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Haddam Neck

CAUTION

: The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the

; information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

E.QILCE
,

This sourcebook will be periodically u pdated 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

i Office of Nuclear Reactor Regulation
: Division of Systems Technology .

Mail Stop 8E2
Washington, D.C. 20555

! With copy to:
1
'

Mr. Peter Lobner
Manager, Systems Engineering Division

Science Applications International Corporation -
-

10210 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 should be included if possible.

>
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llADDAh! NECK SYSTEh1 SOURCEBOOK
3

This sourcebook contains summary information on the Haddam Neck nuclear
power plant. Summary data on this plant are presented in Section 1, and similar nuclear
power plants are idennfied in Section 2. Infonnation on selected reactor plant systems is
arcsented in Section 3, and the site and building layout is illustrated in Section 4. A
albliography of re ports that describe features of this plant or site is presented in Section 5.
Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B.

1. SUhth1ARY DATA ON PLANT
Basic information on the Haddam Neck nuclear power plant is listed below:

Docket number 50 213-

Operator Connecticut Yankee f tomic Power Co.-

Location Haddam, Connecticut-

Commercial operation date 1/68-

Reactor type PWR-

NSSS vendor Westinghouse-

Number ofloops 4-

Power (htW /htWe) 1825/569-

Architect engineer Stone & Webster-

Containment type Reinforced concrete cylinder with steel
'-

liner

2. IDENTIFICATION OF SihtILAR NUCLEAR POWER PLANTS
Haddam Neck utilizes a Westinghouse PWR four loop nucle..r steam supply

system (NSSS)in a large, dry containment. Other four loop Westinghouse plants in the
United States include:

Braidwood I and 2-

Byron 1 and 2-

Callaway-

Catawba 1 and 2-

Comanche Peak I and 2-

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

Diablo Canyon 1 and 2-

Indian Point 2 and 3-

hicGuire 1 and 2 (ice condenser containment)-

hiillstone 3 (subatmospheric containment)-

Salem 1 and 2-

Seabrook 1-

Sequoyah I and 2 (ice condenser containment)-

South Texas 1 and 2-

Trojan-

Vogtle 1 and 2-

Watts Bar 1 and 2-

Wolf Creek-

Yankee Rowe-

2 ion 1 and 2

1 10/90 i
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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 loop
Westinghouse PWRs except Yankee Rowe. The Haddam Neck core consists
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.

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

C. A se 3arate low pressure RCS overpressure protection system is used during
shutcown coolin,; at Haddam Neck. These overpressure protection valves are
installed in paral el 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 cooling 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 pressure-

injection (LPI) system at Haddam Neck performs the function of the S!
accumulators in later Westinghouse PWRs.
The combined discharge of the LPI system and the residual heat removal-

'

(RHR) system enters tie reactor coolant system via core deluge injection
paths into the vessel head. Low pressure ECCS subsystems in later model
Westinghouse plants inject into the RCS loops.
The high pressure ECCS subsystems (high pressure safety injection system-

and the charging system) inject only 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 (ARYS)is unlike most other
PWR AFWS in that it consists of two steam turbine driven pumps. A motor-
driven non Class IE startup feedwater pump interfaces with the AFWS, and is
used for plant startup and shutdown.

|

|
|

|

|

.
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,

3. SYSTEM INFORMATION

This section contams 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
31. In the " Report Section" column of this table, a section refer ence (presented in Tableir, 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. In 'te TSAR Section Reference"
column, a cross reference is provided te che section of the Final Safety Analysis Report
where additionalinformation on each system can be found. Other sources ofinformation
on this plant stre identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 31. The functional
relationships that exist among coolinj; water systems required for safe shutdown are shown
in Figure 31. Details on the indivic ual cooling water systems are provided in the report
sections identified in Table 31.

.

|

|

3 10/90
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; Table 3-1. Summary of Iladdam Neck Systems Covered in this Report [
i

!

:

Generic Plant-Specific - Report FSAR Section,

System Name System Name Section Refereact :;

i Reactor IIcat Removal Systems !
- ' Reactor Coolant System (RCS) . Same 3.1 5.1 ;,

;
'

! -. Auxiliary Feedwater(AFW)and Same 3.2 8.1,83

i Secondary Steam Relief (SSR)
Systems : |

'

,!

- E. rug..cy Core Cooling Systems Same - - |
i(ECCS) -

- Ifigh-Pressure Injection Safety Injection System 33 5.2.7
& Recinculation>

- Low-pressure injection low Pressure injection System 33 5.2.7
& Recirculation.g ,

I
- Decay Heat Removal (DIIR) Residua! IIcat Removal System X 5.23 3 ,

:
.

System (Residual licat Removal
(R11R) System). !

I- .

Steam Systems, X 8.1 !
I

j- - Main Steam and Power Conversion

| Systems {
j Turbine Generator, X 8.2 !

Condensate and Feedwater System, X 83

| Condenser X 8.4
;

j - OtherIleat RemovalSystems None identified X X j
I' ,|

s- !

3 l
'
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Table 3-1. Summary of Iladdam Neck Systems Covered in this Report (Continued) ;;

l-

| :

j. Generic Plant-Specific Report FSAR Section {
!- System Name System Na_mt Section Reference ;
: |

|- Reactor Coolant Inventory Control Systems {
.

- Chenncal and Volume Control System Same 3.4 5.2.1 :
(CVCS)(Charging System)'

,

- !'
- ECCS See ECCS,above - - |

| ;
-

,

Containment Systems4

Containment Same X 3.1 to 3.5 !
--

j

! ; Containment Ileat RemovalSystems - -
,

; - Containment Spray System Same 3.7 3.6.4 '

c
" !i - Containment Fan Cooier System Containmec Air Recirculation 3.7 3.6.2

System (CARC) [
>

- Containment Normal Ventilation Systems See CARC, above,also - - ;

Purge System X 3.6.5 |

- - Combustible Gas Control Systems None identified X X
I

'

| .. Containment Atmosphere Cleanup System Filtration System (part of CARC) 3.7 3.63 !
!,

'

; Reactor and Reactivity Control Systesns j
i Reactor Core Same X' 4.1 to 43 ;-

} .. !
; - Control Rod System Same X ,4.1.8,4.2.2,7.6 !

!-
I' - Boration Systems See CVCS,above - -

._
i o

la
,

I )
i i

*

| f

i
: 1

'
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Tahic 3-1. Summary of IInddam Neck Systems Covered in this Reprwt (Continued)

4

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

Instrumentation & Control (I&C) Systems*

- Reactor Pmtection System (RPS) Reactor Trip System (RTS) 3.5 7.2 ;
'

l t

| - . Engineered Safety Feature Actuation Protection System 3.5 7.2
- '

System (ESFAS)

4 - Remote Shutdown System Variouslocal controls 3.5 X
;

- -' Other I&C Systems NuclearInstmmentation System, X '7.3 |

Radiation Monitoring System. X 7.4
!

In< ore Instrumentation. X 7.5 i

! i
*

Rod Drive Cont #, X 7.6 :4
,

!

i Plant Information System Computer X 77 i'

!r

: Snpport Systems
- Class IE Electric Power System Same 3.6 9.4. 9.5. 9.6

!

j - Non-Class 1E Electric Power System Same 3.6 9.2. 9.3. 9.4, 9.6, 9.7
;

, -- Diesel Generator Auxiliary Systems Same 3.6 9.5
:

- Co...pu.m..t Cooling Water (CCW) Auxiliary Cooling Water System 3.8 5.2.3.2 |
System (ACWS) |

Service Water System (SWS) Same 3.9 8.9 |--

- Other Cooling WaterSystems Circulating WaterSystem X 8.5
' |

.
- Fire Protection Systems Same . X 8.11.3 j

i

$ I
L .

i
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Table 3-1. Summary of ifaddam Neck Systems Covered in this Report (Continued) !
I

''

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

,

j Support Systems (Continued)
~

Room lleating, Ventilating, and Air- Building Serv ~ . intems X 8.11.1, 8.11.2 |
-

Conditioning (IIVAC) Systems t

I

|
'

- Instrument and Service Air Systems Compressed AirSysten X 8.10
?

- Refueling and Spent Fuel Systems Fuel llandling and Steragc X 5.2.9 !
'

Facilines i

<
>
r

Spent Fuel Pit Cooling System X 5.2.3.4 j
i - Radioactive Waste Systems Same X- 5.3 [

;

"
3 - Radiation Protection Systems Shickling X 6.1,6.2,7.4 :
'

i

See Radiation Monitoring System, - -
I

,

above i

i

h
r

f

i
i
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Haddam Neck

3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 System Function

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

3,1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) four parallel reactor coolant loops
with isolation valves, (c) reactor coolant pumps, (d) the primary side nf the steam
generators. (e) a pressurizer, and (f) connected piping out to a suitable P i,ation valve
x)undary. An isometric drawing of a four loop Westlnshouse RCS is shown in Figure
3.1 1. Simplified diagrams of the RCS and important system interfaces are shown in
Figures 3.12 and 3.13. A summary of data on selected RCS components is presented in
Table 3.1 1.

