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CAUTION

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

NQIICE

This sourcebook will be periodically updated with new and/or replacernent
pages as appropriate to incorporate add.tional 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 Systems Technology

Mai Stog 8E2
Washington, D.C. 20555
With copy to:

Mr. Peter Lobner
" Manager, Sysgemslﬁnginegﬁn mn
cience Applications Internation tion
1(?210 Campus Point Drive
San Diego, CA 92131
(519) 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 should be included if possible.
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Haddam Neck

Important points of comparison with other four-loop Westinghouse plants are listed below:

A. Haddam Neck has a smaller reactor core and vessel than all other four-locp
Westinghouse PWRs except Yankee-Rowe. The Haddam Neck core ~onsisis
of 157 fuel assemblies in a 154 inch vessel. Most other Westinghouse four-
loop plants have 193 fuel assembly cores in a 173 inch vessel.

B. The Haddam Neck reactor coolant system has main loop isolation valves. This
feature is not found in most U.S. commercial PWRs.

C. A separate low-pressure RCS overpressure protection system is used during
shutdown coolmf at Haddam Neck. These overpressure protection valves are
installed in paralle] with the pressurizer power-operated relief valves (PORVs)
and are normally isolated by a block valve when the plant is at high pressure.

D. The Haddam Neck emergency core cool'mlg system (ECCS) is unlike the ECCS
found in most other Westinghouse PWR plants in the following respects:

There are no safety injection (SI) accumulators. A separate low-pressuie
injection (LPI) system at Haddam Neck performs the function of the §!
accumulators in later Westinghouse PWRs.
The combined discharge of the LPI system and the residual heat removal
(RHR) system enters the reactor coolant system via core deluﬁe injection
&ms into the vessel head. Low pressure ECCS subsystems in later mode!
‘estinghouse plants inject into the RCS loops.
The high pressure ECCS subsystems (high-pressure safe%"mjection system
and the charging system) inject unly into the cold legs. There is no hot leg
injection capability.
The LPI and RHR systems can be aligned to perform the containment spray
injection function. Only the RHR system can be aligned for containment
spray recirculation from the containment sump. There is no separate
containment spray system.

E. The haddam Neck auxiliary feedwater system (AFWS) is unlike most other
PWR AFWS in that it consists of two steam turbine-driven pumps. A motor-
driven non-Class 1E startup feedwater pump interfaces with the S, and is
used for plant startup and shutdown.

rJ
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Haddam Neck

3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Haddam Neck in terms
of general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Haddam Neck is presented in Table
3-1. In the "Report Section” column of this table, a section referznce (1.2, 3.1, 3.2, etc)
is provided for all systems that are described in this report. An entry of X" in this column
means that the system is not described in .nis report. !~ ¢ FSAR Section Reference”
column, a cross-reference is provided to che section of the Final Safety Analysis Report
where additional information on each sy ster can be found. Other sources of information
on this plant are identified in the bibliography in Section §.

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

3 10/90
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Table 3-1. Summary of Haddam Neck Systems Covered in this Report

(eneric

System Name

Reador Heat Removal Systems
Reactor Coolant System (RCS)

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

Emergency Core Cooling Systems
(ECCS)

- Hagh-Pressure Injection

& Recuculanon

- Low-pressure Injection

& Recairculabon

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

- Mamn Steam and Power Conversion
Systems

- Other Heat Removal Systems

Plant-Specific
System Name

Same

Same

Same
Safety Injection System
Low Pressure Inpection System

Residua’ Heat Removal System

Steam Systems,
Turbine Generator,

Condensate and Feedwater System,
Condenser

Report FSAR Section
Section Keference
31 51

W 81.83

313 527

i3 527

X 5233

X 81

X 82

ks 813

X %4

X X
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Table 3-1.

seneric

System Name

Reactor Coolant Inventory Control Systems

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

ECCS
Containment Systems
Contamnment

Containment Heat Removal Systems
- Contanment Spray System

- Contanment Fan Cooler System
Containmient Normal Ventilation Systems

Combustible Gas Control Systems

Containment Atmosphere Cleanup System

Reactor and Reactivity Control Systems
- Reactor Core

Control Rod System
Boration Systems

Plant-¢ pecific
System Name

Same

Containmer® Air Recircnlaton
System (C ARC)

CARC, above, also
Purge System

None dentified
Fitranon System (part of CARC)

Same
Same
See CVCS, above

Report
Secti

34

37

3.7

37

Summary of Haddam Neck Systems Covered in this Report (Continued)

FSAR Section
Reference

521

31035

164

3162

365
X

363

411043

41R, 422 76
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Table 3-1. Summary of Haddam Neck Systrms Covered in this Report (Continued)

Generic Piant-Specific Report FSAR Section
System Name System Name Section Relerence
lmm & Control (I&C) Systems
Reactor Protection System (RPS) Reactor Top System (RTS) 35 7.2
Engineered Safety Feature Actuaton Protection System 3s 7.2
System (ESFAS)
Remate Shutdown System Vanous lncal conrols 35 X
Orher 1&C Systems Nuclear Instrumentation Systemn, X 73
Radhanon Momitonng System, X 74
In core Instrumentation X 7.5
Rod Dnve Contre’, X 76
Plant Information Sy<tem Computer X 77
%”oﬂ Systems
Class IE Electnc Power System Same 16 94 95,96
- Non-Clas: 1E Electnc Power System Same 36 92,9394, 96,97
Diesel Generator Auxihiary Systems Same 16 95
- Component Cooling Water (CCW) Auxihary Cooling Water System iR 5232
System (ACWS)
Service W ater System (SWS) Same 19 LR
Other Cooling Water Systems Circulating Water System X RS

-

- Fare Protection Systems Same . X 8113
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Table 3-1. Summary of Haddam Neck Systems Covered in this Report (Continued)

Generic Plant-Specific Report FSAR Section
System Name Sysiem Name Section Reference
%ppoﬂ Systems (Continued)
Room Heating, Venulating, and Aur Building Serv' " estems X R111, Ri12
Condinoning (HVAC) Systems
Instrument and Service Air Systems Compressed Air © yste X 810
Refuehng and Spent Fuel Systems Fuel Handi*ng and Storap. X 529
Spent Fuel Pit Cooling System X 5234
- Radwactve Waste Systems Same 53
Kadianon Protection Systems Shiekding X 61,62 74
See Radiat-on Momitoning System,
above
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Haddam Neck

KB | REACTOR COOLANT SYSTEM (RCS)

¢ transfers heat from the reactor core to the secondary coolant system

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

3 ‘ l . 2 !
i%e ﬁ& includes. (a) the reactor vessel, (b) four parallel reactor coolant loops

with isolation valves, (¢) reactor coolant pumps, (d) the primary side ~f the steam
enerators, (e) a pressurizer, and (f) connected piping out 10 a suitable i* _.ation valve
oundary. An isometric drawing of a four-loop Westinghouse RCS is shown in Figure
A1-1. Simplified diagrams of the RCS and important system interfaces are shown in
Figures 3.1-2 and 3.1-3. A summary of data on selected RCS components is presented in
Table 3.1-1,

3.1.3 %nm.ﬂnmnnn
unng power operstion, circulation in the RCS is maintained by one reactor
coolant pump in each of the four reactor coolant loops, RCS pressure is maintained within

a prescribed band by the combined action of pressurizer heaters and pressurizer spray.
RCS coolant inventory is measured by pressurizer water level which is maintained within a
prescribed band by the chemical and volume control system (CVCS).

At ower, core heat is transferred to secondary coolant (feedwater) in the steam
generators. The Eiai 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 inventory is maintained), reactor
core heat is still transferred to secondary ¢~ .ant in the steam generators. Flow in the RCS
is maintained by the reactor coolant pumps ar by natural circulation. The heat transfer path
to the ulumate heat sink can be established by using the secondary steam relief system to
vent main steam to atmosphere when the power conversion and circulating water systems
are not available, If reactor core heat removal by this alternate path is not adequate, the
RCS pressure will increase and a heat balance will be established in the RCS b,;‘ verting
steam or reactor coolant to the quench tank through the pressurizer relief valves, There are
two power-operated relief valves (each in series with a motor-operated block velve) and
three safety valves on the pressurizer. Additionally, two trains of low temperature, over
pressure motor-operated relief valves exist for RCS overpressure protection during
shutdown cooling with the RHR system. There are two valves per train, which are
prevented from opening at temperatures greater than 350°F. A continued inability to
establish adequate heat transfer to the steam generators will result in 8 LOCA-like condition
(ie., continuing loss of reactor coolant through the pressurizer relief valves). Repeated
cycling of these relief valves has resulted in valve failure (i.e, relief valve stuck open).

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

Each RCS loop may be isolated by shutting the respective loop stop valves
(RCS-512, 501, 813, 524, 526, 537, 538, and $46). Cooldown of an isolated loop can be
accomplished by opening the associated loop cross-tie valve (RCS-510, 518, 528, or 577).
Loop heatup occurs from RCP operation with Limited heat transfer via the steam generator.

9 1090



Haddam Neck

314 System Success Criteria

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

An unmitigatable LOCA is not initian 4.

If a mitifmble LOCA is ini .ated, then | OCA mitigating systemns are

successfu

If a transient is initiated, then either:

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

It aprears that Haddam Neck is capable of bleed-and-feed cocling for mitigating certain
small LOCAs. This entails opening both pressurizer PORVs to depressurize the RCS to
the point that makeup can be provided by one of two high pressure safety injection pumps.

