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CAUTION

The % formation in this re sort has been develo aed over an extended period of time
based on a site visit, the F nal Safety Analysis 3eport, system and layout drawings,
and other published information. To the best of our knowledge, it accurately
renects the plant configuration at the time the information was obtained, however,
the information in this document has not been independently veri 6ed by the licensee
or the NRC.

. . TICE

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

hir, hiark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Systems Technolot.y
hiall Stop 8E2

Washington, D.C. 20555

With copy to:

hir. Peter Lobner
hianager, Systems Engineering Division

Science ApplicationsIntemationalCorporation
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
or teferences should be included if possible.

|
|
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Seabrook1

SEAHROOK 1 SYSTEh! SOURCEBOOK>

.

This sourcebook contains summary information on the Seabrook 1 nuclear>

power plant. Summary data on this plant are presented in Section 1, and similar nuclear1

power plants are ident{fied in Section 2. Information on selected reactor plant systems is
3 resented in Section 3, and the site and buildine layout is illustrated in Section 4. A
albliography of te ports that describe features of thTs plant or site is presented in Section 5.
Symbols used in tae system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix L.

1. SUMhtARY DATA ON PLANT
Basic information on the Seabrook 1 nuclear power plant is listed below:

Docket number 50-443-

Operator New Hampshire Yankee-

Location Seabrook, New Hampshire-

Commercial operation date 5B0-

Reactor type PWR-

NSSS vendor Westinghouse-

Number ofloops 4-

Power (MWt/MWe) 3411/1150
.

'
-

Architect engineer United En ;ineers & Contractors, Inc. .-

Containment type Reinforrec concrete cylinder with steel-

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

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
Seabrook 1 utilizes a Westinghouse PWR four loop nuclear steam supply

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

Braidwood 1 and 2-

Byron I and 2-

Callaway-

'

Catawba 1 and 2 (ice condenser containment)-

Comanche Peak 1 and 2-

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

Haddam Neck-

Indian Point 2 and 3-

McGuire 1 and 2 (ice condenser containment)-

Millstone 3 (subatmospheric containment) ;
-

Salem 1 and 2--

Sequoyah 1 and 2 (ice condenser containment)-

South Texas 1 and 2-

Trojan
i

-

Vonle 1 and 2-

Watts Bar 1 and 2 1-

Wolf Creek-

- Yankee Rowe
. Zion 1 and 2-

1 8S0
.
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Seabrook 1

3. SYSTEM INFORMATION '

This section contains descriptions of selected systems at Seabrook 1 in terms of
general function, operation, system success criteria, major components, and suppon
systen, requirements. A summary of major systems at Seabrook 1 is presented in Table 3-
1. In the " Report Sectica" column of this table, a section reference (i.e.,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 s
column, a cross ystem is not describ:d in this report. In the "FSAR Section Reference"reference is provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of infonnation
on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 31, The functional
relationships that exist among cooling water systems required for safe shutdown hre shown
in Figure 31. Details on the indivic ual coollng water systems are pmvided in the repon
sections identified in Table 31.

!

>

2 8/90
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, v |Table 3-1. Summary of Seabrook I Systems Covered in this Report ;

s

.,t Generic Plant-Specific Report FSAR Section .

;! System Name System Name Sectica Reference !
ii Reactor lleat Removal Systems '

Reactor Coolant System (RCS) Same 3.1 5--

,

- Auxiliary Feedwater(AFW) and Emergency Feedwater System. 3.2 6.8. 10.4.12
Secondary Steam Relief (SSR) Startup Feedwater System

; Systems ;
,

!
,

. i
- Eirug.my Core Cooling Systems Same !,

(ECCS) !;

: - liigh-Pressure Injection Safety Injection System,CVCS 33 63,93.4 >

& Recirculation !

! - 1.ow-pressure Injection Residual licat Removal (RI1R) 33 63,5.4.7 i

; & Recirculation System ;
*

. i
--- Decay Heat Removal (DHR) Residuallicat Removal (RHR) X 5.4.7. 63 !

. System (Residual Heat Removal System -

(RIIR) System)
!

! - Main Steam anxi Power Conversion Main Steam Supply System X' 10 3
: Systems Condensate and Feedwater Systems, 10.4.7 '

i,
. Circulating WaterSystem 10.4.5 i

k- - Other Heat Removal Systems None identified - - f
i

'

Reactor Cooiant Inventcry Control Systems- - :'

- Chemical and Volume CetrolSystem Same 3.4 9.3.4 |
(CVCS)(Charging System) '

,

'

- ECCS See ECCS, above - - ;

:p ?

,

!i
.

,

. p

| i

i

-
- . . . - . _ . .__



. . .

,

;-

j.

.

. {
; + !
! Table 3-1. ' Summary of' Seabrook 1 Systems Covered in this Report (Continued)

{i <

'i !
iGeneric Plant-Specific Report FSAR Section
}System Name System Name Section Reference t

;

. Containment Systems ' .!' - Conta:nment Same X 6.2.1 |
i, t

|

[ ' Containment Ileat RemovalSystems Same - - |
--

1
.
.

- Containment Spray Systems Containment Buiding Spray 3.9 6.2.2 |
. System ;

,

- Containment Fan CoolerSystem Containment Structure Cooling 3.9 9.4.5 [
System i

|

- Containment Nonnal Ventilation Systems Containment Enclosure Area 3.9 9.4.6 !

Cooling and Ventilation System !: ., ,

- Combustible Gas Control Systems Same X 6.2.5
!

Reactor and Reactivity Control Systenes |
- Reactor Core Same X 4 '

i:
! - Con:rol Rod System Control Rod Drive System X 4.6
i :

- Boration Systems See CVCS,above - - !
! !
.

! Instrunnentation & Controt'(I&C) Systems :

Reactor Pmtection System (RPS) ReactorTrip System 3.5 7.2 !I --

*
,

- Engineered Safety Feature Actuation -Same 3.5 7.3
,

System (ESFAS) |
1

7

i - Remote Shutdown Synem Remote Safe Shutdown (RSS) 3.5 7.4.2. 7.4.3 :=

! 3 Pacels |

',
.

Various systems X 7.5, 7.6. 7.7 j
t

- Other I&C Sys'. ems
j

*
|

[ }

i |
-

,

,. . _ _ , , . _ . . .
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Table 3-1. Summary of Seabrook I Systems Covered in this Report (Continued)

|
I !

t
i t

. Generic Plant-Specific Report FSAR Section [
{ System Name System Nam __t Section Reference ;

: i
! .. Support ' Systems |
| :- Class IE Electric Power System Same 3.6 8.13,83.1.8.3.2 !

Non-Class IE Electric Power System Same X 8.1.1. 8.1.2. 8.2 |,-;
, ,

DeselGenerator Auxiliary Systems Same 3.6 9.5.4 thru 9.5.8 f
-

. Component Cooling Water (CCW) Primary Component Cooling 3.7 9.2.2 !:-

i System Cooling Water System i

1

! - Service Water System (SWS) Sane 3.8 9.2.1 j
2. i

!
-

Other Cooling Water Systems None Identified - - '.--

* ;

j - Fire Protection Systems Same X 9.5.1 !
~

- |
'

- - Room Heating. Ventilating, and Air- Same X 9.4.1 thru 9.4.15 :

Conditioning (11VAC) Systems-
|

j - : Instrument and Service AirSystems Compressed AirSystems X 93.1 !
i
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[ - Rulioactive Waste Systems Radioactive Waste Management X 11- |
) Systems |

i

- Radiation Protection Systems Same X. 12 !
'

!"

ce

j, 3- )
\

! .
'

s .
,

i

e

!

i i
~

i

. . . -, -
i

_ . - -



, _ _ _ _ _ _ . . - _ _ _ _ _ _ _ . _ _ _ _ . _ . _ _ _ _ _ ___ _ _ . _ - . _ - _ . _ _ _. _ _ _ _ _ _ _ . _ . . . . . - ._ . _ . . ~ . . .

n.e .

'. |*

,

H TOREericutAtrowAttesysitu

CHWPc PWP 2A)

cetPuuPoA)
U" '""

'

CONTAINMENT DUILDINGCBS .
castut 3 SPRAYExcew oonA j

T PCCWS PRIMARY COMPONENT.
- 4" N M COOLING WATER $YSTEM>

'g y }T RCP REACTOR COOLANT PUMP.

3 RHR P.E$: DUAL HEAT REloVAL.

g BlPWP6A j
SI SAFETY INEJCTION.

HGP c tL AMAL T
BAARIE R j

CONTANMENT T_
COOLIR P A J

h
PCCWS HEAT T

_
E OdNGTH A J

NTAKE
WAS

$WS Of NF OR A RW PWFHoust '
sfHLCTUNE,

(TOpm ,

(UNIT 1)ALTANTC
EW E NE cA s J OCE N

_

TRAN8

PCCWS HLAT T9 ExOMNGER 9 j

l f
b

CONTANMENT T
.

Eh te > LuERGENCY

HCP 1HERuAL T
BARRIE R /

i

,

- * ( sip w p .e }_ " v

-*CEx-,r.3, 3f m HLA
R mm

""
-*(,....)

-*( Ex?O s }-
-*(casPuuPee}.'

-*(cHAnom Puup ee)

-*C """," '*" >- .

:

:

|
l

Figure 31, Cooling Water Systems Functional Diagram for Seabrook 1

|
6 -8/90'

1
'

-. - _ . . _ , . . . _ . _ . . _ . . _. . _ , , . . , ,,_ ._..- ,. _



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

o; ,. .

<.

Seabro w 1 I

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,
(c) reactor coolant pumps,(d) the primary side of the steam generators,(e) a pressurizer,
and (f) connected piping out to a suitable isolation valve boundary. An isometric drawing
of a four loop Westingiouse RCS is shown in Figure 3,1 1. Simplified diagrams of the
RCS and immortant 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 heat transfer path to the ultimate heat sink is completed by the main steam
and power conversion system and the circulating water system.

~

Following a transient or small LOCA (if RCS coolant inventory is maintained),
reactor core heat is still transferred to secondary coolant in the steam generators. Flow in
the RCS is maintained by the reactor coolant pumas or by natural circulation. The heat
transfer path to the ultimate heat sink can be establis led 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,
i There are two power operated relief valves (each in series with a motor opet ved block

valve) and three safety valves on the pressurizer, A continued inability to establish
adequate heat transfer to the steam generators will result in a LOCA like condition (i.e.,
continuing loss of reactor coolant through the pressurizer relief valves). Repeated cycling
9'bese relief valves has resulted in valve failure (i.e., relief valve stuck open).

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

3.1,4 System Success criteria

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

An unmitigatable LOCA is not initiated.-

If a mitijatable LOCA is initiated, then LOCA mitigating systems are-

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

-7 890
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RCS integrity is rnaintained and transient mitigating systems are successful, r. -

or
RCS integrity is not maintained, leading to a LOCA like condition (i.e.