3.1.3 System Oncration

During 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 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 power, core heat is transferred to secondary coolant (feedwater)in the steam
generators. The hat tmnsfer 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 ccant in the steam generators. Flow in the RCS
is maintained by the reactor coolant pumps or by nhtural 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 arei

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 a LOCA like condition
(i.e., continuing loss of reactor coolant throu,;h the pressurizer relief valves), Repeated
cycling of these relief valves has resulted in va ve failure (i.e., relief valve stuck open).

Following a large LOCA, reactor core heat is dumped to the conta[nment 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 com,lete a heat transfer path to the ultimate heat sink.

Eaci RCS loop may be isolated by shutting the respective loop stop valves
(RCS 512,501, $13, $24, $26,537,538, and 546). Cooldown of an isolated loop can be-
accomplished by opening the associated loop cross tie valve (RCS 510, $15,528, or 577).
Loop heatup cecurs from RCP operation with limited heat transfer via the steam generator.

_
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3.1.4 System suceenc criterin

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

An unmitigatable LOCA is not initiat6 d.-

If a miti;;atable LOCA is ini''ated, then 1.OCA mitigating systems are-

successfu.
If a transient is initiated, then either:-

RCS integrity is maintained and translea! tmagating 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 system.s are successful,

it ap xars that Haddam Neck is capable of bleed and feed cooling 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.

3.1.5 Comnonent Information

A. RCS *

1. Total system volume, including pressurizer: 8,782 ft3
2, Normal operating pressure: 2000 psig

B. Pressurizer
1. Water volume, full power: 650 ft3
2. To:al volume: 1,300 ft3

C. Reactor Coolant Pumps (4)
1. Rated flow: 67,200 gpm @ 21, ft. head (92.8 psig)
2. Type: Vertical, single stage, centrifugal

D. Power Operated Relief Valves (2)
1. Tyx: Nozzle with balancing bellows
2. Re lef capacity: 210,000 lbhr (each)@ 2170 psig

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

| F. Steam Generators (4)
1. Type: Vertical shell and U tubet

2. Model: Westinghouse Model27-

i

10 10/90,
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Haddam Neck

3.1.6 Sunnart Sutemt and Interfaces

A. Motive Pc,ver
1

1. The reactor coolant pumps are tupplied from Non Class lE switchgear. !
2. The pressurizer heaters are Class lE AC loads that can be supplied from the

stanc by diesel generators as described in Section 3.6.

B. Reactor Coolant Pump SealInjectbn Water System
The chemical and volume control system supplies seal water to cool the reactor
coolant pump 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
pump shaft seals which will resemble a small LOCA, Ifloss of sealinjection
low should occur, the thermal banier 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 befort it enters the pump bearing and the
shaft seal area (Ref.1:.

'

3.1,7 Section 3.1 References

1. Haddam Neck FSAR, Section 5.1.

.
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| Table 3.1-1. Haddam Neck Reactor Coolant System Data Summary i

for Selected Components
; ,

i
I COMP. POWER SOURCE ~ EMERG. |

) COMPONENT ID TYPE LOCATION POWER SOURCE VOLTAG E LOCATION LOAD GDP.
i

!' CH-200 MOV CX EP-MCCS-1 480 SWGRRM AC/A. i
i AC/B
I HGS-567 MOV CX EP-MCCS-1 480 SWGRRM AC/A. [

AC/D !
.

'

HC3-568 NV CX EP-MCC7-1 480 CBWLT AC/B !
'

!

HCS-569 MOV CX EP-MCC5-1 480 SWGRrIM AC/A, !

AC/B
RCS-570 NV CX EP-MCC7-1 480 CULVLT AC/B [

I
- !

i
,

!' .$
!

I*

; !
- 1

] f

I:

L

i !

; !
i
I

!

I
'

!
,

t

. ,

x

98e8 I

Oa

D '

a >
|

~

,.

.

s

A

i, ,.

+

,

v $
- r a w ._. - _...____s___- _ _ _ _ _ _ _ _ _ _ __c_._._



m

|
.

Haddam Neck

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

3.2.1 System Funalon

The AFWS provides a source of feedwater to the steam generators to remove
heat fru a the reactor coolant system (RCS) when: (a) the main feedwater system is not
available, and (b) RCS pressure is too high to permit heat removal by the residual heat
removsl (RHR) system. The Secondary Steam Relief System (SSRS) provides a steam
vent path from the steam generators to the atmosphere, then e; completing the heat transfer
path to an ultimate heat sink when the main steam and pow conversion systems are not
available. Together, the AFWS and SSRS constitute an open loop fluid system that
provides for heat transfer from the RCS following transients and small break I.OCAs
(Refs.1,2).

3.2.2 System Definition

The AFWS is composed of two pump trains which serve the four steam
generators via two redundant injection paths. Each pump train consists of a turbine-driven
? ump that supplies 100% of the required auxiliary feedwater flow to each steam generator.
Each turbine criven pump is supphed with steam from a common header, which is in turn
supplied by all fcur steam generators. A check valve in each steam generator supply line
assures that failure of any steam generator will not interrupt steam supply to the turbine-
driven pumps.

A non Class lE motor-driven startup feedwater pump is provided for plant
startup and shutdown. Water supply for the pumps is taken from the demineralized water -

storage tank (DWST).
The S5R5 consists of four safety valves on each of the four main steam lines,

and one common atmospheric dump valve (decay heat release header safety valve)
connected to the common steam header which supplies steam to the turbine driven pumps.

Simplified drawings of the AF% and the SSRS are Down in Figures 3.21
and 3.2 2. A summary of data on selected AFWS e;mponents is presented in Table 3.21.

S . '. 3 System Ooeration

During normal operation the AFWS is in standby. There is no automatic
inluation capability for the AFWS; rather the AFWS must be started locally or remote-
manually from the contml room.

Coolant is supplied to the pumps from the demineralized water storage tank
PWST), with the primary water storage tank (PWST) available as a secondary P.ource of
wa.er. Af litionally, a third source of water supply to the AFW pumps is the recycle water
storage tank.

3 The normal flow path tr the steam generators is through valve AFW 35.
Alternate flow paths to th steam generators can be established by opening pneumatic
isolation / flow control valves Mi la through 1301-4a.

The pneumatic isti.cier.hlow control valves in the branch lines to each steam
generator can be controlled locally or remote manually from the control room to modulate ,

:

the auxiliary feedwater flow and maintain the requin:d steam generator water level. They
'can be manually closed to isolate the flow to a faulted steam generator and thus minimize c

coolant loss,

in the event of a loss of instrument air, the turbine-driven pumps would start
due to the fall open feature of the steam inlet valves and deliver feedwater to the steam-
generators through the main bypass control valves (valves 1031-xA) which also fail open
on loss of air.

16 10S0
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Haddam Neck

3.2.4 System Success Crlierta

For the decay 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 four stetun generators provides adequate decay heat
-

removal from the P; actor Coolant System (Ref. 3).
Either 3. 6 :urbine driven pumps can povide adequ:1 flow.-

Both Cie DWS7 snd PWST are needec to provide a long term source of water
for the .tF,,6 r ips (i.e., to support eight hours of system operation).
L1:, feedwats. wlation is accomplished,-

i

3.2.5 comnonent Information
,

A. Turbine driven AFWS Pumps l A, IB
1. Rated flow: 450 gpm @ unknown head3

2 Rated capacity: 100 %
3. Type: Horizontal, centrifugal, multistage

B. Demineralized Water Storage 'n'ank
1. Capacity: 50,000 gallons (min.)

C. Pri:rary Water Storage Tank
1. Capacity: 80,000 gallons (min)

D. Safety Valves (16 total,4 per line)
1. Set pressure: 984 to 1034 psig
2, Total relief capacity (all 16 valves)' 9,504,000 lbAtt

E, Jecay Heat Release Header Safety Valve
*

1. Capacity: 120,000 lb/hr @ 900 psig

3.2.6 Sunnort Systems nnq Jnterfaces

A.- Control Signals

The AFWS has no automatic initiation capability and relies on manual initiation
from the control room, or locally.

'

B. Motive Power '

l. The turbine-driven AFWS purnps are supplied with steam from a common
-.

steam header supplied from all four main steam lines,
2. Electrical power for valve AFW 35 is provided by 480 VAC MCC 7-1,

C. Other

1, Lube all cooling for the turbine-driven AFWS pumps is provided by the
ser ; water system (see Section 3.9),

2. Systems for AFWS pump room ^ cooling have not been identified,

w

*
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3.2.7 Section 3.2 References
.

1. Haddam Neck Final Safety Analysis Reprt, Section 8.3.
2. NUREG 0611. "Genede Evaluation of Feedwater Transients and Small Break

Loss of Coolant Accidents in Westinghouse 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-
Utilities Services Company, February 1986.
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Table 3.2-1. Haddam Neck Auxiliary Feedwater System Data Summary
for Selected Components

,

COMP. POWER SOURCE EMERG_
C.'MDONENT ID TYPE LOCATION POWER SOURCE VOLTAG E LOCATION LOAD GRP.

