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CAUTION

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

NOTICE

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

Mr, Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division o1 Engineering and Systems Technoiogy
Mail stop 7E4
Washinglon.og.c. 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Ap(?lications International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Correction and other recommended changes should be submitted in the form

of marked up copies of the afiected text, tables or figures. Supporting
documentation should be included if possible.
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Tabie 3-1. Svmmary of Shearon Harris Systems Covered in this Report

Generic

System Name
Reador Heat Removal Systems

Reactor Coolant Inventory Control Systems

Reactor Coolamt System (RCS)

Auwahary Feedwater (AFW) and
Secondary Steam Rehef (S5x)
Systems

Emergency Core Cooling Systems
(ECCS)

- High Pressure injection

& Recwoulanon

- Low-pressure Injection

& Rearcelanon

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

Main Steam and Power Conversion
Systems

Other Heat Removai Systems

Chemaical and Volume Control System
(CVCS) (Charging System)

ECCS

Piant-Specific
System Name

Same
Same
Same
Safety Injection System, CVCS
Residual Heat Removal Sysiem

Residual Heat Removal (RHR)
System

Main Steam Sepply System
Condensate and Feedwater System,
Cuculating Water System

None identified

Same

See ECCS, above

Report
Section

i1

32

FSAR Section
Reference

5
741, 1049

6.3

63

547,63

103
10.4

234
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Table 3-i. Summary of Shearon Harris Systems Covered in this Report (Continued;

Generic
System Name
Containment Systems

Reactor and Reactfivity Control Systems

lnstrm & Control (I&C; Systems

Contamnment

Containment Heat Removal Systems

- Comamnment Spray System
- Contaxnment Fan Cooler System
Contairment Normal Ventilation Systems

Combustible Gas Control Svstems

Reactor Core
Control Rod System
Boranon Systen:s

Reactor Protection System (RPS)

Engincered Safety Feature Actuation
System (ESFAS)

Remote Shutdown Systern
Onther 1&C Systems

Plant-Specific
System Name
Same

Post Accident Heat Removal
Systems

Same
Containment Ventilation System

Venulanon . “Hsystem

Same

Same
Comtrol Rod Dnive System
See CVCS, above

Reactor Tnp System

Auwxthzry Shutdown Panel

Vanous systems

Report
Sect:

X

ie

FSAR Section
Reference

621
622, 652

62.2, 652
622 947
947

625

41

46

7.2
.3

74

75.76.77
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Table 3-1. Semma y of Shearon Harris Systems Covered m this Report (Continuned)

-

(Gemeric

System Name

S.ppoﬂ Systems
Class 1E Electnic Power System

Non-Class 1E Electnc Power System
Diesel Generator Auxihiary Systems
- Component Cooling Water (CCW)
System
- Service Water System (SWS)

Onher Coeling Water Systems
Fire Protection Systems

- Room Heating, Ventilating, and Awr-
Conditomsg (HVAC) Systers
- Instrument and Service Awr Sysiems

- Refueling and Spcnt Fuel Svstems

- Radwcactive Waste Systems

Radation Protection Systems

Section

Plant-Specific Report
System Name

Same 36
Same X
Same 36
Same 37
Esseatial Water System, 38
Non-essential Service Water System
None Identified

Same

Same

Compressed Air Systems

Fuel Pool Cooling and

Cleanup System, Fuel Handling

System

Radwactive Waste Management X
Systems

FSAR Section
Reference

B13 831, 832

R12 R21
954 thru 958
922

921

251

“r1lthre 948

931

913 914

12
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Shearon Harris

31 REACTOR COOLANT SYSTEM (RCS)

3.1.1 ?mﬁg :nmgP on
he 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 pnmary coolant.

3.1.2 Wn
¢ includes: (a) the reactor vessel, (b) four paralle! reactor coolant loops,
(¢) reactor coolant pumps, (d) the primary side of the steam J:;emors (e) a pressurizer,

and (f) connected piping out 10 a suitable isolation valve boun | Simplified diagrams of
the RCS and important system interfaces are shown in Figures 3.1-1 and 3.1.2. A
summary of data on selected RCS components is presented in Table 3.1-1.

3.1.3 gmm_ﬂnnnhn
uring power operation, circulation in the RCS i+ maintained by one reactor

coolant pump in each of the three reactor coolant 'oops. RCS pressure is maintained within
a prescribed band by the combined action of pressurizer heaters aud pressurizer spray.
R(PTS coolant inventory is measured by pressurizer water level which is maintained within 2
prescribed band by the chemical and volume control system (CVCS).

At power, core heat is transferred to secondary coolant (feedwater) in the steum
generators. The heat transfer path to the ultimate heat sink is completed by the main steam
and power conversion system and the circulatini water system,

Following a transient or small LOCA (if RCS inventory is maintained), reactor
core heat is still transferred to secondary coolant in the steam generators. Flow in the RCS
is maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
to the ultimate heat sink can be established by using the secondary steum relief system to
vent main steam to atmosphere when the power conversion and circulating water systems
are not available. 1f reactor core heat removal by this alternate path is not adequate, the
RCS pressure will increase and a heat balance will be established in the RCS b venting
steam or reactor coolant to the quench tank through the pressurizer relief valves. There are
three power-operated relief valves (each in series with a motor-operated block valve) and
three safety valves on the pressurizer. A continued inability to establish adequate heat
transfer to the steam generators will result in a LOCA-like condition (i.e., continuing loss
of reactor coolant through the pressurizer relief valves). Repeated cycling of these relief
valves has resulted in valve failure (i.e., relief valve stuck open).

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

3.1.4  System Success Criteria

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

An unmitigatable LOCA is not initiated,
If a mitigatable LOCA is initiated, then LOCA mitigating systems are
successful.
If a transient is initiated, then either:
RCS integrity is maintained and transient mitigating systems are
successful, or

7 11/89
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3.1.6
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RCS integrity is not maintained, leading to a LOCA-like condition {i.e.
stuck-open safety or relief valve, reactor coolant pumnp seal failure), »nd
LOCA mitigating systems are successful.

Component Information

- RCS

1. Total system volume, including pressurizer: 9375 fi3
2. Normal operating pressure: 2235 psig

. Pressurizer

1. Water volume, full power: 840 fi3
2. Steam volume, full power: 560 ft3

. Reactor Coolant Pumps (3)

1. Rated flow: 103,000 gpm @ 277 ft. head (120 psid)
2. Type: Vertical single-stage centrifugal

. Power-Operated Relief Valves (3)

1 Set pressure: 23385 psi
2. Relief capacity: 21({0&) Ib/hr (each)

. Safety Valves (3)

1. Set pressure: 2485 psi
2. Relief capacity: 38&0(?0 Ib/hr (each)

. Steam Generators (3)

1. Type: Vertical shell and U-Tube
2. Heat Transfer Rate: unknown

Support Systems and Interfaces

. Motive Power

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

- Reactor Coolant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to ool the reuctor
coolant pump shaft seals and to maintain a controlled in leakage of seal water
into the RCS. Loss of seal water flow may result in RCS leaka through the
gump shatt seals which will resemble a sma'l LOCA. If loss of seal injection

ow should occur, the thermal barrier heat exchanger, which is cooled by the
component cooling water system, cools the reactor coolant to an acceptable level
before it enters the pump bearing and seal area (Ref. 1),

1. ghem‘on Harns F§AR. Section 54.1.2.2.



Figure 3.1-1. Shearon Harris Reactor Coolant System
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Table 3.1-1. Shearon Harris Reactor Coolant System Data Summary
.« Selected Componen's

A E | I

LOCATION POWEF SOURCE |VOLTAGE| POWER SOURCE | EMERG
LOCATION LOAD GRP._|
UNK-1A1 AC

COMPONENT 1D

PR A 56 1PENA 280
G 261PENB 430 UNK- 181

PNL-B
RC-500(8702B) RC 480 2868MCB
480 286MCA

RC-501(87018B) RC
RC-502(8702A) RC 182 480 2B6MCB
ACP527 (4. RC
RCP528 (4!5B
RCP529 (4440
RC-V526 (BO00A)
RC-V527  (8000B)
RC-V528  (B00OOC)
RH-503(B701A)

261PENB
261PENB
261PENA
286MCA
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3.2 AUXIVIARY rEEDWATER SYSTEM (AFS) AND SECONDARY
STEAM RELIEF SYSTEM (SSRS)

3.2.1

The AFS provides & source of feedwater to the steam generators to remove heat
from the reactor coolant system (RCS) when: (a) the main feedwater system is not
available, and (b) RCS pressure is too " th to permit heat removal by the residual heat
removal (RYR) system. The Szoondary steam Relief System (SSRS) provides a steam
vent path from tr+ cteam #=..erators to the atmosphere, thereby completing the heat transfer
path to an uli'v ate * ut sink when the main steam and powe. “onversion systems are not
avai' .bie. Together th, .FS and SSRS consttute an open-loop fluid system that provides
for heat transfer .rown t'« " CS follosving transients and small-break LOCAs.

