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» McGuire 1 & 2

McGUIRE 1 & 2 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the McGuire 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 \hat describe
features of this plant or site is presented in Section §.

1. SUMMARY DATA ON PLANT

Basic information on the McGuire | & 2 nuclear power plant is listed below:

Docket number 50-369, 50-370

Operator Duke Power Company

Locaton Mecklenburg County, North Carolina

Commercial operation date 12/81 (Unit 1), 3/84 (Unit 2)

Reactor type PWR

NSSS vendor Westinghouse

Number of loops 4

Power MWUMWe) 3411/1180

Architect-engineer Duke Power Company

Containment type Freestanding cylindrica! 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 1 and 2
< Byron | and 2
- Callaway
Catawba | 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 | and 2
Seabrook i
Sequoyah 1 and 2 (ice condenser containment)
Shearon Harris | and 2
South Texas | and 2
Trojan
Vogtle | and 2
Watts Bar | and 2
Wolf Creek
Yankee Rowe
Zion | and 2

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

feedwater, charfing. and high pressure injection pumps. However, McGuire is one of the few
Westinghouse plants with an ice condenser containment.

| 10/89
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Tabile 3-1.

Generic

System Name

Reactor Heat Removal Systems

Reactor Coolant Inventory Control Systems
Chemicai and Volume Control System

Reactor Coolant System (RCS)

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

Emergency Core Cooling Systems

(ECCS)

- High-Pressure Injection
& Recirculanon

- Low-pressure Imjection
& Recirculanion

Decay Heat Removal (DHR)
System (Residual Heat Removal
(RHR) System}

Main Steam and Power Conversion

Systems

Other Heat Removal Systems

(CVCS) (Charging System)
ECCS

Plant-Specific
System Name

Same

Same

Safery Injection System,
Coid Leg and Upper Head
Injecnon Accumulators
Residual Heat Removal
System

Residual Heat Removal (RHR)
System

Main Steam Supply System,
Condenser Circulating Water
System,

Condensate and Feedwater
System

None dennfied

Same

Sec ECCS, above

Report
Secti

31

i3

Pl

X

39

Summary of Mcluire 1 & 2 Systems Covered in this Report

FSAR Section

Beference

7411,
1047

L]
Lo

N N
i -
e )
*
L

b -
o

557, 63,
7415

103, 1044
045

1046, 1047
1049



Fable 3-1

(:eneric
System Name

Containment Systems

Contamnment

Contammment Heat Removal Syst

<1

Containment Sprav S5y
Ice Condenser Svstem

Containment Fan

Svsiems

Containment Normal Ventillanon

Combustible Gas Control Svsiem

{ ”h{‘r e mtamment Svstem

Reactor and Reactivity Control Systems
Reactor Core

Control Rod System

Boration Svystems

Summary of Mc{ uire

I & 2 Svstems Covered in this Report (Continued)

e

Report
2€riion

Plant-Specific
Sysiem Name

{ ontainment

Hydrogen Sk

tamment Puree
lation Svystem

a . X7
Annulus Ventiianon S

;‘lv_.fh'f‘v’!: { s ‘f"f‘t‘»f Svsie
wupplemental Hvdrogen
SystenyHydrogen Mitig
Svystem

Contamment Isolation
Contamment Air Release

Addition Svstem

¢

1e T

FSA
Refe

Section
ence




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

Generic Plant -Specific Report FSAR Section
System Name System Name Seciion Reference
Instrumentation & Control (i&(} Systerms
Reactor Protection System (RPS) Same 35 7.2
Engineered Safety Feature Actuation Same 15 73
System (ESFAS)
Remote Shimdown System Awxihary Skastdown Control 15 7417
Onher 1&C Systems Vanous systems X 74w 77
Support Systems
Class 1E Electnic Power System Same 16 £5
“  _ Nen-Class 1E Flectric Power System Same 36 82, 83
Diesel Generator Auxihiary Systems Same 16 7612w 7615,
946.954 10
957,959 10
9511
Component Cooling Water (CCW) Component Cooling System 3.7 924
System
Service Water System (SWS) Nuclear Service Water System 38 922
Other Cooling Water Systems Spent Fuel Cooling and AN 913
Purification Sysiem,
Rearculated Cooling Water X 921
'E System,
o Conventional Low Pressure X 923
% Service Water System,
Refueling Water System X 925



fable 3-1. Summary of McGuire | & 2 Systems Covered in *his Report {(Continued)

(zeneric Plant-Specific Report FSAR Section
System Name Sysiem Name >

clien Reference

Support Systems (continued)

Fire Protection Svsiems

{ nher Water Svstems

Room ;‘-'lfaz;\' Vv t"‘.!':H:."-';‘_ ing

" 7 g
Condimionmne (HVAC) Systems
‘h\"wn‘,-‘_h{ g ‘

i{.‘!‘;l-;my and \;\rr‘.' ;";i‘.

Radiocactive Waste Svsterns ve Wastie Management

Radiation Protection System:
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T

INTAKE
STRUCTURE

BACKUP

AFWS = Auxiary Faadwater Systerm

CCW - Component Cuoling Water Systern
CWS = Condenser Crcidating Watmr Syster
NSWS . Nuclesr Senvce Water Systemn

- Hescusl Heat Pemovel Sysssr

S = Saety ryecton Syswee

SNSWFP - Smwwiby Nutea Service Water Pond

Figure 3-1. Cooling Water Systems Function.« Diagram for McGuire (Typical, Each Unit)
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McGuire | & 2

3.4 RUACTOR COOLANT SYSTEM (RCS)

3.1l Stsm.nm.m
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.

2:1.3 :
The RCS includes: (a) the reactor vessel, (b) main coolant loops, (¢) main coolant
pumps, (d) the pnmary side of the steam generatcrs, (¢) pressurizer, and (f) connected piping out
10 = suitable isolation valve boundary. An isometric drawing of 4 4-loop W - stinghouse RCS is
shown in Figure 3.1-1. A simplified diagram of the RCS and importan: system interfaces is

shown in Figure 3.1-2. A summary of data on selected RCS components is presented in Table
3.1-1

3.3 Ssstem Qperation

During power operation, circulation in the RCS is maintained by one main coolant
pump in each of the four main coolant loops. RCS Jvressure 1s maintained within a prescribed band
by the combined action of pressurizer heaters and pressurizer spray. RCS coolant inventory is
measured by pressurizer water level which is maintained 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 transter Enth to the ultimate heat sink is completed by the main steam and
power conversion svst.in and the circulating water system,

Following a transient or small LOCA (if RCS inventory is maintained), reactor core
heat 1s sull transferred to secondary coolant in the steam generators. Flow in the RCS is
maintained by the main coolant pumps or . nawral circulation  The heat transfer path to the
ultimate heat sink can be established by usic g the secondary sieam reli system (see Secticn 3.2)
10 vent main steam to atmosphere when the power convarsion and circulating water systems are not
available. If reactor core heat reroval by this altern nath is 1 adequ.:2. the RCS pressure will
increase and a heat balance will be established in the KC*
by venting steam or reactor coolant to the containment thio. . 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 1o the steam generators will result in a LOCA-like
condition (i.¢., 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 sink; however, the containment spray systems operate in order to complete a heat
transfer path to the ultimate heat sink (see Section 3.4).

1.4

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 mutigating sysiems are successful.

If a transient is inititated, then either:
RCS integrity is maintainec and transient miti ating systems are successful, or
RCS integrity is not maintained, leading to a LOCA-like condition (i.e. stuck-open
safety or relief valve, reactor coolant pump seal failure), and LOCA mitigating
systems are successful.

X 10789
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MceGuire | & 2

RCS
I. Volume: 12040 f13, including pressurizer
2. Normal operating pressure: 2235 psig

. Pressurizer

1. Volume: 1800 fi3

. Safety Valve« (3)

1. Setpressure: 2485 psig
2. Relief capacity: 420,000 Ib/hr each

. Power-Operated Relief Valves (3)

1. Set pressure: 2338 psi
2. Relief capacity: 210,000 Ibhr each

. Steam Generators

I. Type: Vertcal shell and U-Tube
2. Model: Westinghouse 51 Series
3. Primary-side volume: 1080 fi2

*. Pressurizer Heaters

1. Capacity: 1800 kW

Support Systems and Interfaces

. Motive Power

I. The pressurizer heaters are Class 1E AC loads that can be supplied from the
standby diesel generators as described in Section 3.6,
2. The main coolant pumps are supplied from Non-Class 1E switchgear,

- Main Coolant Pump Seal Injection Wat. r System

The chemicai and volume control sve :m supplies seal water to cool the main coolant

ump shaft seals and to maintain « controlled inleakage of seal water into the RCS.

ss of seal water flow may result in RCS leakage through the pump shaft seals which
will resemble a small LOCA,

9 10/89
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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 D COMP. LOCATION POWER SOURCE [VOLTAGE| POWED SOURCE EMERG.

TYPE LOCATION LOAD GRP_|
HTR PNL 1A PNL T50E PENGM BUS 151 XA 600 ASWGRM AC/A
HTAPNL 1B PNL 7TIIEPENAM BUS 1ELXB 500 BSWGAM ACH
RCS1B MOV RC MCC 1EMXD 600 BSWGAM ACa
RCS-2AC MOV RC MCC 1EMXA 4 600 ASWGRM ACA |
RCS 318 MOV RC MCC 1EMXD 600 BSWGRM ACE
RCS-328 NV AC BUS EVDD 125 BATDISAREA oCD
ACS 33A MOV RC MCC 1EMXC 500 ASWGHM AC/A
ACS 34A NV RC BUS EVDA 125 BATDISAREA DCA
RCS 358 MOV ARG WCC TEMXD 500 BESWGRM ACH
RCS- 368 NV RC BUS £EVDD 125 BATDISAREA DCD
RCS VESSEL v RC
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3.2 ALYILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

:i%c AFW sysiem provides a source of feedwater to the steam generators to remove heat
trom the reactor coolant system (RCS) when: (a) the main feedwater system is not available, and
(b) RCS pressure is too high to permit heat rer .oval 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 AFW and SSR systems constitute an open-
loop fluid system that provides for heat transfer from the RCS following transients and small-break
LOCAs.