AFW-1301-1 A NV 371B
'TIIRU-1301-4A

AFW-35 MOV 21 FIBLOG EP-MCC7-1 480 CBLVLT AC/B
|

AFW-509 XV DWST
~

4 AFW-DWST TK DWST
' '

l
'

AFW-P1 A TDP 21 T TBLDG

AFW-P1B IDP 21 FIBLDG
,

AFWPWST TK PWST
~
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 System Function

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

3,3,2 System Definition

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

Charging System (CVCS, see Section 3.4)-

High Pressure Safety injection (SO System-

Low Pressure Safety Injection (LPD System-

Residual Heat Removal (RHR) System-

The charging system's two centrifugal charging pumps deliver borated water to -

the four cold legs of the RCc The high pressure safety injection (SD sys'em consists of
two motor driven pump trair y hat deliver water to a common injection header. The header
directs flow to the four ev Icgs of the RCS via injection paths inde3endent from the
charging system injection paths. The low pressure safety injection (LPL) system consists
of two pump trains that deliver water directly to the RCS vesselin the event of a large
LOCA. The RHR system consists of two motor-driven pumps that deliver water directly to
the RCS vessel. Dunng the recirculation phase, the RER pumps can also deliver water to -
the suction of the charging pumps for omeration in the high pressure recirculation mode.
The RHR pumps and heat exchangers a,so 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 aumps take a suction on the contamment
sump and inject directly into the RCS vessel via tie core deluge system at low pressure, or
provide flow to the sucnon vi 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 3.31 and 3.3 2. The LPI and RHR systems are shown in Figures 3.3 3 to 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 Ooeration

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 vessel ir, the event of a large LOCA. This system is used in lieu of
safety injection accumulator tanks, which are used on later West nghouse plants. The LPIi

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

'
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Haddam Neck

borated water directly to the RCS vessel via the core deluge system during injection mode.
The relative importance of the charging and safety injection pumps is increased for small
breaks wh:n the RCS is still at high pressure, while the LPI and RHR pumps are more
important in responding to large breaks.

When the RWST reaches a low low level alarm setpoint, the recirculation phase
is initiated. 'Ite RHR pumps are re aligned to take a suction on the containment sump and
deliver water through the RHR heat exchangers directly to the RCS vessel at low pressure
(<400 psig) or to the suction of the charging pumps if the RCS pressure is greater than 400
psig.

3,3,4 System Success Criterin

LOCA mitigation requires both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions. The success criteria for the ECCS is
defined in the Haddam Neck Probabilietic Safety Study (Ref. 2).

For large LOCAs, one of two LPI pumps and one of two open core deluge
valves (valves RH 871 A or RH 8718) provides the required flow. Altematively, one of
two RHR pumps may providc Ue required flow through the core deluge system (also using
one of two valves). For smaller LOCAs at higher pressure, one of two high pressure
injection pumps c r or one of two centrifugal charging pumps provides the required flow to
the three unfaulted RCS loops.

The RWST is required for system success during the injection phase. The
containment sump, one of two RHR pumps, and one of two RHR heat exchangers
removing heat via the ACWS or SWS are required for system success during the low
pressure recirculation phase. High pressure recirculation requires the successful .

establishment of at least one tandem pumping path from the containment sump to an RHR
pump, to an RHR heat exchanger, to either an SI or centrifugal charging pump, and
finally to the RCS.

For small LOCAs that do not result in RCS depressurization below the safety
injection pump shuteff head, the charging pumps are required unless the RCS is
depressurized below the safety injection pumps shutoff head (i.e., <1500 psig). Options
for depressurizing 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-

Section 3.1)

3,3.5 Comoonent Information

A. Centrifugal charging pumps I A,1B
1. Rated flow: 360 gpm G 5293 ft. head (2300 psig)
2. Shutoff head: 5488 ft, head (2375 psig)
3. Type: Horizontal, multi stage, centrifugal

B. Safety Injection pumps l A,1B
1. Rated flow: 1750 gpm @ 2250 ft. head (974 psig)
2. Maximum flow: 2750 gpm @ 500 ft. head (216 psig)
3. Shutoff head: 3466 ft, head (1500 psig)
4. Type: Horizontal, multistage, centrifugal

C. Residual Heat Removal pumps 1 A,1B
1. Rated flow: 2200 gpm @ 300 ft. head (130 psig)
2. Shutoff head: 925 ft. head (400 psig)
3. Type: Vertical, single stage, centrifugal

23 10/90
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D. Low Pressure Injection Pumps l A,1B |
1. Rated flow: 5500 gpm On 590 ft head (255 psig) 1

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
1 3. Operating pressure: Atmospheric

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

3.3.6 Suncort Systems and Interfaces

A. Control Signals
1. Automatic

a. The ECCS subsy:tems 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 betw een any two steam lines outside of-

containnwnt
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 init ates the following actions:i

reactor tnp-

starts the diesel generators-

starts the centrifugal charging, safety injection, LPI, and RHR-

pumps
opens the charging pump RWST suction valves-

,

!

c. 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.

I 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 lE AC
loads that can be supplied from the standby diesel generators as described in

| Section 3.6.
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l
C, Other

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

2. Cooling for the charging pump lube oil coolers is provided by the aux'iliary
cooling water system (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 Report, Section 5.2.7,
2. " Connecticut Yankee Probabilistic Safety Study", Sections 4.2.12 thru 4.2.15,

3

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

,, .

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

Fui21 MOV 21 PAB EP-MCCS-1 480 SWGRHM ACIA.
AC/B

RH-780 MOV CX EP-MCCS-1 480 SWGRfBA AC/A,

AC/B

HH-781 MOV CX EP-MCC5-1 480 SWGHRM AC/A,
AC/8

HH-803 MOV CX EP-MCCS-1 480 SWGRRM AC/A.
AC.B

HH-804 MOV CX EP-MCCS-1 480 SWGRRM AC/A,
AC/B

HH-871 A. MOV CX EP-MCC7-1 480 CBLVLT AC/B

RH-8718 -
HH-P1A MDP FDillPli EP BUS 5 480 SWGHRM AC/A

U ful-PIB MDP HHRPIT EP-BUS d 480 S W G Rf1M AC/B
-

SI-24 MOV RWST EP-MCCS-1 480 SWGRRM AC/A,

AC/B

SI-861 A THRU MOV CX EP-MCC7-1 480 CBLVLT AC/B
Sl461D
SI-P1A MDP SICUB EP-BUS 9 4160 DGHMB AC/B

SI-PIB MDP SICUB EP-BUS 8 4160 DGHMA AC/A

{
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|
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3.4 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.4.1 System Function

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 also serve as 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. An alternate method of providing cooling to the reactor
coolant pumps is seals is available from the Auxiliary Cooling Water System (ACWS, see
Section 3.8).

3,4,2 System Definition

The CVCS consists of several subsystems that perform the functions of
maintaining RCS coolant inventory control, coolam enemistry and purity control, and
reactivity control. The charging system consists of two centrifugai 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 centrifugal charging pumps
also perform a high pressure safety injection function. as described in Section 3.3. In this
mode the charging pumps are aligned to take a suction on the refueling water storage tank
(RWST) and inject directly imo the four RCS cold legs.

Siraplified drawings of the CVCS, focusing on the charging function, are
shown in Figures 3.41 to 3.4 4. A summary of data on selected CVCS components is
presented in Table 3.41.

3.4.3 System Oneration

During normal operation, a side-stream of reactor coolant Dows through the
letdown line to the purificauon system and is returned to the RCS by a single normally-
operating charging pump. Letdown now 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 expenences a large pressure reduction as it passes through the
letdown orifices and flow contml valves. The cooled, low pressure water then undergoes a
second temperature reduction in the tube side of the non regenerative 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.

Norma' charging now is provided by one of the two centrifugal pumps. This
charging flow splits into two paths. The bulk of the charging flow is pumped back to the
RCS hot bg loop 1 through the regenerative heat exchanger. A portion of the charging
flow is filteced and injected into the reactor coolant pump seals (nominally 4 gpm per
pump). The positive displacement pump also is available to provide RCS makeup and
water to the reactor coolant pump seals.

The centrifugal charging pumps serve as high head safety injection pumps as
part of the ECCS following a LOCA. Other than the centrifugal charging pumps and
associated piping and valves, the balance of CVCS is not required to operate during a
LOCA. In the event of a LOCA, charging pump suction is switched from the VCT to the
RWST.
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3.4.4 System Success criteria

The following success criterion is given in the Haddam Neck PRA (Ref. 2) for
CVCS makeup following a transient:

1 of 2 centrifugal charging pumps taking suction on the RWST is required for-

adequate post transient makeup to the .RCS.

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

3.4.5 comnonent Information

A. Centrifugal chargint pump @s 1 A,1B5293 ft head (2300 psig)1. Rated flow: 360 gam
2. Shutoff head: 548 3 ft. head (2375 psig)
3. Type: Horizontal malti 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 ControlTank
1. Volume: 208 ft3
2. Design pressure: 75 psig

3.4.6 Suonort Systems and Interfaces

A. Contml Signals
1. Automatic

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

! b. The charging pump suction is automatically aligned to the RWST if the
'

level in the volume control tank drops to 10%.
c. A safety injection signal automatically starts the standby centrifugal

charging pump, isolates the letdown line, closes the normal charging
path valves, causes pump suction to change from the VCT to the RWST
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
1. The centrifugt! charging pumps and associated motor operated valves are

Class IE 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.

|
t

~

'
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C. Other
1. Cooling water for the centrifugal charging pump lube oil coolers is provided

by the auxiliary cooling water system (ACWS, see Section 3.8).
2. Charging, pump lubrication is provided locally.
3. The positive displacement charging pump requires no ext 7al auxillaries.
4. Charging pump room cooling systems have not been identified.

