located on the 733' elevation of the Auxiliary
Building -

39. PENE750 Penetration Area, located on the 750' elevation of the Auxiliary.
Building

40. PPCHASE Pipe Chase - runs through all elevations of the Auxiliary Building

40. PPTRENCH730 Pipe Trench - running from AFWMDRM to the Diesel Generator

O'
Area

42. PPTRENCH756 Pipe Trench - running from RWST to Auxiliary Building

43. RC Reactor Containment

44. RHRPMRMA Residual Heat Removal Pump Room A, located on the 685'
elevation of the Auxiliary Building 39.

45. RHRPMRMB Residual Heat Removal Pump Room B, located on_ the 685'
elevation of the Auxiliary Building

146. RM623 Room 623, located on the 716' elevation of the Auxiliary Building - !
l: -47. RM812 Room 812, located on the 750' elevation of the Auxiliary Building

- contains piping from the RWST to the Safety Injection System.

'

48. ROOF Roof of the Service Building

49. RWST Refueling Water Storage Tank

|
,

{ 50. SB Service Building - '

i 51. SBPPTRENCH Service Building Pipe Trench
!p) 52. SIPMRMA Safety Injection Pump Room A, located on the 716' elevation of.
'

the Auxiliary Building -.

'

|
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Table 41. Definition of McGuire 1 Building and |

Location Codes (Continued)

Codes Descrintions

53, SIPMRMB Safety Injection Pump Room B, located on the 716' elevation of
the Auxiliary Building

54. SUhiP Sump Area, located beneath the reactor vessel

55. TB Turbine Building

l56. TLSF Spent fuel pool operating floor ;

57, YARD Yard Area - outcide the Reactor Building

\

J

I
;
1

|
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| Table 4 2. Partial Listing of Components by Location
iat McGuire 1
{

, (~)
's /

| LOCATION SYSTEM COMPONENT ID COMPk/
TYPE

'716AB CVCS CH-P I A MDP

716AB CVCS CH PIB MOP

716AB NSW NSW P1A MOP

756AB NSW N SW-P I B MDP

|733AB CCW CC-P I A1 mop

|733AB CCW CC PIA 2 MOP l

733AB CCW CC-P IB 1 MOP

733AB CCW CC-P182 MOP

733EPENRM RCS HTR-PNL 1B PNL

750AB CCW CC-22BB MOV

750AB CCW CC-230A MOV

350AB CCW CC 50A MOV

750AB CCW CC-538 MOV<

750AB CCW CC 56A MOV
'

j 750AB CCW CC-818 MOV
w 750AB CCW CC-HA1 A HX

750AB CCW CC-HAIB HX

750EPENRM RCS HTR-PNL 1 A PNL

W MORM AFW AFW P1A MOP

AFWMORM AFW AFW 11A MOV

AFWMORM AFW NSW-147AC MOV

AFWMORM AFW N5W 148A MOV

AFWMORM AFW AFW PIB MOP

AFWMORM AFW NSW 147AC MOV

AFWMORM AFW NSW 148A MOV

AFWMORM AFW AFW 98 MOV

AFWMORM AFW AFW 116B MOV

AFWMORM AFW NSW 147AC MOV

AFWMORM AFW NSW 148A MOV

AFWMORM AFW AFW 15A MOVI,,r (
\

5 ;
|'% ,r
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Table 4 2. Partial Listing cf Camponents 'by Location
at McGuire 1- (continued)

d
. LOCATQN SYSTEM COMPONENT ID COMP

-TYPE

AFWMDRM AFW AFW 188 MOV --

AFWMDRM - NSW . NSW 12AC MOV

AFWMDRM NSW NSW 13A MOV.

AFWMDRM NSW NSW 16A MOV
l

AFWMDRM2 NSW NSW 10AC MOV |
l

AFWMDRM2 NSW NSW 11B MOV I

AFWMORM2 NSW. NSW 18B MOV

AFWMORM2 NSW NSW-7A - MOV

AFWMDRM2 NSW - NSW 98 - MOV.