3.2.2 §mm_n:nnnmn
The AFW system consists of two motor-driven pumps and one steam turbine-driven

pump. The normal water scurces for the pumps are the u&per surge tank, the auxiliary feedwater
condensate storage tank. and the condenser hotwell. Water will be drawn from the suurce
producing the highest 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, bue 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 *vo steam generators and
exhausts to the atmosphere

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

Simplified drawings of the AFW and SSR systems are shown in Figyes 3.2-1 and
1.2:20 A summary of data on selected AFW system components 1s presented in Table 3.2-1

3.2.3 3y
During normal operation the AFW system is in standby, and is autometically actuated
when needed to maintain the secondary coolant inventory in t. ¢ steam generators. The system can
also be manually started from the control room, and the turbine driven pump c¢an be <tarted and
controlled locally.

Motor-driven pump 1A has discharge flow paths to steam geneiators G 1A and SG
1D Motor-driven pump IB has discharge flow paths to steam generators SG 1B and SG 1C.
Turbine-driven pump 1 has discharge flow paths to all four SGs. After actuation of the AFW
pumps, level in the SGs is mainwined manually from the control room by positioning eight {low
control valves, orie on each of the pump discharge flow paths. Water must be supplied to a
- nimum of two steam generators to maintain safe shutdown conditions. Steam is supplied to the
turbine driven driven pump from either SG 18 or $G 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 4?.500 allon auxiliary feedwater condensate
storage tank, or the 170,000 condenser hotwell. Water wiﬁ be drawn from the source producing
the highest pump pressure. The assured source of water is from the Nuclear Service Water
system. Use of this backup source 1s not preferred since this increases the probability that poor
quality water could be inadvertentiy introduced into the steam generators,

V/hen the main condenser is not available as a heat sink, reactor core decay heat 1s
rejecied to an ultimate heat sink by venting to atmosphere via five safety va'ves or a power-
ong rated pressure control valve on each main steam line.

J.2.4

For the decay heat removal function to be successful, both the AFW systemn and the
SSR system must operate successfully. The AFW success criteria are the following (Ref. 1)

14 10/89




Any one AFW pump can provide adequaie flow
Water must be provided from at least one oi the available water sources (i.e

surge tank, AFW condensate storage tank. condenser notwell, or the NSW svyste

the AFW pump suctions
Makeup to any . ~0 steam genera at removal fr

. tey
Y 50T

nust operace to complete th

¢ iplete the heat transfer path to the environment
Component Information

steam turbine-driven AFW pump |
. Rated f

Y

low: 900 gpm @ 3200 ft. head (1387 psid)

Rated capacity: 200% (Ref. |

i
Type: Horizontal centrifugal

Motor-driven AFW pumps 1A and | B

| Rated flow: 450 gpm @ 3200 ft. head (1337 psid)
Rated capacity: 100% (Ref. |
lype: Horizontal centrifugal

Auxiliary feedwater condensate storage tank

Capacity: 42 500 gallons

decondary sieam relief valves
\

I 1 - N
«LVE SAlety vaives per main steam

LUne power-operated pressure. control valve per main steam line

A. Control Signals
l '\u[\‘f'ul.lll\
The AFW pumps are automatically actuated based on the following signals

a) Turbine driven pump 1

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

10ss of offsite power and station normal auxiliar power (blackout
b) Motor-driven pumps 1A and iB

2/4 low-low water ievel in any one sieam generator
loss of all main fzedwater pumps

sat~ty injecuon signal

loss of offsite pc ver and station normal auxiliary power (blackout)
The water scira for tie AFW pumps 15 automatically switched to the Nuclear
Service Water system on low pump sucuon pressure

Remote manual

The AFW system can be actuated by remote manual means from the main control
room

Alternate remote manual

AFW pumps and valves can be actuated and controlled locally
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Table 3.2-1. McGuire 1 Auxiliary Feedwater S

for Selected Components

ystem Data Summary

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE! POWER SOURCE EMERG.
IYPE LOCATION A RP

AFW-1168 MOV AFWMDFM MCC 1EMXB 600 ELEQRM 22 AC/B
AFW-11A MOV AFWMDFM MCC 1EMXA 600 MCCRM AC/A
AFW-15A MOV AFWMDHM MCC 1EMXA 600 MCCHM AC/A
AFW-161C MOV IPPCHASE
AFW-162C MOV IPFCHASE

AFW-188 MOV AFWMDRM MCC 1EMXB 600 ELEQAMT22 ACB
AFW2 MOV T8
AFW-388 MOV ODH MCC 1EMXB 600 ELEQRM722 08
AFW-428 MOV ODH MCC 1EMXB 600 ELEQRM722 AC/B
AFW-268 MOV 1DH MCC 1EMXB.2 600 ELEQRAM722 AC/E
AFW48ABC NV Wk
AFW-49A8 NV OH
AFW-508 MOV 10H MCC 1EMXB 2 600 ELEQRM722 AC/B
AFW 54A MOV DH MCC 1EMXA 600 MCCRM AC/A
AFW-58A MOV T MCC-1EMXA 600 MCCAM AC/A
AFW6 MOV ROOF MCC-1MXC 600 MCC IMXC
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 AFWTDRM MCC-1EMXA 600 MCCRM AC/A
AFW-9B MOV AFWMDRM MCC-1EMXE 600 ELEQRAM /22 ACB
AFW-CST TANK CST
AFW-P1 TOP AFWTDAM
AFW-P1A MDP AFWMDRM BUS 1ETA 4160 ASWGRM AC/A
AFW-P1R MDP AFWMDRM BUS1ETB 4160 BSWGRM AC/B
NSW-147AC MOV AFWMDRM MCC-1EMXH1 600 750EPENAM AC/A
NSW-148A MOV AFWMDRM MCC 1EMXH 600 MCC1EMXH AC/A




Table 3.2-1. McGuire 1 Auxiliary Feedwater System Data Summary
for Selected Components (continued)
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. B EMERGENCYT CORE COOLING SYSTEM (ECCS)

3.4:1 ‘
The ECCS 1s an integrated set of snbsystems that perform emergency coolant inje~tion
and recirculation functions to maintain reactor ‘ore coolant inventory and adequate decay heat
removal following a LOCA. The coolant injecuo: function is performed dunng a relatively short-
term peniod after LOCA initiation, followed by realignment 1o a recirculation mode of operation to
maintain long-term, post-LOCA core cooling. Heat from the reactor core is transferred to the
containment. The heat transfer path to the ultimae heat sink is completed by the containment spray
systems (see Section 3 4)

3.3.3 '
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 into all four hot legs, while the RHR
system can inject into two hot legs

After the injection phs . 1s completed, recirculation (ECR) is performed by the RHR
pumps drawing suction from the _untainment sump and discharging into the RCS cold legs. Heat
Is transterred to the component cooling water system by the RHR heat exchangers

Simplified draw ings of the high pressure injection system are shown in Figures 3.3-1
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 “ection 3.1. A summary of data on selected ECCS components is
presented in Table 3.3-1.

S i i

During normal operati~n, the ECCS is in standby. Following a LOCA, the four cold
leg injection accurnulators (one for each loop) and the upper head in Jection 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 injection signal (SIS) automatically starts the two
charging pumps, the two safety injection pumps, and the two RHR pumps, and aligns the charging
pumps for injection. The 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 setpoint, the low pressure
satety 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
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.

During recirculation a portion of the RHR flow can be directed to auxiliary containment
spray neaders to supplement the Containment Spray system.

334 5 ‘

LOCA mitigation both the emergency coolant injection and emergency coolant
recirculation functions to be accomplished. ECI 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 pumgs is 1520 psig.

A 0.375 inch diameter break 1s the maximum break size for which the normal makeup
Systern can maintain the pressurizer level and the normal RCS pressure of 2233 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 15 grovlded by 3 of 4 cold leg accumulators, the UHI accumulators, and one
train of ECCS pumps (SI, RHR, and centrifugal charging pumps).

Emergency coolant recirculation can only be established by the RHR pumps w#ich can
be aligned to the containment sump. Low pressure recirculation (i.e. follow g @ large
LOCA) can be accomplished by one RHR pump. High pressure recirculation (i.e.
following a small LOCA) requires that an RHpR pump be aligned to deliver water from
the sump to a high-iizad pump suction (i.e. a centrifugal charging pump and/or the S|
pump, as appropriate based on leak size).

Component Information

A. Safety injection (high prcssurcz,&t)xmps 1A and IB
I Rated flow: 400%2@ 2600 ft head (1127 psid)
2. Rated capacity: |

3. Discharge pressure & shutoff head: 1520 psig
4. Type: horizontal centrifugal

L
L
"

B. Centrifugal charging pumps (see Section 3.9)

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

D. Cold leg injection accumulators (4)

. Accumulator volume: 1350 ft3

. Minimum water volurne: 950 ft3

3. Normal operating pressure: 427 psig

4. Nominal boric acid concentration: 2000 ppm

O
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2. Upper head injection accumulator

I. Accumulator volume: 1850 fi3
2. Normal operation pressure: 1220 to 1280 psig
3. Nominal boric acid concentration: 200 ppm

Refueling water storage tank

I. Capacity: 372,100 gallons

2. Design Pressure: Atmospheric

3. Minimum Boron Concentration: 1900 ppm

. RHR heat exchangers 1A and 1B

I. Designduty: 35.14 x 106 Btu/hr
2. Type: Vertical, shell and U-tube

Support Systems and luterfaces

. Control signals

. Automatic = e
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
¢. Low steam line pressure
d. Manual actuation

The SIS automatically initiates the following actions:
starts the diesel generators
starts the charging, SI, and RHR pumps
aligns the charging pumps for injection

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

"o

. 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.

. 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.

. Other

I Each SI, 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.
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Table 3.3-1. McGuire 1 Emergency Core Cooling System Data Summary
for Selected Components

CO/APONENT 1D COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP.