315 Component Information

A. RCS

1. Total system volume, including pressurizer: 8,782 fi3
2. Normal operating pressure: 2000 psig

B. Pressunzer
1. Water volume, full power: 650 fi3
2. Total volume: 1,300 fi3

C. Reactor Coolant Pumps (4)

1. Rated flow: 67,200 gpm @ 2 . ft. head (92.8 psig)
2. Type: Vertical, single-stage, ventrifugal

D. Power-Operated Relief Valves (2)
1. TyEe: Nozzle with balancing bellows
2. Relief capacity: 210,000 Ib/hr (each) @ 2170 psig

E. Safety Valves (3)
1. Set pressures: 2485 psig, 2535 psig, and 2585 psig
2. Relief capacity: 240,000 IbMr (each)

F. Steam Generators (4)

1. Type: Vertical shell and U-tube
2. Model: Westinghouse Model 27

10 10/90
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3.1.7

Haddam Neck

Support Systems. and Interfaces

. Motive Po. ¢r

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

. Reactor Coolant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to cool the reactor
coolant pumy shaft seals and to maintain a controlled inleakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through the
gump shaft seals which will resemble a small LOCA. 1f loss of seal injection

ow should occur, the thermal barrier heat exchanger, which is cooled by the
auxiliary component cooling water system (ACWS, see Section 3.8), cools the
reactor coolant to an acceptable level before it enters the pump bearing and the
shaft seal area (Ref. |

Section A1 References

Haddam Neck FSAR, Section 5.1,

L9 10/90
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Table 3.1-1.

Haddam Neck Reactor Coolant System Data Summary

for Selected Components

l TOMPONENT 1D =l [POUNTIN PENR— — 'o:t—ociniﬁmo:“ Ny ':;-Tu:
Ch 200 MOV X EP-MCCS 1 480 SWGHEM AC/A,
RCS 567 MOV cX EP MCCS 1 480 SWGRHPA :g: ]
RCS-568 NV X EPMCC71 480 cBLat :CCI:
ACS 569 MOV cx EPMCCS 1 280 SWGH-M AC/A,
ACS 570 NV o EPMCCT 1 180 CBLvLT ﬁ




Haddam Neck

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

421 Jastem Funuion
Ihe AFWS provides a source of teedwater 10 the stean ) BENSTALors to remove

.

heat fru a the rm.mr coolant system (RCS) when: (a) the main tccduatc' §ystem 1§ not
available, and (b) RCS pressure 15 too high to permit heat removal by the residual heat

removal (RHR) system nxc Secondary Steam Relief System (SSRS) provides a steam
vent path from the steam generators to the atmosphere, then completing the heat transfer
path to an ultimate heat sink when the main ¥team and po conversion systems are not
;«..u;\:?“ir: Together, the AFWS gad SSRS constitute an open-loop ﬂmd system that

or heat transfer from the RCS following transients and small-break 1.OCAs

1,2)

+
i

The AFWS is comp« »w‘ of two pump trains which serve the four steam
enerators via two redundant inject paths Each pum) train consists of a turbine-driven
ump that supplies 100% of the rn.\ ired auxiliary tccdu ater flow to each steam gcncra(o'
ach turbine dm en pump 1s supplied with steam from a common header, which is in
supplied by a'l four steam generators. A cneck valve in each steam generator supply line
assures that failure of any steam generator will not interrupt steam supply to the turbm'
driven pumps

A non-Class 1E motor-driven startup feedwater pump is provided for plan
startup and shutdown. Water supply for the pumps is taken from the demineralized water
storage tank (DWST)

The SSK5 consists of four safzty valves on each of the four main steam lines,
and one commnn atmospheric dump valve (decay heat release header safety valve)
connected to the common steam header which sunplies sizam to the turbine-driven pumps

Simplified drawings of the AFV.'.. ana the SSRS are " swn in Figures 3.2-1

and 3.2-2. A summary of data on selected AFWS ¢ mnonents is presented in Table 3.2

e s

A e ' .

Duning normal operation the AFWS is in standby. There is no automatic
.d;\arm.z) or the ,\F\\ S; rather the AFWS must be started locally or remote
manually fror: the control room
Coo'u'*' 1s supplied to the pumps from the demineralized water storage tank

h the pfm.m water storage tank (PWST) available as a secondary =ource of

wa.er. A atonally, a third source of water supply to the AFW pumps is the recycle water
storage tank

NWST

The normai flow path t the steam generators is through valve AFW.35
Alternate flow paths to the steam gcncru(o'\ can be established by opening pneumati

1solation/flow control valves  ° la through 1301-4a
The pneumatc ise .o, (low control valves in the branch lines to each steam
t‘e"srm' can be contiolled loka.‘\ or remote-manually from the control room to modulate

* auxiliary rccm& ater flow and maintain the required steam gerierator water level T‘w
can be manually closed to isolate the flow to a faulted steam generator and thus minii

In the event of a loss of instrument air, the turbine-driven pumps would start
I-open feature of the steam inlet valves and deliver feedwater to the steam
ugh the main bypass control valves (valves 1031-xA) which also fail -oper

L




Haddam Neck

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

Makeup to any one of Jour stewn generators provides adequate decay heat
remova: from the P actor Coolant System (Ref. 3

S ith ooy 3

AN r M

rbine-driven pumps can provide adequ. ‘* fiow
30th uie DWE™

nd PWST are needed to provide a long-term source of wa
forthe . F..o 9 mps(ie
]

tor
\W$

, 0 support eight hours of system operation)
¥ 2 ’ r
vodi, feedwat

»ulaton 1s accomplished

ot e

vk

ne-driven AFWS Pumps 1A, 1B

Rated flow: 450 gpm @ unknown head
Rated capacity: 100%

Type: Horizontal, centrifugal, multistage

Demineralized Water Storage 1 ank
I. Capacity: 50,000 gallons (min

Prir ury Water Storage Tank

. Ca,acity: 80,000 gallon: (min

Al

ifety Valves (16 total, 4 per lin

A

o
.

Set pressure: 984 to 1034 psig
:

Total relief capacity (all 16 valves,” 9,504,000 Ib/hr

Jecay Heat Release Header Safery Valve
| S 120,000 I1b/Mhr @ 900 psig

Capacity

Support Systems anq _lnterfac

Contro; Signals

™ AL 4 " A " aArTS T 2T ahi s | p ) al
The AFWS has no automatic initiation capability and relies on manua

. 1 lnitaton
. s th . . | - " - mnl)
from the control room, or locally

Motive Powe

L. The turbine-driven AFWS pumps are supplied with stsam from a common

steam header supplied from all four main steam lines

Electrical power for valve AFW-35 is provided by 480 VAC MCC 7-

Other
Lube il cooling for the turbine-driven AFWS pumps is provided

ser . water system (see Section 3.9

Systems for AFWS pump room cooiing have not been identified
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3.2.7  Ssction 3.2 References

1. Haddam Neck Final Sd’etg Analysis R , Section 8.3,

2. NUREG-0611, "Gene..c Evaluation of Feedwater Transients and Small Break
Loss of Coolant Accidents in Westinfhouse-Designed Operating Plants,”
Appendix X.7, "Haddam Neck Auxiliary Feedwater System", USNRC,
January 1980.

3. "Connecticut Yankee Probabilistic Safety Study", Section 4.2.1.9, Northeast
Uulities Services Company, February 1986.
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Table 3.2-1.

for Selected Components

Haddam Neck Auxiliary Feedwater System Data Summary

COMP. POWER SOURCE EMERG
C DMPONENT 1D TYPE LOCATION POWER SOURCE {VO'TAGE LOCATION LOAD GRP.
AFW-1301-1A NV 3718
THRAU 1301 -4A
AFW- 35 MOV 21T1BLDG EPMCCT 1 480 CBLVLT AC/H
AFW-509 XV DWST
AFW-DWST 1K DWST
AFW-P1A TOP 211T18LDG
AFW P1B ToP 21T1BLDG
AFW PWST 1K PWST 1
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1

The ECCS, or Safety Injection 5 ystem (S1S), is an integrated set of subsystems
that perform emergency coolant injection ind recirculation functions to maintain reactor
core coolant inventory and adequate decay heat removal following a LOCA. The coolant
injection function is performed durinf a relatively short-term period after LOCA initiation,
followed by realignment to a recirculation mode of operation to maintain long-term, post-
LOCA core cooling. Heat from the reactor core is transferred to the containment. The heat
transfer path to the ultimate heat sink is completed by the containment heat removal systems
(see Section 3.7). Additionally, the ECCS supplies negative reactivity during an
uncontrolied plant cooldown (Ref. 1).

3.3.2
The emergency coolant injection (ECI) function is performed by the following
subsystems:

Charging System (CVCS, see Section 3.4)
High Pressure Safety Injection (SI) System
Low Pressure Safety Injection (LPI) System
Residual Heat Removal (RHR) System

The charging system's two centrifugal charging pumps deliver borated water to
the four cold legs of the RC® The high pressure safety injection (SI) sys’em consists of
two motor-driven pump trair - 1at deliver water to a common injection header. The header
directs flow to the four ¢ . tegs of the RCS via injection paths inderendcm from the
charging system injection paths. The low pressure safeg injection (LPI) system consists
of two pump trains that deliver water directly to the RCS vessel in the event of a large
LOCA. The RHR system consists of two motor-driven pumps that deliver water directly to
the RCS vessel. During the recirculation phase, the pumps can also deliver water to
the suction of the charging pumps for c;reration in the high-pressure recirculation mode.
The RHR pumps and heat exchangers also perform the shutdown cooling function. The
Refueling Water Storage Tank (RWST) is the water source for the ECCS pumps during the
injection phase. During recirculation, the RHR pumps take a suction on the containment
sump and inject directly into the RCS vessel via the core deluge systsm at low pressure, or
provide flow to the suction v the centrifugal charging pumps to establish a high pressure
recirculation flow path,

Simplified drawings of the high pressure safety injection system are shown in
Figures 3.3-1 and 3.3-2. The LPI and systems are shown in Figures 3.3-3 10 3.3.6.
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 Operation
During normal operation, the ECCS is in standby. The ECCS pumps are

automatically actuated by a Safety Injection Signal.

