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CAUTION

The formation in this report has been developed over an extended period of time
based on a site visit, the Final Safety Analysis Report, system and layout drawings,
and other published information. To the best of our knowledge, it accurately
reflects the plant configuration &t the time the information was obtained, however,
the infcrr’{\étion in this document has not been independently verified by the licensee
or the NRC.

e LICE

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

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of ‘S‘rstcmi Technologv
Mail Stop 8F2
Washington, D.C. 20555

With copy to:

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

Corrections and other recommended changes should be submitted in the form of

marked up copies of the affected text, tables or figures. Supporting documentation
or references should be included if possible.

vii. 890
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SEABROOK 1 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Seabrook 1 nuclear
power plant. Summary data on this plant are presented in Section 1, and similar nuclear
power plants are identified in Section 2. Information on selected reactor plant systems is

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

ibliography of reports that describe features of this plant or site is presented in Section §.
Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix L.

1. SUMMARY DATA ON PLANT
Basic information on the Seabrook | nuclear power plant is listed below:
Daocket number 50-443
Operator New Hampshire Yankee
Lacation Seabrook, New Hampshire
Commercial operation date SA0
Reactor type P*VR
NSSS vendor Westinghouse
Number of loops 4
Power (MW e) 3411/1150
Architect-engineer United Engineers & Contractors, Inc.
Containment type Reinforced concrete cylinder with steel

liner (primary containment) enclosed in
a reinforced concrete secondary
containment

3. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

Seabrook 1 utilizes a Westinghouse PWR four-loop nuclear steam supply
system (NSSS) in a large, dry containment. Other four-loop Westinghouse plants in the
United States include:

Braidwood | and 2

Byron | and 2

Callaway

Catawba 1 and 2 (ice condenser containment)
Comanche Peak | and 2

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

Haddam Neck

Indian Point 2 and 3

McGuire 1 and 2 (ice condenser containment)
Millstone 3 (subatmospheric containment)
Salem | and 2

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

Trojan

Vortle 1 and 2

Wartts Bar 1 and 2

Wolf Creek

Yankee Rowe

Zion 1 and 2
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Table 3-1. Summary of Seabrook 1 Systems Covered in this Report

Generic

System Name
lleactot Heat Removal Systems

Reactor Coolant Inventcry “ontrol Systems

Reactor Coolant System (RCS)

Auxiliary Feedwater (AFW) and
Secondary Steam Rehef (SSR)
Systems

Other Heat Removal Systems

Chemical and Volume Coitrol System
(CVCS) {Charging Systemy)

ECCS

Plant-Specific
System Name

Same

Emergency Feedwater System,
Startup Feedwater System

Same

Safety Inmjection Systein, CVCS
Residual Heat Removal (RHR)

System

Reswdual Heat Removal (RHR)

System

Main Stcam Supply System
Condensate and Feedwater Systems,
Circulating Water System

None wentified

Same

See ECCS, above

Report
h’mm' .

31

32

33

X

34

FSAR Section
Reference

5

68 10412

63 934

63 547

547 .63

10 3
1047
1045

934
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Table 3-1. Summary of Seabrook 1 Systems * overed in this Report (Continued)

;eneric

System Name
Containment Systems

Reactor and Reactivity Control Systems

Instrumentation & Contiol (1&T) Systems
Reactor Protection System (RPS)

Contanment

Containment Heat Removal Systems

- Contamnment Spray Systems

- Containment Fan Cooler System

Containment Normal Vennlanon Systems

Combustible Gas Control Systems

Reactor Core
Conzrol Rod System
Boration Systems

Engincered Safety Feature Actuanon

System (ESFAS)
Remote Shutdown Sysiem

Other 1&C Sys.ems

Plant-Specific
System Name
Same
Same

Containment Bmding Spray
System

Containment Structure Cooling
System

Contammment Enclosure Area
Cooling and Venulation System

Control Rod Dnive System
See CVCS, above

Reactor Trip System
Same

Remote Safe Shutdown (RSS)
Paneis

Vanous systems

Keport
Section

X

39
39

s

FSAR Section

622

945

946

6.25

7.2

7.3

742 743

715.76,. 77
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Table 3-1. Summary of Seabrook | Systems Covered in this Report (Continued)

Generic

System Name
Sc"oﬁ Systems

Class 1E Electric Power System
Non-Class 1E Electnic Power System
Diesel Generator Auwxahary Systems

Component Cooling Water (CCW)
System

Service Water System (SWS)
Other Cooling Water Systems
Fire Protection Systems

Room Heatng, Venulaung, and Awr-
Conditioning (HVAC) Sysicms

Instrument and Service Aur Systems
Refuelhng and Spent Fuel Svsiems

Radioactive Waste Systems

Radiation Protection Systems

Plant-Specific
System Name
Same
Same
Same

Primary Component Cooling
Cooling Water System

Sanme
None Identified

Compressed Air Systems
Spent Frs' Pool Cooling and

Cleanup Syster>. Fuel Handling

system

Radwactive Waste Management

Systems

Report
Section
i6

X

16

37

FSAR Section
Reference

813 831,832
811. %12 82
954 thru V58
922

221

951

941 thrs 9415

9131

913,914
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1 %mmgfmmnn
¢ RCS transfers heat from the reactor core to the secondary coolant system

via the sieam generators. The RCS pressure boundary also establishes a boundary against
the uncontrolled release of radioactive material from the reactor core and primary coolant.

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

3.1.3 [S.)unm..nnmnnn
uring power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the four reactor coolant loops. RCS pressure is maintained within

a (Erescribed 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 velume control system (CVCS).

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

Following a transient or small LOCA (if RCS coolant inventory is maintained),
reactor core heat is still transferred to secondary coolant in the steam generators. Flow in
the RCS 1s 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 steam relief
system to vent main steam to atmosphere when the power conversion and circulating water
systems are not available. If reactor core heat removal by this alternate path is not
adequate, the RCS pressure will increase and a heat balance will be established in the RCS
by venting steam or reactor coolant to the quench tank through the pressurizer relief valves.
There are two power-operated relief valves (each in series with a motor-ope: - ed 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
~*hese 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
reactor coolant and ECCS makeup water spills from the break. For a short period, the
containment can act as ~ 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 mitifmble LOCA s initiated, then LOCA mitigating systems are
successful.

If a transient is initiated, then either:
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RCS integrity is maintained and transient mitigating systems are successful,
or

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

Component laformation

. RCS

. Total system volume, including pressurizer: 12.265 fi3
2. Normal operating pressure: 2235 psig

. Pressunizer

I. Internal voiume, full power: 1800 ft3
2. Design pressure: 2485 psig

~. Reactar Coolant Pumps (4)

. Rated flow: 100,600 gpm @ 28R ft. head (124 8 psid)
2. Iype: Vertcal, single-stage, centrifugal

. Power-Operated Relief Valves (2)

. Setpressure: 2485 8%
2. Relief capacity: 210,000 Ib/hr (each) @ 2388 psig

.. Safety Valves (3)

1. Set pressure: 2485&:}&)
2. Relief capacity: 420,000 Ib/hr (each)

. Steam Generators (4)

|. Type: “ertical shell and U-tube
Model:

-

3. Steam flow: 3.78 x 106 Ib/hr

Support Systems and loterfaces

. Motive Power

1. The reactor coolant pumps are suppiied from Non-Class 1E switchgear.

2. There are four banks (:;'Jmnuﬁzer henters. Two banks are Class 1E AC
loads that can be supplied from the standby diesel generators as described in
Section 3.6. The remaining two banks are Non-Class 1E AC loads that are
powered from 480 VAC buses 11 and 12.

. Reactor Coolant Pump Scal Injection Water System

The charging system (ses Section 3.4) supplies seal water to cool the reactor
coolant umsp shaft seals und to maintain a controlled in leakage of sea! water
into the RCS. Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA. If loss of seal injection
flow should occur, the thermal barrier heat exchanger, which is cooled by the
primary component cooling water system (s2e Section 3.8), cools the reactor

8 890
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coolant to an acceptable level before it enters the pump bearing and the shaft seal
area (Ref. 1)

317 W
1. Seabrook | FSAR, Section §.



Figure 3.1.1,

Isometric View of a 4-Loop Westinghouse RCS.
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Table 3.1-1.

for Selected Components

Seebrook 1 Reactor Coolant System Data Summary

COMPONEN. ID cCOMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
b TYPE LOCATION __ |LOAD GRP.
RCS 122 MOV RC EP-MCC 52° 280 SWGRMA ACA ]
ACS 124 MOV |AC EPMCC 621 480 SWGRNE ACH
RCS 22 MOV AC EPMCC 621 480 SWGAMA ACB
RCS 23 MOV AC EP-MCC 521 280 SWGRMA ACA
"RACS 456A NV AC EPBS 11A 125 SWGRMA DCA
ACS 4568 NV AC EPBS 118 125 SWGAMB o8
RCS 87 MOV AC EPMCC 621 480 SWGRMB ACB
RCS 88 ™oV AC EPMCC 521 280 SWGRMA AC/A
ACS AV AV AC
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3.2 EMERGENCY FEEDWATER SYSTEM (EFWS) AND
SECONDARY “"YEAM RELIEF SYSTEM (SSRS)

3.8.1 Suﬁi;t‘mg 3

The EFWS provides a source of feedwater to the steam generators to remove
heat from the reactor coolant system (RCS) when: (a) the ma.n feedwater system is not
available, and (b) RCS pressure is too high to permit heat removal by the residual heat
removal (RHR) system. The Secondary Steam Relief System (SSRS) provides a steam
vent path from the steam generators to the atmosphere, thereby completing the heat transfer
path to an ultimate heat sink when the main steam and power conversion systems are not
available. Together, the EFWS and SSRS constitute an open-loop fluid system that
provides for heat transfer from the RCS following transients and small-break LOCAs.

3.2.2 ﬂ'“gm ngﬂnlﬁ!m
¢ Seabrook | Emergency Feedwater System, also known as the Auxiliary

Feedwater System, is a safety-class system consisting of two pumps (one motor-driven
and one steam turbine-driven), valves, and associated piping. The EFWS is augmented by
a nonsafety-class system, the Startup Feed Pump System (SUFPS), which consists of one
motor-driven pump, valves, and associated piping.

The elements of the SUFPS are located in the turbine building. The SUFPS
pump takes a suction from the Condensate Storage Tank (CST) and discharges to the main
feedwater pump discharge header, the make-up header from the CST, the steam generator
recirculation tg:mr discharge header, and the EFWS pump discharge header. Simplified
drawings of the SUFPS are shown in Figures 3.2-1 and 3.2-2.

The elements of the EWFS are located in the emergency fee ‘wat.r pump
building. The system's pumps are each capable of providing 100% of the required cooling
flow. One pump is motor-driven, and the second pump is steam turbine-driven with steam
supplied from either steam generator A or B. Both pumzps take suction from the CST.
Simplified drawings of the EFWS are shown in Figures 3.2-3 and 3.24.

The SSRS consists of five safety valves and one hydraulically operated
atmo;ah:nc rel'ef valve on each of the four main steam lines, as shown in Figures 3.2.3
and 3.2-4,

3.2.3  Sastem QMﬁlﬂﬂn
During normal operation, both the SUFPS and EFWS are in standby. The
SUFPS pump starts automatcally upon loss of both main turbine-driven feedwater pumps
unless a safety injection, loss of offsite power, or high-high steam generator level signal
also occurs. Given a safety injection, steam generator low-low water level, or loss of
offsite power signal, the E will ake over. That is, the turbine-driven EFWS pump
steam admission valves will open and the motor-driven EFWS pur. - il automatically
start. Both EFWS pumps dischufge into a common supply header  uch supplies four
individual lines, one to each of the four steam generator main feedwater lines.

Coolant is supﬁlied to the pumps by the CST. The capacity of tne CST is
400,000 gallons, half of which is reserved for use by the EFWS. The S has access to
all 400, allons since its connections are at the base of the CST, and the SUFPS has
access to 200,000 gallons since its connections are located half-way up the CST.

3.2.4  System Success Criteria

For the decay heat removal function to be successful, both the EFWS and the
fSSURS must operate successfully (Refs, 1, 2 and 3). The EFWS success criteria are the
ollowing:

14 80
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Makeup to two of the four steam generators provides adequate decay heat
removal from the Reactor Coolant System.