3.4,7 Section 3.4 References

1. Haddam Neck Final Safety Analysis Report. Section 5.2.1. ,

2. " Connecticut Yankee Probabilistic Safety Study", Section 4.2.10, Northeast
Utilities Service Company, February 1986.
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Table 3.4-1. Haddam Neck Charging System (CVCS) Data Summary
for Selected Components -

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

CH-2928 MOV CX EP-MCCS-1 480 SWGRRM AC/A.
AC/B

CH-292C MOV CX EP-MCC5-1 480 SWGRRM AC/A.
AC/B

'

CH-32 MOV BCHGCUB EP-MCCS-1 480 SWGR3M AC/A.
AC/8

CH-33 MOV ACHGCUB EP-MCCS-1 480 SWGRRM AC/A.
AC/B

CH-PI A - MDP ACHGCUB EP-BUS 9 4160 DGRMB AC/B

CH-PIB MDP BCHGCUB EP-BUS 8 4160 [X3RMA AC/A

t3
;
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!
4

|
1

I
.i

,
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8
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4 ?
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Haddam Neck

3.5 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS

3.5.1 System Function

The instrumentation and control systems consist of the Reactor Trip System
(also known as the Reactor Protection System, RPS), the Engineered Safety Features
(ESF) actuation systems, and systems for the display of plant 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 willinitiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or mcce specified limits. The ESF actuation systems will automatically actuate selected
safety systems based on the specific limits or combinations oflimits that are exceeded. A
remote shutdown capability is provided to ensure that the reactor ct.n be placed in a safe
condition in the event that the main control roorn must be evacuated (Refs.1,2).

3.S.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip signal. ~b reactor trip signal opens the scram breakers,
thus deenergizing the control rod magnetic latch mech:.msms, allowing all 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 engineered safety features com >onents that can be actuated by this system.
Operator instrunentation display systetns cons ;st of display panels in the control room and

,

local control stations that are powered by the 120 VAC electric power system (see Section
3.6).

3.5.3 System Oncration

A. RPS
The RPS has three redundant input instrument channels for each sensed
3arameter. Two reactor trip circuit breakers are actuated by tw;o 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 followmg conditions result in
reactor tnp:

!

Operation of the 19kV or 345kV protective relays in the switchyard-

Hgh neutron fluxi
-

High neutron flux rate-
,

' Negative neutron flux rate-

Overtemperature delta T| -

Overpower delta T-

Low pressurizer pressure-

| High pressurizer pressure-

i High pressurizer water level-

Low reactorcoolant flow+
-

'

Reactor coolant pump undervoltage-

Safety injection system actuation-

Turbine trip-

Low low steam generator water level-

Excessive steam line flow-

'

Steam /feedwater flow mismatch-

Manual actuation-

:

| 43 10/90
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Haddam Neck

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 portion consisting of two redundant logic trains
which receive inputs from the analog protection channels and perform the logic
needed to actuate the ESF equipment, motor starters, and valve operators. The
following vital functions are actuated:

Safety injection sywm ac%ation-

Containment isolation.

Main steam line isolation-

Feedwater isolation.

Containment air recirculation system actuation-
.

Containment ventilation isolation-

Control room ventilation isoladon-

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

'

C. Rem O .atdown
Equi .nt is provided in appropriate locations outside the control room to
allow the plant to maintain a hot sht tdown condition. Local controls are
provided for the following systems,in addition to those controls in the main
control room:

Auxiliary Feedwater Systcm-

local controls and instrumentation exist for the turbine driven AFW pumps.
Diesel Generators-

Local contre! panels exist at each diesel generator, consisting of a lxrJ
stop/ start switch, DG circuit L.wker control switch, and associated
instmmentation ne:essary for operation of the diesel generator system.,

In addition, a local control panel exists in the Primmy Auxiliary Building
| (PAB). Details on the co.; trol capabilities of this par:1 have not been

determined.

3.$,4 System Success Crlieria

A. RPS.

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a trip state when input signals are
lost, when control power is lost, or when the channel is temporarily removed
from service for testing or maintenance (i.e., the channel has a fail safe failure
mode). A reacte,r scram will cNu upon loss of control power to the RPS. A
rer.ctor scram is implemented by die scram circuit breakers which must open in

i 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 have not been determined.

., 44 10/90

____ . . ___ _ _ _ __ _ _ _ _ . . ._- -



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

I

Haddara Neck

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

C. Manually. Initiated Pmtective Actions
'

When reasonable time i; available, certain protective actions may be performed
manually by plant personnel. The control room op'erators are capable of,

| operating individual components using normal contro circuitry, or operating
groups of compc.'ents by manually tripping the RPS e- .n ESF subsystem.:

| The control room operators also may send quallfled pc ,ns into the plant to
operate componentt locally or from some other remote control location (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.

| 3,$ $ Sunnort Systems and Interfaces

:

A. Control Power
Operator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6).

3.5.6 Rection 33 Refr/in
1. Haddam Neck Final safety Analysis Report, Section 7 and 9.5.
2. " Connecticut Yankee Probabilistic Sat'ety Study", Section 4.2.8, Northeast

Utilities Service Company, February 1986.

|

.

|

|..

i
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3.6 ELECTRIC POWER SYSTEM'

3.6.1 System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class IE electrie ;

power system suppons the operation 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 an not available (Ref.1).

3.6,2 System Definition

The Class 1E system is dNided into two redundant trains (trains A and B), with *

either one of the trains capable of aroviding power to support systems needed to establish
and maintain a safe shutdown concition. The engineered safety features for Haddam Neck
receive power from two 4160 VAC buses, designated bus 8 (train A) and bus 9 (train B).
The emergency source of power for these buses are two diesel generators; diesel generatt.?
1 A 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 emergeacy 480 VAC load

center in turn sup$5 VDC system provides power for control and instn mentation and other
lies power 6o motor contml centers supplying vital components.

Thel
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, i
Four independent Class IE 120 VAC vital instrument aower supplies are

provided to supply the channels of the reactor protection system, ES : actuation systems <

and reactor control systems. Each vital instrument power supply consists of an invener, i

and a distribution panel. Simplified one line diagrams of the 4160 VAC station electric
power system are shown in Figures 3.61 and 3,6 2. The 480 VAC electric power system
is 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 < lata on selected electric power system i
components is presented in Table 3.61 and selected loads and components supplied by the ;

Class lE electne power system are listed in Table 3.6 2.

t- 3,6,3 System Oneration
| Dunng normal operation, the Class IE electric power system is supplied fmm

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 generators is accomplished automatically by opening the normal source '
I

circuit breakers anc then reenergir.ing the Class IE portion of the electnc power system
from the diesel genemtors.

;

Each 480 VAC motor control center is normally operated as two separate bus !
sections which are su !MCCs 91 and 101). pplied from separate 480 VAC buses (with the exception ofA normally open manual crosvtle exists between bus sections.

;

MCC 51 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 instmmentation bus receives power from an invener/ rectifier,
which normally is supplied from its associated 125 VDC battery (through its 125 VDC i
bus), if an invener is taken out 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 I
the batteries " 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"ttion 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,.

46 10/90
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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. hiotor operated valves are supplied by a 480 VAC hiCC, which in
turn is supalled from Class IE AC power trains. For the purpose of discussion, this
equipment 1as been grouped into " load groups". Load grou
powered either directly or indirectly from 4160 VAC bus 8.p AC/A contains componentsLoad group AC/B contains
components powered 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.

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 then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for normally open manual cross ties that exist between independent load groups:

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

needed for diesel starting)
Each Class IE AC load proup is isolated from the Non Class 1E system and is-

supplied from its respecove emergency power source (i.e., diesel generator)
Power discibution paths to essenual loads are intact-

3.6.5 Comnonent Information

A. Standby diesel ger.erators I A, IB
1. Rated load: 2850 kW
2. Rated voltage: 4160 VAC

|
3. hianufacturer: Unknown

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

C. Battery IB
1. Rated voltage: 125 VDC
2. Rated capacity: 8 hours @ 105 arnp
3. hiaximum capacity: 9 hours

D Battery chargers I A,1B
1. Rated output: 200 amps @ 130 volts DC
2. Input: 480 volts AC

3.6.6 Suonort Systen s 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 safety injection signal.

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

47 10/90
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B. DieselGeaerator Austliary Systems>

1. Diesel Cooling Water System
Each diesel g,cnerator is cooled by the service water system (Section 3.9).

,

; 2. Diesel Generator Control System
The contml system for each diesel generator is powered fmm the respective
Class IE 125 VDC system which is required for diesel stanup and contml. ,

; 3. Diesel Sur#g System
~

Each ditsel generator is equipped with an independent starting air system
; capable c f initiating 3 starts without outside power.