3.2.2

The AFS consists of two motor-driven pumps and one turbine-driven pump.
All three pumps can deliver feedwater to all three steam generators. Motor-driven pump 1A
is normally aligned to supply feedwater to steam generator 1A, and motor-driven pump 1B
is normally aligned to supply steam generator | B. However, both pumps can be aligned to
supply lines to all three steam generators. Each of these lines contains check vaives,
motor-operated isolation valves, flow control valves, and recirculation (bypass) valves.
The turbine-driven pump supplies three additional lines, one for each steam generator. The
turbine-driven pump can be supplied with steam for motive power from either steam lin: B
or C.

The water supply for the pumps is the condensate storage tank (CST). As a
backup, the s rvice water system can supply water to the AFS pumps suction.

Tae SSRS consists of five safety valves and one hydraulically operated
atmospuernc dump valve on each of the three main steam lines.

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

3:3.3

Duiing normal operation the AFS is in standby. The motor-driven pumps are
w.arted on either a safety injection signal, a low-low level in ny steam generator, loss of
both main feedwater pumps, or a loss of offsite power. The turhine-driven pump will start
on either a low-low level in any two steam generators or a loss of offsite power. The AFS
can also be started or shutdown remote manually from the Main Control Board (MCB) and
from the Auxiliary Control Panel (ACP).

Suction to the pumps is normally Brovided by the CST, with the service water
system as a back-up. The capacity of the C5T is 415,000 gallons, with a minimum of
252,000 gallons reserved for AFS use. Makeup to the CST is provided by the
demineralized water system, When the CST is dc{)letcd. switchover to the service water
system is performed manually from the main control board or the auxiliary control board.

The flow rate to each steam generator can be controlled remote manually from
the }4TR or ACP by modulating the appropriate flow control valve in the supply line and
by isolating the recirculation line (for the motor-driven pumps). The mrbine-«&ven pump
is capable of supplying 900 gpm to the steam generators. The two motor-driven pumps
each have a design capacity of 450 gpm, but can provide more than 475 gpm with their
recirculation lin¢ . open. Should one of the two motor-driven pumps be unavailable, the
motor-operate”  aive on the recurculation line of the other motor-driven pump will close
automatically to provide approximately 490 gpm to the steam generators at the setpoint
pressure.

12 11/89
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Steam for the AFS turbine-driven pump is supplied from steam lines B and C,
upstream of the main steam isolation valves. The turbine steam supply valves are DC-
powered. The steam supply valves are normally closed and receive a signal to open at the
same ume that i turbine pump actuation signal is initiated.

3.2.4  System Success Criteria

For the decay heat removal function to be successful, both the AFS and the
SSRS must operate successfully. The AFS success criteria are the following:

- The turbine driven pump or either of the motor driven pumps can provide
adey.ate flow to the steam generators.
The condensate storage tank or the service water system is an adequate source
of water for the AFS pumps.
Flow to 2 of 3 steam generators is required (Ref. 1).

3.2.5  Component Information

A. Motor-iriven AFS pumps 1A, 1B
1. Rated flow: 4! m @ 2917 ft. head (1262 nsid)
2. Rated capacity: 100%
3. Typ:: Horizontal centrifugal

B. Turbine-driven AFS pump 1X
1. Rated flow: 900 gpm @ 2917 ft. head (1263 psid)
2. Rated capacity: ter than 100%
3. Type: Horizontal centrifugal

C. Condensate Storage Tank
1. Capacity: 415,000 gallons
2. Reserved for AFS use: 252,000 gallons

3.2.6  Support Systems and Interfaces

A. Control S'gnals

1. Automatic
The AFS motor-driven pumps are automatically actuated on either a safely
injection sigual, a low-low level in any steam generator, loss of both main
feedwater pumps, or a loss of offsite power. Tts AFS turbine-driven pump
is automatically actuated on either a low-low level in any two steam

enerators or a loss of offsite power.

2. Remote manual
The AFS can be operated from the main control board and from the
auxiliary control panel.

B. Motive Power
1. The motor driven AFS pumps and motor operated valves are Class 1E loads
tshat can3be supplied from the standby diesel generators as described in
ection 3.6,

13 11/89
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2. The turbine-driven pump is su;glied wiih steam from the main steam lines
of either steamn generator B or C upstream of the main steam lin= isolation
valves. The power and controls for the steam supply valves ar supplied
from the Class 1E DC system.

C. Other
1. Lubncation and cooling are assumed to be provided locally for the AFS
umps.
- gystems for AFS pump room cooling have not been identified.
3.2.7  Section 3.2 References

1. Fresco. A., Youngblood, R., and Papazoglou, I. A,, "Review of the Shearon
Harris Unit 1 Auxiliary Feedwater System Reliability Analysis", NUREG/CR-
4311, Brookhaven National Laboratory, February 1986.

14 11/89
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Figure 3.2-1. Shearcn Harrls Auxiliary Feedwater System
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Table 3.2-1.

for Selected Components

Shearon Harris Auxiliary Feedwater System Data Summary

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

TYPE LOCATION LOAD GRP.!

AF-10 (55) MOV STMINL UNKNOWN S

AF-116 (137) MOV STMTNL MCC-1A2 125 286MCA DC/A

AF-117 (143) MOV STMTNL MCC 1A2 125 286MCA DC/A

AF-118 (149) MOV STMTNL MCC 1A2 125 2B6MCA DC/A

AF-19 (93) MOV STMTNL MC(-1B831 480 286MCB AC/B

AF-CST TANK CST

AF-P1A MDP AB236 BUS-1a 6900 SGRMA AC/A

AF-P1B MDP AB236 BUS 1B 6900 SGRMB ACS

AFP1X T0P AB236

MS-145A8 MOV AB236 UNKNOWN

MS 8 MOV STMINL MCC 1A2 125 2B86MCA DC/A 1

MS-9 MOV STMTNL MCC-182 125 286MCR DC/B




Shearon Harris
3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1  System Function

The ECCS, or Safety Injection System (SIS), is an integrated set of subsystems
uiat perform emergency coolant injection and recirculation functions to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolan:
injection function is performed during a relatively short-term period after LOCA initiation,
followed by realignment to a recirculation mode of operation to maintain long-term, post-
LOCA core cooling. Heat from the reactor core is transferred to the containment. The heat
transfer path to the ultimate heat sink is completed by the containment heat removal
systems.

3.3.3
The emergency coolant injection (ECI) function is performed by the following
subsysteme:

Accumulators .
Safety Injection Sy=.~m (charging system, see also Section 3.4)
Residual Heat Removal System

There are three accumulators, one attached to each cold leg, that discharge their
contents when RCS pressure drops below the tank pressure. The safety injection system
utilizes the three centrifugal charging pumps of the charging system (CVCS). There are no
separate high pressure injection pumps. The charging pumps feed a common header which
injects directly into the RCS cold legs and hot legs and another header which injects via the
boron injection tank. The charging pumps can also inject into the RCS through the normal
charging path via the regenerative heat exchanger. The RHR system consists of two motor
driven pumps that deliver water to the three cold legs and to two hot legs. During the
recirculation phase the RHR pumps can also deliver water from the containment sumps
directly to the RCS for luw-pressure recirculation, or to the suctions of the charging pumps
for high-pressure racirculation. The RHR pumps also provide the shutdown coolin
function. The Refueling Water Storage Tank (RWST) is the water source for the ECCg
pumps during the injection phase. During recirculation the RHR pumps take suction on the
containment sump.

Simplified drawings of the safety injection system are shown in Figures 3.3-1
and 3.3-2. The RHR system 1s shown in Figures 3.3-3 and 3.3-4. The charging system is
discussed in Section 3.4. A summary of data on charging system components also is
presented in Section 3.4,

3.3.3  System Operction

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

Low pressurizer pressure

High differential steam line pressure

High steam line flow in coincidence with either low Tavg or low steam line
pressure

High containment pressure

Manual actuation

The accumulators constitute a passive injection system, discharging their
contents automatically when RCS pressure drops below the tank pressure. Sufficient
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borated water is supplied in the three tanks to rapidly fill the volume outside of the core
barrel below the nozzles, the bottom plenum, and a portion of the core with the contents of
one tank assumed to be lost through the break. During injection, the charging and RHR
pumps take suction on the RWST and deliver borated water to the three cold legs. The
relative importance of the charﬁinﬁ pumps is increased for small breaks when the RCS is
still at high pressure, while the RHR pumps are important in responding to large breaks.

When the RWST reaches a low level alarm setpoint, the recirculation phase is
initiated. This pnase of operation has two modes, cold leg recirculation and hot leg
recirculation. In both modes the RHR Rf{umgs take suction on their respective containment
sump, and deliver water through the RHR heat exchangers directly to the RCS and to the
suction of the charging pumps. Initially, the discharge of charging and RHR pumps flows
to the same cold leg injection points used during the injection phase. Later, pumps are
realigned for hot leg injection. The switch to hot leg recirculation is made in order that
subcooling of the core may be completed.

334

The success criteria for the ECCS is not clearly defined in the Shearon Harris
FSAR (Ref. 1). LOCA mitigation requires both the ¢emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions. The three accumulators, three centrifugal
charging pumps, and two residual heat removal pumps are all utilized to respond to both
large and small LOCAS, with the accumulators and RHR pumps more imgonam for large
LOCAs and the charging pumps more important for small LOCAs. The ECCS is designed
to be successful with a single active failure and one RCS loop assumed to be out of service
due to the break.