The low pressure injection (LPI) system injects borated water from the RWST
directly to the RCS vesse!l ir. the event of a large LOCA. This system is used in lieu of
safety injecuon accumulator tanks, which are used on later Westinghouse plants. The LPI
system is designed to deliver full flow to the RCS vessel within five seconds of actuation.
In addition, the LPI system provides flow to the containment spray header as discussed in
Section 3.7. During the injection phase, the charging, and high pressure safety injection
pumps take suction on the RWST and deliver borated water to the four RCS cold legs via
separate injection paths. The LPI and RHR pumps take suction on the RWST and deliver

10/90
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*d water directly to the RCS vessel via the core deluge system du rnng injection mode

ne reiative importance of the charging a'\, safety injection pumps is increased for small

breaks whan the RCS is still at high pressure, while the LPI and RHR pumps are more
n responding u;;':.,'(‘ breaks

When the P\r\ T reaches a low-iow level alarm setpoint, the recirculation phase

s initated. The RHR pumps are re-ali gned to take a suction on the containment wn*'* and

liver water through the RHR heat exchangers directly to the RCS vessel at low p'l‘\\."‘

Or 1o the suction of the charging pumps if the RCS pressure is greater than 400

' i
-

-

LOC A mitigation requires both the emergency coolant injection (ECI) and
Cy coolant recirculation (ECR) fun ions. The success criteria for the ECCS is
the deu.m. Neck t"nmhl tic Safety Study (Ref. 2
For large I()L As, one of two LPI p\xm'n and one of two open core deluge
alves RH-871A or RH 871B) prmldc\ he required flow. Alternatively, one
umps may provide e required flow through the core deluge system (a
For smaller LOCAs at higher pressure, one of two nigh-pressu

"t or one of two centrifugal charging pumps provides the required flow to

aulted RCS loops
e RWS T is required for system success during the injection phase. The
linment \‘..,"‘,;‘, one of two RHR pumps, and one of two RHR heat exchan gers
e ACWS or SWS are required for system success during the low
phase. High pressure recirculation requires the successful

' d
¢ tandem pumping P th from the containment sump to an RHR

nent of at least o
» an RHR heat cus..\r.!;c.' to either an SI or centrifugal charging pump, and

t ".."\( RCS
For small LOCAs that do not result in RCS depressurization below the safen
pump shutcff head, the charging pumps are rcqu:rvd unless the RCS is

depressurized below the safety injection pumps shutoff head (i.e., <1500 psig). Options

o

or depressunzing the RCS may include

RCS cooldown (i.e., using auxiliary feedwater system, see Section 3.2

Opening power-operated relief valves on the pressurizer two of two (see

. AR A
Sectian 3 1)
SCCLION 3.1

: “V 3 lt head (2300 psig
ﬂw‘%‘f head (2375 psi
}’pﬁ ho.Az.u.,“x‘,n‘u“:-smgw‘c'v*l'

E
ugal

Safety Injection pumps 1A, 1B

1. Rated flow: 1750 gpm @ 2250 ft. head (9
Maximum flo ""‘wg""‘ @ 500 ft. head (
Shutoff head: 3466 ft. head (1500 psig)
Type: Horizontal, multistage, centrifugal

esidual
o & .
in\“k, oW Fays
Shutoff he

head

Type Vertical
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D. Low Pressure Injection Pumps 1A, 1B
1. Rated flow: 5500 gpm @ 590 ft head (255 psig)
2. Shutoff head: 809 ft head (350 psig)
3. Type: Horizontal, single stage centrifugal

E. Refueling Water Storage Tank
1. Capacity: 250,000 gallons
2. Minimum volume: 150,000 gallons
3. Operating pressure: Atmospheric

F. RHR Heat Exchangers (2)
1. Type: Vertcal shell and U-tube
2. Design duty: Not determined

3.3.6  Support Sysiems and Interfaces

A. Control Signals
1. Automatic ‘
a. The ECCS subsy:stems are automatically started by a Safety Injection

Actuation Signal (SIAS) based on any of the following conditions:
- Low pressurizer pressure
High containment pressure
High differential pressure hetween any two steam lines outside of
containment
High steam flow in two of four lines in coincidence with either low
Tavg or low steam line pressure
Manual actuation

b. The SIAS automatically initiates the following actions:
< reactor trip
starts the diesel generators
starts the centrifugal charging, safety injection, LPI, and RHR
pumps
opens the charging pump RWST suction valves

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

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

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

Section 3.6.

24 10/90
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C. Other

1. SI,LPI, and RHR pumps are air-cooled and dependent on room ventilation.
There are no other external auxilianes for these pumps.

2. Cooling for the charging pump lube oil coolers is provided by the auxiliary
cooling water systern (ACWS, see Section 3.8).

3. The ACWS provides cooling water to the RHR heat exchangers during
normal plant shutdown. However, during emergency shutdown
conditions, valves 760A and B and 764A and B are manually closed and
cooling water to the RHR heat exchangers is provided directly by the
service water system (SWS, see Section 3.9).

4. Systems for ECCS pump room ventilation have not been identified.

3.3.7  Section 3.3 References

1. Haddam Neck Final Safety Analysis Repor, Section §.2.7.
2. "Connecticut Yankee Probabilistic Safety Study", Sections 4.2.12 thru4.2.15,
Northeast Utilities Service Company, February 1986,
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Table 3.3-1.

Haddam Neck Emergency Core Cooling System Data Summary
for Selected Components

COMPONENT 1D

LOCATION

—

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG

LOAD GRP

RH 21

21PAB

s
EP-MCCS

4R0

SWGHRM

AL
AC

A
o]

—

HH-780

Hi- 781

EP MCCE

480

SWGHHM

Al

A

AC/B

Fi P-MCC

480

SWGHRM

Al
AC

HH 803

EP-MC(

480

SWGRRM

7~
S

HH-B04

TEPMCCS

480

SWGRHRAM

HRH-B871A,
RH-8718B

tP-ACC7-1

480

CBLVLIT

HH-P1A

RHAPIT

£EP BUS

480

SWGRAM

RH-P1B

RHRPIT

EP-BUS ;

480

SWGHRAM

S51-24

RWST

EP-MCC51

480

SWGHRM

SI861A THRU
St861D

MOV

CX

EP-MCC7-1

480

CBLVLT

SIP1A

MDP

SICuB

EPBUS9

4160

DGRMB

Si-P1B

MDP

SiCuB

EPBUSS

4160

DGRMA
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1.4 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.4.1 Syste '

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 punty and the proper concentration of neutron absorbing and
corrosion inhibiting chemicals in the reactor coolant (Ref. 1). The centrifugal charging
pumps &lso serve as part of the emergency core cooling system (ECCS, see Section 3.3)
and provide 1njection 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. An alternate method of providing cooling to the reactor

coolant pumps 1s seals is available from the Auxiliary Cooling Water System (ACWS, see
Section 3.8

System Definiti
The CVCS consists of several subsystems that perform the functions of
naintaining RCS coolant inventory control, coo iemistry and purity control, and
T control. The charging system consists of two centrifugai and one positive
ment charging pumps that, during normal operation, take a suction on the volume

itrol tank (VCT) and return the purified reactor coolant to the RCS. The normal
rging path is through the regenerative heat exchanger. The cenwrifugal charging pumps
also perform a high pressure safety injection function. as dsscribed in Section 3.3. In this
maode the charging pumps are aligned to take a suction on the ling water storage tank
(RWST) and inject directly into the four RCS cold legs
Simplified drawings of the CVCS, focusing on the charging function, are

shown in Figures 3.4-1 to 3.4-4. A summary of data on selected CVC

S components 1s
presented in Table 3.4-1

i
A

Dunng normal uperation, a side-stream of reactor coolant flows through the
wn line to the purification system and is returned to the RCS by a single normally-
operating charging pump. Letdown flow from reactor coolant loop 1 cold leg passes
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 orifices and flow control valves. The cooled, low pressure water then undergoes a
second temperature reduction in the tube side of the non-regenerative heat exchanger,
foliowed 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
ontrol tank where it is returned to the RCS by the charging pumps

Norma. charging flow is provided by one of the two centrifugal pumps. This
. flow splits into two paths. The bulk of the charging flow is pumped back to the
ti+g loop 1 through the regenerative heat exchanger. A portion of the charging
2ved and injected into the reactor coolant pump seals (nominally 4 gpm per
positive displacemer: pump also is available to provide RCS makeup and
iter 1o the reactor coolant pump se
The centrifugal charging
the ECCS following a |

B

pumps serve as high-head safety injection pumps as
)CA. Other than the centrifugal charging pumps and
baiance of CVCS is not required to operate during a

ng pump suction 1s switched from the VCT to the

LIS

I piping and valves, th I
1 the event of a LOCA, chargi

o~
\

e
s
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3.4.4  Bystem Suceess Criteria
The following success criterion is given in the Haddam Neck PRA (Ref. 2) for
CVCS makeup following a transient:

| of 2 centrifugal charging pumps taking suction on the RWST is re. uired for
adequate post-transient makeup to the RCS.