4. Diesel Fuel Oil Transfer and Storage System
'

A base mtunted fuel tank supplies the short term fuel needs of each diesel
(2 hourn. Each base mounted tank can be replenished from a dedicated,

'
5,000 gWon fuel tank located underground adjacent to the diesel generator
building. The fuel oil transfer pumps are powered from the 480 VAC Class
IE system,

5. Diesell.tbrication System
Each dbal g'enerator has an independent oillubrication system.

6. Diesel Recim Ventilation System
This sytuer consists of exhaust fans which maintain the environmental
conditiet t tu the diesel room within limits for which the diesel generator-

and switcyear have been qualified. This system may be needed for long-
term opention of the diesel generator.,

7. Combustion Air Intake and Exhaust System*

Each diesel engine has an independeni aidntake and exhaust system.

C. Switchgear and Bettery Room Ventilation Systems
These systems midntain acceptable environmental conditions in the switchgear
and battery rooms, and may be needed for long term o 3eration of the electric
power systems. Detalls of these systems have not been cretermined.

3.6.7 Section 3.6 Referetices

1. Haddam Neck Final Safety Analysis Re > ort, Section 9.
2. " Connecticut Yankee Probabilistic Safety Study", Sections 4.2.1 and 4.2.2,

Northeast Utilities Service Company, February 1986.

.

9
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Table 3.6-1. Haddam Neck Electric Power System Data Summary
for Selected Components

COMP. POWER SOURCE EMERG.
COMPONENT ID TYPE LOCATION POWER SOURCE VOt.TAGE LOCATION LOAD GRP.

EP-BATT A BATT BATHMA

EP-BATI-B BATT BATHMB

EP-BC-1 A BC SWGHRM EP-MCCS-1 480 SWGifDA ADA,
AC/B

EP-BC-1B BC SVGUlM - C P-MCC6-1 480 SVGlHM AC/B
e

EP-BUS 2 BS SWGHHM , EP-BUS 8 4160 DGIDAA AQA

EP-BUS 2A BS CR EP-INV-A 120 CR DQA

EP-BUS 28 BS G1 EP-INV-B 120 CH DC/A

u
EP-B'JS 2C BS CH EP-INV C 120 Q1 DOB"

EP-BUS 2D BS CR EP-INV-D 120 CH DGB

!EP-BUS 3 BS SWGRHM EP-BUS 9 4160 DGFWB AC/B

EP-BUS 4 US SWGRFDA EP-IR-4 480 SWGH10A AC/A

EP-BUS 5 US SWGFUDA EP-IR-5 480 SWGHTUA AC/A

EP-BUS 6 US SWGHHM EP-TR 6 480 SWGlHM AC/B

EP-BUS 7 BS SWGRHM EP-iR-7 480 SWGRHM AC/B

i EF-BUS 8 BS DGHMA EP-DG-2A 4160 DGFEtA AQA

O EP-BUS 9 BS DGRMB EP-DG-28 4160 DGRMB AC/B
o

4 EP-BUS A BS SWGRRM EP-BATT A 125 BAIRMA DCA
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| Table 3.6-1. Haddam Neck Electric Power System Data Summary
i for Selected Components (Continued)
>

,

;

COMP. (POWER SOURCE EMERG.d

COMPONENT ID TYPE LOCATION POWER SOURCE VO LTAG E LOCATION LOAD GRP.

fEP-BUS B BS SWGilHM EP-BATT B 125 BATRMB DC/B'

EP-CB-C8 CB DGHMA EP-BUS A 125 BAIRMA DC/A |

EP-CB-C9 CB DGHMB E P-BUS-B 125 BATRMB DC/B
,

i EP-DG-2A DG DGHMA
i

EP-DG-28 DG DGHMB

'

EP-INV-A NV Cf1 EP-BUS A 125 BATHMA DOA

EP-INV-B NV CR EP-BUS A 125 BATRMA DOA'

i
1 EP-INVC WV CR EP-BUS B 125 BATRMB DC/B
4

EP-INV-D 2N CR EP-BUS B - 125 BATHMB DC/B
i
'

EP-MCCS-1 MCC SWGRFW EP-BUS 5 480 SWGRRM AC/A
;

!
a

f
. EP-MCCS-1 MCC SWFW EP-BUS 6 480 SWGRRM ACIB
*

t

EP-MCC6-1 MCC SWGRFW EP-BUS 6 480 ST ^ M AC/B I

,

i EP-TR 4 TR- SWGRIW EP-BUS 2 4160 SWGRHM AC/A !
l |; ;

j EP-IR 5 TR SWGRHM EP-BUS 8 4160 DGFWA AC/A t

4

! EP-IFi6 TR SWGHfW EP-BUS 9 4160 DGHMB AC/B i

| 5 EP-TR 7 TR SWGRHM EP-BUS 3 4160 SWGRFW AC/B
o:

;

.

i -

. ,

;
-

4
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Table 3.6 2. Partial Llating Cf El ctrical Sources and LCace
at Haddam Neck

POWER EMERG NWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE VOLTAGE LOAD ORP LOCATION SYSTEM CCMPONENT 10 TYPE LOCATION

EP BATT A 106 DCiA BAT RMA EP EP BUS A BS SWG%M

EP BATT B 126 DGB BATAMB EP EP BVS B BS SWGRAM

EP BUS 2 4160 AC< A SWGRAM EP EP TR 4 TR SWGRAM

EP BVS 3 4160 ACB SWGRRM EP EP TR 7 TR SWGRRM

EP BUS 4 40s AC/A SWGRAM ACWS ACS P1 A MDP 21PAB
1
I EP BVS 4 460 AC, A SWGRRM SWS SWS PI A MDP SCRNHSE

EP-BVS 6 480 AC,A SWGRRM ECCS RH PIA MDP RNRPiT

j EP BUS 6 480 AC A SWGRAM EP EP MCC61 M2 SWGRRM
!

EP b@ t 460 AGA SWSRW SWS SWS PIB MDP SC%MSEd

EP BUS 6 480 ACB SWGARM ACWS ACS PIB MDP 21PAB

~EP BUS 6 480 AC B SWGRRM ECCS RM P1B MDP RMRP TI

EP BVS 6 440 AC, B SWGRRM EP EP MCC5-1 WC SWGRRM
,

<

EP BVS 6 480 ACD SWGRAM EP EP MCC6-1 MCC SWG%M .

EP BUS 6 480 AC B SWGRRM SWS GWS PIC MDP SCRNMSE

EP BUS 7 480 AceB SWGRAM ACWS ACS-P 1C MDP 21PAB,

EP BUS 7 460 AC/B SWGRRM SWS SWS P1D MCP SCRNHSE

EP Bus 8 4160 AGA DGRW CVCS CH P1B MDP BCMGCVB<

EP BUS 8 4160 AC< A DGRm ECCS sip 1B MDP SICUB
4

: EP BUS 8 4160 AccA DGRW EP EP BUS 2 BS SWGRAM
:

EP BUS B 4160 AGA DG4m EP EP TR 6 TR SWGARM
,

EP BVS 9 4160 ACzB DGRMB cvCS CH P1A MDP ACHGCUB

; EP BUS 9 4160 ACB DGAMS ECCS SiPtA MDP SiCUB

| EP BUS 9 4160 AC, B DGRMB EP EP+BVS 3 B'' SWGRRM

EP BUS 9 4160 AC/B DGAMB EP EP TR 6 TR SWGRAM
i
'

EP BUS A 126 DC<A BATRMA EP EP CB C8 CB DGRW

EP BVS A 125 DC,A BATRMA EP EP INV A INV CR,

!

EP BVS A 125 DC A BATAMA EP EPINVB INV CR

E ABUS B 125 DC$ BATRMB EP EP4NV C .. INV CR

EP BUS B 125 DC<B BATRMB EP EP INV D INV CR

EP BUS-B 126 DG'B BATRMB EP EP CB C9 CB DGRMB

'
EP DG 2A 4160 ACIA -- DGRm EP EP BUS 8 BS DORM,

; 57 10/90.
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Table 3.6 2. Partial Listing of ElectrlCal Sources and Loads
at Haddam Neck (Continued)