The RWST is required for system success during the injection phase. The
containment sump and one of two RHR pumps is required for system success during the
recirculation phase,

3.3.5  Component Information

A. Centrifugal charging pumps P1, P2, P3
1. Rated flow: 150 gpm @ 5800 ft. head (2515 psid)
2. Maxiinum flow: 650 gpm @ 3100 ft. head (lg44 psid)
3. Type: Horizontal cenmfugal

B. Residual Heat Removal pumps 1A, 1B
I. Rated flow: 3750 gpm @ 240 ft. head (104 psid)
2. Type: Vertical centrifugal

C. Accumulators (3)
1. Volume, Total: 1450 fi3

2. Normal operating water volume; 1025 fi3
3. Normal operating pressure: 660 psig

D. Refueling Water Storage Tank
1. Capacity: 432,727 gallons
2. Operating pressure: atmospheric

E. RHR Heat Exchangers (2)
. Type: Vertical shell and U-tube

2. Heat removal capacity: 30.3 x 100 Buw/hr
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Shearon Harris

Support Systems and Interfaces
A. Control Signals

b

Automatc .
The ECCS subsystems are automatically actuated on a safety injection
signal, which is generated on any of the following conditions,

Low pressurizer pressure

- High differential pressure between any two steam lines

- High steam flow in two of four lines in coincidence with either low
Tavg or low steam line pressure
Higg containment pressure

Manual actuation

The safety injection signal automatically initiates the following actions:

reactor hip

starts the diesel generators

starts the charging and RHR pumps

opens the boron injection tank isolation valves and charging pump
RWST suction valves

Switchover from the injection maode to recirculation is initiated on two out of
four RWST low level signals in conjunction with a safety injection signal,
This causes the suction valves from the containment sump to open.
Operator action is required to complete the switchover.

. Remote manual

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

B. Motive Power
All ECCS motor driven pumps and moior operated valves are Class 1E AC
lsoad§ thx;l gan be supplied from the standby diesel generators as described in
ection 3.6,

C. Other
1.

2.
3.

1

Cooling water for the charging pumps is provided by the Service Water
System (see Section 3.8).

Cooling water for the RHR pumps and heat exchangers is provided by the
Component Cooling Water System (see Section 3.7).

Systems for ECCS pump room cooling have not been identified.

Section 3.3 References
Shearon Harris Final Safety Analysis Report, Section 6.3,
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3.4 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.4.1

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

3.4.2

The CVCS consists of several subsystems that perform the functions of
maintaining RCS coolant inventory control, coolant chemistry and purity control, and
reactivity control. The charging system consists of three contrifugal chgging pumps that,
during normal operation, take suction from the volume control tank (VCT) and inject into
the RCS. The normal charging path is through the regenerative heat exchanger. The
charging pumps also provide the high pressure safety injection function, as described in
Section 3.3. In this mode the charging pumps arc aligned to take suction from the refueling
water storage tank (RWST) and inject either through the boron injection tank or via direct
paths into the RCS following a LOCA.

A portion of the charging flow is directed to the reactor coolant pumps through
a seal water injection filter.

Simplified drawings of the CVCS are shown in Figures 3.4-1 and 3.4-2. A
summary of data on selected CVCS components is presented in Table 3.4-1,

3.:4.3

During normal operation, a side-stream of reactor coolant flows through the
letdown line to the purification system and is returned to the RCS by a single normally-
operating charging pump. Letdown flow from RCS loop 1 cold leg passes through the
shell side of the regenerative heat exchanger for an initial temperature reduction. The
pressure is then reduced by a letdown onfice. The cooled, low pressure water then
undergoes a second temper \ture reduction in the tube side of the letdown heat exchanger.
followed by a second pressure reduction by the low pressure letdown valve. Flow is then
directed through various filters and ion exchangers before being sprayed into the volume
control tank where it is returned to the RCS by the charging pumps.

The charging flow (passes through the tube side of the regenerative heat
exchanger for recovery of heat from the letdown flow before being returned to the RCS.
Charging flow is split into two charging lines, to cold legs 1 and 2. A portion of the
crarging flow is filtered and injected into the reactor coolant pump seals (nominally 8 gpm
per pump).

The centrifugal charging pumps serve as high-head safety injection pumps in
the ECCS following a LOCA. Other thar the charging pumps and associated piping and
valves, the CVCS is not required to operate during a LOCA. During a LOCA, the CVCS is
isolated except for the charging pumps and the piping in the safety injection path and the
reactor coolant pump seal injection path,

3.4.4

The following success critericn is assumed for CVCS me’ eup following a
transient:

| of 3 charging pumps taking suction or the RWST 1s required for adequate
post-transient makeup to the RCS.

"o
hn
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The following success criterion is assumed for reactor coolant pump seal injection:

1 of 3 charging pumps taking suction on either the VCT or RWST and
providing seal injection flow to all three reactor coolant pump seals.

The charging pump success criteria for LOCA mitigation is discussed with the ECCS in
Section 3.3,

3.4.5  Component Information

A. Centrifugal charging pumps P1. 72, P3
1. Rated flow: 150 gpm @ 5800 ft: head (2515 psid)
2. Maximum flow: 650 gpm @ 3100 ft. head (1344 psid)
3. Type: Horizontal centrifugal

B. Refueling Water Storage Tank
l. Capacity: 432,727 gallons
2. Operating pressure: atmospheric

C. Volume control tank

i. Volume: 300 fi3
2. Design pressure: 75 psig

3.4.6  Support Svstems and Interfaces

A. Control Signals
1. Automatic

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

b. A safety injection signal automatically starts all 3 charging pumps,
causes pump suction to change from the VCT to the RWST, and opens
the boron injection tank isolation valves.

2. Remote manual

The charging pumps and associated motor operated valves can be actuated

by remote means from the control room.

B. Motive Power
The charging pump- and motor operated valves of the CVCS are Class 1E AC

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

C. Other
I. Cooling water for the charging pumps is provided by the service water
system (see Section 3.8)
2. Charging pump room cooling systems have not been identified.
3. Charging pump lubrication is assumed to be provided locally.
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3.8 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS
3.8.1  System Function

The instrumentation and control systems consist of the Reactor Trip System
(also known as the Reactor Protection System, RPS), the Engineered Safety Features
Actuation System (ESFAS), and systems for the display of plant information to the
op-rators. The RPS and the ESFAS monitor the r2actor plant and alert the operator to take
corrective uction before specified lirnits are exceeded. The RPS will initiate an automatic
reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed one or
more specified limits. The ESFAS will automatically actuate selected safety systems based
on the specific limits or combinations of limits that are exceeded. A remote shutdown
capability is provided to ensure that the reactor can be placed in a safe condition in the event
that the main control room miust be evacuated.

3.5.2

The RPS includes sensor and transmitter units, logic units, and output trip relays
that generate a reactor trip signal. The reactor trip signal de-energizes the control rod
magnetic latch mechanisms, allowing all control rod assemblies to drop into the core. The
ESFAS includes independent sensor and transmitter units, logic units, and relays that
interface with the control circuits for the many different sets of engineered safety features
components that can be actuated. Operator instrumentation display systems consist of
display panels in the control room and at local control stations that are powered by the 120
. AC electnc power system (see Section 3.6)

3.8.3  System Operation

A. RPS

The RPS has two to four redundant input instrument channels for each sensed
pararaeter. Two reactor trip breakers are actuated by two separate RPS logic
matrices. The reactor trip breakers interrupt power to the control rod dnve
power supply. Bypass breakers are provided to permit testing of the trip
breakers. Certain reactor trip channels are automatically bypassed at power
levels where they are not required for safety. The following conditions result in
reactor mip:

- High neutron flux
- High neutron flux rate
- Negative neutron flux rate
- Overtemperature delta T
«  Overpowerdelta T
- Low pressunizer pressure
- High pressurizer pressure
- High pressurizer water level
- Low reactor coolant flow
Reactor coolant pump undervoltage
Reactor coolant pump underfrequency
- Safety injection system actuation
- Turbine trip
Low feedwater flow
- Low-low steam generator water level
- Manual

31 11/89



Thearon Harris

3.6.4  System Success Criteria

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

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for diesel starting) .
Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intact

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

3.6.5  Component Information

A. Standby diesel generators 1A, 1B
1. Rated load: 6500 kW
2. Rated voltage: 6900 VAC
3. Manufacturer: Unknown

B. Batteries 1A, IB
1. Rated voltage: 125 VDC
2. Rated capacity: approximately 2 hours with design loads

3.6.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
The standby diesci generators are automatically started based on loss of
offsite power or a safety injection zignal.
2. Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated, from the control room,

B. Diesel Generator Auxiliary Systems
1. Diesel Cooling Water System
?asch diesel generator can be cooled by the service water system (see Section
8).
. Diesel Starting System
Each diesel hus an independent air starting system.
3. Diesel Fuel Oil Transfer and Storalgc System
A "day (. nk" supplies short-term fuel needs of each diesel. The capacity of
each day tank is 3000 gallons. Each day tank can b= replenished from a
separate 175,000 gallon fuel oil storage tank. The long-term storage tanks
are located underground in the yard.
4. Diesel Lubrication System
Each diesel generator has an independent 'ubrication system.
5. Diesel Room Ventilation System
This system consists of exhaust fans which maintain the environmental
conditions in the diesel room within limits for which the diese! generator
and switchgear have been qualified. This system may be needed for long-
term operation of the diesel generator.

o
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3.6 ELECTRIC POWER SYSTEM

3.6.1

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the tion of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant conditiun following an accident, when the
normal electric power sources are not available.