RAH-18 MOV HXRMB MCC-SMxXB 600 MCCSMXB
AH-18 MOV HXRAMB MCC-SMXB 600 MCCSV:B
RH-1848B MOV IPPCHASE MCC-1EMXB-1 600 ELEQRM722 AC/B
AH-185A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
RH-19A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
RH-33 MOV HXMRB MCC-SMxB 600 MCCSMXB
RH-33 MOV HXEMB MCC-SMXB 600 MCCSMXB
RH-48B MOV PPCHASE MCC-1EMXB-1 600 ELEQRM722 AC/B :
RH-58A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A 3
RH-HX1A HX HXRMA
RH-HX1B HX HXRMB
ARH-P1A MDP RHRPMAEMA BUS-1ETA 4150 ASWGRM AC/A
RH-P1B MDP RHRPMRMB BUS 1ETB 4160 BSWGRM AC/B
SI-1008 MOV PPCHASE MCC-1EMXB-1 6090 ELEQRM722 AC/B
SI-103A MOV SIPMAMA MCC-1EMXA-1 600 MCCI1EMXA-1 AC/A
Si-117 xXv SIPMRMA
SI-118A MOV PENE 716 MCC-1EMXA-1 600 MCC1EMXA-1 AC/A
SI-121A MOV PPCHASE MCC-1EMXA 600 MCCRM AC/A
S1-1358 MOV PPCHASE MCC-1=MXB-1 600 ELEQRM722 AC/B
S1-1368 MOV PPCHASE MCC-1EMXB-1 600 ELEQRM722 AC/B
Si-149 XV SIPMRMB
S-1508 MOV PENE716 MCC-1EMXB-1 600 ELEQRM722 AC/B
SI1-1528 MOV PENE /50 MCC-1EMXB-1 600 ELEQRM722 AC/B
SI-162A MOV PENE733 MCC-1EMXA 600 MCCRM AC/A
SI-332A MOV SIPMRMA MCC-1EMXA-1 600 MCC1EMXA-1 AC/A
S$1-3338 MOV SIPMRBMA MCC-1EMXB-1 600 ELEQRM722 AC/B
S1-3348 MOV SIPMRMA MCC-1EMXB-1 600 ELEQRM722 AC/B
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Table 3.3-1. McGuire 1 Emergency Core Cooling System Data Summary
for Selected Components (continued)

COMPONENT 1D

COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE EMERG.
IYPE LOCATION LOAD GRP,
SI-P1A MDP SIPMRMA BUS-1ETA 4160 ASWGHM AC/A
Si-P1B MDP SIPMAMB BUS-1ETB 4160 BSWGRM AC/B
SIFRWST TANK RWST
SUMP TANK Sump
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34 POST-ACCIDENT HEAT REMOVAL SYSTEM (PAHRS)

1.4.1 an. b
. 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
PAHRS, ulso serves to remove elemental iodine from the containment atmosphere.

3.4.2 AR
The PAHRS consists of two seperate su*systems:

lce 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 TS system is designed based on the conservative
assumpuon that core residual heat is continuously released to the containment as steam, eventually
meltung 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. Heut 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 flow
from the RHR system to additional spray headers.

Simplified drawings of the Containment Spray system are shown in Figures 3.4-1 and
34.2.

3.4.3 5

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  Component Informatien

A. Containment Spray Pumps 1A and |B

| Rated flow: 3400 gpm @ 380 ft head
Rated capacity: 100%
Shutoff head: 480 ft., or 208 psig at 60°F
4. Type: vertical centrifugal

o ro

B. Containment Spray Heat Exchangers 1A and |B
I. Type: Shell and U-tube
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Control Signals

1. Automatic
The containment spray system is automatically actuated on 2 of 4 high-high
containment pressure signais.

. Remote manual
The containment spray systera can ve actuated by remote manual means from the
control room.

ro

. 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.

. Cooling Water

The CS heat exchangers are cooled by the Nuclear Service Water system (see Section
3.8).

. Other

I Lubrication and pump cooling are assumed to be provided locally for the CS
pumps.
2. Systems for pump room cooling have not been identified.

Section 3.4 Ref

McGuire Final Safety Analysis Report, Section 6.
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Table 3.4-1. McGuire 1 Containment Spray System Data Summary
for Selected Components

- ————— o ———
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! 1 i

COMPONENT ID COMP LOCATION l POWER ;VOLL GE| POWER SOURCE EMERG
TYPE | LOCAYION | LOAD GRP_ |
AC /R |

——————e ——ef

P—

—— e —

MOV PENF 750 MCC-1EMXB 2 600 FLEFOQRMT722 A

MOV PENF 750 MCC 1EMXB 2 6500 ELEOR

MOV CSPMRMA MWCC TEMXA 500
MOV CSPMRMB THMCC 1EMXB 1

3
CS-29A MOV PENE 750 | MCC 1EMXA

CS 32A MOV PENE 750 TMCC 1EMXA 500 | MOCRM

- L . 3

CS-HX1A HX HXRMA

CSHX1B HX HXRMB
CS-P1A - MDP CSPMRMA BUS-1ETA 14160 ASWGRM

CcS-P18 MDP CSPMRMB 7 BUS-1ETB BSWOGRM
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3.8 INSTRUMENTATION AND CONTROL SYSTEM (I & )

3.8.1

The instrumentation and control systems consist of the Reactor Protection System
(RPS), the Engineered Safety Features Actuation System (ESFAS), and systems for the dizplay of
plantinformution to the operators. The RPS and ESFAS monitor the reactor plant, and alert the
operator 1o take corrective action before specified limits are exceeded. The RPS will initiate an
automanc reactor tnp (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.

3.8.2 3 S1E i

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 independent
sensor and transmutter 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.

353 Jastem Operation

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
circults bypass the RPS logic trains and send a reactor trip command directly to shunt
tnp 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 equipment
powered from different Class 1E AC electrical buses. An individual component usually
receives an actuation signal from only cne ESFAS train. The ESFAS generates the
following signals: (1) reactor trip, provided one has not already been generated by the
RPS, (2) satety injection signal (SIS), (3) containment isolation, (4) main feedwater
tine 1solation, (5) 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 system description for the actuated
system.

C. Remote Shutdown
For equipment having motor controls outside the Contro! Room (which duplicate the
functions inside the Control Raom) 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 Contro! Room. The auxiliary shutdown control panel and
auxtliary 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
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auxiliary feedwater control panels necessary for a hot shuidown is presented in Table
3.3-1,

S S Criteri

RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output logic,
Therefore, a channel will be in a trip state when input signals are lost, when control
power is lost, or when the channel is temporarily removed from service for testing or
maintenance (1.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 breukers 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.

ESFAS

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

Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capagle of ~perating
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 qualified 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.

Support System. and Interfaces

A. Control Power

l. RPS
The RPS input instrument channels are powered from 120 VAC vital buses
IEKVA, 1EKVB, 1EKVC, and IEKVD (see Section 3.6). The RPS A and B
gtgtgut slogic trains are powered from separate 125 VDC distribution panels.
. A
The ESFAS input instrument channels are powered from 120 VAC vital buses
IEKVA, 1EKVB, |IEKVC, and IEKVD. The ESFAS A and B output logic trains
are powered from separate 125 VDC distribution panels.
3. Operator Instrumentation
Operator instrumentation displays are powered from 120 VAC vital buses 1EKVA,
IEKVB, 1EKVC, and 1EKVD.

L]
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Table 3.5-1. McGuire 1 Controls Available for Hot Shuidown Outside the Control Room

Auxifiary Shutdown Controt Panel

AFW Pump Motor 1A
Control Panel

AFW Pump Motor 18
Control Panei

AFW Pump Turbine
Control Panel

Reciprocating Charging Pump

Nuclear Service Water Pumps
1A and 1B

Component Cooling Water Pumps
1A1, 1A2, 1B1 and 1B2

Pressurizer Heater Backup Groups
1A AND 1B’

Boric Acid Transfer Pumps 1A and 18

Letdown Orifice Isolation Valves 45724,
458A and 459A

Centrifugal Charging Pumps 1A and 1B

Boric Acid Charging Pump Valve 2658

Auxiliarv Spray Suppy to Pressurizer
Isc L. . Valve 21A

NV Supply to NC Loop 4 isolation
Valve 16A

NV Supply go NC Loop 1 Isolation
Valve 138

Pressurizer Power Operated Safety
Relief Valves 34A, 32B and 268

NC Loop 3 Supply 10 Excess Letdown
Hx. #1 Isolation Valves 24B and 258

NC Letdown Isoiation to Regenerative
Hx_ #1 Valves 1A and 1B

BA to BA Blender Control Valve -V267A

Excess Letdown Hx. #1 Tube Outlet
Conirol Valve V26

Regenerative Hx. #1 Tube Inlet
Control Valve - V241

AFW Pump 1A Control
Pump 1A Control Selector
Hotwell Supply Valves
265 and 2

Pump 1A AFW to SG 1A
Valve Position Selector
Station

Pump 1A AFW 1o SG 1A
Valve Position Salector
Station

AFW Pump 18 Contro!

Pump 18 Control Selector

Pump 1B AFW 1o SG 1C
Valve Position Selector
Station

Pump 1B AFW 10 SG 1D
Valve Position Selector
Station

Hotwell Supply Valves
265 and 2

AFW Turbine Driven
Pump Control

AFWPT Control Selector

AFW Steam Supply
Valves 48 and 49

Not2: While not used for hot shutdown, RHR controls have been provided on this panel.
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3.6 ELECTRIC POWER SYSTEM

3.6.3

The electric power system supplies power (o various equipment and systems needed for
normal operation and/or response to accidents, The onsite Class 1E electric power sysiem
supports the operation nf safery class systems ana instrumentation needed 1o establish and maintain
a safe shutdown plant condition following an accident, when the normal electric power sources are
not avadable.

3.6.2

The onsite Class 1E electric power system consists of two 4160 buses, designated
IETA and ETB. There are two standby diesel generators connected to the buses. Diesel generator
I A i1s connected to bus 1ETA, and diesel generator 1B is connected to bus 1ETB. There are also
four 600 VAC load center buses, designated 1ELXA, 1ELXB, 1ELXC, and 1ELXD. Buses
IELXA and 1ELXC are connected 10 4160 bus 1ETA through transformers, and buses 1ELXB
and IELXD are connected to 4160 bus |ETB through transformers. Various motor control centers
receive their power from the 600 VAC buses e

emergency power for vital instruments, control, and emergency lighting is supplied by
four 125 VDC station batteries. The batteries energize four DC distrit.ation centers. designated
IEVAD, 1IEVDB, 1EVDC, 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 (¢) the 125 VDC Auxiliary Control Pc wer System.

A simplified one-line diagram of the McGuire 1 4160 and 480 VAC electric power
system is shown in Figure 3.6-1. 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 3.6-1. A partial listing of electrical
sources and loads is presented in Table 3.6-2.