The turbine-driven EFWS pump or the motor-driven EFWS pump can provide
adequate flow. If only the turbine-driven pump is used, it must receive steam
from either steam generator A or B, and it must feed the same steam generator
that is supplying steam to the turbine.

If available, the SUFPS pump can provide adequate flow.

Compoenent laformation

. Motor-driven EFWS pump 37B

1. Rated flow: 710882@ 3080 ftr. head (1320 psig)
2. Rated capacity. 100%
3. Type: Horizontal, centrifugal

. wurbine-driven EFWS pump 37A

1. Rated flow: ”058: 3050 fr. head (1320 psig)
2. Rated capacity: |
3. Type: Horizontal, centrifugal

. Motor-driven SUFPS Pump 113

. Rated flow: 1500 gpm @ 3000 ft. head (1300 psig)
2. Rated capacity:
3. Type: Horzontal, centrifugal

. Condensate Stc:&gc Tank

1. Capacity: ,000 gallons
2. Reserved capacity: 200,000 gallons

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

. Sc¢tpressure: 118510 1255 gin!
2. Relief capacity: 893,200 to 945,300 Ib/hr (per valve)

- Atmospheric Relief Valves (4 total, | per main steam line)

|. Set pressure: 1135 psia
2. Relief capacity: 000 Ib/hr (each) @ 1135 psia

Support Systems and lnterfaces

. Control Siguals

1. Automatic

a. The EFWS is automatically actuated on either a low-low level in any
steam generator, a safety injection signal, or a complete loss of electrical

wer,

b. The SUFPS is automatically actuated upon loss of both turbine-driven
feedwater main pumps. The SUFPS automatic actuation signal is
inhibited by a safety injection, loss of offsite power, or high-high steam
generator level signal,

2. Remote manual

The turbine-driven EFWS pump steam admission valves can be operated

from the main control board (MCB) and the remote safe shutdown (RSS)

panel. The motor-driven EFWS pump can be operated from the MCB and
the switchgear room.

15 8/%0
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B. Mouve Power

.

o

3

The motor-driven EFWS pump and motor-operated valves are Class 1E
;oads tha_: can be supplied from the standby diese! generators as described in
ection 1.6,

. The turbine-driven EFWS pump is supplied with steam from the main steam

lines of either sicam generator A or B upstream of the main steam line
isolation valves. The power and controls for the steam supply valves are
supplied from the Class 1E DC system.

The motor-driven SUFPS pump is a non-class 1E load (4160 VAC bus 4).

C. Other

o —

-0

Cooling water required for the pumps is supplied locally by the pump
discharge.
Lubrication is assumed to be provided locally for the EFWS pumps.

. Lubrication of the SUFPS pump is provided by a motor-driven auxiliary

lube oil pump.

. Systems for SUFPS and EFWS pump room cooling have not been

identified.

Section 3.2 References

. Seabrook | Final Safety Analysis Report, Sections 6.8 and 10.3,

NUREG/CR-3531, "Review of the Seabrook Units 1 and 2 Auxiliary
Feedwater System Reliability Analysis,” Brookhaven National Laboratory,
February 1984,

. Seabrook Station Probabilistic Safety Assessment, Section 7.9.
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3:,3.1 srﬁ“‘g Function
The ECCS, or Safety Injection System (S1S), is an integrated set of subsystems
that perform emergency coolant injection and recirculation fuuctions to maintain reactor

core coolant inventory and adequate decay heat removal following a LOCA. The ccolant
injection function is performed dur‘mr 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 reacte, core is transferred to the containment. The heat
transfer path to the ultimate heat sink is v npleted by the Residual Heat Removal (RHR)
system heat exchangers and containment heat removal systems.

3:3.3 § g;(gm Definition
The emergency coolant injection (ECI) function is performed by wie following
subsystems:

Charging System (CVCS, see Section ~ 4)
Safety Injection System

Accumulators

Residual Heat Removal System

These systems operate at different pressures from high to low, in the order listed above.

The portion of the CVCS system requi.ed for emergency core cooling system
(ECCS) function consists of two separate centrifugal charging pump trains, 2A and 2B,
whose suction source during injection is the refueling water storage tank (RWST) and
during recirculation (in conjunction with the RHR pumps) water is drawn from the
containment recirculation sumps. Both centrifugal charging pumps discharge into a
common header and subsequently into the four RCS cold legs.

The safety injection (SI) system consists of two separate trains whose su tion
source during injection is the RWST and during recirculation (in conjunction with the RHR
pumps) water is drawn from the containment recirculation sumps. Both S pumps
discharge into a common header which supplies the four RCS cold legs. In addition, the
SI pumps can be aligned to supgly two headers that deliver water to the four RCS hot legs.
The four accumulators of the SI system function independently to discharge water into
separate RCS cold legs at a pressure lower than the S1 pump shutoff head.

The Residual Heat Removal (RHR) system consists of two separate trains
whose suction source during injection is the RWST and during recirculation water is drawn
from the containment recirculation sumps. During the injection mode of operation, both
RHR pumps discharge into a common header which supplies the four RCS cold legs. If
RCS pressure remains high, a recirculation flow path from the containment source is
established with the RHR pumps and the ST and/or centrifugal charging pumps operating in
tandem. At low RCS pressure, the RHR pumps recirculate water the sumps directly
to the RCS. The RHR system also performs the shutdown cooling function.

Simplified drawings of the safety injection system are shown in Figures 3.3-1
to 3.3-3. The RHR system 1s shown in Figures 3.3.4 and 3.3-7. The charging system
(CVCS) is discussed in Section 3.4, A summary of data on selected ECCS components is
presented in Table 3.3-1,

3.3.3  System QOperation
During normal operation, most of the ECCS components are in standby mode,

except that the CVCS is maintaining primary coolant inventory and boron concentration and
is supplying reactor coolant Eump seal water. The ECCS is automatically actuated by a
€~“ety Injection "S" signal, which is generated on any of the following conditions:
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Low pressurizer pressure

High containment , ressure

High steam flow in two of four lines in coincidence with either low T.vg or low
steam line pressure

Manual actuation

The accumulators constitute a passive inliection system, dischnr%mtg their
contents automatically when RCS pressure drops below the tank pressure. Sufficient
borated water is supplied in the four tanks to rapidly fill the volume outside of the core
barrel below the nozzles, the bottom plenum, and a portion of the core with the contents of
one tank assumed to be lost through the break.

Upon receipt of an 81 "S" signal, all pumps start and the CVCS injection valves
open. At this time, RCS pressure is decreasing and the charging pumps begin injecting
borated RWST water into the RCS. When the pressure decre-“»< below the SI pump
shutoff pressure, the SI pumps wil! start injecting borated water from e RWST into the
RCS cofd legs. Once the pressure decreases sufficiently, RHR flow is injected into the

RCS cold legs.

Tﬁansfer of the ECCS from the injection mode to the recirculation mode is
initiated automatically in response to coincident RWST "low-low" level signals and an S1
signal. At this time, the RHR pump. .ake suction from the containment recirculation
sumps and discharges to the RCS cold legs (usuminel RCS pressure has dropped below
the shutoff head of the RHR pumps). The SI and CVCS pumps have no direct suction
path from the containment recirculation sumps and must be manually aligned in series with
the RHR pumps when needed to establish a high-pressure recirculation flow path. In the
high-pressure recirculation mode, the train A gump s dim to discharge to the two
cemrifugal charging pumps and SI pump 6A, and the train B pump discharges to SI
pump 6B Recirculation can also occur using the hot legs by manually transferring the
flow path from the four RCS cold legs to two RCS hot legs. RCS heat removal via an
RHR heat exchanger is required during the recirculation phase.

34

LOCA mitigation requires both the emergency coolant injection (ECI) and
emergency coolant recirculation ?ECR) functions. The four accumulators, two centrifugal
charging pumps, two safety injection pumps, and two residual heat removal pumps are all
utilized to respond to both large and small As, with the accumulators u\cr RJ-& pumps
more important for large LOCAs and the charging and safety injection pumps more
important for small As. The ECCS is designed 'o be successful with a singﬁ: active
v ore and one RCS loop assumed to be out of service due to the break.

The RWST is required for systetn success during the injection phase. Success
¢n vria for the various fanctions are (Ref, 2):

Small LOCA: one of two SI or one of two centrifugal charging pumps injectin,,
to two of four RCS cold leﬁ.m
Large LOCA: one of two pumps injecting to two of four RCS cold legs.

High pressure re circulation requires the successful establishment of at least one
tandem { umping path fr-.n a containment sump to an RHR pump, to one of four SI and
centrifuge ' charging pumps, and finally to two of four RCS cold legs. During the low
pressure res irculation phase, one of two RHR pumps taking suction from a containment
sump and in, ‘cting to two of four RCS cold legs is req.. ¢d. RCS heat removal via an

heat exci.vJer is required during recirculation.

22 890
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. Sa!eh ‘d;ecnon pumps 6A, 6B

Rated flow: 428 gpm @ 2700 fi. head(ll?Orsnd)
2. Maximum flow: ‘ﬁm@ 1700 ft. head (737 psid)
3. Shutoff head: 3545 fi. head (1540 psid)
4. Type: Horizontal, multistage, centrifugal

. Residual Heat Removal pumps BA, 8B

1. Rated flow: 3000 gpm @ 375 ft. head (163 psid)

2. Maximum flow: 5150 gpm @ 275 ft. head (120 psid)
3 Shutoff head: 460 ft. head (200 psid)

4. Type: Vertical, single stage, centrifugal

. Centrifugal charm pumps 2A, 2B

I. Rated flow: {pm@ S800 fi. head (251 ogs:d)
2. Maximum ﬂow 50 m@ 1400 ft. head (607 psid)
3. Type: Horizontal, mumsuge. centrifugal

. Accumulators (4)

1. Volume, total: 1350 fi} each
2. Nominal water volume: 850 fi3 each
3. Normal operating pressure: 650 psig

, Refuelmg Water Storage Tank

. Capacity: 475,000 gallons
2 Operating pressure: atmospheric

. RHR Heat Exchangers (2)

. Type: shell U-tube
2. Heat removal capacity: 35.1 x 106 Brwhr

Support Systems and Interfaces

- Control Signals

. Automatc
a. The ECCS subsystems are automatically actuated on any of the

following safety injection signals:

- Low pressurizer pressure
High containment pressure

« High steam flow in two of four lines in coincidence with either low
Tavg or low steam line pressure
Manual actuation

b. The Safety Injection "S" Signal automatically initiates the following
actions:
- reactor trip
- starts the diesel generators
starts the charging, safety injection, and RHR pumps

« opens the RW?T pump :ucnon and CVCS injection valves
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¢. Switchover from the injection mode to recirculation is initiated on
RWST "low-low" level signals in confunction with a sgicty injection
signal. This causes the suction valves from the contaimment sump to
open and the RWST isolation valves to ¢lose.

2. Remote manual
#. A safety injection signal Can be initiated by remote manual means from
the control room. ECCS operation can he initiated by remote manual
means.
b. The control room operator must manuvally align the RHR pump
discharges to suppiy the 61 and/or centrifugal Ch‘mend' pump suctions
when a high-pressuve recirculation flow path is required.

B. Motive Power
1. All ECCS motor-driven pumps and motor-operated valves are Cla. 1E AC
!souds xha{ can be supplied from the standby diesel generators as described in
ection 3.6,

C. Other

1. Cooling for the charging, safety injection, and RHR pumps is provided by
the Prima:y Component Cooling Water €, stem (see Section 3.8),

r 3 anﬁlu cation is assumed to be provided locally.

3. Th+ RHR heat exchangers are cooled by the Primary Component Cooling
Water System (see Section 3.8).

4. Room cooling for the ECCS pump rooms i provided by the containiment
enclosure cooling system.

3.3.7  Secdon 33 References

(. Seabrook | Final Safety Analysis Repon, Section 6.3
2. Seabrook Station Probabilistic Safety Assessment, Section 7.8,
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Table 3.3-1.

for Selected Components

Seabrook 1 Emergency Core Cooling System Data Summary

COMPONMNENT D cCOoOmMpP. LOCATION POWER SOURCE {VOLY “GE| POWER SOURCE EMERG.
JYPE LOCATION LOAD GRP.