3.6.2

All of the enginee ed safety features receive power from two 6900 volt buses,
designated 1A and 1B. The emergency source of power for these buses are diesel
generators 1A and 1B, respectively. Each 6900 VAC bus feeds three emergency 480 VAC
buses through transformers. The 480 VAC buses in turn supply power to various motor
control centers. .

The 125 VDC system provides power for control and instrumentation and other
loads. The system consists of two buses. Each 125 VDC bus is powered by a dedicated
battery, with two battery chargers that are supplied by a 480 VAC bus. _ .

The 120 VAC system consists of four instrument buses. Each bus is sucpphed
from an inverter/rectifier which can convert both 125 VDC and 480 VAC to 120 VAC. ‘

Simplified one-line diagrams of the station electric power system are shown in
Figures 3.6-1 and 3.6-2. The 6900 and 480 VAC systems are shown in Figures 3.6-3
and 3.6-4, and the 125 VDC and 120 VAC systems are shown in Figures 3.6-5 and 3.6-6.
A summary of data on selected electric power system components is presented in Table
3.6-1. Selected loads and components supplied by the Class 1E electric power system are
listed in Table 3.6-2.

3.6.3

During normal operation, the Class 1E electric power system is supplied from
the switchyard through the unit auxiliary transformers. Under startup and shutdown
conditions power is supplied through the startup transformers. The emergency sources of
AC power are the diesel generators. The transfer from the preferred power source to the
diesel generators is accomplished automatically by opening the normal source circuit
breakers and then reenergizing the Class 1E portion of the electric power system from the
diesel generators.

The DC power system normally is supplied through the battery chargers, with
the batteries "floating" on the system, maintaining a full charge. Upo: loss of AC power,
the entire DC load draws from the batteries. The batteries are rated for approximately 2
hours of operation without assistance from the battery chargers, based on the length of time
they can supply the inverters following loss of AC power (Ref. 1, Section 8.3.2.1.1).

Each 120 VAC instrumentation bus receives power from an inverier/rectifier,
which normally is supplied through its rectifier from a 480 VAC motor control center
(MCC). Should this voltage drop below the required level the inverter is supplied
automatically from a 125 VDC battery (through its 125 VDC bus),

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups". Load group AC/A contains components
powered either directly or indirectly from 6900 bus 1A. Load group AC/B contains
components powered either directly or indirectly by bus 1B. Components receiving DC
power are assigned to load groups DC/A or DC/B, based on the battery power source.
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scram usually is implemented by the scram circuit breakers which must open it
response to a scram signal. Typically, there are two series scram circuit
breakers in the power path to the scram rods. In this case, one of two circuit
breakers must open. Details of the scram system for Shearon Harris have not
been determined.

. ESFAS

A snglg comg.oncm usually receives a signal from only one ESFAS output
train. ESFAS Trains A and B must be available in order to automatically actua'2
their respective components. ESFAS typically uses hindrance input logic
(normal = 1, trip = 0) and transmisrion output logic (normal = 0, trip = 1), In
this case, an input channel will be in a trip stute when input signals are lost,
when control power is lost, or when the channel is temponril{ removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
Control power is needed for the ESFAS ouv*>ut channels to send an actuation
signal. Note that there may be some ESFAS actuation subsystems that utilize
hindrance output logic. For these subsystems, loss of control power will cause
system or component actuation, as is the case with the RPS. Details of the
ESFAS system for Shearon Harris have not been determined.

. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions .aay be performed
manually by plant personnel. The control room opetators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tripping the RPS or an ESFAS subsystem,
t'he control room operators also may send qualified persons into the plant to
operate components locally or from some ¢ _.er remote control location (i.e., the
remote shutdown panel or a motor control center). To make these judgments,
data on key plant parameters must be available to the operators.

Support Systems and Interfaces

. Control Power

Operator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6)
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C. Switchgear and Battery Room Ventilation Systems
These systems maintain acceptable environmental conditions in the switchgear
and battery rooms, and may bc needed for long-term operation of the electric
power systems. Details of these systems have not been determined.
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B. ESFAS
The ESFAS consists of two distinct portions of circuitry: (1) an analog portion
consisting of three to four redundant channels per parameter, and (2) a digital
portion consistiiig of two redundant log: > trains which receive inputs from the
analog channels and perform the logic needed to actuate the appropriate
engineered safety features (ESF) equipment. The following vital functions are
actuated by the ESFAS:

Safety injection system actuation
Centaincnent isolation

Main steam line isolation

Feedwauer isolation

Containment spray system actuation
Control room ventilation isolation
Containment ventilation isolation

The ESFAS provides an actuation signal to each individual component in the
required engineered safety features system,

C. Remote Shutdown
If temporary evacuation of the Control Room is required, the operator can
establish and mrintain the station in a safe shutdown conditic n from outside the
Control Room from the auxiliary control panel (ACP). The prime intent of the
ACP 15 to enable the operators to achieve and maintain a hot standby condition.
Two transfer panels are provided for the two electrical safety trains, SA and
SB. Their function is io transfer control by isolating the controls at the main
control board (MCB) and activating the controls of the respective safety
equipment on the ACP. The transfer is initiated manually by transfer switches
provided on the ACP, only after the permissive switch a: the transfer panel is
turned on. To isolate the control circuitry of the Control Room and transfer
aontrol to the ACP, the operator must trip the reactor before leaving the Control
oom,

The ACP contains controls and/or indicators for equipment in the following
systems required for safc shutdown:

Reactor Coolant System

Main Steam System

Auxiliary Feedwater System

Safety Injection System

Residual Heat Removal System
Chemical and Volume Control System
Component Cooling Water System
Service Water System

Electrical System

3.5.4  System Success Criteria

A. RPS
The RPS uses hindrarce logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
A reactor scram will oceur upon loss of control power to the RPS. A reactor
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Table 3.6-1.

Shearon Harris Electric Power System Data Summary
for Selected Components

COMPONENT 1D cComMp. LOCATION POWER SOURCE [VOCLTAGE|! POWER SOURCE EMERG.
BATT-1A BA'T'T.‘g BATA 125 —— " %&
BATT 18 BATT BATH 125 DB
BC-1A-SA BC SGRMA MCC-1A21 125 286MCA DCA
BC 1A SB BC SGRMB MCC 1821 125 286MCB DCB
BC 1B SA BC SGRMA MCC 1A31 125 2B6MCA DA
BC 1B SB BC SGHMB MCC 1831 125 2BEMCH oC8
BUS-1A BUS SGHRMA DG 1A 6300 DGA ACIA
BUS-1A1 BUS UNK-1A% TR-1AY 480 UNK-1AY AC/A
BUS 1A3 BUS SGRMA TR 1A3 480 SGRMA AC/A
BUS 18 8US SGRMB ERT) 6900 0GB ace
BUS- 181 aus UNK-1B1 TR 181 480 UNK 181 ACB g
BUS 182 BUS SGRMB TR 183 480 SGRMR ACB
BUS D1A BUS SGRMA BATT 1A 125 TRATA A
BUS D1A BUS SGRMA BC 1A GA 125 SGRMA DOA
BUS D1A BUS SGRMA BC 1B SA 125 SGRMA DCA
BUS-D1B BUS SGRMB BATI-iB 125 BATB DB
BUS D18 8US SGRMB BC 1A SB 125 SGRMB DCB
BUS D18 BUS SGRMB BC 1B 5B 125 SGRMB o)
BUSH BUS UNK-120 NV 120 TERCBAM AC/A
BUSH BUS UNK_ 120 [ 120 TERCBAM ACB
BUS BUS UNK-120 NV @ 120 TERCBRM AC/A
BUS IV BUS UNK 120 WV IV 120 TERCBRAM ACB
CB 1A cB SGHMA DG 1A 6300 DGA AC/A
CcB-18 c8 SGRMB DG 1B 6900 oG8 ACE
DG 1A G DGA 6900 AC/A
DG 18 G DGa 6900 ACR
NV NV TERCBRAM MTC 1A21 120 2B6MCA AC/A
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Table 3.6-1.