POWER EMERG POWER SOURCE LOAD LOAD COMP COMPCAENT
SOURCE VOLTAGE LOAD GRP LOCATION SYSTEM COMPONENT IO 1YPE LOCATION,

EP DG 28 4160 AC/B DGRMB EP EP BUS 9 BS DORMB

EP INV A 120 DCsA CH EP EP BUS 2A BS CR
~

EPINVB 120 DC/A CR EP EP Bub 2B BS CR

E P-INV C 120 DC/B CR EP EP BUS 20 BS CR

EP INV D 120 DC/B CR EP EP BUS 20 BS CR

EP MCC5-1 480 AC/A, SWGRRM ACWS S WS-3 MOV 21 PAD
AC/B

EP MCC51 480 AC/A, SWGARM ACWI SWS4 MOV 21PAB
ACiB

EP MCC51 480 AC/A, SWGRRM CVCS CH 2928 MOV CA
A C/B*

EP MCC51 480 AC/ A. SWGRRM CVCS CH 292C MOV CX

A C/B
EP MCC51 400 AC. A. SWGRAM CVCS CH 32 MOV BCHGCUB

AC!B
EP MCC5-1 480 e J< A, SWGRRM CvCS CH 33 MOV ACMGCUB

AC/B
EP MCC51 480 A C/ A, SWGRRM ECCS RH 21 MOV 21PAB

AC/B
EP MCC5-1 480 AC/A. CWGARM ECCS RH 780 MOV CA

AC/B
EP MCC51 480 A C/ A, SWGRAM ECCS RH 781 MOV CA

_

A C/B
EP MCC5-1 480 AC A. SWGRRM ECCS RH403 MOV CX

AC B
EP McC51 480 A C/ A. SWGRAM ECCS RM404 MOV CX

AC/D
EP McC5-1 480 AC/A. SWGRRM ECCS Si24

~~

MOV RWST
AC!B

EP MCC51 480 AC< A, SWGRAM EP EP BC 1 A BC SWGRAM
AC/B

EP MCC$ 1 480 AC/A, SWGRRM RCS CH 200 MOV CX
AC/B

EP MCCS-1 480 AC/ A, SWGRRM RCS RC3567 MOV CA
AC/B

EP MCC$-1 480 ACIA, SWGRRM RCS RCS 669 MOV CA
AC/B

EP MCC5-1 480 AC,A, SWGRAM SWS SWS1 MOV 21TTBLDG
*

AC/B
EP MCC51 480 AC/A, SWGRRM SWS SWS2 MOv - 21TTBLOG

AC/B
EP MCC51 480 AC/A, SWGARM SWS SWS5 MOV' 21PAB

AC/B
EP MCC5-1 480 AC/A, SWGRAM SWS SWS4 MOV 21PAB

AC/B
EP MCC6-1 480 AC/B SWGRRM EP EP BC 1B - SC SWGRAM

EP MCC71 480 * C/B CBLYLT AFWS AFW 35 MOV 21TTBLDG

EP MCC71 480 AC/B CBLVLT ECCS RH 871A, MOV CA
RH 8710

EP MCC71 480 AC,B CBLVLT ECCS S6461 A THRV MOV CA
St461D

EP MCG7-) 480 AC/B CBLVLT RCS RCS 566 Ny CX

EP MCC71 480 AC/B CBLVLT RCS RCS 570 NV CA

'
'

58 10/90
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Table 3.6 2. Partial Listing of Electrical Sources and Loads ,

at Haddam Neck (Continued)

i

POWER EMERG POWER SOURCE LOAD LOAD COMP COMPONE NT
SOURCE VOLTAGE LOAD ORP LOCATION SYSTE M COMPONENT 10 TYPE LOCATION

EP TR-4 460 AGA SWGRRM EP EP BUS a BS 5WGARM

EP TR 5 460 AGA SWGRRM EP EP BVS 6 55 SWGRAM

EP.TR4 e60 AC. B SWGRRM EP EP BVb 6 BS SWGRAM

EP TR-7 440 AC/B SWGRRM EP EP.BVS ? B6 SWGRAM

<

.

'

59 10/90
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Haddam Neck

3.7 CONTAINMENT HEAT REMOVAL SYSTEMS
'

3,7.1 System Function .
.

The containment heat removal systems consist of an integrated set of
subsystems that perform the functions of containment heat removal and containment
aressure control lollowing a loss of coolant accident (LOCA). In con unction with the
3CCS, the containment heat removal systems complete the post LOCA 1 eat transfer path
from the reactor core to the ultimate heat sink.

3.7.2 Svstem Definition
The containment heat removal systems consists of two separate subsystems:

Containment Air Recirculation (CAR) Systemi
-

Containment Spray (CS) System-

The Containment Air Recirculation System consists of four separate 50 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 coils, duct
distribution system, and instrumentation and controls. The containment air filtration
system uses the air recirculation fans as a driving force. The filters are located in fattr
separate banks connected to the inlet plenums 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 norr.les,
valves, and connecting piping. There are no heat exchangers in the contatnment spray
system (except for the RHR heat exchangers used when the RHR system provides
containment s ray How). During the injection mode, flow to the containment spray system
is delivered b > the two low pressure injection system.(LPI) pumps with water supplied
from the RW T. The fire water system is available as a backup. During recirculation
mode, flow to the containment spray system is delivered by the two RHR pumps taking
suction on the containment emergency sump.i

| The interface between the containment spray system and the LPI and RHR
systems is shown in Figures 3.71 to 3.7 3. A summary of data on selected LPI and RHR,

! system components is included in Section 3.3 (ECCS). The interface between the
containment fan coolers and the service water system is shown on the SWS drawings in
Section 3.9.

3.7.3 - System Onern! Inn
,

| The containment air recirculathn system is an engineered safety feature (ESF)
syster.n that is in use during normal plant geration with three or four fans operating.
System ESF operation is imtlated 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 a 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 dunng the injection phase. After the ECCS is realigned from
inj'ection to recirculation, the flow is remote manually shifted from the LPI pumps to the
RHR pumps. The containment spray system is to be actuated when containment pressures
exceed 40 psig.

3.7.4 System Success Criterin

The success criteria 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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Haddam Neck

deluge valves are open) or 2 of 4 fan cooler units from the Containment Air Recirculation
(CAR) System (requiring 1 of 4 senice water pumps to complete the heat transfer path). If
the core deluge valves are closed, the success entena for the containment spray system is 1
of 2 LPI pumps or 1 of 2 RHR pumps (Refs.1,2).

3.7.5 comnonent Information

A. RHR Pumps l A, IB
1. Rated Flow: 2200 gpm @ 300 ft head (130 psig)
2. Shutoff Head: 925 ft head (400 psig)
3. Type: Vertical, single stage, centrifugal

'

B. LPI Pumps l A, IB
1. Rated Flow: 5500 gpm @ 590 ft head (255 psig)
2. Shutoff Head: 809 ft head (350 psig)
3. Type: Horizontal, single stage, centrifugal

C. Containment Fan Cooler Units (4)
1. Flow Rate: 55,000 cfm @ 40 psig
2. Max Flow Rate: 65,000 cfm -
3. Type: Centrifugal fan and transverse finned coils

D. Refueling Water Storage Tank
1. Nominal volume: 250.000 gallons
2. Minimum Volume: 150,00 gallons
3. Operating pressure: Atmospheric

3.7.6 Sunnort Systems and Interfacas

A. Control Signals
1. Automatic

An 51 signal automatically starts all containment fan cooler units.

2. 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.

- B. Motive Power
The LPI and RHR pumps, containment fan cooler units, and related motor-
operated valves are Class lE AC loads that can be supalled from the standby
diesel generators, as described in Section 3.6. Redunc ant loads are supplied
from separate load groups.

C. Cooling Water -
The containment fan cooler units are cooled by the senice water system (see
Section 3.9).

3,7. 7 - Section - 17 References

l'. " Connecticut _ Yankee Probabilistic Safety Study", Sections 4.2.16 an'd 4.2.17,
Northeast Utilities Service Company, Febmary 1986,

2. Haddam Neck FSAR, Section 3.6.
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Haddam Neck
3.8 AUXILIARY COOLING WATER SYSTEM (ACWS)
3.8.1 System Function '

The ACWS serves to remove heat from the reactor auxiliaries and RHR heat
exchangers and to transfer heat to the Service Water System for rejection to the ultimate
heat sink. The ACWS operates during all normal modes of operation and following
accidents. The ACWS serves as an intermediate system between the RCS and SWS,
thereby reducing the probability of leakage to the environment of potentially radioactive
coolant. The ACWS also serves as a backup system to cool the reactor coolant pump seals
(see Section 3.4),

3,8.2 System Deffnlilon

The auxiliary cooling water system (ACWS)is a closed loop cooling water
system consisting of three 1007c capacity
ACS surge tank, and associated valves, pumps, tao K0% capacity heat exchangers,onepiping, and instrumentation. The system is
designed to supply cooling water to the following vital components:

Reactor coolant pump thermal barriers and bearing oil coolers.-

Nonregenerative heat exchangers-

Seal water heat exchanger-

RHR heat exchangers (during plant cooldown)-

Charging pumplube ollcoolers-

RHR pump seal coolers (during plant cooldown)-

Heat is transferred by the ACS heat exchangers to the service water system.
Simplified drawings of the ACWS are shown in Fi tures 3.81 and 3.8 2. A summary ofl
data on selected ACWS components is presented in Table 3.81.

=3,8.3 System Ooeration

Dunng normal operation two pumps and one heat exchanger are capable of
serving all operating components, The standby pump and heat exchanger provides 1007c i

backup during normal operation, All three pumps and both heat exchangers are used to
remove residual and sensible heat during shutdown, however, only one pump and heat
exchanger are required.

All three pumps supply a common header to the heat exchangers, which in tum
sup alies a common header servmg all remaining components, so that any pump and heat
exc1 anger combination can :ool the com
redundancyin pumps and heat exchangers,ponents served by the system. In spite of the 1

the ACWS is a single train system.
The ACS heat exchangers transfer heat to the Semce Water System. The ACS

surge tank is connected to the sucuon side of the pumps, accommodating fluid expansion
and contraction in the system and maintaining pump suction head requirements.