CBS-47 MOV VAULT1 EP-MCC 521 480 SWGRMA ACA |
CBS5 49 MOV VAULT1 EP-MCC 521 480 SWGRMA AC/A
CBS 51 MOV VAULT2 EP-MCC 621 480 SWORMB ACB
Cas 53 MOV VAULT2 EP-MCC 621 280 SWGRME AC/B
CHG 460 MOV VAULT1 EP-MCC 512 480 SWGRMA AC/A
CHG 461 MOV VAULT1 EPMCC 612 480 SWGAN S AC/B
CHG 475 MOV VAULT1 EPMCC 612 480 SWGRMB ACB
RHA-35 MOV VAULT1 EP-MCC 521 480 SWGHAMA AC/A
HHR 36 MOV VAULT?2 EP-MCC-821 480 SWGRMB AC/B
RAA8A MDP VAULTY EPBSES 3160 SWORMA AC/A
RHA 88 MDP VAULT2 EPBSE6 4160 SWGRME AC/B
RHA HAA HX VAULT1

P PXp X VAULT2

51102 MOV PPA EP-MCC 522 480 SWGRMA AC/A
ESETE MOV VAUL12 EP-MCC 621 480 SWGAMB AC/B
ST MOV VAULTT EPMCC 521 280 SWGHMA AC/A
TR MOV PPA EP-MCC 522 480 SWGRMA ACIA
Si6 MOP VAULT1 EP-BSES 4160 SWGFMA AC/A
Sren MoP VAULT2 €PBSE6 4160 SWGRMB AC/B
Si77 MOV PPA EP-MCC 622 480 SWGRMES ACB
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3.4 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

34

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 chargirg pumns also
are part of the emergency core cooling system (ECCS, see Section 3.3) and provide
injection flow to the RCS following a LOCA. The makeup function of the CvCs
(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 perforni the functions of
mainta.ning RCS coolant inventory control, coolant chemistry and purity control, and
reactivity control. The charging system consists of two centrifugel and one positive
displacement charging pumps that, during normal operation, take a suction on the volume
control tank (VCT) and return the purified reactor coolant to the RCS. The normal
charging path is through the regenerative heat exchanger. The charging pumps also
perform the high pressure safety injection function, as described in Section 3.3. In this
maode, the charging pumps are aligned to take a suction on the refueling water storage tank
(RWST) and inject through a common header into the RCS cold legs.

Simplified drawings of the CVCS, focusing on the charging function, 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 3 cold leg flows through the shell
side of the regenerative heat exchanger for an initial temperature reduction. The coolant
then experiences a large pressure reduction as it passes through the letdown orifice. The
cooled, low pressure water then undergoes a second temperature reduction in the tube side
of the letdown heat exchanger, followed by 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.

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

The centrifugal charging pumps serve as high-head safe\y injectior pumps in
the. ECCS following a LOCA. The positive displacement pump, however, is Su_puizd by
Nen-Class 1E power and is not a atlable following a loss of offsite ‘Eower. In the event of
a LOCA, charging pump suction is switched from the VCT 10 the RWST.

3.4.4

The following success criterion is assumed for CVCS makeup following a
transient:

I of 3 charging pumps taking saction on the RWST is5 required for adequate
post-transient makeup to the KCS.

33 B0
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The charging pump success criteria for LOCA mitigaticn is discussed with the
ECCS in Section 3.3,

345 Component Information

A. Centrifugal charging pumps 2A, 2B
1. Rated flow: 15 %pm@ S800 ft. head (2514 psid)
2. Maximum flow: 550 gpm @ 1400 ft. head (607 p'.id)
3. Type: Horizontal, multstage, centrifugal

B. Positive displacement charging pump 128 .
1. Ruted flow: 98 gpm @ 5800 ft. heaa (2514 psid)
2. Type: Positive displacement

C. Refueling Water Storage Tank
1. Capacity: 475,000 gallons
2. Operating pressure: atmospheric

D. Volume Coutrol Tank
1. Volume: 630 fi3
2. Design pressure: 7> psig

3.4.6  Jupport Systems aud Int.rfages

A. Control Signals
1. Automatic

4. During normal operation, CVCS letdown flow and RCS makeup flow
are cuntrolled by the pr-ssurizer level control systemn,

b. A safety injection "S$" signal automatically starts the two centrifugal
charging pumps, closes the normal charging path valves, causes pump
suction to change from the VCT to the RWST, and opens the centnfugal
charging pump discharge valves SI-139 and SI-138.

2. Remote manual

The three charging pumps and associated motor-operated valves can be

actuated by remote means from the control room. Moreover, the two

centrifugal charging umps can be controlled locally from the switchgear
room.

B. Motive Power
I. T < wifugal charging pumps and associated motor-operated valves of the
Lo reClass 1E AC loads that can be supplied from the standby diesel
geno .08 as described in Section 3.6. The positive displacement charging
pump is a Non-Class 1E load (480 VAC bus 25).

C. Other

1. Cooling water for the charging pumps is provided by .he Primary
Component Cooling ‘Water System (see Section 3.8),
Charging pump lubrication is assumed to be provided locally.
Room cooling for the charging pump rooms is provided by the containment
enclosure cooling system.

o

3.4.7  Section 3.4 References
I. Seabrook i Final Safety Analysis Report, Sectio~ 9.3 4,
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Figure 3.4-1. Seabroo. i Charging System
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Table 3.4-1. Seabrook 1 Chemical and Volume Control System Data Summary
for Selected Compounents

= J
COYMPUNENT 1D COoOMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMLRAG.

TYP§_ _LOCATION LOAD GRP.
CHG 112D MOV AWST FP-MCC 512 480 SWGRMA AC/A
CHG-112E MOV RWST EP-MCC 612 48N SWGRMB AC/B
CHG2A MDP CHGPMAM EPBS L5 o, SWGRMA AC/A
CHG28 MOP CHGPMAM EP-BS £6 4160 SWGRMB AC/B
Si-138 MOV PPA EP-MCC 521 483 SWGRMA AC/A
S1-139 MOV PPA EPMCC 621 480 SWGRMB AC/B
SIRWST K RWST




Seabrook |

3.8 INSTRUMENTATION AND CONTROL (I <« C) SYSTEMS

3.4.1

The instrumentation and control systems consist of the Keactor Trip Sy item
(RTS), also known as the Reactor Protection System (RPS), the Engineered Safety
Features Actuation System (ESFAS), and systems for the disp.ay of plant information to
the operators. The RTS and the ESFAS monitor the reactor p:.nt and alert the operator to
take corrective action before specified lirits are exceeded. The RTS will initiate an
autenatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
ore or more ‘pecified limits. The ESFAS w'll automatically actuate selected safety systems
Lased on the specific limits or combinations of limits that are evxceeded. 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 8u

The RTS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip ~ignal. The reactor trip signal de-energizes the control rod
raagnetc latch mechanisms, allowing all control rod assemblies to drop into the core. The
ESFAS inciudes 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 ¢
display panels in the control room and at local control stations that are powered by the 120
VAC electric power system {see Section 3.6)
P A summary of data on selected | & C system components is presented in Table

3.5.3  System Operation

A TS

The RTS has two to four redundant input insrument channels for each sensed
parameter. Two reactor trig breakers are actuated by two separate RTS logic
matrices. When either of the trip breakers opens, power is interrupted to the
rod drive power supply, and the control and shutdown rods fall into the core.
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 trip:

High neutron flux (power range)
Intermediate range high neutron flux
Source range high neutror ‘lux
High positive neutron fiux rate (power range)
High negative neutron flux rate (power range)
Oventemperature delta T
Overprwercelta T
- Low prescur.cer pressure
- High prossaricer pressure
- High pressurizer water level
Low reactor coolant flow
Reactor coolant pump undervoltage
Reactor coolant pump underfrequency
Safety (njection signal
Turbine rip

4() B/
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Low-low steani generator water level
Manual

B. ESFAS
The ESFAS consists of two a.stinct portions of circuitry: (1) an an: Hg portion
consisting of three to four red.ndant channels per parameter, and (4. & digital
portion consisting of two redur.dant logic trains which receive inputs from the
analog channels and perform the logic needed to actuate the appropriate
Engineered Safety Feaiures (ESF). The following major systems have
components which are actuated by the ESFAS:

Safety Injection

Residual Heat Removal
Chemical and Volume Control
Emergency Feedwater
Containment Building Spray
Main Steam

Main Feedwater

Service Water

Primary Component Cooling
Emergency Diesel Generators
Containment Ventilation
Containment Isolation

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

C. Remote Shutdown

The main control room is the primary station for safe shutdown control of the
plant. In the event that the main control room becomes uninhabitable, the plant
may be brought to and maintained in a hot standby condition using alternate
control provisions outside the main control room and subsequently attain cold
shutdown. Safe shutdown, remote from the main control ronm, can be
accomplished by taking control of the plant from the following remote safe
shutdown (RSS) locations. These are the minimum number o~ centralized
locations from which hot standby can be maintained on a unit bas.s:

RSS Control Panels

Diesel Generator Local Control Panels

MCC's, distribution panels, and switchgear in Switchgear Room A and
Switchgear Room B

Disabling Panels

In addition, a limited number of manual operations will be performed locally
to achieve and maintain cold shutdown.

Upon arrival at the RSS locations, the operators will transfer control of safe
shutdown equipment to the RSS locations by means of key-locked REMOTE-
LOCAL selector switches. Access to the keys required for operation of the
RSS location contro.s is administratively controlled and will be available when
the main control room is evacuated.
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3.5.4

3.8.8

3.5.6

Seabrook 1

Syvstem Success Criteria

A RTS

1

The RTS uses hindrance logic (normal = 1, trip = 0) in bith 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 muintenance (i.e., the channel has a fail-safe failure
mode). A reactor scram will occur upon loss of control power to the RTS. A
reactor scram is impien..nted by the reactor trip breake 's which must open in
respo - .0 a scram signal. There are iwo series breakers in the power path to
the scram rods. One of two circuit breakers must open to cause a scram. Each
reactor aip breaker has an associated bypass breaker to permit testing of the trip
breakers. Detaiis of the scram system for Seabrook 1 have not been
determiried.

. ESFAS

In general, the loss of instrument power to the seasors, instruments, or logic
devices places that channel in the trip mode. Details of the ESFAS for Seabrook
| have not been determined.

. Manually-lnitiated Protective Actions

When reasonshle time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operati~e
groups of components by manually tripping the RTS or an ESFAS subsystem.
The control room operators also may send qualified versons into the plant to
operate components locally or from some other zemote control location (i.e., a
motor control center or RSS location). "o make thesc jndgments, data on key
plant parameters must be available to the opersta:s.

Support Systems and Interfaces

. Control Power

Operator instrumentatior. displays are powered from the 120 VAC instrument
buses (see Section 3.6).

Section 1.5 References
Seabrook | Final Safety Analysis Report, Section 7.
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Seabrook |

3.6 ELECTRIC POWER SVSTEM

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 operation of sefety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.6.2

The Class 1E system is divided into two redundant trains (train A and train B),
with either one of the trains capable of providing power to support systems needed to
establish and maintain a safe shutdown condition. The engineered safety features for
Seabrook | receive power from two 4160 VAC buses, designated ES (train A) and E6
(train B), whose emergency sources of gowcr are two diesel generators: diesel generator
LA feeds bus ES, and diesel generator 1B feeds bus E6. Each 4160 VAC bus feeds several
emergency 480 VAC substations through transformers, and the 480 VAC substations in
turn supply power to various motor control centers.

%(\)c essential (Class 1E) 125 VDC distribution system supplies control power to
all the essential AC busss, diesel generators, and emcgency power sequencers. There are
four 125 VDC systems (designated 11A, 11B, 11C, and 11D), each consisting of a
dedicated battery, a distribution bus, and a battery charger (rectifier),

The essential (Class 1E) 120 VAC distnibution system supplies power to
safeguards and protection instrumentation channels and to the balance of plant Class 1E
instrumentation. Six vital uninterruptable power supply (U'PS) units are provided to feed
six electrically independent 120 VAC vital instrument panels. Four vital UPS units (1A,
IB, 1C, and 1D) are used to supply power to the four channels of the protection systems;
the two additio.al vital UPS units (1E and IF) provide redundant power supplies to the
balance of plart Trai: A and Train B vital instrument panels. The system consists of
panels, breakers, transformers, uninterruptable power supplies, and cables.