'

-
,

stuck open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful.

,

3.1.$ Comnonent Information

A. RCS
; 1. Total system volume, including pressurizer: 12,265 ft3
i 2. Normaloperating pressure: 2235 psig

B. Pressurizer
1. Intemal volume, full power: 1800 ft3
2. Design pressure: 2485 psig

C. Reactor Coolant Pumps (4)
1. Rated flow: 100,600 gpm @ 28R ft, head (124.8 psid)
2. Type: Vertical, single stage, centrifugal

D. Power-Operated Relief Valves (2)
1. Set pressure: 2485 psig '

2. Relief capacity: 210,000 lb/hr(each)@ 2385 psig

E. Safety Valves (3),
>

1. Set pressure: 2485 psig
2. Relief capacity: 420,000 lb/hr (each)

F. Steam Generators (4)
1. Type: Vertical shell and U tube
2. Model: F
3, Steam flow: 3.78 x 106 lb/hr

3.1.6 Sunnort Systems and Interfaces

A. Motive Power
1. The reactor coolant pumps are supplied from Non Class IE switchgear.-
2. There are four banks of pressunzer henters. Two banks are Class IE AC

loads that can be suppliec from the standby diesel generators as described in
Section 3.6. The remaining two banks are Non Class IE AC loads that are
powered from 480 VAC buses 11 and 12.'

B. Reactor Coolant Pump Seal Injection Water System
The charging system (see Section 3.4) supplies seal water to cool the reactor
coolant pump shaft seals and to maintain a controlled in leakage of seal water
into the RCS, Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA.-Ifloss of sealinjection
flow should occur, the thermal barrier heat exchanger, which is cooled by the-'

primary component cooling water system (see Section 3.8), cools the reactor.

8: 8/90
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coolant to an acceptable level before it enters the pump bearing and the shaft seal
area (Ref.1).

3.1,7 Section 3.1 References
1. Seabrook 1 FSAR, Section 5.
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Table 3.1-1. Seebrook 1 Reactor Coolant System Data Summary ~;
for Selected Components

COMPONEN'.' ID COMP. LOCATION POWER SOURCE VO LTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

RCS-122 MOV RC EP-MCC-52' 480 SWGRMA AC/A
RCS-124 MOV RC EP-MCC-621 480 SWGRMB AC/B
RCS-22 MOV RC EP-MCC-621 480 SWGRMB AC/B
RCS-23 MOV RC EP-MCC-521 480 SWGRMA AC/A
RCS-456A NV RC EP-BS-11 A 125 SWGRMA DC/A
RCS-4568 NV RC EP-BS-118 125 SWGRMB DGB
RCS-87 MOV RC EP-MCC-621 480 SWGAMB AC/B
RCS-88 MOV RC EP-MCC-521 480 SWGRMA ACIA
RCS-RV RV RC

C

oo

;

;
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3.2 EMERGENCY FEEDWATER SYSTEM (EFWS) AND '

'

SECONDARY CTEAM RELIEF SYSTEM (SSRS)

3.2.1 System Func 2.e.
The EFWS proVidis a source of feedwater to the steam generators to remove

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

3.2.2 System Definition
.

The Seabrook 1 Emergency Feedwater System, also known as the Auxiliary
Feedwater System, is a safety class system consisting of two pumps (one motor driven
and one steam turbine-driven), valves, and associated piping. The EFWS is augmented by
a nonsafety class system, the Startup Feed Pump System (SUFPS), which consists of one
motor driven pump, valves, and associated piping.

The elements of the SUFPS are located in the turbine building. The SUFPS
pump takes a suction from the Condensate Storage Tank (CST) and discharges to the main
feedwater pump discharge header, the make up header from the CST, the steam generator
recirculation pum) discharge header, and the EFWS pump discharge header. Simplified
drawings of tae S JFPS are shown in Figures 3.21 and 3.2 2.

The elements of the EWFS are located in the emergency feedwat;r pump
building. The system's pumps are each capable of providing 100% of the required cooling
flow. One pump is motor driven, and the second pump is steam turbine driven with steam.
supplied from either steam generator A or B. Both pumps take suction from the CST. "

Simplified drawings of the EFWS are shown in Figures 3.2 3 and 3.2 4.
The SSRS consists of five safety valves and one hydraulically operated

atmospheric rel!cf valve on each of the four main steam lines, as shown in Figures 3.2 3
and 3.2-4.

3.2.3 System Oneration

During normal operation, both the SUFPS and EFWS are !n standby. The
SUFPS pump stans automatically upon loss of both main turbine-driven feedwater pumps
unless a safety injection, loss of offsite power, or high high steam generator level signal
also occurs. Given a safety injection, steam
offsite power signal, the EFWS will take over. generator low low water level, or loss ofThat is, the turbine driven EFWS pump-
steam admission valves will open and the motor-driven EFWS puQ s - 11 automatically
start. Both EFWS pumps discharge into a common supply header wch supplies four
individual lines, one to each of the four steam generator main feedwater lines.

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

3.2.4 System Succeu Criterin

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

14 8/90
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hiakeup to two of the four steam generators provides adequate decay heat-

removal from the Reactor Coolant System.
The turbine driven EITVS pump or the motor-driven EISYS pump can provide-

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

3.2.5 Comoonent Informntion

A. hiotor driven EFWS pump 378
1. Rated flow: 710 gpm @ 3050 ft head (1320 psig)
2. Rated capacity.100%
3. Type: liorizontal, centrifugal

B. surbine-driven EFWS pump 37A
1. Rated flow: 710 ppm @ 3050 ft. head (1320 psig)
2. Rated capacity: lW%
3. Type: liorizontal, centrifugal

C. hiotor driven SUFPS Pump i13
1. Rated flow: 1500 gpm @ 3000 ft, head (1300 psig)
2. Rated capacity: 200%
3. Type: lionzontal, centrifugal

D. Condensate Storage Tank
1. Capacity: 400,000 gallons
2. Reserved capacity: 200,000 gallons

E. Safety Valves (20 total,5 per main steam line)
1. Set pressure: 1185 to 1255 psig
2. Relief capacity: 893,200 to 945,300 lb/hr (per valve)

F. Atmospheric Relief Valves (4 total,1 per main steam line)
1. Set pressure: 1135 psia
2. Relief capacity: 400,000 lb/hr(each)@l135 psia

3.2,6 Suoport Systems and Interfaces

A. Control Signals
1. Automatic,

l a. The EFWS is automatically actuated on either a low low level in any
'

steam generator, a safety in,)ection signal, or a complete loss of electrical
power.

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

2. Remote manual
The turbine-driven EFWS pum) steam admission valves can be operated
from the main control board (h':CB) and the remote safe shutdown (RSS)
panel. The motor driven EFWS pump can be operated from the MCB and
the switchgear room.

15 8/90
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B. Motive Power
1. The motor driven EFWS pump and motor-operated valves are Class lE (

loads that can be supplied from the standby diesel generators as described in -

|'
'

Section 3.6.
2. The turbine-driven EFWS pump is supplied with steam from the main steam

'

! lines of either stesm generator A or B upstream of the main steam line
isolation valves. The power and contmls for the steam sul ply valves are

'

supplied from the Class IE DC system.
3. The motor driven SUFPS pump is a non class IE load (4160 VAC bus 4).

'

C. Other
: 1. Cooling water required for the pumps is supplied locally by the pump

discharge.
2. Lubrication is assumed to be provided locally for the EFWS p
3. Lubrication of the SUFPS pump is provided by a motor dn, umps.ven auxiliary

#

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

identified.
!

3.2.7 Section 12 Referggggg ^

;

1. Seabrook 1 Final Safety Analysis Report, Sections 6.8 and 10.3.
; 2. NUREG/CR 3531, " Review of the Seabrook Units 1 and 2 Auxiliary
; Feedwater System Reliability Analysis," Brookhaven National Laboratory, '

February 1984.

| 3. Seabrook Station Pmbabilistic Safety Assessment, Section 7.9.

|
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)
(

3.3.1 S3 stem Function
The ECCS, or Safety injection System (SIS), is an integrated set of subsystems

that perfomi emergency coolant injection and recirculation functions to maintain reactori

core coolant inventory and adequate decay heat removal following a LOCA. The ccolant
injection function is performed during a relatively short term period after LOCA initiation,
followed by realignment to a recirculation mode of operation to maintain long tenn, post-
LOCA core cooling. Heat from the reactu core is transferred to the containment. The heat
transfer path to the ultimate heat sink is nnpleted by the Residual Heat Removal (RHR)
system heat exchangers arid containment heat removal systems.

3.3.2 System Definition

The emergency coolant injection (ECI) function is performed by die followmg
subsystems:

- Charging System (CVCS, see Section ^.4)
Safety injection System-

Accumulaton.

Residual Heat Removal System-

These systems operate at different pressures from high to low,in the order listed above.
The portion of the CVCS system requ!.ed for emergency core cooling system

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

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

The Residual Heat Removal (RHR) system consists of two separate trains|

whose suction source during injection is the RWST and during recirculation water is drawm
from the containment recirculation sumps. During the injection mode of operation, both
RHR pumps discharge into a common header which supplies the four RCS cold legs. If
RCS pressure remains high, a recirculation flow path from the containment source is
established with the RHR pumps and the SI and/or centrifugal charging pumps operating in;

tandem. At low RCS pressure, the RHR pumps recirculate water from the sumps directly
'

to the RCS. The RHR system also performs the shutdown cooling function.
Simplified drawin gs of the safety injection system are shown in Figures 3.31

to 3.3 3. The RHR system us shown in Figures 3.3 4 and 3.3-7. The charging system
(CVCS)is discussed in Section 3.4. A summary of data on selected ECCS components is
presented in Table 3.3-1,

3.3.3 System Oneration

During normal operation, most of the ECCS components are in standby mode,|
'

except that the CVCS is maintaining primary coolant inventory and boron concentration and
is supplying reactor coolant aump seal water. The ECCS is automatically actuated by a

, cWey Injection "S" signal, w11ch is generated on any of the following conditions:
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Low pressurizer pressure-

High containment pressure-

High steam now in two of four lines in coincidence with either low Tavg or low-

steam line pressure
Manual actuation-

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

Upon receipt of an SI "S" signal, all pumps start and the CVCS injection valves
open. At this time, RCS pressure is decreasing and the charging pumps begin injecting
borated RWST water into the RCS. When the pressure decrr- " below the Si pump
shutoff pressure, the SI pumps will start injecting borated water from me RWST into the
RCS cold legs. Once the pressure decreases sufficiently, RHR Dow is injected into the
RCS cold legs.