3.6.3  System Operation

During normal operation, th- Class 1E eiectric power systern is supplied from the 6900
VAC Normal Auxiliary Power System “he normal source for 4160 VAC buses 1ETA and 1ET8B
is the 230 kV system, via two statior auxiliary transformers and four 6900 VAC switchgear
assemblies. The transfer from the preferred power source to the diesel generators is accornplished
auwiomatically by opening the normal source circuit breakers and then reenergizing the Class |E
portion of the electric power system from the diesel generators. Following a start command, e.ch
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 1 system shown in Figure
3.6-1 with the exception that the preferred power supply is the 525 kV switching station,

The DC power system normally is supflicd through the battery chargers, with the
batteries "floating” on the system, maintaining a ful 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 of its 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 powe.
either directly or indirectly from 4160 bus 1ETA. 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.
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McGuire | & 2

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 control system is powared from thy 12. YDC vita. ‘astrumentation and
contro power system,

7. Diesel Room Ventilation System
This system maintains the env:ronmental <onditions w the die* | room within limits
for whiich the diesel generator and switchgear have been qualified. This system
may be needed for loag-term operatipn of the diesel generator.

C. Switchgear and Batery Room Ventilution Sys'2ms
Details on these systems have not been determined.
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Table 3.6-1. McGuire 1 Electric Power System Data Summary
for Select~d Compor.ents
-
COMPONENT D cComMpP. LOCATION F .WER SOURCE |VOLTAGE! POWER SOURCE EMERG.
IYPE LOCAT:ON LOAD GRP.
BCEVCA 8C BATDISAREA | MCC 1EMXA 125 MOCHM AC/A
BC EVCB BC BATDISAREA | MCC 1EMXB 125 ELEQRM722 ACH
BC EVCC BC BATDISAREA | MCC 1EMXA 125 MCCRM AC/A
BC EVCD BC BATDISAREA | MCC 1EMXB 125 ELEQAM722 ACH
BT EVCA BATT  |EVCA 125 DCA
[8T-EvCe BATT EVCE 125 oCe
BT EVCC BATT EVCC 125 DT
BT-EVCD BATT EVCD 125 DCD
[BUSTEKVA BUS BATDISAREA |INVEVIA 120 BATDISAREA DC/A
BUS-1EXVE BUS BATDISAREA | INVEVIB 120 BATDISAREA )
[BUS 1EKVC BUS BATDISAREA | INVEVIC 120 BATDISAREA DCC
‘BUS 1EAVD BUS BATDISAREA | INV-EVID 120 BATDISAREA DCO
BUS - 1ELXA BUS ASWGRM TR 1ELXA 600 ASWGRM AC/A
{BUS TELXA BUS ASWGAM TR IELXE 600 ASWGRAM ZCA
BUS 1ELXB BUS BSWGRM TR IELXB 600 BSWGRM AC/P
BUS 1ELXB 8US BSWGAM TR IELXF 600 BSWGRM ACB
BUS 1ELX BUS ASWGRN TRAELXC €00 ASWGRM AC/A
[BUS TELXC ASWGAM TR IELXE 600 ASWGAM ACA
BUS1ELXD BIS BSWGRM TR-1ELXD 600 BSWGAM ACB
l'_mﬁ?o BUS BSWGRM TRIELXF 600 BEWGRM ACB
. BUSTETA BUS ASWGHM DG 1A 4160 DGRM 703 AC/A
(BUSTET8 BUS BSWGAM DG B 3160 | DGRAMTIE ACH
[®.5EvoA BUS BATDISAREA | BT EVCA 125 EVCA DOA
BUS-EVDA BUS BATDISAREA | BC EVCA 125 BATDISAERA DCA
BUS EVDB BUS BATDISAREA | BT EVCB 125 Evee DCA
BUS EVDB BUS BATDISAREA |BC EVCE 125 BATDISAREA [0)
BUS EVDC BUS BATDISAREA | BT EVCL 125 EVCC DCIC




Table 3.6-1. McGuire 1 Electric Power System Data Sumn .y
for Selected Components (continued)

COMPONENT D CoOMP. LOCATION POWER SOURCE |VYOLTAGE ! POWER SOURCE EMERG
BUS-EVDC BJS’ - BATDISAREA | BC EVGC 125 m%%%g_%%
BUS EVDD BUS BATDISAREA | BT EVCD 125 EVCD DD
BUS-EVDD BUS BATDISAREA | BCEVCD 125 BATDISAREA DCT
CB1ETA cB ASWGRM
CBIETE cB ASWGRM
DG 1A oG DGRM703 4160 AC/A
DG-1B 0G DGRM714 2160 AC/B
DG HXIA X DGAM03
DG HX1B X DGRM7 14
DG PIA MDP DGRAM703 MCC TEMXE 600 DGRM703 AC/A
& DG P18 MDP DGRM7 14 MO TEMXE 600 DGAMT1A ACH
DG113 XV DGRM703
DG2-33 xv DGRM714
INV EVIA NV BATDISAREA | BUS EVOA 120 BATDISAREA DC/A
INVEVIB NV BATDISAREA | BUS EVDB 120 BATDISAREA DCB
INV-EVIC NV BATDISAREA | BUS-EVDC 120 BATDISAREA DCIC
(wveviD NV BATDISAREA | BUS EVDD 70 BATDISAREA B0
[MCC TEMXA MOC MOCRM BUS 1ELXA 600 ASVIGAM AC/A
MCC TEMXA 1 WCC MCCIEMXA 1 WMCC 1EMXA 600 MCCRM AC/A
MCC 1EMXA 2 WG ASWGRM BUS 1ELXA 500 ASWGRM AC/A
{MCC TEMXA 4 MOC ASWGRM MCC 1EMXA 2 600 ASWGAM ACIA
MCC 1EMXB MCC ELEQRAM722 | BUS 1ELXB 500 BSWGAM ACB
o (MCC 1EMXB- 1 | MCC ELEQRM 722 MCC 1EMXB 600 ELEQRM722 ACB
S MCC 1EMXB 2 MGG ELEQAM722 | MCC TEMXB 500 ELEQRMT22 ACE
= MCC 1EMXC 5 ASWGRM BUS TELXC 500 ASWGAM ACA
MCC-1EMXD MCC BSWGRM BUS 1ELXD 600 BSWG M ACB
MGG 1EMXE MCC DGRM703 BUS 161 5 600 ASW M AC A
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Table 3.6-1. McGuire 1 Electric Power System Da*= _ummary
for Selected Components (continuea;
COMPONENT 1D comp. LGCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP,

MCC 1EMXE MCC DGRM703 BUS 1ELXA £00 ASWGRM AC/A
MCC TEMXF MCC DGRAM714 BUS 1ELXB 600 BSWGAM ACH
MCC-1EMXF MCC DGRM714 BUS-1ELXB 500 BSWGRM ACHB
MCC 1 ENDGH MCC MCC1EMXH BUS 1ELXA 600 ASWGRM ACA
MCC 1ENXH 1 MCC AGWGHM MO 1 EMXH 660 MCCIE A AC/A
MCC IMXC MCC MCCIMAXC 660

MCC 1SMXA MCC MCC1SMXA 600

[ MCC SMXB MCC MCCSMXB 600

NSW 1718 MOV DGRM714 MO TENIXF 600 DGAMT14 ACH
NSW-1748 MOV DGRM714 MCC-1EMXF 600 DGRM714 Ci
NSW 70A MOV DGRM703 MCC 1EMXE 600 DGRM703 AC/A
NSW "3A MOV DGRAM703 MCC 1EMXE €00 DGRM703 AC/A
TRIELXA XFMA ASWGRM BUS 1ETA 600 ASWGRM AC/A
TR IELXB XFMR BSWGAM  |BUS 1ETB 600 BSWGAM ACH
TRIELXC XFMR ASWGAM BUS1ETA 600 ASWGAM AC/A
TRIELXD AFMA BSWGRM BUS 1ET8B 600 BSWGHM ACB
(TRIELXE X MR ASWGRM BUS1ETA 600 ASWGRM AC/A
TRIELXE MR ASV.GRAM BUS1ETA 660 ASWGRM AC/A
TRIELXF XFMA BSWGAM BUS 1ETB 600 BSWGHM ACB
TRIELXF XFMR BSWGAM BUSETB 600 BSWGRM ACB




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

at McGuire 1

SOURCE LOAD GAP|  LOCATION [SYSTEM |COMPONENT ID| TYPE |  LOCATION
"BC EVCA F1 3 DR |BATUIGAERA — |EF BUSEVOA  |BUS [|BATDGAREA |
BCEVED 128 OO |BATOISAREA [EF BUSTEVOE  [BUS [|BATOGAREA |
BCEVEE 13 ‘ BATOISAREA [EF  |BUSEVDC — [BUS TEATOEARER |
[BCEVCD  [1e8 "o BATOISAREA |EP | BUSEVDOD — [BUS [8ATOSAREA
BYEVER 1758 BER |EVEA BUSEVDA — [BUS [BATOSARER
BT EVEE 1728 TR v 113 U BUS [ BATOAREA ]
BT EVET 1 W [ERE EF [BUSEVOE —[BUS [BATOEARER |
(BT EVCD 1128 ‘ 4747 EF |BUSEVDD  |BUS |BATOISAREA |
(BUSTELXA 1800 ACA ASWGAM 11 .am‘-wrm‘—'j
(BUSTELXA | 800 ACA ASWGRAM H"‘JWWW
[BUS ELXA | 600 ACA ASWGRM 18 WCC-TEMXE | MCC | DaRMY0S
[BUS TELXA €00 RO TRSWERN [FF ~ TRCTEWRE TS T oaAmT T
(BUSTECXA 1800 ACA ASWERM EP [ MCC TEMXH  [MGC  [WECTEMEn ]
(BUS TELXA | 600 ATA ASWGAM  |RCE [HTRPNCTE NC

BUS TELXB [ 600 ATE | BSWaRM TEMXB  [MCC | ELEGQAMTZE |
(BUS TELYB 600 ATE v FP |MCCTENKD | MCC |ELEGRNTE:
(BUS- TELXB  [600 ATE T [BSWaANM JEFT TTTWRETEWG W TOaRRTT
(BUS TELXB [ 600 iTH 13 WCCTEMKF [ WeE [BaRNTTE
(BUS TELXB 600 ACB 'y RGE  |HYRPNL1B | PNL | T3EPENRN ]
[BUS TELXC | 600 ACA | AR I 4 N Yo T 1Y (o £ oo e —
Us 0 ATE [BEWERM [EF W TENRD e TERwWeR
"BUSTETA 14770 RCR [ASWEAN AFWPIA | WOF TRFwWWoRM
[BUSTETA |4160  |ACA ASWGRM (o TRCEY R 7] 7 Y S—
(BUSTETA  [4160 KRG/~ | ASWGAM W |CCPIAZ  |NDF [733A8
BUSTETR 4160 ACA ASWGRAM CEPIA WMOP | COPMANA 1
[BUS 1ETA  |4160 ACA ASWGAM 2T S 7+ SATY Y- p—
(BUS 1ETA 4180 ATK ATWGRAM ECCS [RRPIA — [NoF  TRRPWENA ]
BUSTETA 4160 AC/A ASWCRM |ECCS |SIPTA — [WOF TSPWAMA
(BUS TETA 4160 ACA ASWGAU ECCS  [SIPA ' LY TV —
(BUS TETA | 600 ACA ASWGR T EP [TRIEDG | XFWR | ASWGRN
[BUSTETA [ 600 ACA | ABWRAM (13 ¥ (XFWR | ABWORM ]
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at McGuire 1 (continued)