AFWTDRM AFW AFW P1 TDP

AFWTDRM AFW AFW 7A MOV=

AFWTDRM AFW AFW 86A MOV

AFWTDRM AFW NSW 69A MOV.

ASWGRM EP CB-lETA CB

ASWGRM EP BUS-1 ETA BUS

ASWGRM EP BUS 1ELXA BUS:

ASWGRM EP BUS-1ELXC BUS-

ASWGRM EP TR 1ELXA - XFW -

ASWGRM. EP TR 1ELXC XFW -
|ASWGRM- EP BUS-1ELXA BUS- |

ASWGRM CP BUS 1ELXC BUS

ASWGRM EP TR 1ELXE. XFE
ASWGRM EP. TR 1ELXE - XFW

,

ASWGRM EP MCC-1EMXA-2 MCC

ASWGRM EP MCC-1EMXA-4 MCC-

ASWGRM EP- MCC-1EMXH-1 MCC

ASWGRM E P -- MCC-1EMXC . MCC-

BATDISAREA EP BUS-EVDA BUS

BATDISAREA EP BUS-EVDB BUS

BATDISAREA EP BUS EVDA BUS
l .

x
N
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Table 4 2. Partial Listing of Components _ by i.ocation i

.

at McGuire 1 (continued) !

I
LOCATION SYSTEM COMPONENT ID COMP

TYPE-

BATDISAREA EP BUS-EVDB BUS

BATDISAREA EP BC EVCA BC

BATDISAREA EP BC-EVCB
-

BC

BATDISAREA EP. BCEVCC BC

BATDISAREA EP BC EVCD BC

BATDISAREA EP BUSlEKVA BUS

BATDISAREA EP BUS 1EKVB BUS

BATDISAREA EP BUS 1EVC BUS
,

BATDISAREA EP BUS 1EKVD BUS

BATDISAREA EP INV EVIA INV
a-

BA.TDISAREA EP INV EVIB - INV -

BATDISAREA EP INV-EVIC
~

"I6

BATDISAREA EP INV EVID INV I

M REA- EP- BUS-EVDC - BUS

O BATDISAREA EP BUS-EVDC BUS:

BATDISAREA . EP BUS-EVDD BUS-

BATDISAREA EP BUS EVDD BUS-

MRM E P. . CB 1ETB CB

W ARM tiP . BUS 1ETB- BUS.
-1

W/GRM . EP BUS-1ELXB . BUS

T.WGRM EP BUS-1EU(D BUS
~

JSWGN EP TR 1ELXB X%

' BSWGRM EP - TR-1ELXD XFE
'

BSWGRM EP. BUS-1ELXB BUS

BSWGRM EP BUS-1ELXD BUS =

BSWGRM- EP- TR 1ELXF XFE

BSWGRM EP< TR 1ELXF - XFW

BSWGRM EP MCC1EMXD- MCC
!

CSPMRMA CS CS 18A MOV-

CSPMRMA CS CS-PI A MDP

96 10/89-
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Tabla /. 2. Partial Listing cf C:mponents by Lccation :

at McGuire 1 (continued) |

. LOCATION tsVSTEM COMPONENT ID COMP ~
y TYPE,

; CSPMRMB CS CS 18 MOV

CSPMRMB 'CS CS PIB MDP l

~ CST AFW AFW CST . TANK

CST AFW AFW-CST TANK-
'

CST AFW AFW-CST TANK

DGRM703 EP MCC-1EMXE MCC

DGRM703 EP DG-1A DG,

(
DGRM703 EP DG-PI A MDP,

M iu3 EP DG1A DG

DGRM703 EP DG-HX1A - HX;