Transfer of the ECCS from the injection mode to the recirculation mode is
initiated automatically in response to coincident RWST " low low" level signals and an Si

signal. At this time, the RHR pump:; legs (assuming RCS pressure has dropped below
.ake suction from the containment recirculation

sumps and discharges to the RCS cold
the shutoff head of the RHR, pumps). The Si and CVCS pumps have no direct suction
path from the containment rectreulation sumps and must be manually aligned in series with
the RHR pumps when needed to establish a high pressure recirculat,on now path, in thei
high pressure recirculation mode, the train A RHR pump is aligned to discharge to the two
centrifugal charging p, umps and Si pump 6A, and the train B RHR pump discharges to Si
pump 63. Recirculation can also occur using the hot legs by manually transferring the
now path from the four RCS cold legs to two RC5 hot legs RCS heat removal via an
RHR heat exchanger is required during the recirculation phase.

3.3.4 System Success Criterin

LOCA mitigation requires both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions. The four accumulators, two centrifugal
charging pumps, two safety injection pum as, and two residual heat removal aumps are all
utilized to respond to both large and small LOCAs, with the accumulators anc. RHR pumps
more important for large LOCAs and the charging and safety injection pumas more

l im >ortant for small LOCAs. The ECCS is designed to be successful with a sing e active
Oi. ure and one RCS loop assumed to be out of service due to the break.|

The RWST is required for system success during the injection phase. Success
'

criaria for the various functions are (Ref. 2):

Small LOCA: one of two Si or one of two centrifugal charging pumps injectin3-

to two of four RCS cold legs.
Large LOCA: one of two RHR pumps injecting to two of four RCS cold legs.-

High pressure rrcirculation requires the successful establishment of at least one
tandem pimping path frc.n a containment sump to an RHR pump, to one of four Si and
centrifugd charging pumps, and Snally to two of four RCS cold legs. During the low
pressure re< irculatioa phase, one of two RHR pumps taking suction from a containment
sump and in3 sting to two of four RCS cold legs is requ ed. RCS heat removal via an
RHR heat exce ;cr is required during recirculation.
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. _. .



.. __ _ _ _ _

, .,
-

,

**

Seabrook 1

3.3,5 Comnonent Information '

A. Safety injection pumps 6A,6B
1. Rated flow: 425 ppm @ 2700 ft, head (1170 psid)
2. Maximum flow: 660 gam @ 1700 ft, head (737 psid)
3. Shutoff head: 3545 ft.1ead (1540 psid)
4. Type: Horizontal, multistage, centrifugal

B. Residual Heat Removal pumps SA,8B
1. Rated Dow: 3000 gpm @ 375 ft. head (163 psid)

5150 pm @ 275 ft, head (120 psid)2. Maximum flow: F
3. Shutoff head: 460 ft. head (200 psid)
4. Type: Vertical, single stage, centrifugal

C. Centrifugal charging pumps 2A,2B
1. Rated flow: 150 gptn @ 5800 ft. head (2514 psid)
2. Maximum flow: 550 pm @ 1400 ft. head (607 psid)
3. Type: Horizontal, mu.ustage, centrifugal

D. Accumulators (4)
31. Volume, total: 1350 ft each

32. Nominal water volume: 850 ft cach
3. Normal operating pressure: 650 psig

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

F. RHR Heat Exchangers (2)
1. Type: shell and U tube
2. Heat removal capacity: 35.1 x 106 Btu /hr

3.3,6 Sunnort Systems and Interfaces

! A. Control Signals
1. Automatic

a. The ECCS subsystems are automatically actuated on any of the
following safety injection signals:

Low pressunzer pressure-

High containment pressure-

High steam flow in two of four lines in coincidence with either low-

Tavg orlow steam line pressure
Manual actuation-

b. The Safety Injection "S" Signal automatically initiates the following
actions:

reactor trip-

stans the diesel generators-

starts the charging, safety injection, and RHR pumps-

opens the RWST pump sucuon and CVCS injecn,on valves-
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c. Switchover from the injection mode to recirculation is initiated oni

RWST " low low" level signals in conjunction with a salety injection'

signal. This causes the suction valves from the containment sump to
! open and the RWST isolation valves to close.

2. Remote manual; '
a. 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. The control room operator must manually align the RHR pump ,

discharges to supply the Si and/or centrifugal chargin.; pump suctions
when a high pressa recirculation flow path is requuec.

B. Motive Power
1. All ECCS motor-driven pumps and motor operated valves are Claa IE AC-

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

C. Other
1. Cooling for the charging, safety injection, and RHR pumps is provided by

7 omponent Cooling Water *, stem (see Section 3.8).the Prima: C
2. Puma lubncation is assumed to x pmvidid locally.
3. Tin RHR heat exchangers are cooled by the Primary romponent Cooling,

Water System (see Section 3.8).
4. Room cooling for the ECCS pump rooms la provided by the containment;

enclosure cooling system.

3.3.7 Section 3.3 Reference}

1. Seabrook 1 Final Safety Analysis Report, Section 6.3.--

2. Seabrook Station Probabilistic Safety Assessment, Section 7.8.
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Table 3.3-1. Seabrook 1 Emergency Core Cooling System Data Summary ,

for Selected Components- '

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTf GE POWER SOUflCE EMERG. ;
TYPE LOCATION LOAD GRP.

CBS-47 MOV VAULT 1 EP-MCC-521 480 SWGRMA AC/A

CBS-49 MOV VAULT 1 EP-MCC-521 480 SWGRMA AC/A
"

CBS-51 MOV VAULT 2 EP-MCC-621 480 SWGRMB AC/B

CBS-53 MOV VAULT 2 EP-MCC-621 480 SWGRMB AC/B

CHG460 MOV VAULT 1 EP-MCC-512 480 SWGRMA AC/A ;

CHG-461 MOV VAULT 1 EP-MCC-612 480 SWGfE3 AC/B

CHG-475 - MOV VAULT 1 EP-MCC-612 480 SWGRMB AC/B

RHR-35 MOV VAULT 1 EP-MCC-521 480 SWGRMA AC/A
i RHR-36 MOV- VAULT 2 EP-MCC-621 480 SWGRMB AC/B

RHR-8A MDP VAULT 1 EP-BS-E5 4160 SWGRMA AC/Aa

RHR-8B MDP VAULT 2 EP-BS-E6 4160 SWGRMB AC/B
u
"

i FOR-HXA HX VAULT 1

PJiR &!XB HX VAULT 2
'

SI-102 MOV PPA EP-MCC-522 480 SWGRMA- AC/A

5 SI-111 MOV VAULT 2 EP-MCC-621 480 SWGRMB- AC/B
L
3 *12 MOV VAULT 1 EP-MCC-521 480 SWGRMA AC/A I4

St i' .MOV PPA EP-MCC-522 480 SWGRMA ACIA

| SI-6 MOP VAULT 1 EP-BS-E5 4160 SWGRMA AC/A
~

~

k SI-6B M0P VAULT 2 EP-BS-E6. 4160 SWGRMB AC/B

$ SI-77 MOV PPA EP-MCC-622 480 SWGRMB. AC/B

i

: 1

i
i
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3.4 CIIEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.4.1 System Function

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

3.4.2 System Definition

The CVCS consists of several subsystems that perform the functions of
maintaining RCS coolant inventory control, coolant chemistry and purity control, and
reactivity control. The charging system consists of two centrifugal and one positive
displacement charging pumps that, during normal operation, take a suction on the volume
control tank (VCT) and return the purified reactor coolant to the RCS. The normal
charging path is through the regenerative heat exchanger. The charging pumps also
perform the high pressure safety injection function, as described in Section 3.3. In this
mode, the charging pumps are aligned to take a suction on the refueling water storage tank
(RWST) and inject through a common header into the RCS cold legs.

Simplified drawings of the CVCS, focusing on the charging function, are
shown in Figures 3.41 and 3.4-2. A summary of data on selected CVCS components is
presented in Table 3.4-1,

3.4.3 System Oneration

During normal operation, a side-stream of reactor coolant flows through the
letdown line to the purificat on system and is returned to the RCS by a single normally-
operating charging pump. Letdown flow from RCS loop 3 cold leg flows through the shell
side of the regenerative heat exchanger for an initial temperature reduction. The coolant
then experiences a large pressure reduction as it passes through the letdown orifice. The
cooled, low pressure water then undergoes a second temperature reduction in the tube side
of the letdown heat exchanger, followed by a second pressure reduction by the low
pressure letdown valve. Flow is then directed through various filters and ion exchangers
before being sprayed into the volume control tank where it is retumed to the RCS by the

| charging pumps.
Normal charging flow is handled by the positive displacement pump. This

| charging flow splits into two paths. Tne bulk of the charging flow is pumped back te the
RCS cold leg through the tube side of the regenerative heat exchanger. A portion of the!

i charging flow is filtered and injected into the reactor coolant pump seals (nominally 8 ;,pm
per pump).

The centrifugal charging pumps serve as high head safety injection piimps in
j the, ECCS following a LOCA. The positive displacement pump, however,is strjpried by
| Ncn-Class IE power and is not a, allable followmg a loss of offsite power. In the event of'

a 1.OCA, charging pump suction is switched from the VCT to the RWST.

3.4.4 System Success Criterin
The following success criterion is assumed for CVCS makeup following a

,

transient:

- 1 of 3 chargins cumps taking saction on the RWST is required for adequate
| pest-transient makeup to the KCS.
!
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The charging pump success criteria for LOCA mitigation is discussed with the - |
ECCS in Section 3.3.

3.4.5 Comnonent Information
.

A. Centrifugal charging pump @s 2A,2B1. Rated flow: 150 gpm 5800 ft. head (2514 psid)
2, Maximum flow: 550 gpm @ 1400 ft, head (607 p'.id)
3. Type: Horizontal, mulustage, centrifugal'

B. Positive displacement charging pump 128 -
1. Rated flow: 98 gpm @ 5800 ft, head (2514 psid)
2. Type: Positive displacement

C. Refueling Water Storage Tank
- 1. Capacity: 475,000 gallons,

'

2. Operating pressure: atmospheric

D. Volume ControlTank
1. Volume: 630 ft3
2. Design pressure: 73 psig

3.4.6 Sunnort Systems and _ Interfaces

A. ControlSignals
1. Automatic

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

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

2. Remote manual
The three charging pumps and associated motor operated valves can be

~

actuated by remote means from the control room. Moreover, the two
centrifugal chargint ,; umps can be controlled locally from the switchgear -
room.

B. Motive Power
1. Th. trifugal charging pumps and associated motor-operated valves of the

C E at Class lE AC loads that can be supplied from the standby diesel-
gence. ors as described in Section 3.6. The positive displacement charging
pump is a Non Class 1E load (480 VAC bus 25).

C. Other
.

. ,
.
.