3,8'4 System Success Crlierin,

Following a LOCA, one ACS pump and one heat exchanger are capable of
fulfilling system requirements (Refs.1,2). The Service Water System is required to
remove heat from the ACWS (see Section 3.9),

3.8.5 Comnonent Information .

A. Auxiliary Cooling Water p@ umps l A, IB,1C1. Rated flow: 2750 gpm 150 ft. head (65 psid)
2. Rated capacity: 1007c

- 3. Type: Honzontal centrifugal
|
,
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Haddam Neck

B. Auxiliary Cooling system heat exchangers 1 A,1B
1. Desi n Temperature: 200T

| 2. Desi n Press: 150 psig
'

3. Desi n Duty: Not determined
I 4. Type: Shell and straight tube

! C. Surge tank
! 1. Total Volume: 2000 gallons
'

2. Normalwater volume: 1000 gallons

3.8.6 Sunnort Sntems and Interfaces

A. 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 injesJon (SI) system,

i 2. Remote manual
~

The ACWS can be operated from the control room.

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

C. Other
; 1. Lubrication and cooling are assumed to be pmvided locally for the ACWS
I pumps.
'

2. Systems providing ventilation for the ACWS pump room have not been
; detemuned

i
'

3,8.7 Section 3.R References

1. Haddam Neck Final Safety Analysis Report, Section 5.2.3.2.
2. " Connecticut Yankee Probabilistic Safety Study", Section 4.2.5, Northeast-

Utilities Service Company, February 1986.

.
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Table 3.8-1. Haddam Neck Auxiliary Cooling Water System Data Summary '

for Selected Components
;

COMP. POWER SOUnCE EMERG.
COMPONENT ID TYPE LOCATION POWER SOURCE VOLTAG E LOCATION LOAD GRP.,

ACS-HX1 A, FM 21PAB
ACS-HX1B

! ACS-HX1 A. fM 3SPAB
.

. ACS-HX1B'
|

- ACS-P1A MDP 21PAB EP-BUS 4 480 SY O U1M AC/A

ACS-P1B MDP 21PAB EP-UUS 6 480 SWGUW AC/B
!

ACS-P1C MDP 21PAB EP-BUS 7 480 SWGUIM AC/B

SWS-3 MOV 21PAB EP-MCCS-1 480 SVOUM AC/A.;

AC/D i.

'
SWS-4 MOV 21PAB EP-MCCS-1 480 SWGue.1 AC/A. f

- AC/B3
: o j
i

1

)

i :
4

4 y

'
I
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l
3,9 SERVICE WATER SYSTEM (SWS)

3,9,1 System Function

The SWS supplies all the eqdpment cooling water for the plant, including the
emergency shutdown requirements. Equbment cooled by the SWS includes the diesel
;cnerators, the component cooling water heat exchangers, containment air ;ooler units.
GIR heat exchangers (under emergency conditions), spent fuel pit cooler, and various air
conditioning and ventilation coolers and condensers.

' 3,9.2 System Definition

The SWS is an open loop system. The system consists of four pumps that feed
tu .., arate main supply headers. The headers are cross tied by manual valves 236 and
237 so that any combmation of pumps can serve both head rs during normal operatingi

conditions. The pumps take a suction from the screenwell, Cooling water to the spent fuel
pit cooler, containment air cooling urtits, and CCW heat exchangers can be arovided by
either header. Cooling water to the diesel generators can be provided by either acader if the
manual cross tic between the service water loops is left in the normally open position.

Simplified drawings of the SWS are shown in Figures 3.91 and 3.9 2. A
summary of data on selected SWS components is presented in Table 3.91,

3.9.3 System Oneration

During normal operation, three SWS pumps are running, with the fourth pump ,

in standby, The fourth pump wHi autoncically start on a loss of header pressure.
The st:rvice water pumps are powered by 480 VAC buses 4,5,6 and 7. Each

diesel generator is sized to 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
valves SW 1 and SW 2.

3,9,4 System Success Criterin

Under emergency shutdown and accident conditions, system success can be
achieved by one of four service water
operated valves SW 1 and SW 2 close),pum?s if non safety loads are isolated (motor-if tie non safety loads are not isolated, two of
four SWS pumps are required (Refs.1,2).

3,9.5 Comoonent Informntig
:

A. Service Water pumps 1 A.1B,1C, ID
1. Rated flow: 6,000 gpm @ 150 ft head (65 psig)
2. Rated capacity: 1007c (safety loads onlf
3. Type: Vertical, two stage, centrifugal'

3,9.6 Sunocre Systems and Interfaces

A. Control Signals,

'

l. Automatic
During normal operation with three SWS pumps running, the fourth pump
will be automatically started if pump discharge pressure decreases below a
setpoint value. .

2. Remote Manual
The SWS pumps can be operated from the control room.

70 10/90-
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l
lB. Motive Power !

The motor driven SWS pumps and motor operated valves are Class IE loads
that can be supplied from the standby diesel generators as described in Section
3.7.

C. Other
1. Lubrication is provided locally for the SWS 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.

3.9.7 Section 3.o References

1. Haddam Neck Final Safety Analysis Rewrt, Section 9.2.1.
2. " Connecticut Yankee Probabilistic Safety Study", Section 4.2.4, Northeast

Utilities Service Company, February 1986.
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Table 3.9-1. Haddam Neck Service Water System Data Summary |
for Selected Components

COMP. POWER SOURCE EMERG...

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

SWS-1 MOV 21 rIBLDG EP-MCCS-1 480 SWGHRM AC/A,
ACB j

SWS-2 MOV 21ITBLDG EP-MCCS-1 480 SWGHRM AC/A,
,

AC/B '

SWS-5 MOV 21PAB EP-MCCS-1 480 SWGHRM AC/A,
AC/B

SWS-6 MOV 21PAB EP-MCCS-1 480 SWGRFW AC/A,
AC/B ,

SWS-P1 A MDP SCHNHSE EP-BUS 4 480 SWGRHM AC/A '

SWS-P1B MDP SCHNHSE EP-BUS S 480 SWGHRM AC/A .
.

SWS-P1C MDP SCRNHSE EP-BUS 6 480 SWGHRM AC/B

i SWS-P1 D MDP SCHNHSE EP-BUS / 480 SWGRRM AC/B

.
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Haddam Neck

4. PLANT INFORMATION
4.1 SITE AND BUILDING SUhih1ARY

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 41 (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 Pn, mary
Auxiliary Building, the Fuel Storage Building, and the Service / Machine Shop Building.

I 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 RHR 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 contains portions 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 system 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 various 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 clarity in these simplified layout drawinJs. Labels printed
in up 3ercase correspond to the location codes !!sted in Table 4-1 and usec in the commnent
data istings and system drawings in Section 3. Other lowercase labels are provic ed for
information only. Syrnbols used in the layout drawings are defined in Appendix A.

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

! Section 4 References

1 Heddleson, F.A. " Design Data and Safety Features of Commercial Nuclear Power
Plants", ORNL-NSIC-55, Vol. I, Oak Ridge National Laboratory December 1973.
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Table 41. Definition of Haddam Neck Building and
Location Codes -

t

|- @ Descrintions

1. ACHGCUB Char;;ing Pump A Cubicle located in the Primary Auxiliary
l Builcing at the 21' elevation.

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

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

| 4. BCHGCUB Char,;ing Pump B cubicle located in the Primary Auxiliary
Builc.ing at the 21' elevation.

5. CBLVLT Cable Vault located at the 21' elevation on the northwest side of
the Reactor Containment..

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

7, CX Reactor Containment.

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

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

10. DWST Demineralized Water Storage Tank located southwest of the
Reactor Containment.

I 1. HTPPCH Hot Pipe Chase adjacent to the cold pipe chase located
underground at the 13' 5" elevation xtween the Primary
Auxiliary Building and the Reactor Containment, and underneath
the Primary Auxiliary Building.

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

13. hETCUB 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
Building outside along the south wall of the Primary Auxiliary
Building -

15. PPGLY Pipe Gallery located east of the Primary Auxiliary Building
between the RWST and Boron injection tanks at the 13'-6"
elevation.

9' 10/90

~..._ . . _ . .



. ._ - . _ _ . . _ ._ . . _ . _- . . _ _ ._ ._ _ _ _ _ _ . __

Table 41. Definition of Haddam Neck Building and
Location Codes (Continued) .

Codes Descrintions

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

~

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

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

19. RHRPIT Residual Heat Removal Pn located in the Primary Auxiliary
Building at the 19' elevatan.

20. RWST Refueling Water Storage Tank located adjacent to 'the east end of
the Primary Auxiliary Building,

21. SCRNHSE Screenhouse intake structure located at the east bank of the
Connecticut River.

22. SICUB High Pressure Safety Injection Cubicle located in the 21'
elevation of the Primary Auxiliary Building.

'

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

24. TBCSPRA Cable Spreading Area located inside the Terry Turbine Building,

i at the the 37' elevation over the lunch mm.
|
'

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

26. ULTTBLDG 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..

| 27. WS1DSPZL Areas inside the waste disposal building where ACWS piping
' runs.

28. 21PAB The 21' elevation of the Primary Au'xiliary Building.

29. -21TTBLDG The 21' elevation of the Terry Turbine Building.

30. 35PAB The 35' el'evation of the Primary Auxiliary Building.

31. 37TB The 37' elevation of the Terry Turbine Building.
,

32. 47SFP The Spent Fuel Poollocated in the Fuel Storage Building at the
47' elevation.