DGRM703 EP DG1 13 XV

DGRM703 EP NSW 70A MOV

DGRM703 EP NSW 73A MOV

DGRM703 EP MCC-1EMXE MCC
,

|{ DGRM714 EP- MCC 1EMXF MCC

\ DGRM714 EP DG-i B DG

DGRN714 EP DG-P18 MDP

M 714 EP- - OG-1 B DG

DGRM714 EP DG-HX1B W

DGRM714 EP DG2 33 XV
*

; DGRM714 EP NSW 171B MOV- ,

DGRM714 EP NSW 1748 MOV,

|
OGRM714 EP MCC 1EMXF. W'~

,

; TL50RM722 EP. MCC1EMXB MCC

WHM722 i EP. MCC1EMXB MCC
:
'

ELEGRM722 EP MCC lEMXB-1 MCC 4

ELEORMT22 LP MCC 1EMXB-2 MCC

WCA .EP BT EVCA BAT
-

1- EVCB EP BT EVCB BATT

EVCC EP BT EVCC BATT4

)
~

v
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Table 4 2. Partial Listing of Components by Location
at McGuire 1 (continued),

3
LOCATION SYSTEM COMPONENT ID COMP

TYPE

EVCD EP- BT "D BATT

HXMAB- EOCS RH1^ h4dV

HXRMA- CCW RH-HX1 A HX

HXRMA CS CS-HX i A HK

HXRMA ECCS RH-HX1A HK

IHXRMB CCW RH-HX1B HX

HXRMB CS CS-HX1B HX-

iHXRMB ECCS RH 33 MOV

HXRMB- ECCS RH-HX1B HX

HXRMB ECCS RH 18 MOV

ItXRMB ECCS RH 18 MOV '

,

OH AFW AFW 46B MOV-

OH AFW AFW 50B MOV'

IDH AFW AFW-54A MOV
;

IDH AFW AFW 58A MOV-\
IDH AFW AFW-48ABC - NV

IDH AFW AFW49AB NV-

7@ CHASE AFW AFW 1610 - MOV

|PPCHASE -- AFW AFW 162C MOV-

(PPCHASE AFW AFW 161C MOV

iPPCHASE AFW AFW 1620 MOV
'

~

IPPCHASE AFW_ AFW 161C mrv-
IPPCHASE AFW AFW 162C. C,

~

(PPCHASE CS- RH-)S4B MOV

(PPCHASE ECCD- RH 184B- MOV

MCCIEMXA 1 EP- MCC-1EMXA 1 MCC -s

MCC1EMXM EP- MCC1EMXH MCC

MCC)MXC EP MCC lMXC MCC,

'

MCCISMXA 2P. MCC-15 A MCG

MCCRM . EP MCC-1EMXA m'

v. -
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Table 4 2. Partial L4sthg of Components by Location
at McGuire 1 (continued)

O LOCATION SYS TE M COMPONENT ID COMPs
TYPE

W CSMAB EP MCC-SMAB MCC

OOH AFW AF W 38B MOV

90H AFW AFW 42B MOV
|8, DH AFW AFW42A N['

QDH AFW AFW 66A . nd 'f i

7ENE?t6 ECCS St116A NE -

|| PENE716 ECCS Li1500 MOV

PENE716 tiCU SI118m MOV

PENE 716 ECCS SI tbv0 MOV

PENF 7h ECCS SIM2A MOV
~

PENE733 ECCS Sl162A MOV

PENE760 CS CS-29A MOV

PEN E 750 CS CS 32A MOV

PENE750 CS CS 12B MOV

PENE760 CS CS 15B MOV
N

PENE750 ECCS SI152B MOV

TTUU50 ECCS Sl 152B MOV

{ PPCHASE CS RH 185A MOVl

PPCHASE CS RHiDA MOV

M HASE CS RH 40 MOV

PPCHASE CS RH 185A MOV

PPCHASE CVCS CH 221A MOV
~

PPCHASE CVCS CHF21B MOV

PPCHASE ECCS Sl121A MOV

PPCHASE ECPS RH 185A MOV

PPCHASE ECCS RH-1f*A MOV

PPCHASE ECCS RH 4B MOV

PPCHASE ECCS RH 56A MOV
*

PPCHASE ECCS Sl.135B MOV

PPCHASE ECCS Si 136B MOV

\
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Table 4 2. Partial Listing cf Ccmponents by Location
'

at McGuire 1 (continued) ;