1. Cooling water for the charEing pumps is provided by she Primary
Component Cooling Water System (see Section 3.8).

- 2. Charging pump lubrication is assumed to be provided locally.
3. Room cooling for the charging pump rooms is provided by the containment

enclosure cooling system. '

3.4.7 Section 3.4 References
1. ; Seabrook i Final Safety Analysis Repon, Section 9.3.4.
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Tabis 3.4-1. Seabrook 1 Chemical and Volume Control System Data Summary ~(for Selected Components
..

| COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP. |CHG-112D MOV RWST FP-MCC-512 480 SWGRMA AC/A k

CHG-112E MOV RWST EP-MCC-612 480 SWGRMB AC/B
_

CHG-2A MDP CHGPMRM EP-BS-E5 4 0.. SWGRMA AC/A
CHG-2B MDP CHGPMRM EP-BS-E6 4160 SWGRMB AC/B,

SI-138 MOV PPA EP-MCC-521 483 SWGRMA AC/A '

SI-139 MOV PPA EP-MCC-621 480 SWGRMB AC/B
SI-RWdT TK RWST
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3.5 INSTRUMENTATION AND CONTROL (I a C) SYSTEMS
,

3.5.1 System Functign
The instnamentation and control systems consist of the Reactor Trip Sy: tem

(RTS), also known as the Reactor Protection System (RPS), the Engineered Safety
Features Actuation System (ESFAS), and systems for the disp;ay o plant information to
the operators. The RTS and the ESPAS monitor the reactor pient an alert the operator to
take corrective action before specified limits are exceeded. The RTS will initiate an
autcenatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
or.e or more cpecified limits. The ESFAS w:ll automatically actuate selected safety systems
';ased on the specific limits or combinations of limits that are ev.ceeded. A remote
shutdown capibility is provided to ensure that the reactor can be placed in a safe condition
in the event (lat the main control toom must be evacuated.

3.5.2 Sytem Definition
.

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

A summary of data on selected I & C system components is presented in Table

3.5.3 Sntem Oncration

A.ETS
The RTS has two to four redundant input inst ument channels for each sensed
parameter. Two reactor tri breakers are actuated by two separate RTS logic?
matrices. When either of t ne trip breakers opens, power is interrupted to the
rod drive power supply, and the control and shutdown rods fall into the core.-
Bypass breakers are provided to permit testing of the trip breakers. Certain-
teactor trip channels are automatically bypassed at power levels where they are,

l
not required for safety. The following conditions result in reactor trip:

I

High neutron flux (power range)-

,
- Intermediate range high neutron flux -

Source range high neutror flux-

High positive neutron fiux rate (
High negative neutron flux rate (power range;

-

power range)-

Ovenempemture deltaT.-

Overpower elta T-

Low prestuGer pressure-

- High p .ssariter pressure
- High presurizer waterlevel

Low reactor coolant flow-

Reactor coolant pump undervoltage, -

t Reactor coolant pump underfrequency:-

Safety injection signal; -

|
- Turbine trip-

i to 8/90
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low low steam generator water level-
<

Manual-

B. ESFAS
The ESFAS consists of two d3 tinct portions of circuitry: (1) an anog portion
consisting of three to four redandant channels per parameter, and (i, a digital
portion consisting of two redur. dant logic trains which receive inputs from the
analog channels and perform the logic needed to actuate the appropriate
Engineered Safety Features (ESF). The following major systems have
components which are actuated by the ESFAS:

- Safety Injection
Residual Heat Removal-

- Chemical and Volume Control
- Emergency Feedwater

Containment Building Spray-

Main Steam-

Main Feedwater-

Service Water-

- Primary Component Cooling
Emergency Diesel Generators-

Containment Ventilation-

Containment Isolation-

I
The ESFAS provides an actuation signal to each individual component in the
requin:d engineered s1fety features system.

l C. Remote Shutdown
| The main control room is the primary station for safe shutdown control of the

plant. In the event that the mam control room becomes uninhabitable, the plant
may be brought to and maintained in a hot standby condition using alternate
control provisions outside the main control room and subsequently attain cold
shutdown. Safe shutdown, remote from the main control room, can be
accomplished by taking control of the plant from the following remote safe

| shutdown (RSS) locations. These are the minimum number o' centralized'

locations from which hot standby can be maintained on a unit basa:

- RSS Control Panels
- Diesel Generator Local Control Panels

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

Switchgear Room B
- Disabling Panels

In addition, a limited number of manual operations will be performed locally-

| to achieve and maintain cold shutdown.
I

Upon arrival at tne RSS locations, the operators will transfer control of safe
| shutdown equipment to the RSS locations by means of key-locked REMOTE-'

. LOCAL selector switches. Access to the keys required for operation of the
RSS location controls is administratively controlled and will be available when
the main control room is evacuated.

41 8/90
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|
3.5.4 System Success Criteria |

A. RTS
The RTS uses hindrance logic (normal = 1, trip = 0)in bcath 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

,

I service for testing or mr.intenance (i.e., the channel has a fall safe failure
mode). A reactor scram will occur upon loss of control power to the RTS. A
resctor scram is implen., nted by the reactor trip breakers which must open in
respo y .o a scram signal. There are two series breakers in the power path to
the scrum rods. One of two circuit breakers must open to cause a scram. Each

,

; reactor trip breaker has an associated bypass breaker to permit testing of the trip
breakers. Detalis of the scram system for Seabrook I have not been:

! detemdned.

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

C. Manually Initiated Protective Actions
When reasonable time is available, certain protective actions may be performed
manually by plant personnel._ The control room operators are capable of
operating individual components using normal control circuitry, or operati:g

| groups of components by manually tripping the RTS or an ESFAS subsystem.
The control room operators also may send quali0ed ocrsons~into the plant to
operate components locally or from some other cemote control location (i.e., a
motor control center or RSS location). "o make these jndgments, data on key : '

plant parameters must be available to the opernors.

3.5.5 Sunoort Systems and Interfacci

A, Control Power|

| Operator instrumentatiori displays are powered from the 120 VAC instniment
i buses (see Section 3.6),

3.5.6 Section 3.5 References -
'

l . _ Seabrook 1 Final Safety Analysis Report, Section 7.

L
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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 norinal operation and/or response to accidents. The onsite Class IE electric
power system supports 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 are not available.

3.6.2 System Definition

The Class lE system is divided into two redundant trains (train A and train B),
with either one of the trains capable of providing power to support systems needed to
establish and maintain a safe shutdown condition. The engineered safety features for
Seabrook 1 receive power from two 4160 VAC buses, designated E5 (train A) and E6
(train B), whose emergency sources of power are two diesel generators: diesel generator
l A feeds bus E5, and diesel generator IB feeds bus E6. Each 4160 VAC bus feeds several
emergency 480 VAC substations through transformers, and the 480 VAC substations in
turn supply power to various motor control centers.

The essential (Class IE) 125 VDC distribution system supplies control power to
all the essential AC buses, diesel generators, and emergency power sequencers. There are
four 125 VDC systems (designated 11A,11B,11C, and llD), each consisting of a
dedicated battery, a distribution bus, and a battery charger (rectifier).

The essential (Class IE) 120 VAC distribution system supplies power to
safeguards and protection instrumentation channels and to the balance of plant Class lE
instrumentation. Six vital uninterruptable power supply (UPS) units are provided to feed
six electrically independent 120 VAC vital instrument aanels. Four vital UPS units (I A,
IB, IC, and ID) are used to supply power to the four c aannels of the protection systems;
the two additional vital UPS umts (IE and IF) provide redundant power supplies to the -
balance of plar.t Traia A and Train B vitalinstrument panels. The system consists of
panels, breakers, transformers, uninterruptable power su pplies, and cables.

Simplified one line diagrams of the station electric power system are shown in
Figures 3.6-1 and 3.6-2. The 4160 and 480 VAC systems are shown in Figures 3.6-3,

| and 3.6 4, and the 125 VDC and 120 VAC systems are shown in Figures 3.6-5 and 3.6 6.
A summary of data on selected electric power system components is presented in_ Table
3.6-1. Selected loads and components supplied by the Class IE electric power system are
listed in Table 3.6 2.

3.6.3 Svetm Oneration
During normal operation, the Claas lE electric power system is supplied from

unit auxiliary transformers (UAT) ED-X-2A and ED-X-2B which also feed the 13.8 kV
and 4160 V Non-Class 1E buses. 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 ncrmal source circuit breakers and then
reenereizing the Class 1E portion of the electric pawer system fiom the diesel generators.

* The DC power system normally it applied through the battery chargers, with
the batteries " floating" on the system, m.untaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are rated for approximately 2

| hours of operation without assistance from the battery chargm, based on the length of time
'

they can supply the UPS units following loss of AC powe' (Ref.1).
Each 120 VAC instrumentation bus receives power from a dedicated UPS unit

which normally is st.'pplied from its associated 125 VDC battery (through its 125 VDC
Bus). Alternately, the UPS unit can be supplied from a 480 VAC MCC.
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Redundant safeguards equipment such as motor-driven pumps and motor-
operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into " load groups". Load group AC/A contains components
powered either directly or indirectly from 4160 VAC bus SE. Load group AC/B contains'

I components powered either directly or indirectly by 4160 VAC bus 6E. Components
receiving DC power are assigned to load groups DC/A, DC/B, etc., based on the battery

| power source.

3.6.4 System Success Criteria

Basic system success criteria for mitigating transients and loss-of coolant.

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

,

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

needed for diesel starting)
Each Class lE AC load group is isolated from the non Class IE system and is-

supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intact-

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

3.6.5 G *tanent Information

A. Standby um.i .crators l A, IBt
1. Rated load: o083 kW (continuous duty)
2. Rated voltage: 4160 VAC
3. Manufacturer: Fairbanks Morse

B. Banenes 1 A, lB,1C, lD
1. Rated voltage: 125 VDC
2. Rated capacity: approximately 2 hours with design loads
3. Type: lead calcium

3.6.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

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

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

B. Diesel Generator Auxiliary Systems
1. Diesel Generator Cooling Water System

Each diesel generator is cooled by sea water from the service water system
(see Section 3.9).

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

3. Diesel Fuel Oil Transfer and Storage System
A " day tank" supplies the shcrt-term fuel needs of each diesel, which can

i
be replenished from a separate fuel oil storage tank. This tank has the

44 8S0
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capacity to maintain the diesel engine at a continuous full load for seven
days. The fuel oil storage tank and transfer system components are located

'

in the lower level of the diesel generator building (El. -16'0").
'

4. Diesel Generator Lubrication System
Each diesel generator is provided with an independent oil lubrication -
system.

5. Diesel Room Ventilation System
This system consists of exhaust fans which maintain the environmental,

| . conditions in the diesel room within limits for which the diesel generator'
and switchgear have been qualit.t d. This system may be needed for long-; e

term operation of the diesel generator.

C. Switchgear and Battery Room Ventilation Systems
These systems maintain acceptable environmental conditions in the switchgear
and battery rooms, and may be needed for long term operation of the electric
power systems. Details of these systems have not been determined.