Simplified one-line diagrams of the station electric power system are shown in
Figures 3.6-1 and 3.6-2. The 4160 and 480 VAC systems are shown in Figures 3.6-2
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 seiected electric power system components is presented ‘n 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 Siain

During normal operation, the Clais 1E electric power system is supplied from
unit auxiliary transformers (UAT) ED-X-2A and ED-X-2B which also feed the 13.8 kV
and 4160 V Non-Class 1E buses. Thc emergency sources of AC power are the diesel
generators. The transfer from the preferrd power sourcs to the diesel generators is
accomplished automatically- by opening the ncrmal source circuit hreakers and then
reenergizing the Class 1E portion of the electric power system fiom the diesel generators.

The DC power system normally i« 5 sppued through the battery chargers, with
the batteries “floating” on the system, mantaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are ratec for approximataly 2
hours of operation without assistance from the battery chargeis, based on the length of time
they can supply the UPS units following loss of AC power (Ref. 1).

Each 120 VAC instrumentation bus receives power from a dedicated UPS unit
which normally s supplied from its associated 125 VDC battery (through its 125 VDC
Bus). Alternately, the UPS unit can be supplied from a 480 VAC MCC.
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Seabrook |

Redundant safeguards equipment such as motor-driven pumps and motor-
operaied valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups”. Load group AC/A contains components
powered either directly or indirectly from 4160 VAC bus SE. Load group AC/B contains
components powered either directly or indirectly by 4160 VAC bus 6E. Components
receiving DC power are assigned to load groups DC/A, DC/B, etc., based on the battery
power source.

3.6.4  System Success Criteria

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

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

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

3.6.8 (¢ nopent Information

A. Standby wi. .., .crators 1A, 1B
1. Rated load: o083 kW (continuous duty)
2. Rated voltage: 4160 VAC
3. Manufacturer: Fairbanks-Morse

B. Batteries 1A, 1B, 1C, 1D
1. Rated voltage: 125 VDC
2. Rated capacity: approximately 2 hours with design loads
3. Type: lead-calcium

3.6.5  Support Systems and Interfaces

A. Control Signals

1. Automatic
The standby diesel generators are automacically started in the event of a loss
of offsite power or receipt of a safety injection signal.

2. Remote manual
The diesel generators can be started from the control room and from the
local control panel near each unit. Many distribution circuit breakers can be
operated from the control room.

B. Diesel Generator Auxiliary Systems

1. Diesel Generator Cooling Water System
Each diesel generator is cooled by sea water from the service water system
(see Section 3.9).

2. Diesel Generator Starting Air System
Each diesel generator is equipped with an independent starting - ir system,
capable of starting the diesel engine within ten seconds.

3. Diesel Fuel Oil Transfer and Stcrage System
A "day tank" supplies the shert-term fuel needs of each diesel, which can
be replenished from a separate fuel oil storage tank. This tank has the
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3.6.7

Seabrook |

capacity to maintain the diesel engine at a continuous full load for seven
days. The fuel oil storage tank and transfer system components are located
in the lower level of the diesel generator building (El. -16'0").

4. Diesel Generator Lubrication System
Each diesel generator is provided with an independent oil lubrication
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 diesel generator
and switchgear have been qualit'ed. This system may be needed for long-
term operation of the diesel generator.

C. Switchgear and Battery Room Ventilation Systems

l.

These systems maintain acceptable environmental conditions in the switchgear
and battery rooms, and may be needed for long-term operation of the electnc
power systems. Details of these systems have not been determined.

section 3.6 References
Seabrook 1 Final Safety Analysis Report, Sections 8.3 and 9.5.
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Figure 3.6-1. Seabrook 1 Station Electric Power Sysiem



suoe’o] juauodwon Buimoys walsAs 1amod duldaI3 uoliels | jooiqess T-9C

SO0 N T3 1 38 ONLUNOR T18VD I INIS 3d 3 AON AVN SN T

e e e ey
i ¥ S8 OWA 0Siy

BC X U3

SN L

S8 5

8L 9043 ivi
Vi HOIVHINGTD

|
OO0 d¥ § i
s \)/
1350

Bl B0V INTD
135S N0

.ﬂ 258 OVAARE
- i

|

|

B

|
{
i

i
AANS Y

ALIVE XY LINGY 7YY Y YT Yy

AME PR ELS W

ot X 3
FONVH
AL 15 R
S

b IR
| Wxiy
ANL 8§

.

NN

!

|

!

i
.

WY

AV AM LIS
AR SPE MO 4

TR

L SOE OVANS LS

Vi X4
of 3RO S50
A IS i
AXE PR EISYE

110N

A

)
|

i
“
|
|
1

SISd 49
$3 SNE ADNIOUING

4.!;
I

VA 09y

ey

|
’
|

vZ X a3

A0 SSNYLL
Y AHVEEXOY LN

AMESRES ¥

» 8 e xa3
b IR JSINVREL
HidIiS NIYR

AN S viZ BB

€ SNE OVA OSiy

2 |

|

D
>

HOLVHIN )
NivIN

V%

\

LA,
g

<>

S § GUUEIS W —
< \

~

@GP e




SwalciS 1emod U083 JVA 08Y Pue 9Ly | Yooigess '£-9'c ainbig

. I51% OOm
1§15 20m WA 08

#

Bieomaed
Si8 Om
WA 0By
.0 o
DA Ry
h Qi oom a3
229 TN (209 0
WA ORy WA OBy
iz oomd3)
e O0m LER 0 28 Om TS L
DWA ey O¥A Our WA OBy WA 08
1 % M (1 M
29186 d3) (9358 43
63 SOE O €93 SNE IWA OB 293 08 DyA 0BY 1913 516 JVA 0oy

_ Os L d3) — Osuidd
We X 303 ...‘... huﬁw 8n8w 0% ¥ 3G3

b WO NV |
) g' ) gw' A OBY0RY

@358 a3

93 S06 AON IO N3 WA 08

B X a3 a2 x03 i
O SN o WO G
on s L. pren s
1 BOLVHINTD
135 30

Fis OO
WA ey
LRl Al
WA UBr
H Zisoomd3
2% OOm
Zis O
A OBY WA 0B
iZs o a3
LES O [Tacies ] VS DO
DA 08y DA 08y WA R
- @sisaddl {(iIs3s8d3)
O — 253 508 DwA OBv 153 5NG IWA 08¥

— _ @sui a3 - s 6l a3
3$ % 303 !-Bw V& X 3G3
...—...cu!ob.l.: ..._..,cg
A OBYORLY :'a!- A OSPORLY
S3saed

3 SNE ADNIOU BN OWA 8Ly

$380 a3 W

e xas Ve X a3
ve-00¢3 C!thi» !é»

Vi BOLVHINID
136 3G

48




HE SE:
GENERATO®R 1A
EP0G 1A

DIESEL
GENERATON 18
{EP DG 18y

-

&)

-

FROM
TRANSF OfRVE R
FDX28

e
TRANS (5 R
FDOx W

'

4

SWGRMA
EP.CBES EPCBES ? . S
! 4180 VAC WERGENCY BUS ES AMBONVIC EMERGENCY BUS ES
t 1"PBSEY EPBSES
l I ] i V
4180480 v 4180va80 v 41807480 v 418080 Vv 4180480 V 4180880 v 4 80vam0 v
TRANSF ORME A TRANSFORMER TRANSF OfFNE 1 3 TRANSF ORME R i TRANSF OFtaE R TRANSFORMVE A« TRANSF AW R
FDE X-SA . £0F X 58 EOF x 8¢ e EDE X 5C EDE X80  ~vv EOF X S5 pevn EDEXS 2
EP T8 54y EPTRS8) EP TRAC) EP- TR S8 ool i
i T s
480 VAC BUS £51 480 VAC BUS £52 A 280 VAC BUS £81 80 VAC BUS Fa2
(EP-BS E51) €P 88 E52) 480 VAC BU'S £53 (€P 8BS Fe 1) (€P-BS £a2) A | 480 VAC BUS E8s
1 o
H
O
48C VAC 480 VA" 2480 VAL 480 VAL 90 VAC
MCC %1y MCC 821, MOC 531 MoC 821 MO &
S EPwmcC 2
| _DGA2 | S R 3 | _Du831 :
; g 480 VAL 480 VAL 280 VAC
i ¥ { MCC 522 MOC 212 MOC 422
(EPMCC. "12) {EP MCC 812)
480 “; I '
MCC 513
280 VAC 480 VAC
MOC 514 MCC 815
{EP MCC 815)
SwERNS T
g 480 VAC| (£p mMCC S
MCC 515 € "

NOTE LINES MAY NOT REPRESENT TRUE CASLE ROUTWG BE TWEEN ROC2AS

Figure 3.6-4. Seabrook 1 4160 and 480 VAC Electric Power Systems Showing Componant Locations



| S P— |

...,
|
,
| @

| PESE———

e

N
E
<
0
S
)
e
@
2
Q
Q.
=
-
(]
2
(V8]
Q
<
-
[
&N
o
s
@

C

!
{
i {
i

125 VOC BUS

EPBS 110y

|
b

INST PNL 118

Figure 3.6-5. Seabrook 1 125 VD

prveme st o

[—




IMAGE EVALUATION
> TEST TARGET (MT-3)

o

i

|

(5}

N
On

iz

o

iy

————
T ===

- : . ‘ 150mm —

‘ |
o

N7

X
PHOTOGRAPHIC SCIENCES CORPORATION
s 77

4 BASKET ROAD
/ P.O. BOX 338
7 -

NEBSTER, NEW YORK 1458
716] 265-1600



IMAGE EVALUATION
TEST TARGET (MT-3)

PHOTOGRAPHIC SCIENCES CORPORATION




(EP MOC 5123 EP.MCC 521)

3§ &

480 VAC MCC 812 480 VAC MCC &2 [ 480 VAC mOCC 821

ABO VAL NCC 812
EP-MCC 821) EP MCC 812 ]

BATTRMD | SATTAMS

BATTERY
CHARGER BAT TERY
A °""‘o"“ =z
P8C1
-~ - BATTERY 1C {EP-BC-10)
(EP BT O)

1. f G- ) 2 ke

- ——
128 VODC BUS 1 C 126 VOC 8* 1D 125 vOC BUS 118
EP 8BS 11C) EPBS 11, (EP BS 118)

189

I ues uPs uPs
L 10 " 5
EP LPS 10y i EP-UPS 18)
120 VAC VITAL | § 120 VAC VITAL 120 VAC VITAL 120 VAC VITAL 120 VAC VITAL
WNST PNL 1A NST PNL 1E WST PaL 1D INST PN 1F WNST PNy 18
CHANNEL | CHANNEL C) ANNEL N
EP-PNL 1Ay EP.PML 1DY E€r P 18
120 VAC VITAL : 120 VAC WITAL
y INSY PNL 13 NST PNL 19F

“hohma ==

NOTE LINES MAY NOT REPRESENT TRUE CASLE ROUTING BE TWEEN ROOMS

Figure 3.6-6. Seabrock 1 125 VDC and 120 VAC Electric Power Systems
Showing Component Locations

06/8



[4Y

06/8

Table 3.6-1.