Shearon Harris Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT 1D COoOMP. LOCATION POWER SOURCE |VOLTAGE | POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP_
NV INV TERCBRM BUS-D1A 120 SGRMA AC/A
NV I NV TERCBAM MCC 1821 120 2R6MCB ACH
NV INV TERCBRAM BUS- DB 120 SGRMB ACHR
NV il NV TERCBAM MCC 1A31 120 286MCA AC/A
NV NV TERCBAM BUS DA 120 SGRMA AC/A
NV IV NV TE RCBAM MCC 1831 120 286MCB ACB
INV IV NV TERCBRM BUS D18 120 SOGHMB ACB
\ICC1A2* MCC 2B5MCA BUS 1A3 480 SGRMA AC/A
MCC-1A31 MCC 2B6MCA BUS- 1A% 480 SGHMA AC/A
MCC 1821 MCC 286MCB BUS 183 480 SGHMB ACB
MCC 1831 MCC 286MCB BUS 183 480 SHRMB ACB
TR 1A1 TRAN UNEC AT BUS 1A 480 SGRMA AC/A
TF-1A3 TRAN SGRMA BUS 1A 280 SGRMA AC/A
TR 81 TRAN UNK 181 BUS 18 280 SGRMB ACB
TR 183 TRAN SGRMB BUS 18 280 SGRMB ACB




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

at Shearon Marris

SOURCE LOAD GRP| LOCATION  |SYSTEM |COMPONENT ID| TYPE |  LOCATION
"BATT TR TI% (7 S T3 BUSTTA SO
BATT 0 L) TR [ EATE BUSDTY [BUS [ SShME
(BCABA |28 {4 e 4 BUSTTA "SOHA
BC 1B.6A F1 BCA CERMA S5 S IV N 1V 7L 1Y —
BCTBED 1] Reloy ) TF |BUBDTE  |BUE [SCRME |
BUS TR 7600 ATR TEANA AFE [AFPIR |MOPTABINE
LI'U[\I 600 ACA | SORNA W [CCPTA LA -
BUS TR (1144 (o7 S 1Y L2 I - A < £ 17—
BUSTA 60 AT | SaRWA TRTAT TRAN TUNK AT
"IUSTR 80 SERNA YRTRS | TRAN [SOAMA
BUS A T80 ACK | SGRK W LU S Y oL V) —
BUETT W TR TURRCTRT | S— T T 517 W—
"BUS RS ' 3o ) L7 [o[3ST VAR £ /o 7 71" (o7 S
BUS TS ) Y 17 ) L[S2T VI T T 11" ——
(BUS D 5900 AL AFE T TAFPTE UL Y —
BUSTH §900 Y4 SEAVE [/l "R TR ] S VT v Y P | —
BUS 1B 6900 AP SORME [+/ol U o108 TR V<L 0 Y1 | J—
BUSTE 5900 ACE CORME (2 I .l t | e
BUS T8 so00 ATE | SGAVE 1P L 2 B 7] (- —
BUETB a8y ACE | SGAVE 1 81§ N | ORRTET
(BUS B [480 ACE | SGAME . 71" p—
BUS B oe0 ACE S [SWPIE  [MOP [MRTR
BUE B w0 RC®  UNKTE RCE |PNCB . |PNL [RTPENE
BUS 163 480 AT |SGRME (P TTRETERT W IR
US89 T80 ATE | SEAVE MCC-TBT  [WGE  |ceemes ]
BUS DA 120 ACA | SGAVA T ERCERT

USDTA 120 ACTK | SGAWA WV B —
(BUSOTE  [120 ACE T FEREREN
BUS DB 120 ACE  |SGRAVE B ™ R{{T60 11—
DG 1A 8600 ACA EF  |BUSTA el —

47
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Shearon Harris (Continued)

SOURCE LOAD GRP WW emv ;[Egg{ LOCATION
TG A 7900 o7 Sy LU ¥ A1) TE | SORR
Laal) T 2 1 o U e
Al (1144 (1% BaE <
'z ) AR | TERCERW 4] BUST BUS[URRT80
W 140 AT 11 BUET BUS |UNK@0 |
v 120 ATR TERCERM L1 BOSTT BUE  [UNK8 |
L1219 720 [yl ) TERCEAN EF | BUBV BUS |URR® ]
WCETAS 38 TBENCA AFE FATR (187 [MOV [STMYNL
T TAa Tt (SIS S 117 S 15 S 0 VKD AETE VR 7 I 31 V) [—
LAy 3 DOR | GOBNCA  |AFE  [AFTIB (148 [WOV [BYMTRL
WCT 1AL F] BCR | BENTA AFE T [NEE LS £ AU AL ——
(57 VAR 1 1) Yoy CEW | CC-ToT (oaBa) [WOV TR
WCC AT 48 ) A 43 BCTAGA B
(WCC TAZT 120 ATR B L WU [YERCBRN |
T A L I T 20ENCA LS TR IR J) £ o1 . S R—
T AR 1480 [ W TV R SOSRI0TA) [ MOV R
e TR 1480 KR [RETPENK LS L R 1 A L —
b L1 S - 0 ey - £y | 1 g1t
Lo 1T Vo7 w173 w15 o s o
TWEETRIT " Taw% ACK [T0BNTK | CVEE [CEET0 (8107 [MOV | SBURR
(WCC A3 480 ACA [eBeNMTR — [CVCE [SI500 (aebd) [WOV [ABTRE
WET T 380 ACA | TBENTA  |CVEE | SI507 [aBes) MOV TAEISE ]
TR (788 7 S 77 S Fook T8I Y L Y 3T
LS A T 7 ST T TVCY | SI806 (8B0TA) [ MOV [ RBETE
WG TAST FL) (ZBEMCA BCBEA  [BC  [SGRMA )
GG A3 720 ATR [ ZBEMCTA P NV [T LT L —
"WCC TA3E  [480 KA [ABIET CCW | CC-10 (aed) |[MOV |ABse
(WCC A8 480 ACE HY CEW  |CC-B(0370) | MoV |ABZ3E ]
(WCC-1A3S | 460 ACK  |ABEET  |CVES |CSRe.(116H) [MOV [ABESE
MGG 1A35 480 ACA ABZET CVCS | CS-B07(8130A) | MOV |ABZSE
TR 14%0 Y S YT CVCE  |CO-6R0B 13 TA) [ MOV |ABSIE

a8 11/89



Table 3.6-2. Partial Ligting of Electrical Sources and Loads
at Shearon Harris (Continued)

" YAGE | [FOWER SOURCE] LOAD | LOAD TOMP | COMPONERTY |
SOURCE LOAD GHP|  LOCATION [ SYSTEM |COMPONENT mb:_ LOCATION
TR (480 L YU Y ] R 3 O T JE T Y] ABINE
Lﬂ&-’;’.*u w0 KUK [ABEET (W [SWETIe MV TRET
TR T {17 S Y F IR W WOV TREESE
"MCETASE 4% Yo7 S Y M (A A "~ 17 Y T} | J—
L2 T T I -7 W)} e PR £ <10 1Y 7 | J—
MCCTASE 400 TR ABZRT Pl 1A S 1 Y ) ] —
T 7 2% ] Z06NMCE AFE VST AL —
LAl (H] BB [ 206NCE TF |BCTASE
LT L S 1 0 ) { L LT L
TR [4e :UI__JM 1% T B TRGCH ) 0 L —
i P T — 1 ) LI H LT Vo |
(T TBa4 a0 ACE  [TRTFEND LI TP 5 S 51 . R—
Lo T I 7 B 1112 G £ o s
EE TR T Yok M T3V ] MF_W‘WNT—
L I T (L% T T qum——-
Lical T o i 1 077 LU TR LA s e
MG TBaT 480 ACE | TBEMCE  |CVCE [CEEOIA WOV IREnNET
[WMCTTES [ mr—-m——-'mmm—wv-mrr—-—*
(MCC BT [480 ACE FLLYE ) TOOI0EC | MOV [ABESE ]
WCT TET 480 ACH ZBENTE TVCE | SI0T (BB8E) MOV [ABEIE
L S E L KCE [66MCE | CVCE | BT804 RE0aE) (MO TREITE
TIEC BT 1480 ACE | Z0ENTE  |CVEE | SIEOE(BRGTE) TWOV [ABITE
TR 7T TRECE o] X1 1 o
WCC TBST F) ACE  |GBEMCE TNV YERCBEM
WCTTBE 480 RETET W | ST R Toaes) WOV T ABIE
MCC 838 1480 ACE ABZET AT L )V —
(ECTBS 480 ACE B261  |CVCS  |CEBEN(TIBE) MOV TAEERE ]
WCC 1836|480 ACE |ABaET . |CVCE |CEBa(11ED) [MOV TABINE
(WCC 1838 480 ACE AB26 S 56881308 | MOV TABI3E
WCC 1836|480 ACE  |AB28) CVES ™ [CER008131E) [ MOV [ABZIE ]
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
ut fhearon Harris (Continued)

POWER | VOLYASE | EMERG [POWER SOURCE] [OAD
SOURCE LOADGRP|  LOCATION |SYSTEM | COMPONENT 1D LOCATION
(WCC B3k 1460 ATE VHY CVCE | COR0al0 0zE [ MOV [ABLE ]
WTIU——W“W_—‘W‘WWWP—
WCC TBSE [ 480 Yo Y F TUEE [ 6011 (B106) [WOV [ABZET
MCC B38| 480 ACE  [ABEET S LA AT L AL I —
el L L AOB [ABEET W [SW L1 Y F 5] S—
WCE B8 1480 ACE BeT W WWH (o1 YT ——
Llsonl Co 1 3 Y T oy
(WCC 1Bat a0 ) Y HE | ' A 120 Y 1} | —
SLEIY TS ACK UNKTAT BUSTA BUE &Iy
YRTAS 60 7 CGAMA EF [BUSTAS LIV <L L —
ALELE a0 ACH  [UNK-TBT T T BUS [URK- 18T
RLELK 80 ACE | SGAVE TF |BUSTES BUE [ SERVE
ORRNGWH AFS  |AF-TO (BB |WMOV [8TMTRL
UNRNOWN AFE | WS- 4BAB [WMOV [ABISE
UNRNOWN COW | CTT00 (babd) [ MOV [256PEN
UNRROWN [V T T LT IV 5T 1] { —
UNKNOWN CE- 142 MOV | ABZE)
[UNRRNOWN (%1 N 1 ST A 7 <1V 1] E—
(UNRNOWN 'T TWCS  [C8. 182 MOV [ABSET
50 11/89



Shearon Harmris
31 COMPONENT COOLING WATER SYSTEM (CCWS)

371 %‘MM"
e CCWS serves to remove heat from the reactor auxiliaries and RHR heat
exchangers and to transfer it to the Service Water System for rejection to the ultimate heat

sink. The CCWS ensures continuous operation or safe shutdown of the plant under all
maodes of operation. The CCWS serves as an intermediate system between the RCS and
SWS, thereby reducing the probability of leakage of potentially radioactive coolant.