3.6.7 Section 3.6 References

1. Seabrook 1 Final Safety Analysis Report, Sections 8.3 and 9.5.
.
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Figure 3.6-4. Seabrook 14160 and 480 VAC Electric Power Systems Showing Component Locations
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Table 3.6-1. Seabrook 1 Electric Power System Data Summary $
for Selected Components

COMPONENT ID C6 E P. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATIOh' LOAD GRP.

EP-BC-1 A BC SWGRMA EP-MCC-512 480 SWGRMA DC/A
EP-BC-18 BC SWGRMB EP-MCC-612 480 SWGRMB DOB
EP-BC-10 BC SWGFWA EP-MCC-521 480 SWGRMA DOC
EP-BC-1 D BC SWGFWB EP-MCC-621 480 SWGRMB DC/D

EP-BS-11 A BUS SWGRMA EP-BC-1 A 125 SWGRMA DOA
EP-BS-11 B BUS SWGRMB EP-BC-1B 125 SWGRMB DC/B
EP-BS-11C BUS SWGRMA EP-BG-1 C 125 SWGRMA DCC
EP-BS-110 BUS SWGFWB E P-BC-1 D 125 SWGRMB DC/D

EP-BS-E5 BUS SWGRMA EP-DG-1 A 4160 DGA21 AC/A
EP-BS-E51 BUS SWGFWA E P-T R-5A 480 SWGRMA AC/A

EP-BS-E52 BUS SWGRMA EP-T R-58 480 SWGRMA AC/A

EP-BS-E6 BUS SWGRMB EP-DG753 4160 DGB21 AC/B

EP-BS-E61 BUS SWGRMB EP-TR-SC 480 SWGRMB AC/B

EP-BS-E62 BUS SWGRMB EP-TR-SD 480 SWGRMB AC/B

EP-BT-1 A - BATT BATTRMA

EP-BT-1B BATT BATTRMB
'~

EP-BT-1 C BATT BATTRMC
~~

EP-BT-1 D BATT- BATTRMD

EP-CB-E5 CB SWGRMA

EP-CB-E6 CB SWGRMB

EP-DG-1A DG DGA21 AC/A

EP-DG-1B DG DGB21 AC/B

EP-MCC-512 MCC SWGRMA EP-BS-E51 480 SWGRMA AC/A

co EP-MCC-515 MCC SWGRMA EP-BS-E51 480 SWGRMA AC/A

b EP-MCC-521 MCC SWGRMA EP-BS-E52 480 SW3RMA AC/A

EP-MCC-612 MCC SWGRMB EP-BS-E61 480 SWGRMB AC/B

EP-MCC-615 MCC SWGRMB EP-BS-E61 480 SWGRMB AC/B

. EP-MCC-621 MCC SWGRMB EP-BS-E62 480 SWGRMB AC/B -

R
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Table 3.6-1. Seabrook 1 Electric Power System Data Summary ~( ;

for Selected Components (Continued)
,

.

COMPONENT ID COMP. LOCriTION POWER SOURCE VOLTAGE POWER - SOURCE EMERG.
TYPE LOCATION LOAD GRP.

EP-PNL-1,* PNL SWGRMA EP-UPS-1 A 120 SWGRMA AC/A
EP-PNL-1 B PNL SWGRMB EP-UPS-1 B 120 SWGRMB AC/B
EP-PNL-1C PNL SWGRMA EP-UPS-1C 120 SWGRMA AC/A

,

EP-PNL-10 PNL SWGRMB EP-UPS-1D 120 SWGRMB AC/B
EP-TR-5A TR SWGRMA EP-BS-E5 4160 SWGRMA AC/A ,

EP-TR-58 TR SWGRMA- EP-BS-E5 4160 SWGRMA AC/A ;

EP-TR-5C TR SWGRMB EP-BS-E6 4160 SWGRMB AC/B
EP-TR-SD TR SWGRMB EP-BS-E6 4160 SWGRMB AC/B i

EP-UPS-1 A UPS SWGRMA EP-MCC-512 480 SWGRMA AC/A
EP-UPS-1 B UPS SWGRMB EP-MCC-612 480 SWGRMB AC/B
EP-UPS-1C UPS SWGHMA EP-MCC-521 480 SWGRMA AC/A,

* EP-UPS-1D . UPS SWGRMB EP-MCC-621 480 SWGRMB AC/B
SWS-16 HV PAB

'

SWS-18 HV PAB

|

I

:

|
|
I

o

|

'

;

___________i
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Tabla 3,6 2, Partial Ll; ting cf Electrical Sources and Leads
at Seabroc<k 1

POWER VOLT AGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

EP BC-1 A 125 OCiA SWGRMA EP EP BS-11 A BUS SWGAMA

EP-BC 13 125 DC/B SWGRMB EP EP BS-11B BUS SWGAMB

EP-BC 1C 125 DC/C SWGAMA EP EP BS-11C BUS SWGRMA

EP BC 10 125 OG'O SWGRMB EP EP BS 110 BUS SWGAMB

EP BS-11 A 125 DC/A SWGRMA AF WS AFW 127 HV MSFWPPCHW

EP BS-11 A 125 DC/A SWGRA% RCS ACS 456A NV RC

EP BS-118 125 DC/B SWGRMB AFWS AiW-128 HV MSFWPPCHE
~

EP BS 11B 125 DC/B SWGAMB RCS RCS-4568 NV RC

EP BS-E5 4160 AC/A SWGRA% CCWS CCW 11A MDP PAB

EP BSES 4160 AC/A SWGAMA CCWS CCW 11C MOP PAB

EP BS45 4160 AC/A SWGRMA CHRS C BS-9 A MOP VAULT 1

EP BS E5 4160 AC/A SWGRA% CVCS CHG 2A MOP CHGPMRM

EP BS-E5 4160 AC/A SWGRA% ECCS RHR-6A MOP VAULT 1

EP BSE5 4160 AC/A SWGRMA ECCS Sl4 MOP VAULT 1

EP BS-E5 4160 AC/A SWGRMA EP EP TR 5A TR SWGRMA

EP BS-E5 4160 AC/A SWGRMA EP EP TR-58 TR SWGRMA

EP BS-E5 4160 AC/A SWGRMA SWS SWS-41 A MDP SWPMHS

EP BS-E5 4160 AC/A SWGRMA SWS SWS-41 C MOP SWPMHS

EP BS-E51 480 AC/A SWGRMA EP EP-MCC-512 MCC SWGRMA

EP BS-E51 480 AC/A SWGRA% EP EP MCC-515 WC SWGAN%

EP BS E52 480 AC A SWGRMA EP EP MCC 521 WC SWGRMA

i sP BS E6 4160 AC/B SWGRMB AFWS AFW 378 MOP EFWPMBLOG
i

| EP BS E6 4160 AC/B SWGRMB CCWS CCW-I I B MCP PAB

EP BS-E6 4160 AC/B SWGRMB CCWS CCW 110 MDP PAB

i;P BS-E6 4160 AC/B SWGRMB CHRS C BS-98 MDP VAULT 2

EP BS-E6 4160 AC/B SWGRMB CVCS CHG-2B MOP CHGPMRM

EP-BS-E6 4160 AC/B SWGRMB ECCS RHR-68 MOP VAULT 2

EP BSE6 4160 AC/B SWGRMB ECCS SI-6B MOP VAULT 2

1
1 EP BS E6 4160 AC/B SWGAMB EP EP TR-5C TR SWGRMB

EP BS E6 4160 AC/B SWGRMB EP EP TR 50 TR SWGRMB

EP BS-E6 4160 AC/B SWGRMB SWS SWS 418 MOP SWPMHS

54 8/90
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Tabla 3.6 2. Partial Listing of Electrical Sources and Lcads
at Seabrook 1 (Continued)

POWER VOLTAGE EMERG POWER SOVRCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

EP BS-E6 4160 AC/B SWGRM8 SWS SWS41D MDP SWPMHS

EP BS E61 480 AC/B SWGRM8 EP EP MCC412 MCC SWGRMB

EP BS E61 480 AC/B SWGRM8 EP EP MCC-615 MCC SWGRM8

EP BS:E62 480 AC/B SWGRMB EP EP MC0421 ACC SWGRM8

EP DG 1 A 4160 AC/A DGA21 EP EP BS-E5 BUS SWGRm

EP DG-18 4160 AC/8 DGB21 EP EP BS E6 BUS SWGRMB

EP MCC 271 480 i NON- UNKNOWN SWS SWS-63 MOV DLSTRST

! CLASS
EP MCC-512 480 ' AC/A SWGAMA CCWS CCW 137 MOV VAULT 1

EP-MCC-512 480 AC/A SWGRMA CCWS CCW-145 MOV VAULTi

EP-MCC-512 480 AC/A SWGRMA CVCS CHG 1120 MOV RWST

EP-MCC-512 480 AC/A SWGRMA ECCS CHG-460 MOV VAULT 1

EP MCC 512 480 DC/A SWGRMA EP EP-BC-1 A BC SWGRMA

EP MCC 512 480 AC/A SWGRMA EP EP-UPS I A UPS SWGRMA

EP MCC 512 480 AC/A SWGAMA SWS SWS-15 MOV PAB

EP MCC 512 480 AC/A SWGRMA SWS SWS-20 MOV PAB

EP MCC-512 400 AC/A SWGRMA SWS SWS-4 MOV PAB

EP MCC-514 480 AC/A SWPMHS SWS SWS-2 MOV SWPMHS

EP MCC 514 480 AC/A SWPMHS SWS SWS 22 MOV SWPMHS

[ EP MCC-515 480 AC/A SWGRMA AFWS AFW 4214A MOV EFWPMBLOG

EP MCC-515 480 AC/A SWGRMA AFWS AFW 4214A MOV EFWPMBLOG

EP-MCC 515 480 AC/A SWGRMA AFWS AFW 4224A MOV EFWPMBLDG

| EP MCC-515 480 AC/A SWGRMA AFWS AFW-4224A MOV EFWPM8 LOG
l

i EP MCC 515 480 AC/A SWGRMA AFWS AFW 4234A MOV EFWPMBLDG
l '

EP MCC 515 480 AC/A SWGRMA AFWS AFW-4234A MOV EFWPMBLDG
!