The charging pump success criteria for small LOCA mitigation is one of two charging
pumps taking suction on the RWST.

1.4.5  Component Information

A. Centrifugal charging pumps 1A, 1B
1. Rated flow: 368 ggm @ 5293 fr. head (2300 psig)
2. Shutoff head: 5488 fi. head (2375 psig)
3. Type: Horizontal multi-stage centrifugal

B. Positive displacement charging pump 1C
1. Rated flow: 30 gpm @ 2000 psig
2. Shutoff head: 3750 psig
3. Type: Positive displacement

C. Refueling Water Storage Tank
1. Capacity: 250,00 gallons
2. Minimum volume: 150,000 gallons
3. Operating pressure: Atmospheric

D. Volume Control Tank
1. Volume: 208 ft?
2. Design pressure: 75 psig

3.4.6  Support Systems and Interfaces

A. Control Signals
1. Automatic

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

b. The charging pump suction is automatically aligned to the RWST if the
level in the volume control tank drops to 10%.

¢. A safety injection signal automatically starts the standby centrifugal
charging pump, isolates the letdown line, closes the normal chargin
path valves, causes pump suction to change from the VCT to the R\fks%
and opens valve CH-344,

2. Remote manual
The charging pumps and associated motor-operated valves can be actuated
by remote means from the control room.

B. Motive Power
I. The centrifug:] charging pumps and associated motor-operated valves are
Class 1E AC loads that can be supplied from the standby diesel generators
as described in Section 3.6.
2. The positive displacement charging pump is a non-Class 1E load.

34 10/90
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C. Other
1. Cooling water for the centrifugal charging pump lube oil coolers is provided
by the auxiliary cooling water syster: (ACWS, see Section %.8).
Charging pump lubrication is provided locally.
The positive displacement charging pump requires no ext. 1al a'iliaries.
. Charging pump room cooling systems have not been identified.

&0

3.4.7  Seclion 34 References

. Haddam Neck Final Safety Analysis Report, Section §.2.1.
2. "Connecticut Yankee Probabilistic Safety Study"”, Section 4.2.10, Northeast
Utilities Service Company, February 1986.

—
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Tabie 3.4-1.

for Selecied Compunents

Haddam WNeck Charging System (CYCS) Data Summary

COMP. POWER SOURCE | EMERG.

COMPONENT 1D TYPE LOCATION | POWER SOURCE |VOLTAGE LOCATION LOAD GRP.
CH-2928 MOV X EP-MCC51 480 SWGHEM AC/A,
CH292C MOV X EPMCCH 1 480 SWGRIM :32. ‘
CH 32 MOV BCHGCUB EP-MCC5-1 480 SWERRM :(C:/f':
CH33 MOV ACHGCUB EP-MCC51 480 SWGHRM :gg
CH-P1A MDP ACHGCUB EP-BUS9 4160 UGRMB :gllg
CHP1B MDP BCHGCUB EPBUSS 4160 DGHMA ACiA




Haddam Neck

3.5 INSTRUMENTATION AND CONTROL (1 & C) SYSTEMS

3.5.1

The instrumentation and control systems consist of the Reactor Trip System
(also known as the Reactor Protection System, RPS). the Eng:neered Safety Features
(ESF) actuation systems, and systems for the display of plunt information to the operators,
The RPS and the ESF actuation systems monitor the reactor plant and alert the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatc reactor tnp (scram) to rapidly shutdown the reactor when plant conditions exceed
one or me: » specified imits. The ESF actuation systems will automatically actuate selected
safely systems based on the specific limits or combinations of limits that are exceeded. A
remote shutdown capability is provided to ensure that the reactor can be placed in a safe
condition in the event that the main contro) room must be evacuated (Refs. 1,2).

3.8.2 '

The RPS includes sensor and transmitter units, logic uaits, and output trip
relays that generate a reactor trip signal. "k reactor trip signal opens the scram breakers,
thus deenergizing the control rod magnetic latch mechznisms, allowing ali control rod
assemblies to drop into the core. The ESF actuation systems include independent sensor
and transmitter units, logic units and relays that interface with the control circuits for the
many different enginecred safety features components that can be actuated by this system.
Operator instrurientation display systetns consist of display panels in the control room and
l}ocal control stations rhat are powered by the 120 VAC electric power system (see Section
3.6).

3.58.3  Sastem Operation

A. RPS

The RPS has three redundant input instrument channels for each sensed
raramctcr, Two reactor rip circuit breakers are actuated by two separate RPS
ogic 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. Certain reactor trip channels are automatically bypassed at power levels
where they are not required for safety. The following conditions result in
reactor trip:

Ovperation of the 19k V or 345kV protective relays in the switchyard
Higir neutron flux

High neutron flux rate

Negative neutron flux rate
Overtemperature delta T

Overpower delta T

Low pressurizer pressure

High pressunizer pressure

High pressurizer water level

Low reactor coolant flow

Reactor coolant pump undervoltage
Safety injection systemn actuation
Turbine trip

Low-low steam generator water level
Excessive steam line flow
Steamn/feed water flow mismatch
Manual actuation
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B. ESF Actuation Systems

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

Safety injection system ar*gation
Containment isolation

Main steam line isolation

Feedw ater 1solation

Containment air recirculation system actuation
Containment ventilation isolation

Control room ventilation isolat.on

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

. Rem ¢ _atdown

Equi  .nt is provided in appropriate locations outside the control rvom to
allow the plant to maintain a hot shutdown condition. Local controls are
provided for the following systems, in addition to those controls in the main
control room:

Auxiliary Feedwater System

Local controls and instrumentation exist for the turbine-driven AFW pumps.
Diese! Generators

Local contre! panels exist at ea’ diesel generator, consisting of a 1ncel
stop/start switch, DG circuit v.cuker control switch, and associated
instrumentation neJessary for operation of the diese! generator system.

In addition, a local control panel exists in the Prim..y Auxiliary Building
:’PAB): egcuils on the cotrol capabilities of this pais! have not been
etermuned.

System Success Criteria

. RPS§

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a trip state when input signals are
lost, when control power is lost, or when the channel is temporarily remov.d
from service for testing or maintenance (i.e., the channel has a fail-safe failure
wode). A reactor scram will o ur upon loss of control power to the RPS. A
resctor seram is implemented by the scram circuit breakers which must open in
response to a scram signal. There are two series scram circuit breakers in the
power path to the scram rods. In this case, one of two circuit breakers must
open. Details of the scram system for Haddam Neck nave not been determined.
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B. ESF Svstems

) —

In general, the loss of instrument power to the sensors, instruments, or logic
devices places that channel in the trip state. Details of the ESF actuation systems
for Haddam Neck have not been determined.

. Manually-Initated Protective Actions

When reasonable ime 1. available, certain protective actions may be perforroed
manually by plant personnel. The control room operators are capable of
operating individual components using normal contro’ circuitry, or operating
ﬂoups of compc. ents by manually tripping the RPS ¢ .n ESF subsystem.
¢ control rooi: operators also may send qualified pe. _ns into the plant to
operate components locally or from some other remote control lacation (i.e., the
Primary Auxiliary Building panel or the Switchgear Room). To make these
judgments, uata on key plant parameters must be available to the operators,

Support Systems and lonterfaces

. Control Power

Operator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6},

Haddam Neck Final Safety Analysis Report, Section 7 and 9.5.

- "Connecticut Yankee Probabilistic Saiety Study", Section 4.2 8, Northeast

Utilities Service Company, February 1986.
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36 ELECTRIC POWER SYSTEM

3 L 6 . l

ﬁ.c 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 ation of safety 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 (Ref. 1).

3.6.2 %n‘em ﬂtnnm
e Class 1E sysiem is divided into two redundant trains (trains A and B), with
either one of the trains capabie of providing power to support systems needed to establish

and maintain a safe shutdown condition. The engineered safety features for Haddam Neck
teceive power from two 4160 VAC buses, designated bus 8 (train Aj and bus 9 (train ).
The emergency source of power for these buses are two diesel generators; diesel generatc
1A feeds bus 8, and diesel generator 1B feeds bus 9. Each 4160 VAC bus feeds another
4160 VAC emergency bus (bus 2 and bus 3). Each emergency 4160 VAC bus feeds an
emergency 480 VAC load center through a transformer, and each emergency 480 VAC load
center in turn supplies power 0 motor control centers supplying vital components.

The fgs VDC system provides power for control and instr, mentation and other
loads. There are two 125 VDC systems (identified A and B), each consisting of a
dedicated battery, switchgear, battery charger, and 125 VDC distribution panels.

Four independent Class 1E 120 VAC vital instrument power supplies are
provided to supply the channels of the reactor protection s:'stem, ESF actuation systems
and reactor control systems. Each vital instrument power suppl{ consists of an inverter,
and a cistribution panel. Simplified one-line diagrams of the 4160 VAC station electric
power system are shown in Figures 3.6-1 and 3.6-2. The 480 VAC electric power system
1s shown in Figures 3.6-3 and 3.6-4. The 125 VDC and 120 VAC systems are shown in
Figures 3.6-5 and 3 6-6. A summary of 4ata on selected eiectric power system
components is presented in Table 3.6-1 and selected loads ané components supplied by the
Class 1E electric power sysiem are listed in Table 3.6-2.