POWER VOLTAGE | EMERG [POWER SOURCE] LOAD | LCAD 1o [ COMPORERT™
SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID| TYPE LOCATION
BUS TETA 1600 ATA v L N 101 S Y I
(BUSTETA 1800 ACK T TASWaRN  TEF YRR e T A Wa R
[BUS TETA 4160 AT ASWORAM CTUREY S 17512 & 277 1 —
(BUSETH  [4160 31 ) AFWPTE [WOF TRPWNMOR ]
(BUSTETE 4760 ACTH o2 I L 57 1 —
BUGTETE 4160 BEWGRM | CeW B (VIS T Y —
(BUSTETE  [4160 AT G G L . ELULU —
(BUSTETH (4180 [ o7 LT ¥+ T 7Y —
BUSTETE T80 AT (ECCE [RRPIE  |MOP | ARRAPMANE
"BUS TETB  [4160 ATE (ECCS | SIPIB  |[MOP | SPWAME ]
(BUSETE  [4160 ALB BEWGRM ECCS  (SIPTB  [WOP [SPWAME )
[BUS.1ET8 600 ACH L RS I G G T ——
(BUG1ETE | 600 AT TROELXD [ XFWA | BEWOAM ]
(BUSTETE 600 ATE T |RSWERANT 112 R G Y I T T —
MBUSTETE——1e50 Yol T L (1 1% o 57 g e
(BUSTETE 4160 ACE T TESWoRG (NSW-PIE . [MDP |71 —
BUSTVOR T8 [ ORTORARER e TRVEVE TRV T EATOTSARE A

[BUSEVOA 128 BCA BATDIGAREA — [HCE “3aA NV
BUSEVOE—1TT0 5 5717w £ s yven ST S :
[BUSEVDC 120 (BATOISAREA — [EP [INVEVIE TRV TBATDSARER
BUSEVDD 1740 o7 (P | INVEVID WV |BATOSAREA |
[BUS.EVDD 126 oo (ACS NV
BUS-EVDD 128 i ACS  |RCS 36 WoITE
DG 1A 4160 [OGANT [P [BUSTETA B0 [RSWeRm
K R 5L R 17 i 71" 27 w14 £y S R
(TRV-EVIA 120 ) | { e . BUS T EAYBSARER
WVEVT 720 EF |BUSTERVE [BUE TBATOARER |
WVEVE 720 ' P [BUSTERVE —[BUS |BATOIGARER
NVEVI 720 [BATOIBAREA [EP | BUSTERVD —[BUS TEATOSAREA
(WCC TEMXA 1800 VCCRM [ AFW  TREW TR TWov T AFwOE
WCC TEMXA 1600 ACR TWCCRM AW [REWTBA [ WOV TAFWNDEM
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Table 3.6-2. Partial Listing of Electrical Sources and Loads

i
!

at McGuire 1 (continued)

FOWEN VOLTAGE | EMEAD [POWER SOURCE] LOAD LOAD  |COMP] COMPONERT |
SOURGCE LOAD GRP| LOCATION  |SYSTEM |COMPONENT D TYPE |  LOCATION
WCCTEWGE TR00 ACR Wk W AFW Ak (" o[ < E—

W TEMKA TE00 ATR WTEN AW AFW BBA oV o
WCTEWGE (800 L7 S 7 +1ol. | N U A 10 57 W 7o 17 £ E—
] §00 Yo S TV AFW “LA'FW—"W"'&N

LS {7 T AR LU LA S STV VT
RETENG 1850 LYol S V1o T" B ¥ L0 A IR Y Sy £ I Vv ey
L T . Yol y— (LB T S VoI T T
WCT TENOG T80 ARGk [T W |CCeo0R WOV [TEOAE ]
WCT TEWIA 800 AR WO W [ CC BOA L
MCC IEMRA 600 AT A (TCREA MOV [ ThoAE
LA T 50 S Ve T8 |CETBA WOV [TERVEA
(T TENDA 1800 AR 4 TS ToA WOV [PENETRD |
T TENDG TG0 ATR (o ) MOV [PENETRD |
W TEWG 5T (o ) TR T8 RHTREA MOV [PRCHASE
MCC TENDG.  T800 WCERM T TG6A MOV [PPENASE =
WCT TEMXA 600 ACA [+ W T0A MEV
W TENRR 858 TR TVEE [CHEETR WOV TPPERASE
W TEMKA 1850 ) THaA WOV [AMETE
MCT TENDG 1800 7 WCC M (TH oA MOV [ AME T2
WETEW 800 LI " V1oL " R (vl TSR 1Y S 75 1A 1 To7 Y-
WCUTEMXA 1800 ACH B L S I o7 Y
TCETENRA 600 i ECCE  [ANBBA MOV TPRErasE
WCT TEMRA 1600 L2 (<1~ 0 - TIF 7 WO ¥ 1Y € 117 V] fm—
(T TEWGA 1800 ACA (SLTEA MOV [PPeRAE ]
WCTTENR T TEOT TCCRM T6aA MOV [PERETR
e e T80 Yo7 ST EL N - £ 1] 4
ETEWR FL] ACA BCEVCA  |BC  |BATOGAREA |
WCE TEWA  [TEE RCA TWCTANT EF | BCEVEE BATOGAREA |
WCCTENG 800 ACR 1 T MEC [ MCCTEMKA T |
WCCTEMRA 600 ACK [WCTAN  [Ne" TTREWTeA — [Wov TRFWNORN |
Lt am e ol il L
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Table 3.6:-2. Partial Listing of Electrical Sources and Loads
at McGuire 1 (continued)

[ POWER | VOLTAGE | EMERG [POWER SOURCT LOAD CONMPONENT ]
SOURCE LOAD GRP|  LOCATION  [SYSTEM [COMPONENT IO TYPE |  LOCATION
L U R AR WETE TR B S 1 p—
T TENDG T TG0 AR [MCTTEMAT [ECCE  [8TTen WV TPEnE 1
T TEWOA T 1850 [ o SR £ 1o1 {77 SR {61l S TAET 7 N 7'« J7 £ 1 "] 47 A
WCC TEMKA T 1800 AR WCTTENA T [ECCE [Orsiek — Twov T Srvime "
WETEWA T TE00 AR AEWERM WCTEMRA S [ TSN
WET TEMIA 4 1600 ATUA REWERW LIS T %7 TR oI | R
WETEWE TR0 L) R 0 (-1 VR R £ o1 T
WCT TEMKE (800 LYol L8 oL EF I VA UV | ¥ ST V7 ¥ 47T
WG TEME (806 AR [TLEOAWT S TAPW TAEW A TRV oo

m B00 ACE FLEGRNYEST— TAFW " TAFWaiE WOV | OOW
Ll L 0 W TR T T WA
R TERKE 1457 L0 S 48 -1 € A £ 11 S 77 ey
WCC TEMRE  J600 i) [N 111V L P 7ol ol 1 R 717 7,7 Y —
T TEMKE 1800 ACH |ECEGHWTZT TEwW : WOV [ TE0AE
Lo £ £ e 1 LA 217 S e £ 71 v s
TS [TIE A v 57 B [BCEVED BAYTERAER
(L {3 [ 14 5.1V £ L £ VTR {7 Wi £ o 10 2000 b
oAl o v FERN L 175 7 o Lo v
"WCC TEMXB T 1800 Yo, (o LV oIRR o3 V) v
WCTTEMKE T R00 ACE [ELEGRWYZ: | CE - MOV [TPRCHAGE |
i 1 1600 Yol 3 AH48 (PPUHAGE |
T TEVXE T 800 ACB - [ECEGRWTEE — [CVes  [CHioe WOV TRMETT
TEWKE T 1800 L 8oL 1 T 71 £ 77
T T 1800 ACB T ECCE | RANaD WOV | PPCHASE |
T TENKE T 800 (ELCGAMIZE | ECCS  |S1100B WOV [ PREHASE
WCE TEMXE | 1800 [ECCE |1 T968 WOV [PRERASE
y TT600 AC® |ETFGRMTZZ  |ECCs [T 1386 WOV 1PPENASE
WCC TEMXE 1 1600 7 ECEQRMTZZ  |ECCE  [S1 1388 WOV [PPCHASE
T TEMXB T (860 AR (ECCS | O 160B  [WMOV [PENETTE ]
WCC EMXB 1 | 600 AT [ELEGRWTE  ECSS T8RO WOV TPERE e




Table 3.6-2. Partlal Listing of Electrical Sources and Loads
at McGuire 1 (continued)