; EP MCC-515 480 AC/A SWGSMA AFWS AFW-4244A MOV EFWPMBLOG
'

,

EP MCC 515 480 AC/A SWGAMA AFWS AFW 4244A MOV EFWPMBLDG

EP MCC-521 480 AC/A SWGRMA CHRS CBS-11 MOV PPA

EP MCC 521 480 AC/A SWGRMA CHRS C BS-6 MOV PPA

EP MCC 521 480 AC/A SWGRMA CVCS Si-138 MOV PPA

EP MCC 521 480 AC/A SWGRMA ECCS CBS47 MOV VAULT 1

EP-MCC 521 480 AC/A SWGRMA ECCS C BS-49 MOV VAULT 1

55 8/90
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Tabla 3.6 2. Partial Listing cf Electrical Sources and Leads j

at Sea 5 rook 1 (Continued)

POWER VOLTAGE EMERG POWER SOUROE LOAD Ld COMP COMPONENT ,

SOURCE LOAD GRP LOCATION - SYSTEM COMPONENT ID TYPE LOCATION

EP MCC 521 480 AC/A SWORMA ECCS RHR-35 MOV VAULT)

EP MCC-521 480 AC/A SWGRW ECCS Sb112 MOV VAVLT1

EP MCC 521 480 DC/C SWGRMA EP EP BCoC BC SWGRMA

EP-MCC 521 480 AC/A SWGRMA EP EP UPS-1C UPS SWGRMA

EP MCC 521 480 AC/A SWGRW RCS RCS 122 MOV RC

EP-MCC 521 480 AC/A SWGRW RCS RCS 23 MOV RC-

EP MCC-521 480 AC/A SWGRW RCS RCS-88 MOV RC

| EP MCC-522 480 AC/A SWGRMA ECCS SI102 'MOV PPA

EP MCC-522 480 AC/A SWGRW ECCS Sh114 MOV PPA

EP MCC-612 480 AC/B SWGRMB CCWS CCW-266 MOV VAULT 2

EP MCC412 480 AC/B SWGRMB CCWS CCW 272 MOV VAULT 2

EP MCC-612 480 ' AC/B SWGRMB CVCS. CMG-112E MOV RWST

EP MCC-612 480 AC/B SWGRMB ECCS CHG-461 MOV VAULT 1

EP MCC-612 480 AC/B SWGRMB ECCS CHG-475 MOV VAULT 1

EP MCC412 480 DC/B SWGAMB EP EPIC 1B BC SWGAMB

kP MCC-612 480 AC/B SWGRMB EP EP UPS IB UPS SWGAMB

EP MCC412 480 AC/B SWGRMB SWS SWS-19 MOV PAB

EP MCC412 480 AC/B b!/GRMB SWS SWS5 MOV PAB

EP MCC414 480 AC/B SWPMHS SWS SW5 29 MOV- SWPMHS

EP MCC 614 480 AC/B SWPMHS SWS SWS 31 MOV SWPMHS

EP MCC-615 480 AC/B SWGRMB AFWS AFW 42140 MOV EFWPMBLDG

EP MCC415 480 AC/B SWGRMB AFWS AFW 4214B MOV EFWPMBLOG

EP MCC415 480- AC/B SWGAMO AFWS AFW-42248 - MOV EFWPMBLOG

EP-MCC415 480 AC/B SWORMB AFWS AFW 42248 MOV EFWPMBLOG,

EP MCC415 480 AC/B SWGPMB AFWS AFW 42348 MOV EFWPMBLDG

_

EP MCC-615 - 480 AC/B SWGAMB AFWS AFW 4234B MOV EFWPMBLOG
!

! EP MCC415 480 AC/B SWGAMO AFWS AFW 42448 MOV EFWPMBLOG

EP MCC415 480 AC/B SWGRMB- AFWS AFW 4244B MOV EFWPMBLOG

l EP MCC421 480 AC/$ SWGAMB CHRS CBS 14 MOV PPA
|

EP MCC421 480 AC/B SWGAMB CHRS CBS-17 MOV PPA

EP MCC-621 480 AC/B SWGAMB CVCS Sl-130 MOV PPA
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Table 3.6 2. Partial Listing of Electrical Sourc:s and Lcads
at Seabrook 1 (Continued)

,

POWER YOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONE$'l" .

SOURCE LCAD GRP LOCATlON SYSTEM COMPONENT ID TYPE LOCATION

EP-MCC421 480 AC/B SWGRMB ECCS CBS-51 MOV VAULT 2

EP MCC421 480 AC/B SWGRMB ECCS CBS 53 MOV VAULT 2

EP-MCC421 480 AC/B SWGRMB ECCS RHR-36 MOV VAULT 2

EP MCC421 480 AC/B SWGRMB ECCS Sb111 MOV VAULT 2

EP MCC-621 480 DC/D SWGRMB EP EPBC10 BC SWGRMB

EP MCC421 480 AC/B SWGRMB EP EP-UPS 10 UPS AOMB
EP MCC421 480 AC/B SWGRMB RCS RCS 12a MOV RC

EP MCC421 480 AC/B SWGRMB RCS RCS 22 MOV RC

EP MCC421 460 AC/B SWGRMB RCS RCS-87 MOV RC

EP MCC422 480 AC/B SWGRMB ECCS Sb77 MOV PPA-

EP TR-5A 480- AC/A SWGAMA EP EP BS-E51 BUS SWGRMA

EP TR-58 480 AC/A SWGRMA EP EP BS-E52 BUS SWGAMA

EP TR-50 480 AC/B SWGRMB EP EP BS E61 BUS SWGAMB

EP TR-50 480 AC/B LWGRMB EP EP BS-E62 SUS SWGRMB

EP UPS-1 A 120 AC/A ' SWGRMA EP EP PNL-1 A PNL SWGAMA

EP UPS-1B 120 AC/B SWGRMB EP EP-PNL 18 PNL SWGRMB

Eo UPS-10 120 AC/A SWGRMA EP EP PNL 1C PNL SWGRMA

EP UPS-1D 120 AC/B SWGRM6 EP EP-PNL 10 PNL SWGRMB

,

t

i
l

|
t

i
t
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Seabrook 1

3.7 CONTAINMENT llEAT REMOVAL SYSTEMS

3.7.1 System Function

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

3.7.2 System Definition

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

- Containment Structure Cooling System
Containment Building Spray (CBS) System-

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

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

Simplified drawings of the Containment Building Spray System are shown in
Figures 3.7-1 to 3.7-3. The interface between the containment fan coolers and the primary
component cooling water system is shown on the PCCWS drawings in Section 3.8. A
summary of data on selected containment heat mmoval system component:, is presented in
Table 3.7-1.

3.7.3 System Ooeration

During normal plant operation, five cooling units of the containment structure
cooling system are operating to maintain the normal ambient air temperature in the
containment structure at or below 120 F. The system also functions to prevent the concrete

; temperature in the area of the reactor supports from exceeding 150 F. Recirculated airis
; cooled and discharged from the five operating units into a common sheet metal ductwork
| header and distributed throughotzt the containment.

During normal plant operation, the containment building spray system is in
standby, The injection phase of the CBS system is automatically initiated by a containment

l spray actuation signal which is generated by a high high containment pressure signal
| ("P" signal). This signal starts the CBS pumps and opens the discharge valves to the spray
| headers. Coolant for the pumps is supplied by the RWST until a low low level in the
| RWST occurs, in conjunction with a safety injection signal ("S" signal). At this point, the

recirculation phase is automatically initiated, and coolant for the CBS pumps is supplied
from the containment recirculation sumps.

58 8/90 I
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3.7.4 System Success Criterla

The post accident containment heat removal function can be accomplished by.

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

3.7.5 Compsnent Information

A. Containment Building Spray Pumps 9A,99B
1. Rated flow: 3010 gpm @ 540 ft. head (234 psid)
2. Rated capacity: 100 %
3. Type: honzontalcentrifugal

B. Containment Spray Heat Exchangers (2)
1. Type: shelland U tube
2. Heat Removal Capacity: 1.49 x 106 Btu /hr F

C. Containment Fan Cooler Units (6)
1. Design duty: unknown
2. Water flow rate: 330 gpm @ 85*F

D. Refueling Water Storage Tank
1. Capacity: 475.000 gal
2. Operaung pressure: atmospheric

3.7.6 Sunnort Systems and Interfaces

|

| A. Control Signals
; 1. Automatic

'Ihe CBS system is automatically actuated by a containment spray actuation
'

signal which is generated by a high high containment pressure signal
(P signal).

2. Remote manual
The CBS system can be actuated by remote manual means from the main
control board in the contia room.

B. Motive Power
-

The CBS pumps, containment fan cooler units, and related motor operated;

valves are Class IE AC loads that can be supplied from the standby diesel-
generators, as described in Section 3.6. Redundant loads are supplied from,

'

separate load groups.

C. Cooling Water -
The CBS pumps and containment fan cooler units are cooled by the primary.

component cooling water system (see Section 3.8).

D. Other
1. Lubrication and cooling are assumed to be provided locally for the CBS-

pumps.
2. Room cooling for the CBS pump rooms is provided by the containment

enclosure air handling system.

-

4

1
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3,7.7 Section 3.5 References

,

1. Seabrook 1 Final Safety Analysis Report, Section 6.2.2 and 6.5. |
'

2. Seabrook Station Probabilistic Safety Assessment, Section 7.12.
i
1
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Table 3.7-1. Seabrook 1 Containment Heat Removal System Data Summary ,

for Selected Components ;

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE I LOCATION LOAD GRP,

CBS-11 MOV PPA ' EP-MCC-521 480 SWGRMA AC/A

CBS-14 MOV PPA EP-MCC-621 480 SWGRMB AC/B

CBS-17 MOV PPA EP-MCC-621 480 SWGRMB AC/B

CBS-8 MOV PPA EP-MCC-521 480 SWGRMA AC/A

CBS-9A MDP VAULT 1 EP-BS-E5 4160 SWGRMA AC/A

CBS-98 MDP VAULT 2 EP-BS-E6 4160 SWGRMB AC/B

CBSMXA HX VAULT 1

CBS-HXB HX VAULT 2

SI-SUMPS TK RC i

E

i=

3
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3.8 PRIMARY COMPONENT COOLING WATER SYSTEM (PCCWS)
.

3.8.1 System Function '

The primary com mnent cooling water system (PCCWS) provides cooling for
' the following components w1ich are needed for plant operation or to satisfy one or more

basic safety functions:,

Containment Building Spray (CBS) Pumps-

Containment Spray Heat Exchangers-

Residual Heat Removal (RHR) Pumps-

RHR Heat Exchangers-

Safety Injection (SI) Pumps-

Centrifugal Charging Pumps-

Containment Structure Cooling Units-

Containment Encic;ure Coolers-

Reactor Coolant Pump (RCP) Thermal Barrier Cooling Heat Exdangers-

The PCCWS transfers heat to the SWS for rejection to the ultimate heat sink.
The PCCWS serves as an intermediate system between the RCS and SWS, thereby
reducing the pmbability ofleakage to the environment of potentially mdioactive coolant.

3.8.2 System Definition

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

Simplified drawings of the PCCWS are shown in Figures 3.81 and 3.8-2. A
summary of data on selected PCCWS components is presented in Table 3.8-1 -

3.8.3 System Oneration

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

containment isolation phase A-("T" signal) causes the non essential services outside
containment to be isolated.