3.7.3 ;Eném %gﬁnmnn
e CCWS 1s a closed loop cooling water system designed to remove heat from
the residual, spent fuel, seal water, letdown, excess letdown, and sample heat exchangers.

The CCWS also provides cooling for the reactor coolant pump (RCP) motor bearing ol
coolers and thermal barriers, and for the RHR zum&s. The system consists of three
pumps, two heat exchangers, and one surge tank. Flow to the cooled components is
arranged in parallel flow circuits. There are two main flow loops, one serving Train A
RHR components, and the other serving Train B RHR componen*-  Other piping paths
deliver cooling water to the RCPs and other non-essential compor.

Component cooling water flows from the pumps, thr. gn the shell side of the
CCWS heat exchangers, through the components being cooled and back to the pumps.
Heat is rejected in the CCWS heat exchangers to the Service Water System,

Simplified drawings of the CCWS are shown in Figures 3.7-1 and 3.7-2. A
summary of data on selected CCWS components is presented in Table 3.7-1.

3.1.3

During normal operation one CCWS pump and one heat exchanger are
reguired. A second pump is placed on standby to start automatically on low pressure in the
CCW pump discharge header.

During the injection phase following a LOCA, all CCWS pumps receive a
signal to start. During the recirculation phase the CCWS is separated into two parts, each
of which can operate independently and remove residual heat from the recirculated water in
the associated RHR heat exchanger. The non-essential loop, which serves the reactor
coolant pumps, CVCS heat exchangers and other components, is isolated by closing two
motor-operated valves upstream of the CCWS pump suction header and two motor-
operated valves downstream of the CCWS heat exchanger header.

The CCW heat exchangers transfer heat to the Service Water System (see
Section 3.8). The CCW surge tank is connected to the suction side of the pumps, and
accommaodates fluid expansion and contraction in the system. The surge tank is separated
into two parts by a baffle,

3.7.4
Following a LOCA, one CCW pump and one heat exchanger are required to
cool each operating RHR train. One RHR/CCWS train is required to provide adequate

post-accident cooling. The Service Water System is required to remove heat from the
CCWS (see Section 3.8)

3.7.5  Component Information

A. Component Cooling Water pumps 1A, 1B, 1C
1. Rated flow: 8050 gpm @ 211 ft head (92 psid)
2. Rated capacity: 100%
3. Type: Horizontal centrifugal
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Shearon Harris

B. Component Cooling Water heat exchangers 1A, I1B

1. Heat transferred:  50.05 x 108 Btu/hr
2. Type: Shell and straight tube

Surgre tank
1. Total Volume: 2000 gallons
2. Normal water volume: 1000 gallons

3.7.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
The CCWS pumps are automatically actuated following a LOCA.
2. Remote manual
The CCWS can be operated from the control room.

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

C. Other
1. Lubnication and cooling are assumed to be provided locally for the CCWS
umps.
2. Systems for pump room cooling have not been iaentified.

32 11/89
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Table 3.7-1.

Shearon Harris Component Cooling Water System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
IY?E 1 LOCATION OAD GRP_|

CC-169 /9480A) MOV 236PEN MCC-1A31 480 2B6MCA AC/A
CC-170 (94808) MOV | 236PEN MCC 1831 480 286MCB ACB
CC-19 (9384) MOV AB236 MCC-1A3S 480 ABZ61 AC/A
CC-190 (9484) MOV 236PEN UNKNOWN
CC-191 {9483) MOV RC MCC 1A21 480 286MCA AC/A
CC-20 (9385) MOV AB236 MCC 1835 480 AB261 ACB
CC5(9370) MOV AB236 MCC 1A35 480 AB261 AC/A
CC6 (9371) MOV AB236 MCC 1835 380 AB261 AC/B
CCF2 (685) MOV 235PEN UNKNOWN
CCHX1A HX AB236
CCHX1B X ABZ36
CCPiA MDP AB236 BUS 1A 6900 SGRMA AC/A
cCPiB MDP AB236 BUS 18 6900 SGRAMB ACB
CcC-PiC MOP AB236 B8US 18 6900 SGRMB AC/B
RC-P1A MDP AC
RCP1B MOP AC
RCPIC MOP AC




Shearon Harris
3.8 SERVICE WATER SYSTEM (SWS§)

3.8.1 System. Function

The SWS supplies all the eé]uipmem cooling water for the plant, including the
emergency shutdown requirements. Equipment cooled by the SWS includes the diesel
generators, the component cooling water heat exchangers, containment coolers, and
various air conditioning and ventilation coolers and condensers. The SWS can also deliver
water to the suction of the auxiliary feedwater pumps, thereby serving as a backup water
source to the condensate storage tank.

3.8.2

The SWS consists of two normal service water pumps, two emergency service
water pumps, and two service water booster pumps. The normal service water pumps take
suction from the circulating water cooling tower basin and furnish all norrnal operating
service water requirements through a single supply line. The two emergency service water
pumps take suction from the main and auxiliary reservoirs in the emergency ser.ice water
intake structure. Each pump supplies a redundant loop serving essential components, One
service water booster pump is installed in each loop on the supply li..e to the containment
fan coolers.

The ultimate heat sink consists of two alternate sources of cooling water, the
Auxiliary Reservoir and the Main Reservoir. The emergency service water pumps can take
suction from either reservoir. Water from the plant is returmed to the Auxiliary Reservoir,
The two reservoirs are connected by the Auxiliary Dam spillwa{.

Normal service water is cooled by a natural draft, hyperbolic type cooling
tower.

Simplified drawings of the SWS, focusing on emergency service water, are
shown in Figures 3.8-1 and 3.8-2. A summary of data on selected SWS components is
presented in Table 3.8-1,

3.8.3

During startup, shutdown, and normal operation, service water requirements
can be met by one of the normal service water pumps taking suction on the circulating
water cooling tower basin. The heated service water is returned to the cooling tower via the
circulating water return pipes. When operable, the cooling tower can provide cooling water
for plant shutdown without reliance on the Main or Auxiliary gcsewoirs. uring
shutdown the cooling tower evaporative losses are sufficiently low so that makeup to the
cooling tower is not required (Ref. 1, Section 9.2.1.2).

During emergency operation the ultimate heat sink dissipates the service water
heat load. The Auxiliary Reservoir is the primary source of cooling water. When the level
in the Auxiliary Reservoir is low, the suction of the emergency service water pumps is
manually switched to the Main Reservoir,

The emergency service water pumps are located in dedicated bays in the
Emergency Service Water and Cooling Tower Makeup Intake Structure. Each pump
discharges into a separate pipeline which serves a redundant supply header. The equipment
cooled by the emergency service water headers include the diesel generators, component
cooling water heat exchangers, charging pumps, and containment fan coolers. Both
emergency service water pumps can cool all three charging pumps. Both emergency
service water pumps can also provide water to the suction of the Auxiliary Feedwater
System pun;_p;’s. thereby serving as a backup water source to the condensate storage tank.

e service water booster pumps are installed in the lines to the containment fan
coolers, During emergency operation these pumps will maintain the service water pressure
inside the coolers above the containment design pressure to prevent radioactive leaks into
the Service Water System,
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Shearon Harris

LR P?Mmu&u?m
‘nder emergency shutdown and accident conditions, system success can be

achieved by one emergency service water pump. The pump used should be of the same
train us the essential equipment in need of cooling.