Seabrook 1 Electric Power System Data Summary

for Selected Components

|

COMPONENT ID e P LOCATIONM POWER SOURCE VOLTAGE| POWER SOURCE EMERG.
FPBCIA ag o SWGRMA EP-MCC 512 480 SVVGMQS“'O" o t)%‘/‘: |
(P BC 18 BC SWGRMB EP-ACC 612 480 SWGRMB DCB
[EPBC1T BC SWGRMA EP-MCC 521 480 SWGRMA DCIC

EPBC 1D 8C SWGRMB EP-MCC 621 480 SWGRMB DCD
EP-BS 11A BUS SWGRMA EPBC 1A 125 SWGRMA DC/A
EP-BS11B BUS SWGRMB EPBC 18 125 SWGHRMB DC/B
[EP-BS-11C BUS SWGRMA EPBC 1C 125 SWGRMA DCIC
[EPBS 11D BUS SWCRMB EPBC 1D 125 SWGRMB DCD
EPBSE5 BUS SWGRMA EP-DG 1A 2160 DGA21 AC/A
EP-BSES? BUS SWGRMA EP TR 5A 480 SWGRMA AC/A
EP-BS E52 BUS SWGRMA EP-TA 58 480 SWGRMA AC/A
EF-BS-E6 BUS SWGRMB EP-DG .9 2160 DGB21 ACB
EP-BS EB1 BUS SWGRMB EP-TR5C a8eC SWGRMB AC/B
[EPBS-£62 BUS SWGRMA EPTR 5D 480 SWGRMA ACB

EP BT 1A BATT BATTAMA

EPBI-1B BATT BATTRMB =
EPBT-1C BATT BATTRMC T T
EPBT-1D BATT BATTRMD N
EPCBES cB SWGRMA

EPCBEG cB SWGRMB

EP-DG 1A 0G DGA21 AC/A
EPDG 18 DG DGB21 AC/B
EPMCC 512 MCC SWGRMA EP BS E51 480 SWGRMA AC/A

£P MCC 515 MCC SWGRMA EP BS E51 480 SWGRMA AC/A
EP-MCC 521 MCC SWGRMA EPBS £E52 480 SWoORMA AC/A
EPMCC 612 MCC SWGRME EP BS E61 480 SWGRME ACB
EP-MCC 615 MCC SWGRMB £EP BS E61 480 SWGRMB AC/B
[EP-MCC 621 MCC SWGRMB EP BS £62 480 SWGHAB AC/B
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Table 3.6-1.

Seabrook 1 Electric Power System Data Summary

for Selected Components (Continued)

COMPONENT 1D COMNP. LOCATION POWER SOURCE IVOLTAGE| POWER SOURCE EMERG.
P TYPE __LOCATION LOAD GRP.
EPPNL- 14 PNL SWGRMA EP-UPS 1A 120 SWGRMA AC/A |
EP-PNL-1B PNL SWGRMB EP-UPS 1B 120 SWGRMB AC'B
EP-PNL-1C PNL SWGRMA EP-UPS-1C 120 SWGRMA AC/A
EP-PNL-1D PNL SWGRMB EP-UPS 1D 120 SWGRMB AC/B
(EP-TR5A i:E SWGRMA EPBSES 4160 SWGRMA AC/A
EP TR 5B TR SWGRMA EPBSE5 4160 SWGHMA AC/A
EP-TR5C TR SWORMB. EPBSE6 4160 SWGRMB AC/B
EPTAED TR SWGRMB EPBSE6 4160 SWGRIA AC/B
EP-UPS 1A UPS SWSAMA EP-MCC 512 480 SWGHMA AC/A
(EP-UPS 1B uPsS SWGRMB EP-MCC 612 480 SWGRMB AC/B
EP-UPS-1C UPS SWGRMA EP-MCC 521 480 SWGHMA AC/A
EP-UPS-1D UPS SWGRMB EP-MCC 621 480 SWGRMB AC/B
SWS-16 HV PAB
SWS 18 HV PAB




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

[ POWER VOLTAGE WWWW TOMP | COMPONENT |

SOURCE LOAD GRP| LONATION |SYSTEM |COMPONENT ID| TYPE |  LOCATION

BC 1A 125 BCA EP 1A BUS | SWORNMA |
EPBC 1A 125 BB |SWORAMB — JEP  |EPBS 1B |BUS |SwaAMB |
[EFBC-1C FL BCC | SWGRAMA EP 1 |BUS | SWORMA |
[(EP-BC-1D L Beo SWGAMB 43 EPBS 110 |BUS | SWGRMB |
EPBS 1A 125 DCA SWGRAMA AFWS |AFW-127 HV WPPCHW
[EFBS 1A 125 BCA SWORMA ACS ] NY | RC
Ha ol P BCB [ SWORME RFWS AW 128 WV TUSFWPPCHE |
EPBS 118 126 BCB | SWORME ACS | ACS 458 W [Re 1
EP BSE5 4160 RCIA SWGAMA CCWS | CCW-11A ™MOP | PAB |
EFBSEE 14160 KA | SWOANA TEWS | CEWIT1C VoL 7 Y E—
(EP.BS 2% 4160 AC/A SWOAMA CHAS | CBS A MDP | VAULT1
(EP BSES 1160 AC/A SWORMA CVCS  |CHG2A | MDP | CHGPMRM |
B T80 KA | SWORAMA GRLETY WBP | VAULT
EF BS.ES 180 ACA SWOAMA N ED) MOP | VAULT]
EP RS ES 4180 ACA SWORMA EP EP TH.5A TH | SWGAMA
HEEE 4160 ATA W EP EP TR 68 TH | SWORMA |
EF BS €5 T80 ACA | SWGAMA SWS  [SWS41A  |[MDP |SWPWHS |
EP BSES 4160 AC/A SWS  |SWS41C | MOP | SWPMHS |
EP BS ES1 | 480 AC/A W 3 EP-MCC 812 | MCC | SWORMA |
[EP BSEE! | 480 RC/A SWORAMA. EP EPMCCEIE  [WOC |SWoRMA |
"EPBS E52 (480 A | SWORNA EF [EPMCCEaT | WCC | SWaRWA |
EFBSEE 4160 ACB CAFWS  |AFW-378 | MOP | EFWPMBLDG |
(- NI 1 (' I £ (AT £
EPE5LE 4180 AG/B | SWGRMB | COWS |CCW-11D | MDP |PAB ]
LFBSEE 4160 ACIB | SWGAME THAS | CBS-68 | MDP |VAULTZ |
EP BSEE 4180 ACTE v (MOP | CHGPMAM |
EPUSEE 4760 ACB  |SWORME  |ECCS |AWREE |WOP |VAULTZ |
EPBSEE 4160 ACTE SWORMB  |ECCS | SI6B VAULTZ
EP-BSE6 | 4160 ACTB SWGAME EP EPTR5C | TR | SWGAMB |
EP BSEE 4160 ACTE SWGAME EP T | SWORAME
EP BSE6 4150 ACTE SWGAME | SWS | Swaa1 MOP | SWPMHS
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Seabrook 1 (Continued)

[ POWER VOLTAGE | EMERG |POWER SOURCE| LOAD TOAD COMP | COMPONENT |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
EP B5 E6 {780 Yol WS4 | MDP  [SWEWHE ]
EP BS €61 | 480 ACE | SWoRME EP 2 | NCC | SWGRMB |
[EFBSEeT 480 ACE [SWORMB  [EP [EPWCCE1E TWEC |SWORME |

(EPBS.E62 | 480 ACB W T [ MCC | SWGAME
EP DG A 4160 ATTR DGAZ 1 £F EF BSES BUS | SWORAMA
EPDG 18 |4180 ACB DaBe | E?—‘LETER—WLEWW—
EPMGC-271 | 480 WON- UNKNOWN BWS | SWS. 63 MOV | DISTRSY
PRTET T Kk SWaA T EeWE T eeW TSV VAT
EPMCC 512 | 480 AC/A SWORMA | CCWS |[CCw 148 MOV | VAULTT
[EPMCC 812|480 ACA SWGAMA TVCS |CRG 1120 [Wov | AwsT |
(EP-MCC 617|480 ACTA SWOFMA ECCS | CHG-480 WOV [VAOLTT |
EPMCC 512 480 DA SWORAMA EF |EPBCIA
(EP-MCC 812 | 480 ACA SWGAMA EF EP.UPS. 1A |UPS | SWGRAMA |
MCC 6§12 [ 480 (ACA W | MOV | PAB
EPMCC 812|480 ACIA SWGRMA SWS | SW820 MOV | PAB
(EP-MCC 512 | asv AW—_TWM SWS  |SW54 MOV | FAB
EPMCC 514|480 ACA W SWS  [SWs2 WOV [SWEMHS |
EPMCC 814|480 ACA SWPMHS SWS | Sws.22 MOV [ SWPMHE |
EPMCC 518 480 ACA | SWORAMA AFWS |AFW4214A | MOV | EFWPNBLDG |
EPMCC 515 | 480 ACIA SWOAMA AFWS |AFW-a214A  [MOV |EFWPMBLDG |
EPMCC 515 | 480 ACA | SWGANA AFWS | AFW-4224A  |MOV | EFWPMBLDG |
EPMCC 815|480 ACA SWORMA AFWS |AFW-4224A | MOV | EFWPMBLOG |
EPMCC 815|480 ACT/A SWGRMA AFWS | AFW-4204A  [MOV | EFWPMBLDG |
[EPMCC 518|480 AC/A SWGRMA AFWS | AFW-4204A | MOV | EFWPMBLDG |
EFMCC 518|480 ACA SWCAMA AFWS | AFW-4244A |MOV | EFWPMBLOG |
EPMCC 18 | 480 AC/A AEWS |AFWAZ4dA MOV |EFWPMBLDG |
EPMCC 821 | 480 AC/A SWOAMA TBS 11 WOV | FPA
(EP-MCC 521 | 480 AC/A SWOAMA CHRS | CBS @ WOV |FPA
(EP-MCC-521 | 480 AC/A SWGRMA TVCS | SI-138 WOV TPPA
(EPMCC 821|480 RCA | SWORMA ECCS [ CBS47 WOV | VAULTT
[EP-MCC.521 | 480 AC/A SWOAMA ECCS | CBo49 MOV | VAULTT

55

8/90



Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Seahrook 1 (Cortinued)

POWER VOLTAGE | EMEAG |POWER SOURCE| LOAD | L 3 |COMP| COMPONENT |

SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID| TYPE |  LOCATION

EPMCC 821 (480 RCK SWERNA TS [RRR 3% "< 17 7 V% £ — ‘
EFWCCEsT 1480 R TSWEAWK {570 TRE WOV TVATLTS ‘
EPMCC 621 | 480 ¢ SWOTIMA EF EPBC v 18

EP MGG E21 480 ACA SWEAMA 11 UPS.1C  |UPS | SWORMA |

EPMGC 621|480 ACA SWGRMA 12 Wy [Re

EFMCC 821 | 480 ACA W ACS | ACS-29 wov R

EP-MCC 821 | 480 ACA SWORAMA RCSEE wov Re ]
IEPMCC 522 | 480 ACA SWORMA (81102 MOV | PPA
EPMCC 522|480 ATA W (o1l IR T WOV |PPA
[EP-MCCE1Z 480 ACB SWGAME CCWS | CCW-268 VAULTZ
EPMCC 612|480 ACE SWGRMB  |CCWS |CCw-erz MOV |VAULTZ
(EP-MCC612 | 480 ACH SWGAME CVCS | CHG 112E MOV | AWST
[EP-MCC612 | 480 ACE WGRME ECCS | CHG-481 MOV | VAULTT

EPMCC 812 | 4B0 ACE SWGRMB | ECCS |CHG47S MOV [VAULTT
[EPMCC 612 | 480 7 SWGAMB  |EP  |EPRCB  |BC | SwoRmE |

FMCC81z | 480 ACE 43 EP.UPS.18  |UPS |SWoRAMB |

EPMCC 612 | 480 AC/B  |SWORMB  |GWS |SwW& 19 V | PAB
[EPMCCE12 | 480 ) SCRNE SWS 5 V| PAB

EPMCC814 | 480 ACE [SWPMHS SWE~ [Swoae WOV [SWPMHE |
EPMCC 614 | 480 AC/E SWPMHS SWS | SW&3) MOV [SWPMHS |
EP-MCC 815 | 480 AC SWORME  |AFWS |AFW-.4214B | MOV | EFWPNBLDG |
EPMCCE15 480 ACE SWGRMB  |AFWS |[AFW-4214B WOV |EFWPMBLDG
EPMCC 815 | 480 ACE AFWS  [AFW-42248 | MOV | EFWPMBLDG |
EPMCCE15 480 ACTE SWGAME AFWS |ATW-42248 | MOV |EFWPMBLDG |
EPMCCE15 | 480 AC/B | SWGFME  |AFWS |AFW-4234B  |MOV |EFWPMBLOG |
[EFMCC 615|480 ACTE SWOAME | AFWS |AFW-42348  |MOV |EFWPMBLDG
EPMCC 615|480 ACIE | SWGAME  |AFWS |AFW.4244B  |MOV |EFWPMBLDG
EPMCC&15 480 AC/B |SWGAMB  |AFWS |ATW.424dB  |MOV |EFWPMBLDG
(EP-MCC 821 | 480 AC/8 [CHRS | CBS-1a . |[™MOv [FPA |
EP MCC621 | 480 ACE SWORMB | CHRS | CBS.17 WOV | PPA |
EEWCCEIT 480 T T L - L {
|