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

|_ requirements are maintained.

|
3.8.4 System Success. Criteria

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

3.8.S Comnonent Informntion

| A. Primary Component Cooling Water pumps 11 A,1IB,11C,11D
| 1. Rated flow: 11,000 gpm @ 200 ft. head (87 psid)
'

2. Ratedcapacity:100%
1 3. Type: horizontalcentrifugal

65 8/90
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B. Primary Component Cooling Water heat exchangers A, B
1. Heat transferred: 210 x 106 Bru/hr each
2. Rate capacity: 100%
3. Type: Vertical shell, straight tube

C. Primary Component Cooling Water head tanks (2)
1. Total volume: 2000 gallons each
2. Design pressure: 100 psig

3.8.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

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

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

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

2. Remote manual
The PCCWS can be opereted from the main control room under normal and
a_bnormal conditions. The system controls required for safe shutdown are
also provided in the RSS locations.

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

C. Other
1. Heat is transferred from the PCCWS heat exchangers to the service water

system (see Section 3.9).
2. Cooling for the PCCWS pumps is provided locally,
3. Lubrication is assumed to be provided locally for the PCCWS pumps.
4.- Normal ventilation for the PCCWS pump area is provided by the primary

auxiliary building air handling (PAH) ventilation system.

-3,8.7 Section 3.8 References

1. Seabrook 1 Fmal Safety Analysis Report, section 9.2.2.

| 2. Seabrook Station Probabilisitic Safety Assessment, Section 7.4.
,

. . _ _

|
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3.9 SERVICE WATER SYSTEM
.

3.9.1 System Function
. .

The service water system (SWS) provides cooling water for the standby diesel
generator jacket water coolers, the primary component cooling water (PCCW) heat
exchangers, the secondary component cooling water (SCCW) heat exchangers, and the
condenser water box priming pump seal water heat exchangers, and transfers the heat
removed from these systems to an ultimate heat sink.

3.9.2 System Definition

The service water systera (SWS) consists of two completely independent and
redundant flow trains (train A and train B) r.:h comprised of two 100 percent capacity
pum as, valves, and distribution piping. The 11timate heat sink for all operating and ,

accic ent heat loads nonnally is the Atlantic Occr.n, with water sup alied via a suction tunnel
to an intake transition structure. Service water is returned to (le Atlantic Ocean via a
discharge transition structure and a discharge tunnel. - In the event that seawater flow to the -
service water pumphouse is restricted, a mechanical draft evaporative cooling towi ~s
3rovided to dissipate shutdown and accident heat loads. The SWS opemtes as an o >en-
oop system when using the Atlantic Ocean as the ultimate heat sink, and as a closedioop

system when the cooling tower is the ultimate heat sink.
Simplified drawings of the SWS are shown in Figures 3.91 to 3.9 3i A

summary of data on selected SWS components is presented in Table 3.9-1.
,

3.9.3 System Oneration
|

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

,

water flow to safety related equipment.
A full flow overflow line is provided in the SWS return-line to the

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

3.9.4 System Success Criteria

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

,

3.9.5 Comnonent Information

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

B. Cooling Tower
1. - Type: Mechanical draft, evaporative

1
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l
!

2. Independent cell (Unit 1) )
a. Number of fans: 1-

6b. Design heat load: 217.5 x 10 Btu /hr
,

! 3. Common cell (Unit 1/2)
a. Number of fans: 2'

b. Design heat load: 240 x 106 Btu /hr
Total basin capacity: 3.9 x 106 gallons*

C. Cooling Tower Pumps 110A,110B
1. Rated flow: 13,000 gpm @ 170 ft, head (73.7 psid)

| 2, Rated capacity: 100% each
| 3. Type: Vertical, centrifugal

3.9.6 Sunnort Systems and Interfaces

A. ControlSignals
1. Automatic

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

b. Given a safety injection ("S") signal, a loss of offsite power, or a tower
actuation (TA) signal, the service water supply to the'non essential
header is isolated. A TA signal is automatically generated uponi

detecting low low pump discharge pressure in two out of three elements
for each train.

| 2. Remote Manual
| The SWS pumps can be operated from the main control board or from the
| switchgear room.
|

B. 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

?.E

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

pumps.
_

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

3.9.7 Section 3.9 References

1. Seabrook 1 Final Safety Analysis Report, Section 9.2.1.
2. Seabrook Station Probabilistic Safety Assessment, Section 7.3.-

i

-
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Table 3.9-1. Seabrook 1 Service Water System Data Surnmary
i

~~

.for Selected Components *

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

SWS-15 MOV PAB EP-MCC-512 480 SWGRMA AC/A
i SWS-17 MOV PAB

SWS-19 MOV PAB EP-MCC-612 480 SWGRMB AC/B
SWS-2 MOV SWPMHS EP-MCC-514 480 SWPMHS AC/A
SWS-20 MOV PAB EP-MCC-512 480 SWGHMA AC/A
SWS-22 MOV SWPMHS EP-MCC-514 480 SWPMHS AC/A
SWS-29 MOV SWPMHS EP-MCC-614 480 SWPMHS AC/B
SWS-31 MOV' SWPMHS EP-MCC-614 480 SWPMHS AC/B
SWS-4 MOV PAB EP-MCC-512 480 SWGRMA AC/A
SWS-41A MDP SWPMHS EP-BS-E5 4160 SWGRMA AC/A
SWS-418. MDP SWPMHS EP-BS-E6 4160 SWGRMB AC/Bq

* SWS-41C MDP SWP;.*HS EP-BS-E5 4160 SWGRMA AC/A
SWS-41D MDP SWPMHS EP-BS-E6 4160 SWGRMB AC/B
SWS-5 MOV PAB EP-MCC-612 480 SWGRMB AC/B
SWS-63 MOV DISTRST - EP-MCC-2/1 480 UNKNOWN NON_ ~

,

.

,

4

4

i

i

i
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Seabrook 1

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY
The Seabrook 1 site is located on the westem shore of Hampton Harbor in the

township of Seabrook, New Hampshire. It is approximately 11 miles south of
Portsmouth, New Hampshire and 2 miles west of the Atlantic Ocean. The site is bounded
on the north, east, and south by marshland; the only access to the site is from the west via
two roads. Figure 41 (Ref.1) shows ,s general view of Seabrook as a two unit station,
even though work on Unit 2 has been postponed indefinitely. Figure 4 2 shows a
simplified plot plan.

The major structures associated with Sesorook 1 are the containment structure,
containment enclosure, primary auxiliary building, fuel storage building, control building,
diesel generator building, turbine generator building, emergency feedwater pump house,
main steam and feedwater pipe chase, service water pump house, ocean mtake and
discharge structurtis, and ultimste heat sink cooling tower.

The containment en.: loses the reactor coolant system (RCS) and is a reinforced
concrete structure ir, the form of a right vertical cylinder with a hemispherical dome. A
containment enclosure (i c., a secondary containment) surrounds the primary containment
and i,s designed to entrap, filter and then discharge any leakage from the primary
contamment structure.

The primary auxiliary building contains most of the auxiliary systems for the
RCS. Those systems whose major components are in the primary auxiliary building
include the CVCS, PCCWS, LPSI synem, RHR system, and containment spray system.
The RHR and containment spray pumps and their associated heat exchangers are located in
water tight com aartments in the northem part of the primary auxiliary building (RHR Spray
Equipment Vault).

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

4.2 FACILITY LAYOUT DRAWINGS
Figures 4 3 through 4-12, Figures 4-21 through 4 23, and Figures 4-28

through 4-29 show various section views of the Seabrook 1 station. Figures 413 through
4 20, Figures 4 24 through 4 27, and Figure 4-30 show simplified layout drawings for q
Seabrook 1. Major rooms, stairways, elevators and doorways are included, hovtever some -
interior features are omitted in these simplified layout drawings. Labels printed in
uppercase correspond to the location codes listed in Table 4 1 and used in the component -
data listings and system drawings in Section 3. Some additional labels are included for
information and are printed in the lowercase type.

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

4.3 SECTION 4 REFERENCES
1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear

Power Plants," ORNL-NSIC-55, Volume III, Oak Ridge National Laboratory,
April,1974.
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! - Table 41, Definition of Seabrook 1 Building and
Location Codes 1

,

Abbreviation Descrintion

L 1. BATTRMA Battery room A in switchgear room A (area SWGRMA).

2, BATTRMB Battery room B in switchgear room B (area SWGRMB).

3. BATTRMC Battery room C in switchgear room A (area SWGRMA).

4. BATTRMD Battery room D in switchgear room B (area SWGRMB).

5. CEFANRM Containment enclosure fan room. ,

6. CHGPMRM Charging pump room at the 7' elevation of the primary
auxihary buildmg.

7. CR Control room at the 75' elevation of the control building.

8, CSR Cable spreading room at the 51' elevation of the control
building.

,

! 9. CST Condensate storage tank, northeast of the reactor
I containment.

10. DGA21 Diesel generator room A,21' elevation.

11. DGA51 Diesel r,enerator room A,51' elevation.

12. DGB21 Diesel generator room B,21' elevation.

I 13. DGB51 Diesel generator room B, 51' elevation.

14. DISTRST Discharge transition structure (service water).

15. EFWPMBLDG Emergency feedwater pump building, north of reactor;

! containment.

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

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

18. PAB Primary auxiliary building.-

j 19. PPA Pipe tunnel between primary auxiliary building and reactor
contamment .

|
|

!
'
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Table 41. Definition of Seabrook 1 Building and,

Location Codes (Continued)

Abtreviation Descrintion

20. PPTUNE East pipe tunnel that runs from the steam and feedwater pipe '

chase to emergency feedwater pump building-

21. PPTUNW West pipe tunnel that runs from the steam and feedwater pipe
chase to emergency feedwater pump ouilding.

22. RC Reactor containment.

23. RWST Refueling water storage tank,' located in the tank farm area.

24. SWCT46 Service water cooling tower,46' elevation.

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

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

27. SWPMHS Service water pump house.
~

28. TB21 Turbine building,21' elevation.,

29 TSFP Spent fuel pool opemting floor at the 25' elevation of the fuel
storage building.

30. VAULTl Vault 1 of the RHR spray equipment vault.

31. VAULT 2 Vault 2 of the RHR spray equipment vault. :

i
!.