388 Component Information

A. Emergency service water pumps 1A, 1B
I. Rated flow: 21.500lipm @ 190 ft head (82 psid)
2. Rated capacity: 100%

B. Normal service water pumps (2)
1. Rated flow: 50,000 gpm @ 185 ft head (80 psid)

C. Service water booster pumps (2)
1. Rated flow: 4250 gpm @ 120 f1 head (52 psid)

186 Support Systems and Interfaces

A. Control Signals
. Automau¢
The emergency service water pumps will be started automatically on low
prcss?re in the emexgency service water header or on a safety injection
signal,
. Remote Manual
The emergency service water pumps can be operated from the control room,

2

B. Motive Power
The motor-driven emergency service water pumps and motor-operated valves
are Class 1E loads that can be supplied from the standby diesel generators as
desoribed in Section 3.6,

C. Other
I. Lubrication and cooling are assumed to be provided locally for the SW§
umps.
2. The SWS§ pump rooms are cooled by fan cooling units supplied from the
SWS pump discharges.

3.8.7  Sedtion )8 References

I, Shearon Harris Final Safety Analysis Report.
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Figure 3.8-1. Shearon Harris Service Water Sysiem, Emergency Service Waiter Portion
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Shearon Harris

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Shearon Harris site is located near the town of New Hill, NC. The site
was originally established for four units, and occupies approximately 10,723 acres of land
in southwest Wake County and southeast Chatham County. The environment is rural and
primanly aevoted to farming and dairying. The site is about 16 miles southwest of Raleigh
and about 15 miiss northeast of Sanford. Figure 4-1 (from Ref. 1) shows a general view
of the site, while Fi 4-2 shows a simplified plot plan.

The major structures include the containment building, reactor auxiliary
building, fuel handling building, turbine building, service building, diesel generator
building, and cooling tower,

The reactor containment contains the RCS and portions of the AFS, ECCS, and
CVCS for each unit.

The reactor auxiliary building, located north and east of the containment,
contains the major engineered safety fes*ures components. Components of the AFS,
ECCS, CVCS, CCWS, and electric power system are located in the auxiliary building.
The control room is also located in the auxiliary building.

The fuel handling vuilding is located west of the containment and contains the
spent fuel pool. The turbine building is located east of the auxiliary building and contains
components of the power conversion system. The diesel generator building is located east
of the turbine building.

4.2 FACILITY LAYOUT DRAWINGS

Section views of the Shearon Harris containment, auxiliary, fuel handling and
diesel buildings are shown in Figures 4-3 to 4-6. Simplified layout drawings of the
auxiliary building are shown in Figures 4-7 to 4-13 and the diesel generator building is
shewn in Figures 4-14 1o 4-16. Major rooms, stairways, elevators, and doorways are
shown in the simplified layout drawings, however, many interior walls have been omitted
for clarity. Labels printed in uppercase correspond to the location codes listed in Table 4-1
and used in the component data listings and system drawings in Section 3. Some
dditional labels are included for information and are printed in lowercase type.

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

4.3 SECTION 4 REFERENCES
|. Heddleson, F. A, "Design Data and Safct; Features of Commercial Nuclear

Power Plants,” ORNL-NSIC-55, Volume 3, Oak Ridge National Laboratory,
Nuclear Safety Information Ceater, April 1974,
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Figure 4-3. Shearon Harris Containment Building
Section Drawings (Page 1 of 2)
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15.
16.

17.

18,

19.

Table 4-1,

Abbreviation
236PEN

261PENA

261 PENB

286MCA

286MCB

2TKBL
AB190A
AB190B
AB216
AB236
AB26!
AB286
AB30S
ACR

AINTK
BATA

BATB

CABSPRM

CR

Definition of Shearon Harris Building
and Location Codes

Description

Reactor containment penetration area on level 236 of the
auxiliary building.

Train ‘A’ reactor containment penetration area located on level
261 of the auxiliary building southeast of containment.

Train 'B' reactor containment penetration area located on level
261 of the auxiliary building southwest of containment,

Train 'A' motor control center room located southeast of
containment on level 286 of the auxiliary building.

Train B' motor control center room located southwest of
containment on level 286 of the auxiliary building.

Level 236 of what was to be the unit No. 2 tank building,
Level 190 of the auxiliary building, south side.

Level 190 of the auxiliary building, north side.

Level 216 of the auxiliary building.

Level 236 of the auxiliary building.

Level 261 ¢ e auxiliary building.
Level 286 of the auxiliary building.
Level 305 of the auxiliary building,

Auxiliary control room located on level 286 of the auxiliary
building.

Auxiliary intake structure.

Room containing train ‘A’ emergency batteries located on level
286 of the auxiliary building.

Room containing train ‘B’ emergency batteries located on level
286 of the auxiliary building.

Cable spreading room located on level 286 of the auxiliary
building.

Control room located on level 305 of the auxiliary building.
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Table 4-1. Definition of Shearon Harris Bullding
and lLocation Codes (Continued)

20,

21,

29.

30.
2l

Abbreviation Description

CST Condensate storage tank located at the south end of the auxiliary
building.

DOA Room in the diesel generator building containing the train ‘A’
emergency diesel generator.

DGB Room in the diesel generator building containing the train ‘B’
emergency diesel generator.

DGSWTNL Diesel generator service water tunnel located underground
between level 216 of the auxiliary building and the diesel
generator building.

MINTK Main intake structure.

PICRM Room containing the process instrumentation and control racks
on level 305 of the auxiliary building.

RC Reactor containment.

RCRM Room containing the rod control racks on level 305 of the
auxiliary building.

RHRHXA Room containing the train ‘A’ residual heat removal s, sem neat
exchanger on level 236 of the auxiliary building.

RHRHXB Room containing the train ‘B residual heat removal system heat
exchanger on level 236 of the auxiliary building.

RW3T Refueling water storage tank.

SCGRMA Train ‘A’ switchgear room located on level 286 of the auxiliary
building.

SGRMB Train 'B' switchgear room located on level 286 of the auxiliary
building.

SIA Room on level 236 of the auxiliary building containing charging
pump 1.

SIB Room on level 236 of the auxiliary building containing charging
pump 2,

SIC Room on level 236 of the auxiliary building containing charging

pump 3.
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Table 4-1. Definition of Shearon Harris Building
and lLocation Codes (Continued)

Abbreviation Description
36. STMTKNL Main steam tunnel rising vertically from level 263 to the roof of
the auxiliary building.
37. TERCBRM Room containing instrument inveriers on level 305 of the
auxiliary building.
38 TLSFP Spent fuel pool operating floor, located at level 286 of the fuel

handling building.
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Tabie 4-2. Partial Listing of Components by Location
unt Shearon Harris

TOCATION ] GYBTEM mmnr“&gg:‘
(GO6PEN | CBW | CC- 160 (B4BOA) WOV
[Z9EPEN W TC170 (04B08) [ MOV |
(TIEPEN W CCW (0484 [MOV |
[TIEPEN [y : ) MoV
[BETPERR  |ReS  |PNLCA PNC
[ZEPEND TS FNCE PNL
26EMCA MCCTAZT W
(SBBMCA . JEP . |MCC. 1A et
[T8ENMCE EF S1:p We
(TREMCE 14 MCCTBa
"ZTRBL SWB (270 MOV |
[2TREC W SW-16(271) MoV
RBZ16 TVCE | SI'503 (8803A)  [WoV ]
[ABZ16 CVCS | 51504 (8803B) | MOV
RB216 VCS [SI06 (B8OTA) MOV |
LEHE 51505 (8801B) | MOV
(AB238 AFS MBS T4EAB
RB236 AFS  |AFPIA LUl
(ABZIE AFS AFPIX YOF
"AB236 AFS AFPIE MOP |
AB236 W TC 10 (9384) wov |
"AB236 oW CC-0 (0385) MOV ]
AB23E COW | CC-8(8ar0) VoV
L FE LI K1’ AN [T+ Y14 M o)y
AB236 CCW  |CC-PIA MOP
AB236 (7] CTCPIB VOP
LLHED W CCFIC MOP
ABZ 36 CCW | CCHXIA WX
(ABZa% W CoRXID 7y
AB236 CVCS ™ [CSBEa(1188)  [MOV |
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Table 4-2. Partial Listing of Components by Location
at Shearon Harris (Continued)

“LOCATION | SYSTEM | mw
AB236 TVCE  [CSB20 (1180) [ MOV
KE36 CVCE [CE8a(1180) | & W |
"ABZ3E CEBZI(I1BE) | WOV
L R 171 K17 11}/ S— o
LG CVCS . |CS8i02E  [Wov ]
AB236 VCE  [C5-8102C e},
RB236 CVCS | CO-B87(8130A)  |[MOV |
RB236 TS |Co-588(81308) | MOV
RB236 CEEERBI31A) MOV |
ABZ3E CVCS | C5-800(81318)

(ABZ36 . [CVCS | CS-80a(BIaZA)  [WOV |
ABI38 CVCE  |C8-604(81328) | MOV
"AB236 CE605(8133A)  [MOV |
RE236 C5606(8133B)

AB236 CVCS | 51500 (Baga) MOV |
(AB23E  |CVCS  |Sreoz(eeEs MOV |
AB236 CVCS | SI501 (8ase)  [MOV |
(AB236 W SW-70 MOV |
AB236 W W71 MOV
(ABZ36 W SW72 MoV
(AB236 | SW  [SWT MOV
(AB236 W sW7e oV
(AB236 . |SW |Sw oV
(ABZ36 W SW-76 MOV
(AB236 W SW77 Vel
"ABZ6 1 CVCS  |Cs-14e v
(AB261  |CVCS [C&-1a7 MOV
(AB26 CVCS | C5-1862 MoV
(AB261 CS.153 MoV
AB26 CVCS CS611(8108) MoV
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Table 4-2. Partial Listing of Componenis by Location
at Shearon Harris (Continued)