B D P 17 s P A
T TEWRE T 1800 AR Rl L I 1] 4 —
VTN T 800 L% 18 5T,V R (el 1 5 ) L1
8 T 1800 AE T L S LT —
7 71460 e ECCE [T ELULT w—
(WCT TEMXB T 800 e ECEGRANTRE [APW TRFWaEE L1 L —
T TEMRB ¢ 600 1%} G R 1
T TEWKE 7 1800 Yot ) L BT L) PENETR ]
WCC TEMXB ¢ | 800 ACE  [ELECANTEZ (T8 TS 188 WOV [PENETSE |
(WETTEMXE 7 T800 ATE " |ECECRMTEZ | CVCS  [CWaan WOV [PRCRASE |
[WECTEMRBR T To00 7 FLEGANTEE  |[NBW  [NEWTER WOV TAFWRoANME ]
RETENRE 1% R LU T L —
W TENRD 1600 ACE T ~TRSWaRW e et
(L7 R £ £ LU L a—
W TEWKD | 650 AUE  [BSWoRN (RCE [RCENEE MOV TR
1 00 ACK DGAMI0S BGPTR W“Lﬁdﬂ'ﬂm__‘
W TEMXE 1800 i BERNTS 13 NEW ToA L o1 o< 75 R
WCC TEMXE 1600 X S el "5 N § V" T N o VA T 1"
"MCC TEMXE | 600 AP |DGRAMTIE EP . |DGPIB  [MOP [DGRAMTIE
W TR 1830 o JeL 1T EF : Lo L A —
(WCC TENF 1800 [DGAMT1d  [EP  [NSW.T74B  [WOV ToaANTd
(WCT TEMXH 1800 ACA MCCTENRH — [RFW  [NEW TdBA WOV TRFWRIHEN
(Lo I T N Yo7 SO £ 157oR1 " (R {3V A 1 2 Vo € 7o v 7 vy
(WCC TEMXH 1800 ATK TSR AFW [NSW.TaBA MOV TAFWNMDAM
T BR800 ATA WMCCTENGGH — [EF TWCCTEMIR T [Woe TASWaRM
(WCE TEMXN 600 ACA  |WCCTENRH  [WNBW W ey AR
CE TEMRA 0 ACK [MCCTENR  [NEW  TREW TR TSV TAFWNDRME
WCC TEWXH 1 1600 o) TEOEPENRM  |AFW | NSW T4IAC WOV TAFWNMORM
TEMXH 1 1800 ATA THOEPENAM  |AFW | NSW T4IAC MOV | AFWMORM |
WCT TEMEN T 1860 RCA | TROEPENAM  [AFW — [NEW Ta7AC WOV T AFWNORM
"WCC TEMXA 1 | 600 R | ASWGRN NSWT0AC  [MOV | AFWMDRME |
WG TEMXH 1 1600 ACA (v NSW 1ZAC MOV | e
51
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at McGuire 1 (continued)

FOWER | VOLTAGE | EMERG [POWER SOURCE] TOAD LOAD COMP | COMPONERT |

SOURCE LOAD GRP|  LOCATION  |SYSTEM|COMPONENT 0] TYPE |  LOCATION
(Y L] ¥ L 1 WETWRE [RPW TAFWE oV
(MCT TGMRA 1600 [7Io1oR L7 S T R A T 7 - | a—
WCERE e LIo L T T S eI Y —
SR o L L <1 (. p—
WS Tioe W.TENIE L {oToL B R I e 7" T p—
(WCC SN 1800 WW‘TW—‘“WW—_
RLELY) 00 TR i L —
YRTECKD 1600 LYo B LT (1L 7 I G Y —

14% 55 AR TREWaRW {2 WWW
(TRTELXD (600 R W BUSTELXD  [BUS  [EeworNm
[TRELXE 100 ATR REWORAM USROG TEUE o
TRTELE (1] ATA | ASWGRAM 1L L L —
YR TELRF 800 LYol . TV BUSTECRE  [BUE [EEWGAM
YRR e ACH ™ |BSWGRM  [EP [BUSTELXD  [BUS [ESWoRAW
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3.7 COMPONENT COOLING WATER SYSTEM (CCW)

3.7.1 ’ !

The CCW system is designed to remove residual and sensible heat from the RCS
du.i” 2 plant shutdown by cooling the RHR heat exchangers, to cool the letdown flow to the
Chemic. " and Volume Control System during power operation, coo! the spent fuel pool water, and
to provide vooling to dissipate heat from various primary plant components.

3.7.2 sle o

The COV/ system 18 a closed loop cooling syst= 1 consisting of two parallel loops.
Each loop consists of 'wo pumps and one heat exche , ing loads are divided between
the two headers in such a manner to ensure that eac’ - & redundant set of components
needed to establish and naintain a safe shutdowr . ion 1ollow.ng a design basis accident. The

heat exchangers trani 1 heat to the Nuclear Service Water system. A surge tank accommodates
expansion, contractior,, and inleakage of water

Simplifird drawings of the CCW system are shown in Figures 3.7-1 and 3.7.2. A
summary of the duw on selected CCW system components is presented in Table 3.7-1

3:7:3

Two component cooling yunips and one component cooling heat exchanger provide the
aveessary cooling requirements during normal operation. The rcmmnmg two pumps and one heat
exchanger serve as a backup system. Heat loads supported by the CCW system include the
following

RHR 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 barmer.

3.7.4 5
Two CCW pumps per unit and one heat exchanger provide adequate cooling under the
following conditions (Ref. 1):

Normal station operation
Cooldown and refueling
LOCA

3.7.5  Component Information

A. Component Cooling Water Pumps 1A1, 1A2, 1B1, and 1B2
|. Rated flow: 35 O;?m@ 180 ft head (78 psid)
2. Rated capacity: 50%
3. Type: horizontal centrifugal

B. Component Cooling Heat Exchangers 1A and 1B

1. Designdurf': 4.06 x 106 Btu/hr
2. Type. shell and straight tube
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Support Systems end lnterfaces

5
-

. Control Signals
1.

Automatic

@. 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.

Remote Manual

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

Motive Power
The CCW 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,

Other
I. The 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

3
4

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

Lubrication is assumed to be provided locally for the CCW pumps.

Systems for pump room cooling have not been identified.

section 37 Relerences

McGuire Final Safety Analysis Report, Section 9.2.4.2
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Table 3.7-1. McGuire 1 Component Cooling Water System Data Summary

for Selected Components

COMPONENT 1D CoONMP. LOCATION POWER SOURCE |[VOLTAGE | POWER SOURCE EMERG.
IYPE LOCATION oA P

CC-2288 MOV 750AB MCC 1EMXB 600 ELEQRMT722 AC/B
CC-230A MOV 750AB MCC 1EMXA 600 MCCHM AC/A
CC-50A MOV 750AB MCC 1EMXA 600 MCCRM AC/A
CC538 MOV 750AB MCC 1EMXB 600 FLEQRM722 ACB
CC 56A MOV 750A8 MCC 1EMXA 600 MCCAM AC/A
CC81b MOV 750A8 MCC 1EMXB 600 FLEQRAM722 ACB
CCHX A X 750A8

CCHXIB X 750AB

CCP1A1 MDP 733AB BUS 1ETA 4160 ASWGRM AC/A
CCPi1A2 MDP 753AB BUS 1ETA 4160 ASWGARM AC/A
cCP181 MDP 733A8 BUS1ETB 4160 ASWGRM ACB
ccPiB2 MDP ~33A8 BUS 1ETB | 4160 BSWGAM ACB
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3.8 NUCLEAR SERVICE WATER (NSW) SYSTEM

181 Ny S $ |

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
The Nuclear Service Water System contains twe .eaders, each supplied by a single
mator-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
umps
; Simplified drawings of NSW header 1A are shown in Figures 3.8-1 and 3.8-2.
Simplified drawings of NSW header 1B are shown in Figures 3.8-3 and 3.8-4. A summary of the
duta on selected SW system components is presented in Table 3.8-1.

1.8.3 System (o

During normal operation, channel A of the NSW system is in operation providing
cooling water to essential und non-essential loads. The normal source of water is Lake Norman
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. Heat 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 1A can supply AFW pumps | A and | (turbine driven pump) while NSW header 1B
can supply AFW pumps B and 1. A third connection to the AFW systemn from NSW header 1A
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 heads: cross-over

Non-essential loop supply header

Main dizcharge cross-over

These cross-ties are intended to give the NSW system added flexibility to operate should more than
one failure oceur,
1.8.4 ' .

An NSW train can provide adequate cooling for the associated heat loads if the single

NSW pump in the loop operates and an intact and open flow path exists to the heat loads of
interest
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. A. Service Water Pumps 1A and IB
Rated flow: l7.500vgpm @ 130 ft head (56 psid)

l.
2. Rated capacity: 10X
3. Type: horizontal centrifugal

B. Ultimate Heat Sink - Lake Norman

J.8.6  Support Systems and loterfaces

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,

¢. The NSW non-essential header is automatically isolated from NSW Loop B
when a safety injection signal is present. The non-essential header continues o
be su?phed from NSW Loop A until it too is isolated by a Containment Spray
signal.

Remote Manual

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

rJ

8. Motive Power
The NSW 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
. | Lubrication is assumed to be provided locally for the NSW pumps.
2. Systems for pump room cooling have not been identified.
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Table 3.8-1. McGuire 1 Nuclear Service Water System Data Summary
for Selected Components

COMPONENT D COMP._ LOCATION POWER SOURCE |VOLTAGE | POWEFR SOURCE EMERG
NSW-1 u&" YARD MCC 15MXA 600 uccl:'asca:xa e —
NSW-10AC MOV AFWMDPMD MCC 1EMXH 1 600 ASWTRM ACA
NSW-11B MOV AFWMDEMS
NSW-12AC MOV AFWMDRM MCC 1 EMXGH -1 600 ASWGRM AC/A
NSW-13A MOV AFWMDRM MCC 1 EMXH 600 MCC 1 EMXH AC/A
NSW-16A MOV AFWMDRM MOC TEMXA 600 MCCRM AC/A
NSW-188 MOV AFWMDRM? MCC 1EMXB 2 600 FLEQRM722 ACB
NSW-7A MOV AFWRDRMD MCC 1EMXH 600 MCC1EMXH AC/A
NSW 98 MOV AFWMOPAND
NSW-P1A MDP 716AB BUS-1ETA 4160 ASWGRM AC/A
NSWP1B MDP T16AB BUS 1E1B 4160 BSWGRAM AC'S
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3.9 CHEMICAL AND YOLUME CONTROL SYSTEM (CVCS)

3.9.1 -
The CVCS 1s responsible for maintaining the proper water inventor / in the Reactor
Coolant System and maintaining water purity and the proper concentration of ne *tron absorbing
and corrosion inhibiting chemicals in the reactor coolant. The makeup function of tne CVCS is
assumed to be required to maintain the plan* * a long-term (8 hours) hot shutdown condition.

3.9.2  “astem Definit'on

Jhe CVCS provides a means for injection of control poison in the form of boric acid
solution. chemical additions for corrosion control, and reactor coclant cleanup and degasification.
This system alto adds makeup water to the RCS, reprocesses water letdown from the RCS,
provides seal water (njection to the reactor coolant Jmmp seals, and performs emergency core
cooling. The centrifugal charging pumps in the CVCS also serve a5 the high-head safety injection
pumps of the ECCS.