I

LOCATON SYSTEM COMPONENT ID COMP
TYPG

FPCHASE ECCS SI1000 MOV
i
i WUHASE CCCS Sl121A MOV
:

} PPCHASE ECCS Si13bB MOV
:
1 N AFW SG1B SG
:

] N AFW SG10 SG

FC MW SG 10 SG

N ." SG-1 B SGi

!
: RC AFW SG lO SG
f

,

AC AFW SG1D SG
J

FC AFW SG1B SG

RC AFW SG10 SG
a

'
RC AFW SG 1D SG

| RC AFW S@)A SG

E AFW SG 1 A SG

RL, AFW SG1A M3

.I.
N CS RCS VESSEL RV

FC CS RCS VESSEL RV
.

RC ECCS RCS VESSEL RV,

} RC ECCS RCS VESSEL RV

!
RC ECCS RCS-VESSEL RV

; FC RCS RCS18 MOV

\RC RCS RCS 2AC M0V j
!RC RCS RCS VESSEL RV '

, .

! 1

RC RCS RCS-31 B MOV I

| |
N RCS RCS 32B NV

RC RCS RCS 33A MOV,

RC RCS RCS-34A . NV

FC RCS RCS 350 MOV I

'

N RCS RCS 36B NV

RHRPMRMA ECCS RH-P I A MDP
.

|,(
- -i
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Table 4 2. Partial Listing cf C:mpon:nts by Locatlan i

at McGuire 1 (continued)

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

RHRPMRMB ECCS RH P1B MDP

RM812 CVCS CH-BIT TANK

M' CVCS CH-4A MOV

RM612 CVCS CH 9A MOV

PM812 CVCS CH 5B MOV

HM8 i '' CVCS' CH 10B MOV

ROOF AFW AFW4 MOV

RWST CVCS S6-RWST TANK

RWST ECCS S6-RWST TANK

RWST ECCS- 56RWST TANK

SIPMRMA EC6B~ S6 PIA MDP

SIPMRMA ECCS SI-334 B MOV

56PMRMA ECCS SI103A MOV

W MRMA ECCS SI332A MOV

M RMA ECGS SI333B MOV

* SiPMRMA ECCS Si103A MOV
''

SiPMRMA ECCS Si117 XV

SIPMRMA ECOS SI-P1 A MDP.

SIPMRMB ECCS SIP 1B MDP
'

SIPMRMB ECCS El149 XV

SIPMRMB ECCS S6PIB MCP

SUMP CS SUMP (ANK

hMP CS SUMP TANK

SUMP ECCS SUMP TANK

TB AFW AFW 2 MOV

TB AFW. AFW 2 MOV

TB AFW -- AFW 2 MOV ,

YARD- NSW NSW,1 MOV-

! f'
\

.
b
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McGuire 1 & 2

5. IllllLIOGRAPilY FOR McGUIRE I AND 2 i
)

1. NUREG 75/104, "Environtnental Statement for the McGuire Nuclear Station,
Units 1 and 2," USNRC.

2. NUREG.0422. " Safety Evaluation Report for McGuire Nuclear Station, Units
1 and 2," USNRC.
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APPENDIX A!