56 8/90




Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Seabrook 1 (Continued)

POWER VOLTAGE | EMERG |POWER SOURCE| LOAD " LOAD COMP |~ COMPONE T |
SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID LOCATION
[EFMCC 621 | 480 ATB | SWORMB ECCS | 0B85 [VAULTZ |
LiZ o s s RO TSWaRWE——TECeS oS s TWoV VAT
TR T ATETSWORME——— [ECCE RS WOV TVAULT:
(EP-MCC €21 | 480 ACE SWERAME ECCS  [SkiN MOV [VAOCTZ |
EPMCC 621 | 480 o], SWGRME P EFBC 1D |BC | SwoeRME |
(EP-MCC 621 | 480 AC/B | SWGAMB EF EP-UPS.1D  |UPS Towa3RNMB |
EPWMCC 83T 480 ACE SWORME RS des . (Wov R
EPMCC821 480 ACE | SWORME ToL3 I Vo A |- N

[EP MCC 621 | 460 AT SWGAME ACS | ACS87 Vv RC
[EPMCC 622|480 AC/B | SWGRMB  |ECCS &I 77 MOV TPPA
EPTREA 480 REA | SWaANA TF [EPBSEST [BUS |SWORMA |
EHALEL) 480 A SWORAMA | EP EPBSE52 | BUS |SWORMA |
EFTREC <80 AR | SWORME EPBS B |BUS |SWORMB
EFTRSE (480 ACE [ CWGANE EP : BUS [SWORME |
EP-UPS-1A [ 120 ACE | SWORAMA EF EP-PNLIA T |SWaRAMA ]
[EP-UPS- 1B, 120 ACE SWGRME EP o SWGRME |
[EB.UPS.1C [ 120 AC/A W EP-PNC1C | PNL | SWORAMA |
L UPS 120 AC/B | SWGRMB EP-PNLID SWGRME |
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Seabrook 1
3.7 CONTAINMENT HEAT REMOVAL SYSTEMS

8.7.4

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

374 :
The containment heat removal systems include the following of two separate
subsystems:

Containment Structure Cooling System
Containment Building Spray (CBS) System

The containment structure cooling system consists of six fan-coil units (evenly
divided into two trains) designed to maintain the normal ambient temperature in the
containment structure at or below 120°F. All units are identical, each consisting of a
double-wal! insulated steel housing containing a centrifugal fan, a discharge damper, and
six banks of cooling coils with filters at opposite ends of the housing. Each train of
cooling units is supplied cooling water and electrical power from the corresponding train of
the primary component couling water system (PCCWS) and Class 1E electric power
sysrem.

The containment building spray system is comprised of two independent trains,
each of which consists of a 100-percent capacity pump, a heat exchanger, and two spray
headers. Coolant for the pumps is supplied by the RWST during the injection mode while
for recirculation the containment recirculation sumps supply water. Cooling for these
pumps and heat exchangers is provided by the PCCWS.

Simplified drawings of the Containment Building Spray System are shown in
Figures 3.7-1 10 3.7-3. The interface between the containment fan coolers and the primary
component cooling water system is shown on the PCCWS drawings in Section 3.8. A
’srumman; of data o selected containment heat removal system components is presented in

able 3.7-1.

3.7.3

During normal plant operation, five cooling units of the containment structure
cooling system are operating to maintain the normal ambient air temperature in the
containment structure at or below 120°F. The system also functions to prevent the concrete
temperature in the area of the reactor supports from exceeding 150°F. Recirculated air is
cooled and discharged from the five operating units into a common sheet metal ductwork
header and distributed throughouv* the containment,

During normal plant operation, the containment building spray system is in
standby. The injection phase of the CBS system is automatically initiated by a containment
spray actuation signal which is generated by a high-high containrient pressure signal
("P" signal). This signal starts the CBS pumps and opens the dischar%e valves to the spray
headers. Coolant for the pumps is supplied by the RWST until » low-low level in the
RWST occurs, in conjunction with a safety injection signal ("S" siénal). At this point, the
recirculation phase is automatically initiated, and coolant for the CBS pumps is supplied
from the containment recirculation sumps.
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3.7.4
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The post-accident containment heat removal function can be accomplished by

the operation of one train of containment building spray or by the operation of one train of
containment structure cooling (3 cooling units) (Ref. 2).

3.7.8

3.7.6

A.

0

Companent Information

Containment Building Spray Pumps 9A, 99B .
1. Rated flow: 301 (B&m@ 540 ft. head (234 psid)
2. Rated capacity: 1

3. Type: horizontal centrifugal

. Containment Spray Heat Exchangers (2)

|. Type: shell and U-tube
2. Heat Removal Capacity: 1.49 x 10° Bw/hr °F

. Containment Fan Cooler Units (6)

1. Design duty: unknown
2. Water flow rate: 330 gpm @ 85°F

Refueling Water Storage Tank
|. Capacit,: 475,000 gal
2. Operating pressure: atmospheric

Support Systems and Interfaces

. Control Signals

1. Automatic
The CBS system is automatically actuated by a containment spray actuation
signal which is generated by a high-high containment pressure signal
(P signal).

2. Remote manual
The CBS system can be acruated by remots manual means from the main
control board in the cont: | room.

. Motive Power

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

. Cooling Water

The CBS pumps and containment fan cooler units are cooled by the primary
component cooling water system (see Section 3.8).

D. Other

1. Lubrication and cooling are assumed to be provided locally for the CBS
pumps.

2. Room cooling for the CBS pump rooms is provided by the containment
enclosure air handling system.
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3.7.7

Section 3.5 References

. Seabrook | Final Safety Analysis Report, Section 6.2.2 and 6.5.
2. Seabrook Station Probabilistic Safety Assessment, Section 7.12.
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Table 3.7-1. Seabrook 1 Containment Heat Removal System Data Summary
for Seilected Components

P—

COCMPONENT ID LOCATION POWER SOURCE IVOLTAGE| POWER SOURCE EMERG
LOCATION LOAD GRP._|

1
CBS-11 PPA | EP-MCC-521 480 SWGRMA AC/A

CBS-14 | PPA EP-MCC-621 480 SWGRMB AC/B
CBS-17 PPA EP-MCC-621 480 SWGRMB AC/B
CBS-8 PPA EP-MCC-521 480 SWGHRMA AC/A
CBS-9A VAULT: EP-BS-E5 4160 SWGRMA AC/A
VAULT2 EP-BS-E6 4160 SWGRMB AC/B

CBS-98
CBS-HXA VAULT?
CBS-HX8 VAULT2
SI-SUMPS ‘ RC
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3.8 PRIMARY COMPONENT COOLING WATER SYSTEM (PCCWS)

1.8.1  Systemn Function

The primary component cooling water system (PCCWS) provides cooling for
the following components which are needed for plant operation or to satisfy one or more
basic safety functions:

Containment Building Spray (CBS) Pumps
Containment Spray Heat Exchangers
Residual Heat Removal (RHR) Pumps
RHR Heat Exchanfcrs
Safety Injection (SI) Pumps

Centrifugal Charging Pumps

Containment Structure Cooling Units

Containment Enclcsure Coolers

Reactor Coolant Pump (RCP) Thermal Barrier Cooling Heat Exc " angers

The PCCWS transfers heat to the SWS for rejection to the ultitmate heat sink.
The PCCWS serves as an intermediate system between the RCS and SWS, thereby
reducing the probability of leakage to the environment of potentially radioactive coolant.

3.8.2

The primary component cooling water system (PCCWS) is a closed loop
cooling water sysiem consisting of two separate 100-percent capacity redundant trains.
Each PCCWS train consists of one heat exchanger, two 100-percent capacity pumps, one
PCCWS head tank, and associated piping, valves, and instrumentation. The heat
transferred through the heat exchangers is rejected to the service water system.

Simplified drawings of the PCCJWS are shown in Figures 3.8-1 and 3.8-2. A
summary of data on selected PCCWS components is presented in Table 3.8-1.

3.8.3  System Operation
During normal plant operation, both loops of the PCCWS are operating with
one pump per loop being utilized. The PCCWS pumps take suction from the discharge
header and circulate the component cooling water through the PCCWS heat exchanger, and
then through the components to be cooled. Heat from the PCCWS heat exchangers is
transferred to the SWS. A high-high containment pressure signal ("P" signal), causes the
non-essential services inside the containment supplied by the PCCWS to be isolated. A
containment isolation phase A ("T" signal) causes the non-essential services outside
containment to be isolated.

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

3.8.4

One PCCWS train un’lizinfg one of two pumps is capable of fulfilling system
requirements for safe shutdown (Ref. 1, Sec. 9.2.2.2). The Service Water System is
required to remove heat from the corresponding PCCWS heat exchanger (see Section 3.9).

3.8.5  Component Information

A. Primary Component Cooling Water pumps 11A, 11B, 11C, 11D
1. Rated flow: 11,000 gpm @ 200 ft. hiead (87 psid)
2. Rated capacity: 100%
3. Type: horizontal centrifugal
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B. Primary Component Cooling Water heat exchangers A, B

55
2.
3.

Heat transferred: 210 x 106 Btu/hr each
Rate capacity: 100%
Type: Vertical shell, straight tube

C. Primary Component Cooling Water head tanks (2)

1.
2

Total volume: 2000 gallons each

. Design pressure: 100 psig

A. Control Signals

l.

Automatc

a. All non-safeguard services outside containment are automatically
isolated on a "T" signal or on a low head tank level signal.

b. The spent fuel pool heat exchanger is automatically isolated on a "T"
signal.

c. All non-essential services inside containment are automatically isolated
on a "P" signal.

. Remote manual

The PCCWS can be operzted from the main control room under normal and
abnormal conditions. The system controls required for safe shutdown are
also provided in the RSS locations.

B. Motive Power
The motor-driven PCCWS pumps and motor-operated valves are Class 1E
Isoads tha%t can be supplied from the standby diesel generators as described in
ection 3.6.

C. Other

1.

Hour0

Heat is transferred from the PCCWS heat exchangers to the service water
system (see Section 3.9).

Cooling for the PCCWS pumps is provided locally.

Lubrication is assumed to be Pgovided locally for the PCCWS pumps.
Normal ventilation for the PCCWS pump area is provided by the primary
auxiliary building air handling (PAH) ventilation sysiem.

Sectien 3.8 References

I Seabrook | Final Safety Analysis Report, section 9.2.2.
2. Seabrook Station Probabilisitic Safety Assessment, Section 7.4,
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3.9 SERVICE WATER SYSTEM
3.9.1 %ﬂm_ﬂmnm

e service water system (SWS) provides cooling water for the standby diesel
generator jacket water coolers, the primary component cooling water (PCCW) heat
exchangers, the secondary component cooling waier (SCCW) heat exchangers, and the

condenser water box priming pump seal water heat exchangers, and transfers the heat
removed from these systems to an ultimate heat sink.

3.9.3

The service water syster. (SWS) consists of two completely independent and
redundant flow trains (train A and tram: 2}, 22-h comprised of two 100-percent capacity
pumps, valves, and distribution piping. The iltimate heat sink for all operating and
accident heat loads normally is the Atlantic Ocern, with water supplied via a suction tunnel
to an intake transition structure. Service waier is returned to the Atlantic Ocean via a
discharge transition structure and a discharge tunnel. In the event that seawater fiow to the
service water pumphouse is restricted, a mechanical draft evaporative cooling towt s
provided to dissipate shutdown and accident heat loads. The SWS operates as an open-
loop system when using the Atlantic Ocean as the ultimaie heat sink, and as a closed-loop
system when the cooling tower is the ultimate heat sink.

Simplified drawin&; of the SWS are shown in Figures 39-1 to 3.9-3. A
summary of data on selected SWS components is presented in Table 3.9-1.