The CVCS consists of two subsystems: the charging, leldown, 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 i1 Figures 39-1 and 3.9 2,

3.9.3 gm&n..unxnunn
uring normal plant operatior:, one charging pump is running with its suction aligned

to the Volume Control Tank (VCT). The leidown 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
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 centrifugal charging pumps also serve as the high-head safety injection pumps of
the ECTS (see Section 3.3). Duning a LOCA the CVCS is isolated except for the centri ugal
charging pumps and the piping in the safety injection path. The pu.aps take suction on the
Refueling Water Storage Tank (RWST) and inject into all four cold legs. In Unit | water is
iniected through the Boron Inje~tion Tank (BIT). In Unit 2 the BIT has been deleted arc' water is
injected 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* pump can pressuriz .he RCS to the
maxumum design test pressure,

3.9.4

Sysiem Suscess Criteria

Any one charging pump can provide adequate flow for normal makeup to the RCS.
Success crzitcn‘a related to the ECCS function of the centrifugal charging pumps is discussed in
Section 3.3.

3.6.5  Component laformation

A. Centrifugal charging pumps 1A and 1B
1. Rated flow: 150 @ 5%00 ft head (2514 psid)
2. Rated capacity: 100%
3. Type: centrifuga'

69 10/%9
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Reciprocating charging pump |
|. Rated flow: 98 gpm

2. Rated capacity: 100%

3. Type: positive displacement

. Control Signals

Automatc

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

Remote Manual

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

ro

Motive Power
The charging pumps and motor op:rated valves of the CVCS are Class 1E AC loads
that can be supplied from the standby diesel generators as described in Section 3.6

Other

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

Lubrication is assumed to be provided locally for the charging umps

Systems for charging pump room cooling have not been identified.

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

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

CH-108 MOV RM812 MCC 1EMXB-1 600 ELEQRM722 AC/B
CH221A MOV PPCHAGE MCC 1EMXA 600 MCCRM AC/A
CH 2228 MOV PPCHASE MCC 1EMXB 2 600 ELEQRAM722 AC/B
CH4A MOV AMB12 MCC 1EMXA 600 MCCHM AC/A
CH 58 MOV AMB12 MCC - 1EMXB 1 600 ELEQRM722 AC/B
CH 9A MOV AMG12 MCC TEMXA 610 MCCRM AC/A
cHen TANK RM812

CHPIA MDP 716AB BUS 1ETA 4160 ASWGAM AC/A
CHPIB MDP 716AB BUS 1E1B 2160 BSWGRM AC/B

~J
a2

68/01
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4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The McGuire Nuclear Station is located on a site of approximately 30,000 acres of land
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 | and 2. Figure 4-1is a
general view of the plant and vicinity (Zrom 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
shown in Figure 4-3. The containme’ : 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
hateh or a personnel hatch. Piping and electrical penetration arsas are on various levels of the
auxiliary building, on the northeast 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 pumps, RHR pumps and heat exchangers, containment spray pumps, charging
pumps, component cooling water pumps and heat exchangers, and motor control centers supplying
power to safety system components.

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

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-4 through 4-9 are simplified building layout drawings for the McGuire |
continment and auxiliary building. Similar drawings for McGuire 2 are shown in Figures 4-10 to
4-14. The Stardby Shuidown 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 omutted for 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 printed in lowercase type.

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

4.3 SECTION 4 REFERENCES

I. Heddleson, F.A, "Design Data and Safety Features of Commercial Nuclear Power
Plants.”, ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory, Nuclear Safety
[nformation Center, January 1972.
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Figure 4-1. General View of McGuire Nuclear Stati. n and Vicinity
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~3

14,
15.

16.

17.

Table 4-1. Definition of McGuire 1 Building and

Codes
600AB
716AB
733AB
750AB
733EPENRM

7S0EPENRM

767EPENRM

AFWMDRM

AFWMDRM?2

AFWTDRM

ASWGRM

BATDISAREA

BSWGRM

CR
CSPMRMA

CSPMRMB

CST

Location Codes

Rescriptions
600" elevation of the Auxiliary Building

716’ elevation of the Auxiliary Building
733" elevation of the Auxiliaiy Building
750 elevation of the Auxiliary Building

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

El.<trical Penetration Room, located on the 750 elevation of the
Aux.'iary Building

Electrica: Penetration Room, located on the 767 elevation of the
Auxiliary Building

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

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

Auxiliary Feedwater Turbine Driven Pump Room, located on the
716’ elevation of the Auxiliary Building

Switchgear Room A, located on the 716 elevation of the Auxiliary
Building

Battery Area, located on the 733" elevation of the Auxiliary
Building

Switchgear Room B, located on the 733" elevation of the Auxiliary
Buiiding

Control Room

Core Spray Pump Room A, located on the 685" elevation of the
Auxiliary Building

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

Condensate Storage Tank, located on the Roof of the Service
Building

2




Table 4-1. Definition of McGuire 1 Building and

Codes
DGRM703

DGRM714

ELEQRM722

EVCA

EVCB

EVCC

EVCD

HXRMA

HXRMB

[DH
[PPCHASE

MCCIEMXA-1

MCCIEMXH

MCCIMXC
MCCISMXA

MCCRM

Location Codes (Continued)

DRescriptions
Diesel Generator Room 703, located on the 733" elevation of the
Auxiliary Building

Diesel Generator Room 714, located on the 733" elevation of the
Auxiliary Building

Electrical Equipment Room 722, located on the 733 el vation of
the Auxiliary Building

Vital Battery EVCA, located on the 7. 3" elevation of the Auxiliary
Building

Vital Battery EVCB, located on the 733’ elevation of the Auxiliary
Building

Vil Battery EVCC, located on the 733" elevation of the Auxiliary
Building

Vital Battery EVCD, located on the 733" elevation of the Auxiliary
Building

Heat Exchanger Room A, located on the 750 eievation of the
Auxiliary Building

Heat Exchanger Room B, located on the 750" eicvation of the
Auxiliary Building

Inside Doghouse

Inside Pipe Chase - runs vertically through the Auxiliary Building
Just east of Containment

Motor Control Center IEMXA-1, located on the 750" elevation of
the Auxiliary Building

Motor Control Center IEMXH, located on the 750" elevation of
the Auxiliary Building

Motor Control Center IMXC, located in the Turbine Building

Motor Control Center 1SMXA, located on the 733' elevation of
the Auxiliary Building

Motor Control Center Room, located just east of Containment
on the 750 elevation of the Auxiliary Building
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34,

23,
36.

37.

38.

39,

40.

40).

46.

47,

48,
49,
50.
al.

Table 4-1. Definition of McGuire 1 Building and

Codes
MCCSMXB

ODH
OPPCHASE

PENE716

PENE733

PENE750

PPCHASE
PPTRENCH730

PPTRENCH756
RC
RHRPMRMA

RHRPMRMB

RM623
RM812

ROOF

RWST

SB
SBPPTRENCH
SIPMRMA

Location Codes (Continued)

DRescriptions
Motor Control Center SMXB, located or, e 733" elevation of the
Auxiliary Building
Outside Doghouse

Outside Pipe Chase - runs from elevation 716’ TO 750’ elevations
just west of the Containment

Penetration Area, located on the 716" elevation of the Auxiliary
Building

Penetration Area, located on the 733' elevation of the Auxiliary
Building

Penetration Area, located on the 750" elevation of the Auxiliary
Building

Pipe Chase - runs through all elevations of the Auxiliary Building

Pipe Trench - running from AFWMDRM to the Diesel Generator
Area

Pipe Trench - running from RWST to Auxiliary Building
Reactor Containment

Residual Heat Removal Pump Room A, located on the 685'
elevation of the Auxiliary Building39.

Residual Heat Removal Pump Room B, located on the 685
elevation of the Auxiliary Building

Room 623, located on the 716’ elevation of the Auxiliary Building

Room 812, located on the 750’ elevation of the Auxiliary Building
- contains piping from the RWST to the Safety Injection System

Roof of the Service Building

Refueling Water Storage Tank

Service Building

Service Building Pipe Trench

Safety Injection Pump Room A, located un the 716' elevation of

the Auxiliary Building
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53.

54.

55.

56

Table 4-1, Definition of McGuire 1 Building and

SIPMRMB

SUMP
8
TLSF
YARD

Location Codes (Continued)

Descriptions

Safety Injection Pump Room B, located on the 716' elevation of

the Auxiliary Building

Sump Area, located beneath the reactor vesse!
Turbine Building

Spent fuel pool operating floor

Yard Area - outcide the Reactor Building
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Table 4-2. Partial Listing of Components by Location

at McGuire 1

‘ LOCATION [ SYSTEM | COMPONENTID T COME
TVPE
! TI6AD VeSS CH.PI1A MDP
e [TT6AD VCS  |CHPIB Vo
[FTEAE TREW NSWPIA Viels
|
TERE W NSWPETE Va3
T"'«t«ﬂ« f:.tw CC-P1A1 MODP
f“:\tmg J COW CC-P1AZ MOP
L
[ 733A8 | COW CC-P1BY MDP
BEELL 'TC\‘\# oM 317 TIDE
;?'nfiffn.am '{n HTR-PNL-1B PN
%?A'x‘ 7Af W LC-228B MOV
[TEOAE TCCW CC-230R MOV
(50AE f W CC-50A MOV
[750AD [ CEW CC-538 MOV
[ 7S0AD 7 CCW o C-56A MOV
[750AB [CeW oo J] - VoY
[FE0AE [cCw COHXIA X
TS0AB (W CCRXTE R
| 7S0EPENAM | RCS 1TR-PNL-TA PNL
e | b
| AFWMORM :Arw AFW-P1A MODP
' [AFWMDRM TAFw AFW-TIA Vo
| |
iFA:WMDQM TAFW NSW 147AC (Va)e
;‘Arwuotw 7; AFW NEW-T4bA MO
AFWMDRM TAFW AFW P ¥ist3
|
AFWDRM TAFW NSW-Ta7AC ¥a)Y
| AFWMDRM %AFW NSW-14BA SV
- |
SFWMDEM | RFW AFWOB oY
AFWMDAM %Ac‘w AFW. 1168 MOV
AFWMDAM fAfw NOW-147AC VS
| AFWMORM ;Afw NSW-148A MOV
gy ;ACW AFW-15A MOV
L
\'.;
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Table 4-2. Partial Listing of Components by Location
at McGuire 1 (continued)

‘ [ LOCAT N SYSTEM | COMPONENT 1D Crereﬁ
AFWMDAM AFW  [AFW.18B WoV
AFWMDFM NEW  [NSW-1ZAC LY
AFWMORM W NSW 134 WMoV
"AF WMDFM NSW  [NSW-16A  [WMOV 1
(RFWNORMZ — [NOW — [NSWIAC WOV
RFWNORME | NOW NSW- 118 MOV
[AFWMDAMZ | NSW  |NSW.188 MoV
AFWMDRANE [ NSW NSW 7A
AFWMORM2 [NEW-SE MoV
CAFWTDRM AFW AFW-P1
"AFWTORM FW AFW.7A WV