3.6.3 %mm_nuuu.nn

uring normal operation, the Class 1E electric power system is supplied from
the 115 kV switchyard through station auxiliary transformers 2 and 3. The emergency
sources of AC power are the diesel generators. The transfer from the preferred power
source to the diesel !enemors 1s accomplished automatically by opening the normal source
circuit breakers and then reenergizing the Class 1E portion of the electnc power system
from the diesel generators,

Each 480 VAC motor control center is normally operated as two separate bus
ssctions which are supplied from separate 480 VAC buses (with the exception of
MCCs 9-1 and 10-1). A normally open manual cross-tie exists between bus sections.
MCC 5-1 is operated as a single bus with its cross-tie normally closed, thereby insuring
redundancy of emergency power supply from the diesel generators via an automatic bus
transfer system.

Each 120 VAC instrumentation bus receives power from an inverter/rectifier,
which normally is supplied from its associated 125 VDC battery (through its 125 VDC
bus). If an inverter is taken cut of service, the 120 VAC bus can be supplied by manual
cross-ties to any of the other 120 VAC vital or semi-vital buses.

The DC power system normally is supplied through the battery chargers, with
the battenies "floating” on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are conservatively rated for
approximately nine hours of ope: ation without assistance from the battery chargers, based
on the length of time they can s ‘pply the inve:ters following loss of AC power (Ref. 2,
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Section 4.2.1, with no credit for DC load shedding or the normally open manual cross-tie
that exists between buses A and B).

Redundant safeguards equipment such as motor-driven pumps are supplied by
different AC buses. Motor operated valves are supplied by a 480 VAC MCC, which in
turn is supplied from Class 1E AC power trains. For the p se 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 8. Load group AC/B contains
compnnents (powercd either directly or indirectly by 4160 VAC bus 9. Components
receiving DC power are assigned to load groups DC/A or DC/B, based on the battery
power source.

6.4

Basic sysiem success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line systems, which then create demands on support
systems. Electric power sysiem success criteria are defined as follows, without taking
credit for normally open manual cross-ties that 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., diese! generator)
Power distributiun paths to essential loads are intact

3.6.5  Component Information

A. Standby diesel gererators 1A, 1B
1. Rated load: 2850 kW
2. Rated voliage 4160 VAC
3. Manufacturer: Unknown

B. Battery 1A
1. Rated voltage: 125 VDC
2. Rated capacity: 8 hours @ 120 amp
3. Maximum capacity: 12 hours

C. Battery 1B
1. Rated voltage: 125 VDC
2. Rated capacity: 8 hours @ 105 amp
3. Maximum capacity: 9 hours

D Battery chargers 1A, 1B

. Rated output: 200 amps @ 130 volts DC
. Input: 480 volts AC

3.6.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
The standby diesel generators are automatically started on loss of voltage to
the respective 4160 VAC bus or receipt of a uf‘ety injection signal.
2. Remote manual
The diesel generators can be started, and many distribution circuit breakers
can be operated, from the control room.

B
1
b,

47 10/90



B. Die
¥

2.

2

Haddam Neck

sel Generator Auxiliary Systems

Diesel Cooling Water System

Each diese] jenerator is cooled by the service water system (Section 3.9).
Diese! Gencrator Control System

The control system for each diesel generator is powered from the respective
Class 1E 128 VDC system which is required for diesel startup and control.

. Diesel Stwring System

Each diese! generator is equipped with an independent starting air system
capable of (ntiating 3 starts without outside power.

. Diesel Fuel Ol Transfer and Etorage System

A base. mounted fuel tank supplies the shori-term fuel needs of each diesel
(2 hours). Each base-mounted tank can be replenished from a dedicated
$,000 g lon fuel tank located underground adjacent to the diese! generator
bg&ldmg: ‘"he fuel oil transfer pumps are powered from the 480 VAC Class
1E system

. Diesel Lutwcation System

Each disye! generator has an independent oil lubrication system.

Diesel Rcery Ventilation System

This syie v consists of exhaust fans which maintain the environmental
conditior ¢ i the diesel room within limits for which the diesel generator
and switchgear have been qualified. This system may be needed for long-
term operiion of the diesel generator,

. Combustior. Alr Intake and Exhaust Svstem

Each diese! 0 gine has an independent au ‘ntake and exhaust system.

. Switchgear andl Buttery Room Ventilation Systems

These systems maintain acceptable environmental conditions in the switchgear

and

battery rooms, and ma needed for long-term operation of the electric

power systems. Detuils of these systems have not been determined.

Section 3.6 Releretioes

1. Haddam Neck Fina! Safety Analysis Report, Section 9.
2. "Connecticut Yankee Probabilistic Safety Study", Sections 4.2.1 and 4.2.2,
Northeast Utlities Service Company, February 1986.
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Table 3.6-1.

Haddam Neck Electric Power System Data Summary
for Selected Components

COMP_ POWER SOURCE | EMERG. |
COMPONENT D TYPE LOCATION POWER SOURCE {VOLTAGE LOCATION LOAD GAaP.
EPBATT A BATT BATHMA
EPBATI B BATT BATRAMB
EPBC 1A BC SWORIM EPMCCS 1 amo SWOREM ACA.
EP-BC 1B BC SWGHRM CP-MCCH 1 4R0 SWGHAM ”Ac':
EP BUS 2 8S SWOHIM : EPBUSS 2160 DGIMA AC/A
£P BUS 2A 8s [ EPINV A 120 cA DCA
EP BUS 28 85 cA EPINV B 120 R DA
[EPBCS2C BS CR EPINVC 120 CR oC8
EP-BUS 20 8s CR EPINVD 120 CA )
EPBUS 3 BS SWHHTIM EPBUSS 4160 [Eers AC/B
[EPBUS 4 B8S SWOHAM P IR 4 480 WM AC/A
EPBUS 5 BS SWGIIHM EPIRS 480 SWOHTM AC/A
EP BUS 6 BS SWORIM P IR6 480 SWGHIM ACB
P BUS 7 8S SWGHIM EPiR7 480 SWOHPM ACH
EF BUS 8 B DGRMA TP DG A 3760 | DGAMA ACIA
FPBUS 9 BS [EEEYn P DG 2R 4160 DGRME AC/B
EPBUSA BS SWGRIM TPBATT A 125 BATRMA DCA
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Table 3.6-1. Haddam Neck Electric Power System Data Summary
for Selected Components (Continued)
comP. TPOWER SOURCE | EMERG
COMPONENTY D TYPE LOCATION POWER SOURCE [VOLTAGE LOCATION LOAD GRP

£PBUS B 8S SWGRRM IPBATT B 125 PATHMB DCB
EPCBCB cB DGHAMA EP BUS A 125 BATRMA DC/A
EPCBCO cB DGAMR £P BUS B 125 PATRMB oCB
EPDG2A 0G DGRMA

EP DG 2R 0G DGRMA

EPINV A NV cA P BUS A 125 BATHMA DCA
EPINVE NV cA EPBUS A 125 BATHMA DCA
EPINVC NV CR EPBUS B 125 BATAMB DCB
EPINVD NV cR EPBUSB 125 BATRME DC8
EP-MCC5-1 MCC SWGHRM EPBUS S 480 SWOHRM AC/A
EP-MCC5 1 MCC SWGHRM £P BUS 6 480 SWORHRM ACH
EP-MCC61 MCC TWOREM EPBUS 6 480 S W AC/B
FPIRA4 TH SWOEHM TP BUS 2 4160 SWGRRM AC/A
EPIAS ™R SWGRAM FPBUSE 2160 DGRMA AC/A
P TH6 ™" SWORRM EPBUS 9 4160 DGHMB AC/B
EPIR7 R SWORHTM EPBUS 3 4160 SWOREM ACB




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

ot Maddam Neck
“POWER EVERD [FOWER SOURLE] LOAD TOAD COMP | COMPONENT |
SOURCE | VOLTAGE [LOADGAP| (OCATION |SYSTEM|COMPONENT ID LOGATION

L8 Al K BeR EATHEVA 13 TERUER (B8 | SWoRAM
L Dad B R BC®  |BAYEME JEF |EPBUSE  [BS |SWORAWM |
TP BUS ¢ e %) SWoOREW 43 TFYRG TWORAN
EFEUS T rELE [N 42 LLALE TR | SWORAW
EFBUs 4 e ACA  |OWGRRM  JACWS [ACEPIA  |WMOP [2PAE |
me W KR SWERRN TWE TEWEPTR  [MOF [SCRNEE ]
EFBUS S |480 ATK ECTE RN A [ISL 2 1%L 1) S
EFEUE T w0 Y EFNCEET (Ve | SWaRAM
[EFELe . |4bt Ae A TWanEy TWE  [SWSPIE (7oL I £ oL I
TEEUEE T ACF  [SWaRAW — [ACWS [ACEPTE (oL FEL Y R—
G L T [SWoRRM [ECCE (R T 7/ L S
EFBULT T30 ol LT 13 WeTE T T TeWaRRe |
EFBUS 6 ' [yl SWaRRAM EF [ S S ¥ o VeI
HaNg T ACE SWaRAM WS [OWSPIT WOP | SCRNNSE |
L %0 KCF [SWaRRNW [ACWE [ACEPIT ("< LT Y
L2 1V A ) KCB [SWoRAM — [SWE  [SWEFTD — [WoP | SCRRMSE |
132 1) 'S AT THPTE WOF  |BCRGCUE |
Ha M TTe0 /Yol Qe {15 30 1) L7 sL § oY)
AL i ACA DGHVA TP |EPBUS . BS | SWORAN
A 460 ACA DO tF EP YR ™
EFBUE S 'SR AUE T | OORNE TVEE [CHPIA WOF |ACHGCUB |
EFBUS Y 760 iE TCCE |5 PR LY E—
EFEUS S ATEr iTE DGRME EFEOET L3
EFBUS § 180 DORME 113 YRE SWGRRW
L2 . R EATRVA P [EFTESE  [CE | DORWA
EFEUS & FL BEA BATEMA TP EFNVA T - E——
EPBUS & 3 o EETRVE W [eR
EPBS B 1] BCE | BATAME EF [ {20 A 1 —
EFBUSE F13 BCE |BATAME EF [EPTRVD W
EFEUSE F3 BATRWE TP | {2 -2 DORME
TP 06 A 60 AR DGRMA | EP EFEUST BS | DORAWA
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Table 3.6-2. Partlal Listing of Electrical Sources and Loads
8t Haddam Neck (Continued)