4

|

|
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Table 4 2. Partial Listing of Components by Location
at Seabrook 1

LOCATION $1 STEM COMPONENT 10 COMP
TYPE

BATTRMA EP EP BT 1A BATT

BATTRMB EP EP BT 1B BATT -

BATTRMC EP EP BT 10 BATT

BATT RMD EP EP BT ID BATT

CHGPMRM CVCS CMG 2A MDP

CHGPMRM CVCS CMG-20 MDP

CST AF WS AFW CST TK

CST AFWS AFW CST TK

DGA21 EP EP DG-I A DG

DGB21 EP EP DG-1B DG

DISTR $T SWS SWS 63 MOV

EFWPMBLDO AFWS AFW 37A TDP

E FWPMBLOG AF WS AFW 4214A MOV

EFWPMBLDG AFWS AFW 4214B MOV

EFWPMBLOG AF WS AFW 4244A MOV

I EFWPMBLOG 4FWS AFW 4244B MOV

EFWPMBLDG AFWS AFW 4234A MOV

. EFWPMBLDG AFWS AFW 4234B MOV
|

EFWPMBLDG AF WS AFW 4224A MOV

EFWPMBLOG AFWS AFW 4224B MOV

EFWPMBLOG AF WS AF W-370 MDP

EFWPMBLDO AF WS AFW 129 NV
'

EFWPMBLOG AFWS AFW 4224A MOV

EFWPMBLOG AF WS AFW 4224B MOV

EFWPMBLOG AFWS ' AFW 4234A MOV

EFWPMBLDG AF WS AFW 4234B MOV

EFWPMBLOG AFWS AFW 4214A MOV

EFWPMBLDG AF WS AFW 42148 MOV

EFWPMBd)G AFWS AFW 4244A MOV

EFWPMbd)G AFWS AFW 4244B MOV
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Table 4 2. Partial Listing of Components by Location
at Seabrook 1 (Continued)

| LOCATION SYSTEM COMPONENT ID COMP

|
TYPE

'

MSFWP:1 HE AFWS AF W.120 HV

MSFWPPCHW AFW$ AFW.127 HV

PAB CCWS CC5HXA HX

PAB CCWS CCW.l l A MDP

PAB CCWS CCW.11C MDP

PAB CCWS CCW HXB HX

PAB CCWS CCW.1 I B MDP

PAB CCWS CCW.IID MDP

PAB EP SWS-16 HV

PAD EP SWS-18 HV

PAB SWS bWS 15 MOV

PAB SWS SWS 17 MOV

PAB SWS SWS-4 MOV

FAD SWS SWS-5 MOV

PAB SWS SWS-20 MOV

PAB SWS SWS-19 MOV

PPA CHRS C BS-17 MOV

PPA CHRS CBS 14 MOV

PPA CHRS CBS11 MOV

PPA CHRS CBS 8 MOV

PPA CVCS SI138 MOV

PPA CVCS Si139 MOV-
|

| PPA ECCS SI-77 MOV

PPA ECCS SI102 MOV

PPA ECCS Si-114 MOV

N CHRS S64 UMPS TK

RC CHRS SI-SUMPS TK

N CVCS RCS-RV RV

N ECCS RCS-RV RV

N ECCS S4-SUMPS TK
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Table 4 2. Partial Listing of Components by Location '

at Seabrook 1 (Continued)
.

'

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

N ECCS SI SUMPS TK

N ECCS RCS-RV RV

RC ECCS RCS-RV RV

N RCS RCS-RV RV

N ACS RCS 22 MOV

RC RCS RCS-23 MOV

N RCS RCS-87 MOV

N RCS RCS-88 MOV

RC RCS RCS-456A NV

N RCS RCS-456B NV

RC RCS RCS 124 MOV

N RCS RCS 122 MOV

RWST CYCS $6-RWST TK

t RWST CVCS CHG-1120 MOV
|

RWSI CVCS CHG 112E MOV

RWST ECCS ShRWST TK

SWGRMA EP EP BS E5 BUS

SWGRMA EP EP CB E5 CB

SWGRMA EP EP BS-E61 BUS
|-
[ SWGRMA EP EP TR-SA TR
:

SWGRMA EP EP BS-E52 BUS

SWGRMA- EP EP TR-58 TR

SWGAMA EP EP BS II A BUS

SWGRMA EP EP BC-1 A BC-

SWGRMA EP EP MCC-512 MCC

SWGAMA EP- EP MCC-515 M X,

SWGRMA EP EP MCC-521 MCC

SWGRMA EP EP BS-11C BUS
'

SWGAMA EP EP BC-1C BC

SWGAMA EP EP PNL 1A PNL
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Table 4 2. Partial Listing of Components by Location
at Seabrook 1 (Continued)

9

LOCATION SYSTEM COMPONENT ID COMI
TYPE

SWGRMA EP EP UPS-1 A UPS

SWGRMA EP EP PNL 10 PNL

( SWGRMA EP E P-UPS-1 C UPS

SWGAM8 EP EP BS-E6 BUS

SWGRMB EP EP CB-E6 CB

l
. SWGRM8 EP EP BS E61 BUS
l
i SWGRMB EP EP TR-5C TR

SWGAMS EP EP BS E62 BUS

[ SWGRM8 EP EP TR-50 TR
t

SWGRMB EP EP BS 11B BUS

SWGRMB EP EP BC-1B BC

SWGAM8 EP E P-MCC412 MCC
~

, SWGAMS EP E P-MCC415 MCC
!
j SWGRM8 EP EP MCC-621 MCC
!
' SWGRMB EP EP-BS 110 - BUS

SWGAM8 EP EP BC-1D BC

SWGRMB EP EP PNL 1B PNL

SWGRMB EP EP UPS-1B UPS

SWGRM8 EP EP PNL-10 PNL

SWGRMB EP EP UPS 1D UPS

SWPMHS SWS SWS-2 MOV

SWPMHS SWS SWS 41 A MDP

SWPMHS SWS SWS-22 MOV

SWPMHS SWS SW S-41 C MDP

SWPMHS SWS SWS-29 MOV

hPMHS SWS SWS 41B MDP

IEPMHS SWS SWS-31 MOV

SWPMHS SWS S W S-41D MDP

VAULT 1 CCWS CCW 137 MOV

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

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

VAULT 1 CHRS CBS-HXA HX

VAULTl CHRS CBS 9A MDP

V AULT 1 ECCS CBS 49 MOV

VAULT 1 ECCS CHG-475 MOV

VAULT 1 ECCS CHG460 MOV

VAULT 1 ECCS CHG-461 MOV

VAULT 1 ECCS RHR-HXA W

VAULT 1 ECCS RHR-35 MOV

VAULT 1 ECCS RHR-8A MDP

VAULT 1 ECCS S44 MDP

V AULT 1 ECCS SI112 MOV

val" 'l LCCS C BS-47 MOV

VAULT 2 CCWS CCW-266 MOV

VAULT 2 - CCWS CCW-2 /2 MOV

VAULT 2 CHRS CBS-HXB HX

VAULT 2 CHRS CBS 9B MDP

VAULT 2 ECCS CBS53 MOV-

VAULT 2 ECCS RHR4B MDP

VAULT 2 ECCS RHR HAB HX

VAULT 2 ECCS RHR-36 MOV

VAULT 2 ECCS Si48 MDP

VAULT 2 ECCS Si111 MOV

VAULT 2 ECCS CBS 51 MOV
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND

LAYOUT DRAWINGS

A 1. SYSTEM DRAWINGS

A 1,1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
smal! Ouid lines that are not essential to the basic operation of the system are not shown in
these drawings Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each Guid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.-

Water sources are located on the left and water " users" (i.e., heat loads) or-

discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right-

to left.
Another exception is the Reactor Coolant System (RCS) drawing which is-

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

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

| Most valve and pump symbols are designed to allow the reader to-

distinguish among sim,ilar components based on their support system
requirements (i.e., electric power for a motor or solmoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow-

in either direction, check (non return) valves, and valves that perform an
| overpressure protection function. No attempt has been made to define the

specific type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).

- Pump symbols 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,
j Locations of discrete components represent the actual physical location of-

1 the corr conent.
| - Piping locations between discrete components represent the plant areas

through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).

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

- The primary flow path in the system is highlighted (i.e., bold white line) in
the location version of the fluid system drawings.
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A 1.2 Electrical System Drawings
,

I The electric power system drawings focus on the Class IE portions of the
l 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 drawings and a comparable drawing showing component locations. The

drawing conventions used in the electrical system drawings are the following:

Flow generally is top to bottom-

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

i grid is shown at the top of the drawing.
- In the DC power drawings, the batteries and the interface with the AC

| power system are shown at the top of the drawing.
Vertical lines dominate and break horizontal lines.-

Component symbols used in the electrical system drawings are defined in-

Figure A-2.

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

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

the actual room geometry.
Locations of discrete components represent the actual physical location of-

the component.
The electrical connections (i.e., cable runs) between discrete components,-

as shown on the electrical system drawings, DO NOT represent the actual,

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

j discrete components in an unshaded (white) zone,
i

A 2. 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 buildings, tanks, and otheri

' features of the site. The general view of the reactor site is obtained from ORNL-NSIC-55
(Ref.1). The site drawings are approximately to scale, but should not be used to estimate

| distances on the site. As built scale drawings should be consulted for this purpose.
| Labels printed in bold uppercase correspond to the location codes defined in

Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are pnnted in lowercase type.

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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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
defined in Section 4 and used in the component data listings and system drawings in-

.

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

type.
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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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APPENDIX B
DEFINITION OF TERMS USED IN Tile DATA TABLES

Terms appearing in the data tables in Sections i and 4 of this Sourcebook are
i

defined as follows:'

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

. Code Dennition

RCS Reactor Coolant System
AFWS Auxiliary Feedwater System
ECCS Emergency Core Coohng System (including HPSI and

LPSI)
CVCS Charging System
CHRS Containment Heat Removal System (including spray and

fan cooler systems)
I&C Instrumentation and Control Systems
EP Electric Power System
CCWS Component Cooling Water System
SWS Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component 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'

l 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 exampk is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the com?onent number appearing in the plant piping and
instrumentation drawings (P& ids) and electrical one line system drawings.

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

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

POWER SOURCE 'Ihe 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 systein. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

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

EMERGENCY LOAD GROUP (EMERG LOAD GROUP)- AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load groups
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are identified as AC/A, AC/B, etc. The emergency load group for a third of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB DC load gmup follows similar narning convenuons,
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T A B L E B 1. COMPONENT TYPE CODES-

'

| I
COMPONENT COMP TYPE-

|
| VALVES:
i Motor operated valve MOV-

Pneumatic (air-operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV.
Manual valve XV
Check valve : . CV
Pneumatic non retum valve NCV
Hydraulic non return valve HCV >

Safety valve
.

SV
Dual function safety / relief valve SRV.
Power-operated rehef valve PORV
(pneumatic or solenoid-operated)

PUMPS:
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD)- 'IDP
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 Cr
Tank TANK orTK

i Sump SUMP ' ;

| Rupture disk RD
- Orifice ORIF
- Filter or strainer FLT
-Spray nozzle

. .
SN- *

Heaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEM COMPONENTS:-
Fan (motor-driven, any type) FAN-.
Air cooling unit (air to water HX, usually . ACU or FCU
including a fan)
Condensing-(air-conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator .DGg

| Gas turbine generator GT
Battery BATT-

i
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TABLE B 1. -COMPONENT TYPE CODES (Continued)

COMPONENT COMP TYPE

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

.s
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