DEFINITION OF SYMHOLS USED IN Til8 SYSTEM AND
LAYOUT DRAWINGS

| A 1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the ma
a system and the important interfaces with other fluid systems. As a general rule,jor flow paths insmall 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 duameter of the connecting major flow path. There usually are two versions of each fluid
system drawing; a simplified system drawing, and a compart.ble drawing showing component
locations. The drawing conventions used in the fluid system drawings are the following:

Flow generally is lett to right.-

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

discharge paths are located on the right.
One exception is the return flow pati in closed loop systems which is right to left.-

Another exception is the Reactor Coolant System (RCS) drawing whic l is " vessel--

centered", with the primary loops on both sides of the vessel.
liodzontal lines always dominate and break vertical lines.-

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

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

among similar components based on their support system requirements (i.e.,
electne power for a motor or solenoid, steam to drive a turbine, pneumatic or
hydraulle source for val"e operation, etc.)
_

Valve symbols allow the reader to distinguish among valves that allow flow in-

either direction, check (non retum) valves, and valves that perform an overpressure
protection function. No attempt has been made to define the specific type of valve
U.c., as a globe, gate, butterfly, or other specific type of valve).
Pump symbols c.istinguish between centrifugal and positive displacement pumps-

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

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

Sourcebook.
Location is indicated by shaded " zones" that are not intended to represent the actual--

room peometry';

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) rone.
The primary flow path in the system is highlighted (i.e., bold white line) in the-

; location version of the fluid system drawings.

A 1. 2 Electrical System Drawings

The electric power system drawings focus on the Class IE rtions of the plant's( electric power system.-- Separate drawings are provided for the AC and D portions of the Class

103 10/89
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McGuire 1 & 2

lE system. There often are two versions of each electrical system drawing; a simplified system
drawing, and a comparable drawing showing component locations. The drawing conventions

; used in the electrical system drawings are the following:

Flow generally is top to bottom-

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

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

system are shown at the to) of the drawing.
Vertical lines dominate anc break horizontal lines.-

Component symbols used in the electrical system drawings are defined in Figure A 2. i

-

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

!Sourcebook.
t

1 ocations are indicated by shaded " zones" that are not intended to represent the )
-

actual room geometry. '

Locations of discrete components represent the actual physical location of the-

component.
The electrical connections (i.e., cable mns) 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 i., crete-

components in an unshaded (white) zone. .

|

' A2. SITE AND LAYOUT DRAWINGS

p A 2.1 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 estimate distances on the site. As-built scale
drawings should be consulted for this purpose.

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

A 2.2 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 imerior walls have been omitted for clarity. The building layout drawings, are
approximately to scale, should not be used to estimate room size or distances. As built scale
drawings for should be consulted his purpose.

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

V
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LJ. MnNUAL V ALVE * XV MANU AL NON RETURN
F' (OPEN/ CLOSED) V ALVE * ICV (OPEN'CLOLED)

O
MOTOR OPER ATED VALVE * MOV MOTOR OPER ATED_

_ (O P E N'C LO S E D) 3 WAY VALVE a 440V
(CLOSED PCRT MAY V ARY)

N
'a SOLEN 0lO OPERATED VALVE e 80V GOLENCID OPER ATED
F' (OPE N/C LOS E D) 3 WAY V ALVE * SOV

# CLOSED PORT MAY V ARY)

HYDR AULeC VALVE . HV L HYDR AULIC NON RETURN_ _

(O P E NIC L O S E D) VALVE * HCV (OPEN/ CLOSED)

' PNEUMATIC VALVE . NV P,iE UM ATIC NON RETURN
F' (OPEN/ CLOS E D) VALVE * NCV (OPEN/ CLOSED)

CNECK V ALVE CV M SAFETV VALyt SV
(CLOSED)

v
W O

POWER OPER ATED RELIEF VALVE, @' POWER OPER ATED RELIEF VALVE,
M SOLEN 0lO. PILOT TYPE PORY dh PNEUMATIC ALLY OPER ATED PORY

(CLOSED) OR
DUAL FUNCTION S AFE TY/R ELIE F
VALVE a SRV
(CLOSED)