AFWB6A MOV ]

NSWEOA MOV
g
BUS
BUS |
(XEWR
BUS |
ol
(KPR |
e |
WCC
MCE
W
BUS |
BUS
'50'5_‘1
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Table 4-2. Partial Listing of Components by vocation
at McGuire 1 (continued)

. TOCATION SYSTEM | COMPONENT D | COMP
TYPE

(BATOISAREA — [EP  |BUSTEVDB
"BATDISAREA 13 BC-EVCR . |BC ]
(BATOISAREA — |EF  |BCEVCE T80
"BATOSARER — |EF — [BCEVEC BC
[BATOISAREA — |EP  |BCEVED ¢
(BATDISAREA 1 o [BUS |
(BATOISAREA tF BUSTERVE
BATOISAREA P TERVE T [BUS |
(BATOISAREA  |EP  |BUS.TERVD Us
[BATOISAREA | EP TNV-EVIA ™V
[BATDISAREA  |EP TNV-EVIB NV
(BATDISAREA 43 TNV-EVIC
(BATDISAREA EF TNVEVID NV
EATOSARER —TEF—TEUSEVET

. "BATOISAREA — [EP  |BUSEVEC BUS
(BATOISAREA EF BUSEVDD BUS
BATDISAREA BUSEVOD |80 |
(BSWC AM 143 B
BSW /AW Ep Us1
B G EF | BUSTELXB BUS
B WERM 42 BUSTELXD
"~ SWERAM 1 W
BEWGEM i (W
Loy e - v
(BSWGHM BUSTELXD BUS
e : , e
BSWGHM EP YRIELRF LY
BSWGAM TP MGG TEMXD
CEPMAMA cs TS 16A WV |
EEE TS TSPA VOF
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Table £-2. Partial Listing of Components by Location

at McGuire 1 (continued)

TYPE
S 1 B TEE MOV
CSPMANE (o1 o127 B I ¥ o] I
csY - T AW [AWesT TANK
(TsT KW | AFWCST | TANK 1
= Arw—hrw-m TARK
DGAN703 143 - e |
 BGRAM703 1. i
OGRAMP3 . |EP  |DGPIA
e O B L TS T
DGRM 03 DGHX 1A B
DGRAMT03 4 BG1-13 v
"BGANT03 NSW 7oA v
"DORMT0S NSW 79A oV
(DGAMT0S MCCTENXE TRE
| DGRAM7 14 EF WMCCTEMXE (W |
TGANT 4 |- 7S]
(DaRIATe  |EP  |DGPIE
OGR71a EP DETE B
ERITTa L 1) (| m—
TDGAMT714 -1 DGz-33 XV
DGAM714  |EP NEW- 1718 [V
el VAT 143 174 oY
BGRAMT 14 1 MCCIENRE (W
ELTORM72Z | EP MCC-TENXE [ MCC
(ELEQAMTZZ  |EP  [WMCCTENXE ] T
ELEQRM722 A MCCIEMXB-Z . [MCC |
"EVCA EF BT-EVCA g
EVCE BT EVCE BATT |
[EVCC BT-EVCC BATT |
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Table 4-2. Partial Listing of Components by Locatiun
at McGuire 1 (continued)

TYPE

[ SYSTEM | COMPGNENT I }Qu;]
|

=

| S—

CS-HX A

HXRMA

FA-HXTA

| HXRMB

[~} HX‘B

| MXRMB

-
CSHXIB

HXRME

-

RH-33

[ X HMB

RH-MX B

HXHMB

R 1

[ HXRMB

R

AFW

48ABC

49AH

AFW-181C

AFW.162C

HH- 1848

RH- 1848

MCC- TEMXA™

my

M- TEMXH

1+

44—
my

MCC-TMXC

"‘ MCC 1SMXA

-

‘.
R
°

¥

MCC

[N(JZHM
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—
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Table 4-2. Partia! Lsting of Components by Location
at MicGuire *  (continued)
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Table 4-2. Partial Listing of Components by Location
at McGulre 1 (continved)

= TERYEN T SVETEN | COMFONERT T T
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Table 4-2. Partial Listing of Components by Location
at McGuire 1 (continued)
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APPENDIX A

DEFINITION OF SYMBOLS USED IN THE SYSTEM AND

Al, SY

LAYOUT DRAWINGS
STEM DRAWINGS

Al Fluid System Drawings

The simplified system drawings are accurate representations of the major flow paths in
a system and the important interfaces with other fluid systems. As a general rule, small fluid lines
that are not essential to the basic operation of the system are not shown in these drawings. Lines
of this type include instrumentation lines, vent lines, drain lines, and other lines that are less than
173 the diameter of the connecting major flow path. There usually are two versions of each fluid
system drawing, a simplified system drawing, and a comparsble drawing showing component

locations. The

Flo

drawing conventions used in the fluid system drawings are the foliowing:

w generally is lert to right.

Waier 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 path in closed loop systems which is right to left.
Another exception is the Reactor Coolant System (RCS) drawing which is “vessel-
centered”, with the primary loops on both sides »f the vessel.

Horizontal lines always dominate and break vertical lines.

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

A-l.

Most valve and pump symbols are designed to allow the reader to distinguish
among similar components based on their support system requirements (i.e.,
electric power for a motor or solenoid, steam o drive a turbine, pneumatic or
hydraulic source for val¢ 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 ‘0 define the specific type of valve
(Le., as a globe, gate, butterfly, ar other specific type of valve).

Pump symbols distinguish between centrifugal and positive displacemen: 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 geometry,

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

Piping locations between discrete components represent the plant areas through
which the piping passes (i.e. including pipe tunnels and underground pipe runs).
Component locations that are not known are indicated by placing the components in
an unshaded (white) zone.

The primary flow path in the system is highlighted (i.e., bolg white line) in the
location version of the fluid system drawings.

Al.2 Electrical System Drawings

Tue electric power system drawings focus on the Class 1E portions of the lant's
¥ p

electric power system. Separate drawings are provided for the AC and portions of the Class
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In the AC power drawings, the intertace with the switchyard and/or offsite grid

w at the top of the draw

'$
n the DC power drawings, the batteries and the intertace with the AC power
ysiem are shown at the top of the drawing
verucal lines dominate and break horizontal lines

Lomponent symbols used in the electrical system drawings are defined in Figure A

=
Py

n terms of plant location codes defined in Section 4 of this

| O ations are Hn,i',\,!!(‘\i‘ by \".lit'\'\i‘ Z0Nes that are not lf;{('f:\‘f'(’ 1O represent the
}
actual room }"." metry

anons ot discrete cor

f:;ux(‘.(-",‘!\_ represent the actual V’ vsical location of the

he electrical connections (i.e., cable runs) between discrete components, as
on the elecmcal system drawings, DO NOT represent the a

¢ " tino in the
! ctual cable routing in the

Component locations that are not known are indi ated by placing the a .crei

omponents in an unshaded (white) zone
A2 SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

\ general view of each reactor site and v Icinity 1s presented along with a simplified site

Wing the arrangement of the major buildings, tanks, and other features of the site. The

BENETAL VIEW OF the reactor site is obtained from ORNL-NSIC-55 (Ref. 1). The site drawings are

pproximately to scaie, but should not be used to estimate distances on the site. As-built scale
rawings should be consulted for this purpose

Labels printed in bold uppercase correspond to the location codes defined in Section 4

| used In the component data listings and system drawings in Section 3. Some additional labels

1

d for informaton and are printed in lowercase type

A2.2 Lavout Drawings
: 4

Simplified building layout drawin~s are dey ¢.oped for the portions of the plant that
n components and systems that are described in Section 3 of this Sourcebook Generally,
ollowing butldings are included: reactor building, auxiliary building, fuel building, diesel
Ng, and the intake structure or pumphouse. Layout drawings generally are not developed for
ither buil HUNES
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,
man* inrerior walls have been omitted for clarity. The building layout drawings, are
proximately 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 locauon codes defined in
ion 4 and used in the component data listings and system drawings in Section 3. Some

wditional

| labels are included for information and are printed in lowercase type
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Figure A-1. Key To Symbols In Fluid System Drawings
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‘ Figure A-1. Key To Symbo!s In Fluid System Drawings

Continued)

107 10/89




~e-

o

(BUS NAWE) |

.

[]

.{
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Figure A-2. Key To Symbols In Electrical System Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

SYSTEM (also LOUAD SYSTEM) - All components associated with & 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 Refiuon

RCS Reactor Coolant System

AFW Auxiilary 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 D generally begins with a system preface followed by a component number.
The system f)reface is not necessarily the same as the system code described above. For
component IDs, the system preface corresponds to what the plant calls the component (e.g.
HPI, RHR). An example is HPI-730, denoting valve nutaber 730 in the high pressure
injection system, which is part of the ECCS. The component number is a contraction of the
component number appearing in the plant piping and instrumentation drawings (P&IDs) and
electrical one-line system drawings.

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

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

POWER SOURCE - The component ID of the power source is listed in this field (see
COMPONENT ID, above). In this data base, a "power source” for a particular component
(1.e. a load or a distribution component) is the next higher electrical distribution or generating
component in a distributior. 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 :-ansformer,
inverter, or battery charger is used.

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
idcmiﬁ'ed 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
AC/AB. DC load group follows similar naming conventions.

110 10/89



TABLE B-1. TO'PONENT TYPE CODES

COMPONENT
VALVES:

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

Check valve

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

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

PUMPS:

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

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel

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

or water-to-air HX)

Cooling tower
Tank

Sum»

Rb,. N wk
Orifice

Filter or swrainer
Spray nozzle

Heaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, an' type)

Ailr cooling unit (air-to-water HX, usually
including a fan)

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator
Battery

111

COMP TYPE

MOV
NV or AOV
HV
SOV
XV
cv
NCV
HCV
SV
SRV
PORV

MDp
TDP
DDP

RV
SC
HX

1
TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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FABLE B.1 COMPONENT TYPE CODES (Continued)

COMPONENT LOMP TXPE

ELECTRIC POWER DISTRIBUTION | QUIPMEN]
Bus or switchgear BUS
Motor control centet MO
Distribution panel or cabinet PNL or CAB
['ransformer I'RAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (& unit that may UPS
include battery, battery charger, and inverner
Motor generator MG
Carcult breaker CB
Switelh SW
Automatic transfer switct ATS
Manual transfer switcl MTS