3.9.3  System Operation

The service water system normally is operaiing during power operation, with
one pump per train running and the other pump in standby. The SWS pumps in each train
take suction from a common bay in the service water pumphouse and discharge to a
common header, supplying 8 PCCWS heat exchanger, a diesel generator jacket water
cooler, and non-esser.” al heat loads in the turbine building. If the discharge pressure of the
operating pump falls below a control setpoint, the standby pump w''' _L.wuatically start.
Given 2 safety injection ("S") signal, loss of offsite power, or a ower actuation (TA)
signal, the service water supply to the non-essential header is isolated to conserve cooling
water flow to safety-related equipment.

A full-flow overflow line is provided in the SWS return line to the
intake/discharge transition structure. This overflow is located outside of the primary
auxiliary building and is intended to allow continued operation of the SWS with a blocked
discharge line and an available suction source from the Atlantic Ocean.

3.9.4  QJystem Success Criteria

A single service water pump supplying a single SW$ trair can provide
sufficient capability to dissipate essential heat loads. Either the Atlantic Ocean or the
cooling tower may serve as the ultimate heat sink.

3.9.5  Component Information

A. Service Water System pumps 41A, 41B, 41C, 41D
1. Rated flow: 10,500 gpm @ 158 ft. head (68.5 psid)
2. Rated capacity: 100% (each)
3. Type: Vertical, centrifugal

B. Cooling Tower
1. Type: Mechanical draft, evaporative
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2. Independent cell (Unit 1)
a. Number of fans: 1

b. Design heat load: 217.5 x 106 Btu/hr
3. Common cell (Unit 12)
a. Number of fans: 2

b. Design heat load: 240 x 10 Btu/hr
« Total basin capacity: 3.9 x 100 gallons

. Cooling Tower Pumps 110A, 110B

i. Rated flow: 13,000 gpm @ 170 ft. head (73.7 psid)
2. Rated capacity: 100% each
3. Type: Vertcal, centrifugal

Support Systems and Interfaces
. Control Signals

. Automatic

a. The standby pump will automatically start if the discharge pressure of
the operating pump falls below a control setpoint.

b. Given a safety injection ("S") signal, a loss of offsite power, or a tower
actuation (TA) signal, the service water supply to the non-essential
header is isolated. A TA signal is automatically generated upon
detecting low-low pump discharge pressure in two out of three elements
for each train.

2. Remote Manual

The SWS pumps can be operated from the main control board or from the

switchgear room.

. Motive Power

The motor-driven SWS pumps and motor-operated valves are Class 1E loads
g’ha‘t can be supplied from the standby diesel generators as described in Section

C. Other

1. Lubrication and cooling are assumed to be provided locally for the SWS
pumps.

2. SWS pump room ' .ntilation is provided by the service water pumphouse
heating and venti.ation system. Two exhaust fans and dampers in the
pumphouse provide ventilation and cooling for the pump room area.

Section 3.9 References

1. Seabrook | Final Safety Analysis Report, Section 9.2.1.
2. Seabrook Station Probabilistic Safety Assessment, Section 7.3.
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Figure 3.9-1. Seabrook 1 Service Water System
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Table 3.9-1.

Seabrook 1 Service Water System Data Sur-mary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE {VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
SWS-15 MOV PAB EP-MCC 512 480 AC/A
SWS17 MOV PAB
SWS-19 MOV PAB EPMCC 612 480 SWGRMB AC/B
SWS2 MOV SWPMHS EP-MCC 514 480 SWPMHS AC/A
'SWS-20 MOV PAB EP-MCC 512 480 SWGRMA AC/A
SWS 22 MOV SWPMHS EP-MCC 514 480 SWPMHS AC/A
SWS-29 MOV SWPMHS EPMCC 614 280 SWPMHS AC/B
SWS-31 MOV SWPMHS EPMCC 614 480 SWPMHS ACB
SWS-4 MOV PAB EP-MCC 512 480 SWGRMA AC/A
SWS41A MDP SWPMHS FPBSES 4160 SWGHMA AC/A
SWS418 MDP Sw OMHS EPBSE6 4160 SWGHMB AC/B
SWS41C MDP SWEL S EPBSE5 4160 SWGHMA AC/A
SWS-41D MDP SWPMHS EPBSE6 4160 SWGRMB AC/B
SWS5 MOV PAB EP-MCC 612 480 SWGRMB AC/B
SWS 63 MOV DISTRST EP-MCC2/1 480 UNKNOWN NON- |
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4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

lhe Seabrook 1 site is located on the western shore of Hampton Harbor in the
township of Seabrook, New Hampshire. It is approximately 11 miles south of
Portsmouth, New Hampshire and 2 miles west of the Atlantic Ocean. The site is bounded
on the north, east, and south by marshland; the oaly access to the site is from the west via
two roads. Figure 4-1 (Ref. 1) shows a general view of Seabrook as a two unit station,
even though work on Unit 2 has been postponed indefinitely. Figure 4-2 shows a

iplitied plot plan
The major structures associated with Seubrook | are the containment structure
containment enclosure, primary auxiliary build:ag, fuel storage building, control building
diesel generator building, turbine generator building, emergency feedwater pump house,
main steam and fredwater pipe chase, service water pump house, ocean intake and
discharge structures, and ulumate heat sink cooling tower

The containment encloses the reactor coolant system (RCS) and is a reinforced
concrete structure in the forra of a right vertical cylinder with a hemispherical dome. A
containment enclosure (i ., a secondary containment) surrounds the primary containment
and is designed to entrap, filter and then discharge 2ny leakage from the primary
containment structure

The pnmary auxiliary building contains most <f the auxiliary systems for the
RCS. Those systems whose major components are in the primary auxiliary buiiding
include the CVCS, PCCWS, LPSI syciem, RHR system, and containment spray system
'he RHR and containment spray pumps and their associated heat exc hangers are located in
water tight compartments in the northern part of the primary auxiliary building (RHR Spray
Equipment Vault)

The control building contains an electrical equipment room which houses the
swilchgear, batteries, rod drive controls. a cable spreading room, and control room. The
diesel generator building houses the two diesel generators together with their auxiliary
equipment. The service water pump house contains the four service water pumps. The
emergency feedwater pump building houses the emergency feedwater pumps and
emergency feedwaier control valves

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 through 4-12, Figures 4-21 through 4-23, and Figures 4-28

ugh 4-29 show various section views of the Seabrook 1 station. Figures 4-13 through

U, Figures 4-24 through 4-27, and Figure 4-30 show simplified layout drawings for
Seabrook 1. Major rooms, stairways, elevators and doorways are included, however some
tnterior features are omiited in these simplified layout drawings. 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 the lowercase type

A listing of components by location is presented in Table 4-2 Components
included in Table 4-2 are those found 1n 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 Safety Features of Commercial Nuclear
Power Plants,” ORNL-NSIC-55, Volume III, Oak Ridge National Laboratory,
April, 1974
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Figure 4-1. General View of Seabrook 1 Site and Vicinity
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Figure 4-2. Seabrook 1 Simplified Site Plan
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Figure 4-4. Seabrook 1 Reactor Containment Section, Looking West
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Figure 4-6. Seabrook 1 Primary Auxiliary Building Section 2, Looking West
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Figure 4-8. Seabrook 1 RHR Spraz Equipment Vault Section 1,
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Looking North
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Looking North
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Figure 4-14. Seabrook 1 RHR Spray Equipment Vauit (Elevation -50-07)
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Figure 4-15.
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Seabrook 1 Reactor Containment (El. -26’-0"), RHR Spray Equipment Vault (El. -31°-107),
and Primary Auxiliary Building {EIl. -26°-07)
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Reactor Containment (Ei. 0°-0”), RHR Spray Equipment Vault (EL. 0°-07),

and Primary Auxiliary Building (El. -6™-07)

Figure 4-16. Seabrook 1
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Figure 4-17. Seabrock 1 Reactor Containment, RHR Spray Equipment Vault, Primary
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Figure 4-18.

Seabrook 1 Reactor Containment (El. 25-0”), RHR Spray Equipment Vauit (Ei. 20°-87),
Primary Auxiliary Building (El. 25'-07), Fuel Storage Building (El. 25°-07),
and Emergency Feedwater Pump Building (El. 27°-07)
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Figure 4-20. Seabrook 1 Reactor Containment (El. 81°-0") and Primary Auxiliary Building (EI. 81°-0)
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Figure 4-21. Seabrock 1 Control Building Section, Looking North
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Figure 4-23. Seabrook 1 Diesel Generator Building Section, Looking East
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Figure 4-25. Seabrook 1 Diesel Generator Building and Control Building (EL. 21°-67)
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Figure 4-26. Seabrook 1 Diesel Generator Building (El. 51°-67)
and Control Building (El. 50°-07)
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Figure 4-27. Seabrook 1 Diesel Generator Building (El. 78°-67)
and Control Building (El. 75°-97)
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Figure 4-28. Seabrook 1 Service and Circulating Water Pump House Section, “ooking West
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Figure 4-29. Seabrook 1 Service and Circulating Water Pump House Section, Looking North
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Table 4-1.
Abbreviation
i. BATTRMA
2. BATTRMB
3, BATTRMC
4. BATTRMD
5. CEFANRM
6. CHGPMRM
7. CR
8. CSR
9. CST
10. DGA2!
11. DGASI
12. DGB2I
13. DGBSI
14. DISTRST
15. EFWPMBLDG
16. MSFWPPCHE
17. MSFWPPCHW
18. PAB
19. PPA

Definition of Seabrook 1 Building and

Location Codes

Description

Battery roon A in switchgear room A (area SWGRMA).
Battery room B in switchgear room B (area SWGRMB).
Battery room C in switchgear room A (area SWGRMA).
Battery room D in switchgear room B (area SWGRMB),
Containment enclosure fan room.

Charging pump room at the 7' elevation of the primary
auxiliary building.

Control room at the 75" elevation of the control building.

Cable spreading room at the 51" elevation of the control
building.

Condensate storage tank, northeast of the reactor
containmet,

Diesel generator room A, 21' elevation.
Diesel penerator room A, 51' elevation.
Diesel generator room B, Z1' elevation,
Diesel generator room B, 51' elevation.
Discharge transition structure (service water),

Emergency feedwater pump building, north of reactor
containment.

Main steam and feedwater pipe chase, east of reactor
containment .

Main steam and feedwater pipe chase, west of reactor
containment.

Primary auxiliary building.

Pipe tunnel between primary auxiliary building and reactor
containment .
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Table 4-1,

AbLreviation
20. PPTUNE
21. PPTUNW
22. RC

23. RWST

24, SWCT46
25. SWGRMA
26. SWGRMB
27. SWPMHS
28, TB2I

29 TSFpP

30. VAULTI
31. VAULT2

Definition ot Seabrook 1 Bullding and
Location Codes (Continued)

Description

East pipe tunnel that runs from the steam and feedwater pipe
chase to emergency feedwater pump building.

West pipe tunnel that runs from the steam and feedwater pipe
chase 10 emergency feedwater pump ouilding.

Reactor containment.
Refueling water storage tank, located in the tank farm area.
Service water cooling tower, 46' elevation.

Switchgear room A at the 21' elevation of the control
building.

Switchgear room B at the 21' elevation of the control
building.

Service water pump house.
Turbine building, 21' elevation.

Spent fuel pool operating floor at the 25’ elevation of the fuel
storage building.