CENTRIFUG AL CENTRIFUQ AL
MOTOR DRIVEN PUMP . MDP TVRSINE DRIVEN PUMP * TDP

\ /
I

POSITIVE DISPLACEMENT p0SITIVE DISPLACEMENT,,
,

MOTOR DRIVEN PUMP + MDP
TURSINE DRIVEN PUMP . TOP

I

\ /
I

O
V Figure A-1. Key To Symbols in Fluid System Drawings
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( Figure A-1. Key To Symbols In Fluid System Drawings-
(Continued);
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I
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|
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I

C OR
- RELAY CONTACTS ryg; . rg7 (OPEN/ CLOSED)

1
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( Figure A-2.- Key To Symbols'In Electrical System Drawings
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Figure A 3. Key To Symbols in Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN Tile DATA TAHLES

defined as follows: ppearing in the data tables in Sections 3 and 4 of this Sourcebook are
Tenns a,

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

Code Dennition<

RCS Reactor Coolant System
AFW Auxiliary Feedwater System
ECCS Emergency Core Cooling System (including HPSI and

LPSI)
CS Containment Spray
EP Electric Power System
CCW Component Cooling Water System
NSW Nuclear Service Water System
CVCS Chemical and Volume Control System

COMPONENT ID (also LOAD COMPONENT ID) The component identification (ID) code
in a data table matches the component ID that appears in the corresponding system drawing.
The component ID generally begins with a system preface followed by a component number.5

The system areface is not necessarily the same as the system code. described above. For
component IJs, the system preface corresponds to what the plant calls the component (e.g.
HPI, RHR). An example i.s HPI 730, denoting valve nurnber 730 in the high pressure
injection system, which is pan of the ECCS. The component number is a contraction of the
component number appeanng in the plant piping and instrumentation drawings (P&lDs) and

j electrical one line system drawings,

i LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) Refer'

to the location codes defined in Section 4.

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

i codes.

POWER SOURCE- The component ID of the power source is ilsted in this field (sec4

! COMPONENT ID, above). In this data base, a " power source" for a particular component
(l.c. a load or a distribution component) is the next higher electrical distribution or generating
component in a distribution system. A single component may have more than one power
source (i.e. a DC bus powered from a battery and a battery charger).;

] POWER SOURCE VOLTAGE (also VOLTAGE) The voltage "seen" by a load of a
power source is entered in this field. The downstream (output) voltage of a nansformer,,

mverter, or battery charger is used.
,
1

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) AC and DC load groups (or.

electrical divisions) are defined as appropriate to the plant. Generally, AC load groups are
identified as AC/A, AC/B, etc. The emergency load group for a third of a kind load (i.e. a-;

" swing" load) that can be powered from either of two AC load groups would be identified as;
'

N AC/AB. - DC load group follows similar naming conventions.
; .

.,

f
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TABLE B.I. COL 1PONENT TYPE CODES

OQ 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 retum valve NCV
Hydraulic non return valve HCV
Safety valve SV
Dual function safety / relief valva. SRV
Power-operated relief valve PORV
(pneumatic or solenoid eperated)

PUMPS:
Motor driven pump (centrifugal or PD) MDP
Tutbine driven pum;'(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

(m Heat exchanger (water to water HX, HX
or water to-air HX)
Cooling tower C1'
Tank TANK or TK
Sum SUMP
Ru .. uk RDe
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEM COMPONENTS:
Fan (motor driven, any type) FAN
Air 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 BNIT

CN
'%
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TABLE B.I. COMPONENT TYPE CODES (Continued) {

COMPONENT COMP TYPE
i

ELECTRIC POWER DISTRIBUTION EQUIPhiENT:
Bus or switchgear BUS
Motor control center . hiCC
Distribution panel or cabinet PNL or CAB

'

Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Invener INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MO
Circuit breaker CB
Switch SW
Autonuttic transfer switch ATS
Manual transfer switch MTS

.

.

.

.
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