SOURCE | VOLTAGE [LOADGRP| LOCATION |[SYSTEM oa}ggm 0 Ww
L&) 'R itk T BE | DOANE
L) Te0 7 W) (1 eh |88 |CH
TFRVE H (177 Y 12 : B [TR -
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Teble 3.6-2. Partial Listing of Electrical Sources and Loads
8t Haddam Neck (Continued)
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Haddam Neck
3.7 CONTAINMENT HEAT REMOVAL SYSTEMS

71 ;.um.ﬂmunn
he containment heat removal systems consist of an integrated set of

subsystems that perform the functions of containment heat removal and containment
ressure control following a loss of coolant accident (LOCA). In conjunction with the
CCS, the containment heat removal systems complete the post-LOCA heat transfer path
from the reactor core to the ultimate heat sink.

3.7.2 WMM
containment heat removal systems consists of two separate subsystems:

Containment Air Recirculation (CAR) System
Containment Spray (CS) System

The Containment Air Recirculation System consists of four separate S0-percent
fan air cooler units (ACUs) inside the containment which reject heat to the service water
system (SWS). Each fan cooling unit consists of a fan, drive motor, cooling ceils, duct
distnbution system, and instrumentation and controls. The containment air filtration
system uses the air recirculation fans as a driving force. The filters are located in four
separate banks connected to the inlet pleaums of the four air recirculation fans. Each filter
bank consists of a moisture separator, absolute type (HEPA) filter, and charcoal filters. A
charcoal spray system protects the filter banks from overheating.

The Containment Spray System consists of a spray ring header, spray nozzles.
valves, and connecting piping. There are no heat exchangers in the containment spray
system (except for the RHR heat exchangers used when the RHR system provides
containment spray flow). During the injection mode, flow to the containment spray system
1s delivered by the two low-pressure injection system (LPI) pumps with water supplied
from the RWST. The fire water system is available as a backup. During recircuiation
mode, flow to the containment spray system is delivered by the two RHR pumps taking
suction on the containment emergency sump.

The interface between the containment spray system and the LPI and RHR
systems is shown in Figures 3.7-1 10 3.7-3. A summary of data on selected LPI and RHR
system components is included in Section 3.3 (ECCS). The interface berween the
gomamrr_:cgt fan coolers and the service water system is shown on the SWS drawings in

ection 3.9.

3.7.3  Sasiem Qpeggtion

The containnent air recusulaton system is an engineered safety feature (ESF)
system thac is in use during normal plant cperation with three or four fans operating.
System ESF operation is initiated automatically upon receipt of a safety injection signal
which starts any unused fans. The containment air cooling units can be stopped and started
from the control room. Cooling to the units is supplied from the service water system,

The containment spray system is normally in standby and is actuated by & signal
initiated manually from the control room. Manual actuation includes starting the LPI
pumps (if not already running) and opening either valve RH-23 or RH-35. The LPI pumps
are used to provide flow during the injection phase. After the ECCS is realigned from
injection to recirculation, the flow is remote-manually shifted from the LPI pumps to the
RHR pumps. The containment spray system is to be actuaied when containment pressures
exceed 40 psig.

3.7.4 W
he success critena for the containment heat removal function is either the

containment spray system (requiring 2 of 2 LPI pumps or 2 of 2 RHR pumps if the core
60 10/90
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valves are open) or 2 of 4 fan cooler units from the Containment Air Recirculation
System (requiring 1 of 4 service water pumps to cotplete the heat transfer path). If

the core deluge valves are closed, the success criteria for the containment spray system is |
of 2 LPI pumps or 1 of 2 RHR pumps (Refs. 1, 2).

3.7.8

3.8

377

Component lnformation

RHR Pumps 1A, 1B

1. Rated Flow: 2200 gpm @ 300 ft head (130 psig)
2. Shutoff He:d: 925 ft head (400 psig)

3. Type: Vertical, single stage, centrifugal

- LPI Pumps 1A, 1B

1. Rated Flow: $500 gpm @ 590 ft head (255 psig)
2. Shutoff Head: 809 ft head (350 psig)
3. Type: Horizontal, single stage, centrifugal

. Containment Fan Cooler Units (4)

1. Flow Rate: $5,000 ¢fm @ 40 psig
2. Max Flow Rete: 65,000 ¢fm
3. Type: Centrifugal fan and transverse finned coils

. Refueling Water Storage Tank

1. Nominal volume: 250,000 gallons
2. Minimum Volume: 150,00 gallons
3. Operating pressure: Atmospheric

Support Systems and Interfaces

. Control Signals
I

Automatic
An S1 signal automatically starts all containment fan cooler units.

ro

. Remote manual
a. The CS system containment fan cooler units and associated valves can
be actuated by remote-manual means from the control room.
b. The containment fan cooler units can be controlled from the control
room.

. Motive Power

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

- Cooling Water

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

Section 37 References

. "Connecticut Yankee Probabilistic Safety Study", Sections 4.2.16 and 4.2.17,

Northeast Utilites Service Company, February 1986,

. Haddam Neck FSAR, Section 3.6,
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Haddam Neck
AUXILIARY COOLING WATER SYSTEM (ACWS)
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1.8.6

3.8.7

Haddam Neck

. Auxiliary Cooling system heat exchan 1A, 1B
3 O gen

1. Design Temperature

2. Design Press: 150 psig

3. Design Dut{: Not determined
4. Type: Shell and straight tube

. Surge tank

1. Total Volume: 2000 gallons
2. Norma! water volume: 1000 gallons

Support Systems and loterfaces

. Control Signals

1. Automatic ‘
a. The ACWS pumps are automatically actuated.
b. ACWS lines into contrinment are automatically isolated following a
LOCA by a Safety Inje. .ion (SI) system.

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

. Motive Power

The motor-driven ACWS pumps and motor-operated valves are Class 1E loads
ghat can be supplied from the standby diese! generators as described in Section
6.

. Other

1. Lubrication and cooling are assuined to be provided locally for the ACWS
umps.
2. Systems providing ventilation fo the ACWS pump room have not been
determined

Section 3.8 References

- Haddam Neck Final Safety Analysis Report, Section §.2.3.2.
. 'Connecticut Yankee Probabilistic Safety Study”, Section 4.2.5, Northeast

Utilites Service Company, February 1986,
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Table 3.8-1. Haddam Neck Auxiliary Cooling Water System Data S mmary
for Selecied Components
cCoOMP_ POWER SOUICE] EMERG.
COMPONENT D TYPE LOCATION POWER SOURCE | VOLTAGE LOCATION LOAD GRP

ACS HXIA, HX 21PAR

ACS HX1R

ACS HXIA, HX ISFAR

ACS HX1B

ACS P1A Mo Z1PAR Ty 480 WM ACA

ACS PIB [ 21PAB EPBUSH 480 SWGHIRM ACH

ACS PIC IR 21PAB EPBUS 7 480 SWOSIEM ACH

SWS 3 MOV 21PAR FPMOCS 1 480 SWOREM ACIA
ACH

SWS 2 MOV 21PAR EPMCCS 1 480 SV RAM AC/A
ACH




Haddam Neck

3.9 SERVICE WATER SYSTEM (SWS)

3.9.1 S.unmg.ﬁnmm
The SWS supplies all the eq: ‘'oment cooling water for the plant, including the
emergency shutdown requirements vinment cooled by the SWS includes the diesel

mt!hlufs, the component cooling water heat exchangers, containment au :ooler units,
R heat exchangers (under emergency conditions), spent fuel pit cooler, an.' various air
conditioning and ventilation coolers and condensers.

3.9.2 W
he SWS is a open loop system. The systern consists of four pumps that feed
tv © _, arate main supply headers. The headers are cross-tied by manual valves 236 and

237 so that any combination of pumps can serve both headsrs during normal operating
condiuons. The pumps take & suction from the screenviell. Cooling water to the spent fuel
pit cooler, containment air cooling units, and CCW heat exchangers can be provided by
either header. Cooling water 1o the diesel generators can be provided by either r if the
manual cross-tie between the service water loops is left in the normally epen position.

Simplified drawings of the SWS are shown in Figures 39-1 and 39-2. A
summary of data on selected SWS components is presented in Table 3.9-1,

3.9.3 g.m.m.mmnn
uring normal operation, three SWS pumps are running, with the fourth pump
in standby. The fourth pump wili autonuically start on a loss of header pressure.

The survice wate: pamps are powered by 480 VAC buses 4, 5, 6 and 7. Each
diesel generator is sized 1o accommodate two service water pumps in addition to the other
engineered safeguards loads.

Under emergency shutdown and accident conditions non-safety loads serviced
by the SWS can be isolated to reduce the load on the system by closing motor-operated
vilves SW-1 and SW-2.

394 %m:m.&mm.(ﬁmm
nder emergency shutdown and accident conditions, system success can be

achieved by one of four service water pumps if non-safety loads are isolated (motor-
operated valves SW-1 and SW-2 close). If the non-safety loads are not isolated, two of
four SWS pumps are required (Refs. 1,2).

3.9.5  Component Information

A. Service Water pur&g(s) 1A, 1B, 1C, 1D
1. Rated flow: 6,000 gpm @ 150 ft head (65 psig)
2. Rated capacity: 100% (safety loads onl*”
3. Type: Vertical, two-stage, centrifugal

3.9.0  Supper{ Systems and Interfaces

A. Control Signals
. Automanc
During normal operation with three SWS pumps running, the fourth pump
will be automatically started if pump discharge prassure decreases below a
setpoint value.
2. Remote Manual
The SWS pumps can be opetated from the control room.
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Haddam Neck

B. Motive Power
The motor-driven WS pumps and motor-operated valves are Class 1E loads
;he,x can be supplied from the standby diesel generators as described in Section

C. Other
1. Lubrication is provided locally for the SW'S pumps.
2. Cooling is assumed to be provided locally for the SWS pumps,
3. The SWS pump room has open windows and doors, with a roof exhaust
ventilator,

1.9.7 Section 29 References

. Haddam Neck Final Safety Analysis Reporn, Section 9.2.1.
"Connecticut Yankee Probabilistic Safety Study"”, Section 4.2.4, Northeast
Utilities Service Company, February 1986.

L
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Table 39-1.

Haddam Neck Service Water System Data Summary
for Selected Components

COMP_ POWER SOUCE | EMERG.
COMPONENT 1D TYPE LOCATION | POWER SOURCE |VOLTAGE LOCATION LOAD GRP.
SWS-1 MOV 217T1BLDG EP-MCC5-1 480 SWGHRM AC/A,
SWS-2 MOV 2171BLDG EP-MCC51 480 SWGHRM :g:
SWS-5 MOV 21PAB EP-MCC5-1 480 SWGRAM :gg
SWS 6 MOV 21PAB EP-MCCS-1 480 SWGRRM :gg
SWS-P1A MDP SCRNHSE EP-BUS 4 480 SWGRRM :g!:
SWS PiB MDP SCRNHSE EPBUS 5 480 SWGRRM AC/A
SWS-P1C MDP SCRNHSE EPBUSE 480 SWGHRAM AC/B
SWS-P1D MDP SCRNHSE EP-BUS / 480 SWGRRM ACB




Haddam Neck

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Haddam Neck plant is located near the town of Haddam, Connecticut on
the east bank of the Connecticut River. The site consists of 525 acres. Figure 4-1 (from
Ref. 1) shows a general view of the site, while Figure 4-2 shows a simplified plot plan.
The major structures include the Reactor Containment, the Turbine Building, the Primary
Auxiliary Building, the Fuel Storage Building, and the Service/Machine Shop Building.

The Reactor Containment contains the RCS and portions of the AFWS, ECCS,
CVCS, and RHR systems.

The Primary Auxiliary Building is located to the north of the containment and
contains most of the engineered safety features components. Components of the ECCS,
CVCS, CCWS, and systems are located in the Primary Auxiliary Building.

The Service/Machine Shop Building is attached to the west side of the Primary
Auxiliary Building and con‘ains sortions of the electric power and instrumentation and
control systems.

The Turbine Building is attached to the west side of the Service Building and
contain® the power conversion systemn and portions of the AFWS, There is a piping
facade, which runs from the west side of the reactor containment to the Terry Turbine
Building over the machine shop roof. The facade contains a portion of the AFWS piping
and the main feedwater and steam lines.

The Screenhouse is located at the east bank of the Connecticut River and
contains the service water pumps, circulating water pumps, and fire water pumps.

4.2 FACILITY LAYOUT DRAWINGS

Figure 4-3 shows vanous section views of the Haddam Neck station. Figures
4-4 through 4-13 show simplified layout drawings for the major buildings at Haddam
Neck. Major rooms, stairways, elevators and doorways are included, however some
interior features are omitted for clanity in these simplified layout drawings. Labels printed
in qucrcasc correspond to the location codes listed in Table 4-1 and used in the component
data listings and system drawings in Section 3. Other lowercase labels are provided for
information only. Symbols used in the layout drawings are defined in Appendix A.

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 parual listing of the components and equipment that are located in a particular
room or area of the plant.

Section 4 References

. Heddleson, F.A. "Design Data and Safety Features of Comunercial Nuclear Power
Plants”, ORNL-NSIC-55, Vol. I, Oak Ridge National Laboratory December 1973,
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Figure 4-3. Haddam Neck Reactor Containment (Sheet 1 of 3)
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Figure 4-3.
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Figure 4-9. Haddam Neck Turbine Building, Service Building and Diesel Generator building, Elevation 21°-6"
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Teble 4-1. Definition of Haddam Neck Building and
Location Codes

Codes Rescriptions

1. ACHGCUB Charging Pump A Cubicle located in the Primary Auxiliary
Building at the 21" elevation.

2. BATRMA Barttery Room A located in the switchgear roora.

3. BATRMB Barttery Room B located in the switchgear room.

4. BCHGCUB Charging Pump B cubicle located in the Primary Auxiliary
Building at the 21" elevation.

S.  CBLVLT Cable Vault located at the 21" elevation on the northwest side of
the Reactor Containment

6. CR Control Room located in the Service Building at the 59
elevation.

7. CX Reactor Containment.

8 DGRMA New Diesel Generator Room 2A located east of the Service
Building lunch room at the 21’ elevation.

9. DGRMB New Diesel Generator Room B lozated east of the Service
Building lunci: room at the 21' elevation.

100 DWST Demuneralized Water Storage Tank located southwest of the
Reactor Containment.

11. HTPPCH Hot Pipe Chase adjacent to the cold pipe chase located

underground at the 13'-5" elevation between the Primary
Auxiliary Building and the Reactor Containment, and underneath
the Primary Auxiliary duilding.

12. MACHSHPROOF Machine Shop Roof located at the 41-6" elevation.

13. METCUB Metering Pump Cubicle located in the Primary Auxiliary
Building at the 21" elevation.

14, PABOUTWLL High Pressure Injection system suction piping running between

the RWST and the 21’ elevation of the Primary Auxiliary

guilding outside along the south wal! of the Primary Auxiliary
uilding.

Pipe Gallery located east of the Primary Auxiliary Building

between the RWST and Boron injection tanks at the 13-6"
elevation.

9 10/90




16.

17.

18,

19.
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Table 4.1,

Codes

PPTRNCH

PWST

PWST-UNK

RHRPIT

RWST

SCRNHSE

SICUB

SWGRRM

TBCSPRA

TBELEVA

ULTTBLDG

WSTDSFZL

21PAB
21TTBLDG
35PAB
37TB
47SFP

Definition of Haddam Neck Building and
Locetion Codes (Continued)

Descriptions
Pipe Trench located underground at the 13'-5" elevation
underneath the Primary Auxiliary Building and between the
Primary Auxiliary Building and the Reactor Containment.

Primary Water Storage Tank located southeast of the Reactor
Containment and Fuel Storage Building.

Primary Water Storage Tank piping areas running between the
PWST and RWST.

Residual Heat Removal ' located in the Primary Auxiliary
Building at the 19" elevat n.

Refueling Water Storage Tank located adjacent to the east end of
the Primary Auxiliary Building

Screenhouse intake structure located a: the east bank of the
Connecticut River.

High-Pressure Safety Injection Cubicle located in the 21
elevation of the Primary Auxiliary Building.

Switchgear Room located at the 41' elevation of the Service
Building.

Cable Spreading Area located inside the Terry Turbine Building
at the the 37  elevation over the lunch mnam,

SWS piping to the diesel generators running in the Terry
Turbine Building at the 21' elevation by the elevator.

Area inside the 47 elevation of the Terry Turbine Building
where the main steam and feedwater piping runs from the west
side of the Reactor Containment.

Areas inside the waste disposal building wherc ACWS piping
runs.

The 21" elevation of the Primary Auxiliary Building.
The 21’ elevation of the Terrv Turbine Building.
The 35 elevation of the Primary Auxiliary Building.
The 37 elevation of the Terry Turbine Building.

The Spent Fuel Poul located in the Fuel Storage Building at the
47 elevation.
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Table 4-2. Partlal Listing of Components by Location
8l Maddam Neck

=~ COMPONENT ]
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Teble 4-2. Partlai Listing of Components by Location
¢' Haddam Neck (Continued)

T COMPONENT | COMP |
LOCATION SYSTEM o TYPE

o TVEE  |CHZ0ib MoV
[TX CHawC MoV
X [ {1 LEE 3L WMoV
= S v
X lH ‘1 MOV
eX S AR T80 MOV
X T8 T Y I
X ETCE  [RH-604 MOV
X AT TH-200 MoV
X RCS RCS 660 MOV
oX RCS RCS 870 NV
eX EK'—"LEQSSE NV
X 053 RCS- 587 MOV
DGRMA TP EPCBLE CE
DGRAMA B EP DG 2A o
DGRWA 43 FRUSE
"BaRNE {2 EFCB Lo TE
DGRAME EP [ 4201 ¢
"BGRME 3 EPBUS® S
DWS T AFWS AFW OWST TX
BWST KFWS — [AFW508 "
(PWST AFWS | AFWPWST X
"RHRPTT ECCS | AHAXIA, 3]
Lo o UL Vg
T T WoP
(AWST Eces ¥7) WOV
[SCANHGE | SWS  |SWSPIA MoP
[SCANHSE | SWS  |SWEPIE WOE
"SCRNHSE W SWEFIC WOE
[SCANHGE §WS SWSPID WOP
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Table 4-2. Partlal Listing of Components by Location

ot Haddam Neck (Continued)

COMPONENT | COMP |
LOCATION SYSTEM (3 TYPE
[SICUB ECCS SIPIA Vel
£ 8 SIFE MOP
EWORAN TP BC A BC
SWORRM P T £
s TGRAM tF BUS ¢ B5
EWORAM EP EPBUS S BS
SRR | L I—— LY 15
SWERRN EP EFBUSE B
SRR S 1wy 4
[SWGRAM 113 EPBUS & BS
[ SWGRAM 43 BUS6 BS
SWGRRM EF EPBUS T 3
SWaRRM 43 EPTRA ™
SWGRAM EP EPTHE ™
"SWORAM EF EPTRE =
SWGRAL {PYR7 ™
SWGRAM 13 EFMCCE o
[SWERANV EF MCCE T WCC
[SWaRAM PMCCE ] Wt
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APPENDIX A
DEFINITION OF SYMBOLS USED iIN THE SYSTEM AND
LAYOUT DRAWINGS

Al, SYSTEM DRAWINGS
All Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing; a simplified svstem drawing, and &
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 right
to left.
Another exception 1s the Reactor Coolant systerr (RCS) drawing which is
‘vessel-centered”, with the primary ioops o1 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 :o
distinguish among similar components based on their support system
req:ircmems (l.e., electric power for a motor or solenoid, steam to drive a
turbine, pne ymatic or hydraulic source for valve operation, etc.)

Valve symtols allow the reader to distinguish among valves that allow flow
in either d rection, check (non-return) vaives, and valves that perform an
overpressi re protection function. No attempt has been made to define the
s;;ec:lﬁc v pe of valve (1., as a globe, gate, butterfly, or other specific type
of valve'.

Pump s /mbols distinguish between centrifugal and positive displacemeat
pumps and between types of pump drives (i.e., motor, turbine, or engine).

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

this Sourcebook.

- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.

- The primary flow path in the system is highlighted (i ¢., bold white line) in
the location version of the fluid system drawings.
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Haddam Neck
Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant’s 2lectric 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 a comparable drawing showing component locations. The
drawing conventions used in the elecrical system drawings ure the following:

Flow generally is t> 0 bottom
' wie A power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing.
- In the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
- Vertical dnes dominate and break horizontal lines.

Compenent 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
A2.1 Site Druawings

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.

Lahels 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
addinonal labels are included for information and are printed in lowercase type.

Al.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 buii.igs are included: reactor building, auxiliary building, fuel
building, diese] buildirg, 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 ho ~ever, many interior walls have been omitted for clarity. "The building layout
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Haddam Neck

drawings, are approximately to scale, should not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

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

Al. APPENDIX A REFERENCES

1. Heddleson, F.A,, "Design Data and S._fety Features of Comniercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Jak Ridg® Neztional
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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DI e MANUAL VALYE - Xy
(OPENCLOBED)

_&_.__&__ MOTOROFERATED VALVE « MOV
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(OPEN CLO8ED)

_,_><r_____”_ MYDRAULIC VALVE - My
(OPEN CLOBED)

. Jiq.._a_ PNEUMATIC VALYE - NV
; (OPEN/CLOBED)

CHECK VALYE - Cv

POWER OPERATED RELIEF VALVE
SOLENOIDPILOY TYPE « PORY
(CLOSED)

CENTRIFUGAL
MOTOR-DRIVEN PUMP . MDP

POSITIVE DIGPLACEMENT
MOTORDRIVEN PUMP . MDP

.-

-
-

Q=

MaNUAL NONRETURN
VALYE < RCV (OPENCLOSED)

MOTOR-QPERATED
BWAY VALVE - MOV
(CLOSED PORT MAY YARY,

JOLENNID-OPERATED
B wAY VALYE - 8OV
(CLOBED PORT MAY VARY,

HYDRAULIC NONRETURN
YALVE - WOV (OPENCLOSED)

PNEUMATIC MON-RETURN
VALYE < Ayv (OPENCLOSED

BAFETY VALVE - BV
(CLOSED)

POWER-OPERMATED RELIEF VALVE
PNEUMATICALLY OPERATED - PORY

OR

DUALFUNCTION SAFETYRELIEF
VALVE « SRY

(CLOSED)

CENTRIFUG AL

TURBINE-DRIVEN PUMP . TDP

POBITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

Figure A-1. Key Te Symbols In Fluld System Drawings
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PWRBWE
REACTIN VESBEL - Ry

}... MEAT EXCMANGER WX

¥
D

. o \/""I BTEAM TO WATER -

OR WATER TOBTEAM MEAT
EXCHANGER (LE FEEDWATER
MEATER DRAIN COOLER ETC) « WX

' 1

on TANK - T SErTTET

—@ RUPTURE Disk - RO l ]

—-Eb—- ORIFICE - OR

MAIN CONDENSER - COND

MECHANICA  LRAFY
COOLING TL&ER

AR COOLING UNIT - ACV

SPRAY NOZILES - BN

FILYER . FLY

Figure A-1. Key To Symbols in Fluid System Drawings

(Continued)
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BUS NAME

L
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AC DIESEL GENERATOR . DG

OR AC TURBINE GENERATOR . YO

CIRCUIT BREAKER - CB
(OPENCLERD)

AUTOMATIC
TRANSFER SWITCHM . ATS

on
MANUAL TRANSFER
SWITEx .« MTE

SWITCHOEAR BUS - BUS

L]

MOTOR CONTROL CENTER . MCC
on

DIETRIBUTION PANEL « PNL

BATTERY CHARGER (RECTIFIER) « BC

RELAY CONTACTS
(OPENCLOSED)

ELECTRIC MOTOR . MTR

ke
e

l
g

BATYERY . BATY

INTERLOCKED
CIRCUIT BREAKERS . CB

BWITEH - W

OR OTHER TYPE OF
DISCONNECY DEVICE
(OPENCLOSED)

TRANSFORMER - TRAN

INVERTER . Py

FUSE - P8

MOTOR GENERATOR - MC

Figure A-2. Key To Symbols In Electrical System Drawings

1040



STAIRS SPIRAL
e @

% (4] : Dowr STAIRCASE
LADDER

Cm Ve Up ELEVATOR
D « Dewn

m HATCH OR & OPEN AREA
GRATING DECK (NO FLOOR)

~O-  PERSONNEL DOOR T -EQUIPMENY DOOR
RAILROAD TRACKS FENCE LINE

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

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

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

Cade Refiniion

RCS Reactor Coolant System

AFWS Auxiliary Feedwater System

ECCS Emergency Core Cooling System (including HPI, LPI,
RHR, and Containment Spray)

CvCs Charging System

EP Electric Power System

ACWS Auxiliary Cooling Water System

SWS§ Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (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 sysiem preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HP1-730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number i* a contraction of the component iiimber appearing in the p'ant piping and
instrumentation drawings (P&IDs’ and electrical one-line sy: . o drawings.

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

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

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

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen" by a load of a
wer 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
are identified as AC/A. AC/B, etc. The emergency load group for a third-of-a-kind load
(ie a"swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions,
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TABLE B-1l COMPONENT

COMPONENT

OTHER FLUID SYSTEM COMPONENTS

EME

Motor u;".‘f;xit‘.,' valve
Pneumat
’{\ draulic valy ¢

Solenoid

air-operated) valve

: operated valve
Manual valve
Check valve
Pneumati return valve
Hydraulic non-ratury

salety valve

not

vaive

Fiir t ’ ] ] f

I’. IUNCAON SJUCIYTCLUCT VAIVE
) ’ v . e | ] |
Power-operated relief vals

13 4 .\V Y

(§ Oor s | 1‘,\'. o £

Motor-driven pump
Turbine-driven put

Diesel-driven pump (centrifuga

Reactor vessel
S‘.C'.l". F(" erator '\\ tube Or once-the
Heat exchar ECI

Spr

neailers

n (At AT.Ar e r Ny MARa
}.\ FUTDOLOT QN VE any tvpe

AILr Cooling unit (air-to-water
N 1 1m0 far
I IUUTIE & 1T
:

“andancino 'y r y
Conden nel it " '

IS AL VONGITIOTUTE \

ROGENCY POWER SOURCES
Dnesel generator
(Gas turbine generator

Battery
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centrifugal or PD
'f\,ug.\‘ ot }I:} :)it
of PD

TYPE CODES
COMP TXPE

MO\
NY or AO\
H\
SO\
AV
™\
NCA
HC\
Sy
SR\
POR\

MDP

DDP

VENTILATION SYSTEM COMPONENTS

COND

DG
OT
BATI

' vilﬂl- '
i




TABLE B-1.

COMPONENT
ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switchgear

Motor control center

Distribution panel
Transformer

or cabinet

Barery charger (rectifier)

Invener
Uninterruptitsle
inciude battery,
Motor generator
Circuit er
Switch

wer supply (a unit that may
tery charger, and inverter)

Automatc transfer switch
Manual transfer switch
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COMPONENT TYPE CODES (Continued)

COME IYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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