'

92 10/90'

,

e- - , ,,,wr +-r-- y ..,iew-,,-, y e,-ee,- e,,.>,, ....e . .. , , -- ,-



Table 4 2. Partlai Listing of Components by Location
at Haddam Neck

COMPONENT COMP
LOCATION SYSTEM D TYPE

21PAB ACWS ACS-HX1 A, HX
ACS-HX1B

21PAB ACWS ACS PI A MDP

2tPAB ACWS ACS-P t B
'

ttDP

2tPAB ACWS ACS P1C MDP

21PAB ACWS S W S-4 MOV

21PAB ACWS S W S-3 MOV

2tPAB ECCS RH 21 MOV

2tPAB SWS SWS5 MOV

21 PAD SWS 'WS4 MOV

21TTBLOG AF WS AFW PI A TDP

21TTBLDG AFWS AFW PIB TOP

21TTOLOG AFWS AFW45 MOV

2t TTBLOG SWS S W S-1 MOV

21TTBLOG SWS S W S-2 MOV

35PAB ACWS ACS-HX1 A, HA
ACS-HX1 B

37TB AFWS AFW 1301 1 A NV
THAU 13014A

ACHGCUB CVCS CH PtA MDP

ACHGOUB CVCS CH 33 MOV

BATRMA EP EP BATT A BATT

BATRMB EP EP BATi B BATT

B0HGCUB- CVCS CH PIB MOP

BCHGCUB CVCS CH-32 MOV

CR- EP EP BUS 2A BS

CR EP EPBUS2B- BS

CR EP EP BUS 2C BS

CR EP EP BUS 20 BS

CR EP EP INV A INV

CR EP EP INV B INV

CR EP EP INV C INV

CR EP EP lNV D INV

.
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Table 4 2, Partial Listing of Components by Location
et Haddam Neck (Continued)

-
,

|

COMPONENT COMP
LOCATION SYSTEM D TYPE

Cx CVCS CH 2928 MOV

Cx CVCS CH 292C MOV

Cx ECCS RH471 A, MOV
RH.871 B

CA ECCS SI-861 A THRU MOV- i

SI-8610
CX ECCS RH 781 MOV

Cx ECCS RH 780 MOV

CX ECCS RH 603 MOV

CX ECCS RH 604 MOV

Cx RCS CH 200 MOV

Cx. RCS RCS 569 MOV-

Cx RCS RCS 570 NY

CX RCS RCS-568 - NV

Cx RCS RCS 567 MOV'

l

DGRA% EP EP CB C8 - CB.

DGRA% EP EP DG-2A CG

DGRA% EP $PBUS8 BS

DGRMB EP EP CB-C9 CB

DGAMG EP EP DG 28 00

DGRMB EP EP BUS 9 BS

DWST AF WS AFW-DWST TK

DWST AFWS AFW 509 XV

PWST AF WS AFW PWST TK
1

! RHRPli ECCS RH HX1 A, HX
RH.HX1B

RHRPIT ECCS RH PIA MOP

RHRPii ECCS RH P1B MOP

RWST ECCS- Si24 MOV

SCRNHSE SWS SWS PI A MOP

SCRNHSE SWS SWS P1B MOP

SCRNHSE SWS SWS-P IC MOP

SCRNHSE SWS SWS-P ID MOP
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Table 4 2. Partial Listing Cf Components by Lccaticn

| st Haddam Neck (Continued)

.

COMPONENT COMP
LOCATION SYSTEM D TYPE

SCUB ECCS SbP1 A . MDP

SCUB ECCS SIPIB MDP
,

SWGRAM EP EP BC 1A BC

SWGRAM EP EP BC-1B BC

~bvGRAM EP- EP-BUS 2 BS

SWGRRM EP. EP BUS 3 BS

SWGARM EP EP4 USA BS

SWGRRM EP EP-BUS B BS

SWGRRM EP EPBUS4 BS'

SWGRAM EP EP BUS 5 BS '

SWGRAM EP EPBUS6 BS

SWGRRM EP EPBUS7 BS

SWGARM EP EP TR4 TR

SWGRRM EP EP TR5 TR

SWGRAM EP EP TR6 TR

SWGRAM EP EP TR 7 TR

SWGRRM EP EP MCC51 MCC

| SWGRAM EP EP MCC61 MCC

| SWGRRM EP EP-MCC5-1 MCG

!
t
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APPENDIX A
| DEFINITION OF SYMBOLS USED IN THE SYSTEM AND-
| LAYOUT DRAWINGS

A1, SYSTEM DRAWINGS

A1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow .

paths in a system and the important interfaces with other Guld 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 liries 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 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 . Cow path in closed loop systems which is right-

to Icft.
Another exception is the Reactor Coolant systerr (RCS) drawing which is-

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

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

A 1.
Most valve and pump symbols ar
distinguish among similar componec designed to allow the reader to

-

nts based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pne .imatic 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) valves, and valves that perform an
overpressi.re protection function. No attempt has been made to define the
specific t'

-

of valve). pc of valve (i.e., as a globe, gate, butterfly, or other specific type
Pump syrnbols distinguish between centrifugal and positive displacement-

'

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

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

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

the actual room 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 pi
underground pipe runs). ping passes (i.e. ' including pipe tunnels and'
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 locanon version of the fluid system drawings.
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'

A 1.2 Electrical System Drawings

The electric power system drawings focus o'n the Class IE portions o'f the
plant's electric power system. Separate drawings are provided for the AC and DC portions-

of the Class IE system < There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. le

- drawing conventions used in the electncal system drawings are the fouowing:

Flow generally is tg to bottom-

6 Jne AC power drawings, the interface with the switchyard and/or offsite-

pid is shown at the top of the drawing.
..n the DC 1,ower drawings, the batteries and the interface with the. AC-

power system are shovm 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 actual1

cable routing in the plant.
Component locations that are not known are indicated _ by placing-the-

discrete components in an unsbaded (white) zone.

A2. SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

A general view of each reactor site and vicinity is, presented along with a -
simplified site plan showing the arrangement of the major butidings, 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 'he site. As built scale drawings should be consulted for this purpose.

Labels primed in bold uppercase correspond to the location codes defined in --
~

Section 4 and trsed in the component data listings and system drawings in Section 3. Some
additional labels are included for infomiation and are printui in lowercase type.,

A 0. 2 ' ayout Drawings,

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

_ . . . . .
-t

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways,- elevators, and doorways are shown in the simplified layout
drawings however, many imerior walls have been omitted for clarity, The building layout

'

I
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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- 1

defined in Section 4 and used in the component data listings und system drawings in |

| Section 3. Some additional labels are included for information and are printed in lowercase
type.

A3, APPENDIX A REFERENCES

| 1, Heddleson, F.A., " Design Data and Smfety Features of Comniercial Nuclear
Power Plants.", ORNL-NSIC 55, Volumes 1 to 4, vak Ridge Nr.tional
Laboratory, Nuclear Safety Information Center, December 19'i3 (Vol.1),
January 1972 (Vol. 2), Apn'l 1974 (Vol. 3), and March 1975 (Vol. 4)

|
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Figure A 1. Key To Symbols in Fluid System Drawings
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Figure A 1. Key To Symbols in Fluid System Drawings
(Continued)
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Figure A 2. Key To Symbols In Electrical System Drawings
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Figure A 3. Key To Symbols in Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERhtS USED IN THE DATA TABLES

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

SYSTEM (also LOAD SYSTEht) 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:

Cah DefWdon

RCS Reactor Coolant System
AFWS Auxiliary Feedwater System
ECCS Emergency Core Coolmg System (including HPI, Lpi,

RHR, and Containment Spray)
CVCS Charging System
EP Electric PowerSystem
ACWS Auxiliary Cooling Water System
SWS Senice Water System

COhiPONENT ID (also LOAD COMPONENT ID) The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component ids, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR) An example is HPI 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 mimber appearing in the phnt piping and
instrumentation drawings (P& ids) snd electrical one line systun drawings.

LOCATION (also COhiPONENT LOCATION and POWER SOURCE LOCATION) -:

| Refer to the location codes defined in Section 4.

I COMPONENT TYPE (COhiP TYPE) Refer to Table B 1 for alist 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
(i.e, a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system.- A single com >onent may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

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

EMERGENCY LO AD GROUP (EMERO LOAD GROUP) AC and DC load groups
(or electrical divisions) are defined as appropriate to the slant. Oenerally, AC load groups

| are identified as AC/A, AC/3, etc. The emergency loac group for a third of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB DC load group follows similar naming conventions,
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l TABLE B 1. COMPONENT TYPE CODES

COh1PONENT COhiP TYPE

VALVES:
Motor operated valve MOV
Pneumatic (air operated) valve hY or AOV
Hydraulle valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non return valve- -NCV
Hydraulic non r tum valve HCV
Safety valve SV
Dual function safety / relief valve SRV
Power operated relief valve . PORV
(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 generator (U tube or once through) SO
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 (alr to water HX, usually ACU or FCU
including a fan)
Condensing (air conditioning) unit COhD

'

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery B.ATT
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T A B L E B.I. COMPONENT TYPE CODES (Continued)

COMPONENT Q)MP TYPE

ELECTRIC POWER DISTRIBUTION EQUIPMENT:,

Bus or switchgear BUS
Motor control center. MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Invener INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and invener)
Motor generator MO
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

!I

!

,

1
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