TOCATION SYSTEM mrb‘rgg:"
(ABZ61 TS [C&VeT TANK
(ABZ6 TS [esveT TANK
RBZET TVEE T [CEWT
AINTR W SW-AUX YANR |
"AINTR W SW-AUX YARK
(BATA EP BATTIA BATT |
BATE 42 BATTB AT
[CEUNR . |CVCS | C5600 (8108)  [MOV |
TS-UNK UC8  [CS8i0(8107)  [MOV |
C8T AFS AF-CST TANK
[TSY AFS AFCST YTANK
5 TAFS AFCST TANK
(DGA 11 D& 1A o'

(< - R | - E— ]

[MNTR | SW  |SW-PIA WDP
MINTR W SW-MAIN TANK
(TANTR W SWPB

MINTRK SW SW-MAIN R
e CCW TC-101 (3483) MoV |
AC CeW FACPIA WMOP
AC CCW  |RCPIB WoP
L3 W RCPIC WDP
e RCS (BO0CA) | MOV |
LS RCS. RC-V527 oV
L L 1 e T
L Res—TRE PS8 T [V

S RCS  |AC-PS27  (&d5A [NV
G HCS. AC-P528 (44581 [NV

e (8701A) v

RC ACS RC-502(8702A) MOV |
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Table 4-2, Partial Listing of Components by Location

at Shearon Harris (Continued)

LOCATION | SYSTEM mr&gg:'

L3 RCT RC501(67018) | MOV
LS RCS RCB00(67028) [ MOV |
(RWST TVCS . |CTRWST

EL) 4 TBIA

SERNA 42 BUSTA BUS
L) BUSDIA BUS
Edl) {2 BUSTAS S
EL 4 TR TAS YRAN |
(SGANA P BC-TASA o
E EP BC 1B-5A BC
"SGRMA 43 BUSDTA BUS
' SGRVA 4 BUS.D1A
(SGRMB . |EP|CBB [+
SGRAME 42 BUS B BUS
SGRAME 43 BUSOB
SGAME 143 BUS 183
SGRME EP TR 189 TRAN |
ELlE) P BCTASE B¢
ElE) EF BC1BSE BC
SGAMB  |EP . |BUSDTE

SGAME 13 BUSD18

SA o2 2 WOP
EL CVCS | C8PL WDP
El CVCS . |C5P3

[STMTNL AFS | AF-19(89) MOV
[STMTNL AFS | AF-10(58) MoV
[STMTHL AFS AF-116 (137) MOV |
[STMTNL AFS AF-T17(143) MOV
[STMTNG AFS . |AF-118(149) VoV
STMTNL AFS M58 MOV

90)
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Table 4-2 Partial Listing of Components by Location

at Shearon Harris (Continued)

(OCA ON SYSTEM | mw
STVTNL AFS [V oV
TERCBAM EF VT WV
TERCBAM EP NV ™
TERCBAM EF TRVAT WV
TERCBAM 43 v 17
TERCBAM EP TNV NV
TERCBAW 43 TNV NV
[ TERCBAM EF NV NV
(TERCBRAM B TNV NV
UNK-120 P BUS BUS
UNR-120 EF BUST BUS
UNR-120 EP BUS
UNK-120 EP 1Y BUS
[ONRK-1&1 EP BUS AT BUS
UNK- 1A P TROAT TRAN |
UNR- 181 4 US 181 BUS |
(UNR-TB) EF YR8 TRAN |

91

11/89



Shearon Hamis

BIBLIOGRAPHY FOR SHEARON HARRIS

. NUREG-0972, "Environmental Statement Related to the Operation of Shearon
Harris Nuclear Power Plant Units 1 and 2," USNRC Office of Nuclear Reactor
Regulation,

. NUREG-1038, "Safety Evaluation Report Related to the Operation of Shearon
Harris Muclear Power Plant, Units 1 and 2," USNRC Division of Licensing,
November 1983,

. NUREG- 1208, "Technical Specifications for Shearon Harris Nuclear Power
Plant Unit 1," USNRC Division of Pressurized Water Reactor Licensing,
October 1986,

. NUREG-1240, "Technical Specifications fc: Shearon Harris Nuclear Power
Plant, Unit 1," USNRC Division of Pressurized Water Reactor Licensing,
January 1987,

. NUREG/CR-4311, "Review of the Shearon Harris Unit 1 Auxiliary Feedwater

Sg;tcm Reliability Analysis," Brookhaven National Laboratory, February
1986.

02 11/89



Shearon Harris

APPENDIX A
DEFINTION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al SYSTEM DRAWIMGS
Al.l Flaia 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 thag are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing; a simplificd system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings 2= the following:

Flow generally is left to rig' ¢,

- Water sources are located on the [_ft 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 of the vessel.
Horizontal lines always dominate and break vertical lines.

Component symbols used in the fluid system drawings are defined in Figure
A-1.

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
uirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumnatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
s;;cmﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of vaive).
Pump symbols distinguish between centritugal and positive displacement
pumps and between types of pump drives (i.e., moto.. turbine, or engine).

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

this Sourcebnok.

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

Locations of discrets componenss represent the actual physical location of
the compc nent.

- Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).

-~ Compouent locations that are not known are indicated by placing the
components in an i:nshaded (vthite) zone.

- The primary flow path in the system is highlighted (i.e., bold white line) in
the locaton version of the fluid system Arawings,
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Shearon Harris
Al.2 Electrical System Drawings

The electric power system drawings focus on the Class IF portions of the
plant's electric power system. Separate drawings are provided for the AC ar ! DC portions
of vhe Class 1E system. There often are two ver - ns of each electrical sysicin drawing; a
simplified system drawing, and a comparable dri ing showing component locations. The
drawing conventions used in the electrical system. “awings are “he following:

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

Component symbols used in the electrical systerm drawings are defined in
Figure A-2,

Locations are identified in terras of plant iwvaiion codes defined in Section 4 of

this Sourcebook. +

- Locations are indicated by shaded "zones" that a== not intended to represent
the actual room genmetry.
Locations of discrete components represent the actual physical location of
the component.
The electrical connections (i.e., cable runs) bei'veen discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.

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

A2, SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

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

Labels printed in bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system 7.rawings in Section 3. Some
additional labels are included for information and are printed in lowercase type.

A2.2 Lavout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain components and systems that are described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified lavour 'rawings are defined in Figure A-3.
Mg, or rooms. stairways, elevators, and doorways are show:: in the simylified layout
drawings however, many interior walls have been omitted for ciarity. The ouilding layout
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Key Tc Symbols In Fluid System Drawings
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Figure A-2. Key To Symbols In Electrical System Drawings
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Shearon Harris

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

Code Definition

RCS Reactor Coolant System

AFS Auxiliary Feedwater System

ECCS Eg)selrgency Core Cooling System (including HPSI and
)

CvCs Chemical and Volume Control (Charging) System

EP Electric Power System

CCW Component Cooling Water Systemn

SW Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that agpem in the corresponding « ‘tem
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component IDs, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HP1-730, denoting valve number
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 rype
codes.

POWER SOURCE - The component ID of the power source is listed in this field (sce
COMPONENT ID, above). In this data base, a "power source" for . » rticalar compenent
(l.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component tnay have more than
one power source (1.¢. a DC bus powereu from a battery and a battery charger).

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

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the J)lant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency load group for a third-of-a-kind load
(1.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.
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TABLE B:-1, COMPONENT TYP}

COMPONENT

VALVES
Motor-operated valve
P!v!‘_‘f.‘}.nf‘}\ air-operated) valve
Hydraulic valve
dolenoid-operated valve
Manual valve
Cieck valve
Pneumatic non-retumn valve
Hydraulic non-retum valve

Y Vaive

al or PD
gal of PD

s .'.u'\‘f PD

OTHER FLUID SYSTEM COMPONENTS
Reactor vessel

Ntean

eam generator (U-tutk or once-through

Heat exchanger (water-to-water HX
or water-to-air HX

VENTILATION SYSTEM COMPONENTS

motor-driven, any type

air-to-water HX, usuall

EMERGENCY POWER SOURCES

grnera 14

CODES

COMP TYPE

MO\

NV or AOV
HV

SOV

X\

N

NCY

HCA

SV

SRV

PORY

MDI
DP

DDP

R\
S0
HX

C1

TANK or TK
SUMP

RD

ORI}

FL1

SN

HTR

FAN
ACT
COND

DG
G




TABLE B-1. COMPONENT TYPE CODES (Continued)

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switchgear
Motor control center

Distribution panel or cabinet

Transformer
Battery chiarger (rectifier)
Inverter

Uninterruptible go;ver supply (a unit that may
attery charger, and inverter)

include hattery,
Motor generator
Circuit er
Switch
Automatic transfer swich
Manual transfes switch
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COMPE TXPE

BUS

MCC

PNL or CAB
TRAN or XFMR
2C or RECT

UPS
'VIG

SW
ATS
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