Vault 1 of the RHR spray equipment vault.
Vault 2 of the RHR spray equipment vault.
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Table 4-2. Partial Listing of Components by Location
at Seabrook 1

Wmmw
ERTTHRK 113 TFETR AT
BATTRVE 113 EFETE BATY ™
BATTRMC 43 BT (BATT |
BATTRMD (43 EP B0 BATT
(THGPMAM TVCE  |CHG A WMoF
EHGP MR CVES | CHG 2B VoP
(ST RFWS  |AFWCET h(i
e [AFWS  [AFWCST X
(OGAZ| P EPOG 1A {3
Lele:H 143 J

(OIS TRST WS, SWS &3 [e)Y
EFWPMBLOG | AFWS | AFWa7A YoF
EFWPNMBLOG AFWE  |AFW-421ak MOV ]
EFWPMBLOG | AFWS  [AFW-4Z14E WOV |
EFWPNMBLOG  |AFWS  |AFW-d2ddR MOV
EFWPNMBLDG AFWS — [AFW-az4dB MOV |
EFWPMBLDG AFWS  |AFWa2ddA MOV |
EFWPMBLDG AFWS  |AFW-d23aB WOV ]
EFWPNMBLDOG. AFWS | AFW-d22ah MOV ]
LA T 71 T ey
EFVPMBLOG  [AFWS  [AFWaTE WoP
EFWPMBLOG AFWS | AFW-120 NV
(EFWPMBLDG | AFWS  |AFW-4224A MOV |
EFWPMBLDG  |AFWS  |AFW-42248 MOV |
EFWPMBLDG AFWS  TAFW-4238A WOV 1
EFWPMBLDG AFWS | AFW-42348 MOV
EFWPMBLDG AFWS  |AFW4214 WMoy |
EFWPMBLDG AFWS  |AFW4z14B MOV
TR VR VYT £ v
(EFWPMBLDG | AFWS | AFW-42448 WOV |

110



Table 4-2. Partlal Lmlng of Components by Location

at Seabronk 1 (Continued)
rm—-wmmrw
VEFWE T OF AFWE  [AFW-120 1Y
LWW!'FEFJW—TFW? AFW- 127 HV
TAD TCWS | COW-RXA W
PRE TEWS  |CCW TR T
‘FAE CCWS | CCWHXB X
FAE TEW I8 WOF
(BRE | CCWE [ CeWID
PR SWEE AV
[PAE EP WS- 18 1Y
FAE WS SWS 1% oV
(FRE | SWS  |SwWeT oV
BRE WS ewed WY
W T WSS v
A WS | SWS.20 |
PAB WS SWS.18 WV
FPR . |CRRS |CBST  [WOV
L e I o O < A
PPA THRS | CBS 11 v
PR CHEE | CBS6 wov |
[BFA TS |5 138 WV
FER (o171 TN WV |
(PPA ST MoV
PPA SI102 oV |
(PPA MY
L3 THIS | SISUMPS TR
L9
L TS RSV
L ECCS  |RCSAV AV
LS SISUMPS. T}
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Table 4-2. Partial Llﬂing of Componants b, Location

at Seabrook 1 (Centinued)
mew
LS ECCS | SISUMPS TR
L ECCS [ACSAV 1%
" |ECCE ARV "V
L Lo L. U I 2
&9 RCS22 oV
T RCS ACS20 oV
L9 RCS87
T o & v
LS RCS456A 1%
LS TS TS ab6p NV
L. i RCS 124 o7
L9 ACS 122 oV
AWST TVCS | SIAWST T
AWST TVCS  |CHG- 1120 MoV
(AWS T CVCS . |CHGT12E WV
AWST SIAWST X
SWORVA 43 TP BS ES BUS
W TP : (]
SWGRMA TPBSES
"SWERMA EP-TRGA
TSWORMA TF EPBSESe
"SWGRMA EP TP TR 58 TR
SWORMA EP EPBS 1A BUS
EWGRMA TA BC
SWORMA 1 e
SWORMA tF i e ]
SWORMA EP EP-MCCB21 [ WCC
"SWORNA 1] EP-BS-11C
SWORNA i
"SWGRMA EP EP-PNLIA NC




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

LOCATION | SYSTEM | m‘%{
SWGRNA EP EFTUFW_#UW-‘
SWGRAMA EF EPPNLIC PNC
EWGHMA EF EFUPSC UPS
SWGRME 143 EF BSE6 BUS
SWaRME 43 EFCEEE )
SWGRME 113 EP BOE6I
SWGRME (43 EPTREC ™
SWGAME EP EP BS E62 BUS
(SWGRME P EPTASD (]
B 43 EPBS IR BUS
SWGRAME 32 EPBC 1B BC
"EWGRME 1 i we |
T GAVE EF 1 e
SWGRME P EPMCC621 wee
WG (422Nl R 1V
EWERE ——tree B
SWGRMB EP EP-PNLIB  |PNC |
ENEE EP |EPUPS.IB UPsS
[ SWGRME EP EP-PNL1D PNL
SWGRNE (. J UPs
SWPMHS SWS  |SwS2 WOV
EWPMHS SWS ATA Yo
SWPMHS SWs.22 MoV
EWEMHS SWS SWS41C
TEWEWHS SWs SWS-20 MOV

TS SWS41B V3l
COWEHE WS 31 MoV |
SWEMHS SWS SWS41D

VAULT CCWS W37 MOV
[VAULTI W-145 MOV
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Table 4-2. Partial Listing of Components by Location
at Seabrook 1 (Continued)

[ COCATION | SYSTEM | COMPONENTID | COMP |
TYPE
VAUCTT CHRS | CBS HXA X
VAULTT CHRS  [CBSSA
VAULT ECCS | CB5.4e wov ]
VAULT! ECCS Te¥] MoV
VAULTY ECCS | CHG460 MOV
[VAUCTT ECCS ] MOV
VAULT ECCS RHF-HXA X
VAULTY ECCS RHA 35 wov |
VAULTH ECCS | AHR-BA MBP
VAULT ECCS  [o16 [l
VAULTH MR v
VAT ¥ ECCS  |CcBS47 MOV
VAUCT2 CCWS | CCW-268 oV
VAULTZ CCWS  |cew-2r2 MoV
VAULTZ CHRS CBS WX HX
VAUCTZ CBS 98 WMbOF
VAULTZ ECCS | CBS 53 WV
VAULTZ ECCS | RHASE NoF
[VAULTZ ECCS X
VAULTZ ECCS | RHR98 oV
VAULTZ ECCS L
(VAOLTZ | ECes INEE oV
[VAULTZ CBS.81 WV
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al. SYSTEM 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 operarion of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are tvo versions of each fluid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

- Water sources are located on 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 7ight
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-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 sol.ioid, steam to drive a
turbine, pneumatic 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 nerform an
overpressure protection function. No attempt has been made to define the
s;;cc:lﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).

Pump symbois distinguish between centrifugal and positive displacement
pumps and between types of pump drives (i.e., motor, turbine, or engine).

Locations are identitied 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 corr ponent.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone,
The primary flow path in the system is highlighted (i.e., bold white line) in
the location version of the fluid system drawings.
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Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each electrical system drawing; a
simplified system drawing and 4 comparable drawing showing component locations. The
drawing conventions used in the electmcal system drawings are the following:

Flow gencrally is top to bottom iy
[n the AC power drawings, the interface with the switchyard and/or offsite
grid is shown at the top of the drawing. :

In the DC power drawings, the batteries and the interface with the AC
power system are shown at the top of the drawing.
Vertical lines dominate and break horizontal lines.

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

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2. SITE AND LAYOUT DRAWINGS
A2.l Site Drawings

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

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

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. Ths building layout
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MANUAL VALVE - Xxv
(OPEN/CLOSED)

WO TORQOPERATED VALVE - MOV
(OPEN/CLOSED)

SOLENOID-OPERATED VALYE - SOV
(OPEN/CLOSED)

HYDRAULIC VALVE - MY
(OPEN/CLOSED)

PNEUMATIC VYALVE - NV
(OPEN/CLOSED)

CHECK VALVE - Cv

POWER OPERATED RELIEF VALVE,
SOLENOID-PILOT TYPE . PORY
(CLOSED)

CENTRIFUGAL
MOTOR-DRIVEN PUMP - MDP

POSITIVE DISPLACEMENT
MOTOR-ORIVEN PUMP - MODP

o

o g0 oy fo &

o o

H R o =

MANUAL NON-RETURN
VALVE - XCV (OPENCLOSED,

MOTOR-OPERATED
B WAY VALVE - MOV
(CLOSED PORT MAY VARY)

SOLENOQID-OPERATED
3 WAY VALVE - SOV
(CLOSED PORT MAY VARY)

HYDRAULIKC NOM-RETURN
VALVE - HCV (OPEN/CLOSED)

PNEUMATIC NON-RETURN
VALYE : NCV (OPENCLOSED)

SAFETY VALVE - 8V
(CLOSEDR)

POWER-OPERATED RELIEF VALVE,
PNEUMATICALLY OPERATED - PORY
OR

DUAL-FUNCTION SAFETY/RELIEF
VALVE - SRY

(CLOSED)

CENTRIFUGAL
TURBINE-DRIVEN PUMP . TOP

POSITIVE JISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

Figure A-i. Key To Symbols In Fluid System Drawings
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PWHBWR MAIN CONDENSER . COND
REACTOR VESSEL - RY

;../\/-q MEAT EXCHANGER - MX MECHANICAL DRAFY
” COOLING TOWER

FJ\/-"- STEAM-TO-WATER +N\ AIR COOLING UNIT - ACU

OR WATER.-TOSTEAM HEAT I

£ MANGER (LE. FEEDWATER
HEATER, DRAIN COOLER, ETC) « MX

@ OoR O TANK « TX Qﬂn SPRAY NOZZLES - SN

P *
AUPTURE DIsK - RD | : | FLTER - FLY

Figure A-1, Key To Symbols In Filuid System Drawings
(Continued)
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AC. DIESEL GENERATOR . UG

e BATTERY - BATT
O AC TURBINE GENERATOR - TG —]"‘

o8 CIRCUIT BREAKER - CB INTERLOCKED
(OPEN/CLOSED) e CIRCUIT BREAKERS . CB

é SWITCH « 8W

O AUTOMATIC OR OR OTHER TYPE OF
TRANSFER SWITCH . ATS DISCONNECTY DEVICE
OR (OPEN/CLOSED)
MANUAL TRANSFER
SWITCH - MTS

L
DISTRIBUTION PANEL - PNL

SWITCHQEAR BUS - BUS ' I
OR
.m. MOTOR CONTROL CENTER . MCC ,,T.. OR TRAMSFORMER - TRAN

BATTERY CHARGER (RECTIFIER) - BC
INVERTER - INV

(OPEN/CLOSED)

<“) ELECTRIC MOTOR - MTR

MOTOR GENERATOR - MG

oR RELAY CONTACTS ¢ FUSE - F§

Figure A-2. Key To Symbols in Electrical System Drawings
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SPIRAL
% b - @ STAIRCASE

D = Down
LADDER

A vew e eLevator
0 = Down
HATCH OR OPEN AREA
GRATING DECK (NO FLOOR)

~O~ PERSONNEL DOOR ~"")-EQUIPMENT DOOR
RAILROAD TRACKS FENCE LINE

O TANK/WATER
AREA

Figure A-3. Key To Symbols In Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

SYSTEM (also LOAD SYSTEM) - All components assc ciated 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 Refinision

RCS Reactor Coolant System

AFWS Auxiliary Feedwater System

ECCS Emergency Core Cooling System (including HPSI and
LPSI)

CVCS Charging System

CHRS Containment Heat Removal System (including spray and
fan cooler systems)

1&C Instrumentation and Control Systems

EP Electric Power System

CCWS Component Cooling Water System

SWS Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component idencification (ID)
code in a data table matches the component [D that appears in the corresponding system
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. HPl, RHR). An example is HPI-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 sysiem drawings.

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

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

POWER SOURCE - The component [D of the power source is listed in this field (see
COMPONENT ID, above). In this data base, a "power source” for a particular component
(i.2. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution systein. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a pbattery 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 plant. Generally, AC load groups
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are identified as AC/A, AC/B, etc. The emergency load group for a third-of-a-kind load
{(le. a "swing" load) that can be powered from either of two AC 'nad groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-l. COMPONENT TYPE CODES
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COMPONENT COMP TYPE
VALVES:
Motor-operated valve MOV
Pneumatic (air-operated) valve NV or AOV
Hydraulic valve HV
Solenoid-operated valve SOV
Manual valve XV
Check valve Ccv
Pneumatic non-return valve NCV
Hydraulic non-return valve HCV
Safety valve SV
Dual function safety/relief valve SRV
Power-operated relief valve PORYV
(pneumatic or solenoid-operated)
PUMPS:
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (centrifugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam gencrator (U-tube or once-through) SG
Heat exchanger (water-to-water HX, HX
or water-to-air HX)
Cooling tower CT
Tank TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT
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TABLE B-1 COMPONENT TYPE ZODES (Continued)

COMPONENT COMP TYPE

ELECTRIC POWER DISTRIBUTION EQUIPMENT
Bus or switchgear BUS
Motor control center MCC
Distnibution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS




