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CA L* TION

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

NOTICf1

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

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering and Systems Technology
Mail stop 7E4

Washington, D.C. 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Enginecting Division

Science Applications International Corporation
10210 Campus Point Drive

San Diego CA 92131
(619)458 2673

Correction and other recommended changes should be submitted in the form
of marked up copies of the affeted text, tables or figures Supporting
documentation should be included if possible.

.
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l Millstone 1

l
I

.NilLLSTONE I SYSTEM SOURCEllOOK

O This sourcebook contains summary information on Millstone 1. Summary data
on this plant are presented in Section 1. and similar nuclear power plants are identified in
Sectwn 2. Information on selected reactor plant systems is presented in Section 3, and the

; site and building layout is illustrated in Section 4. A bibliography of reports that desenbe
'

features of this plant or site is presented in Section 5. Symbols used in the system and
layout drawings are defined in Appendix A. Terms used in data tables are defined in;

; Appendix B.
i

l. SUMMARY DATA ON PLANT'

'

Basic information on the Millstone 1 nuclear plant is listed tvlow:

Docket number 50 245-

Operator Northeast Utilities-

- Locanon Waterford, CT
Commercial operation date 12n0-

Reactor type BWR/3-

NSSS vendor General Electric-

Power (MWt/MWe) 2011/660-

Architect. engineer Ebasco-

Contamment type Steel drywell and werwell(Mark !)-

2 IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
Millstone 1 has a General Electric BWR/3 nuclear steam supply system and a

Mark I containment incorporating the drywell/ pressure suppression concept. It also has a
.

secondary containment structure of reinforced concrete. Other BWR/3 plants in the United
States are as follows: .

, Dresden 2 and 3
i Pilgnm 1

Monticello
Quad Cities 1 and 2

Millstone 1 is one of the few plants with a Feedwater Coolant Injection Sys' m
(FWCI) for core coolant injection at high pressure, a Low Pressere Coc,hnt Injection
(LPCI) System for injection at low pressure, and an isolation condenser. The LPCI system
also performs the containment cooling function.

!

|

i

!
|

O<
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Millstone 1

3. SYSTEM INFORMATION
This section contains descriptions of selected systems at Millstone 1 in terms of

general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Millstone 1 is presented in Table 3-
1. In the "Repon Section" column of this table, a section reference ti.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 system is not described in this report. in the "FSAR Section Reference"
column. a cross reference is provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are idendfied in the bibliography in Section 5.

Several cooling v ater systems are identified in Table 31. The functional
,

relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 31, Details on the individual coollng water systems are provided in the report
sections identified in Table 31.

>

O
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Table 3-1. Summary of Atilhtone I Systems Cmcred in this Report

P

Gener:e I'lant-Specific Report IJFSAR SectionSystem Name System Name Section Reference.

Reactor lleat Removal Systems
- Reactor Coolant System (RCS) Same 3.I 5

;

'

- Isolation Condenser (IC) System Sane 3.2 5.4.15, 6.3
- Reactor Core Isolation Cooling None -

-. (RCIC) Systems

- Emergency Core Cooling Systems Same'

(ECCS)'

- liigh-Pressure Injection Feedwater Coalant injection 3.3 6.3& Recirculation (PNCI) System
" ^- Low-pressure Injection Core Spray (CS) System, 3.3 6.3& Recin ulation Low-Pressure Coolant injection 3.3 6.3

(LPCI) System

'. - Automatic Depressurization
Automatic Pressure RelierSystem 3.3 5 4.13. 6 3

;
t

System (ADS)

- Decay IIcat Removal (DilR) Reactor Struidown Cooli:*g X 5.1.S. 5.4.7System (Residual 1Ical Renxwal System
; (RilR) System)

i - Main Steam and Power Conversion Main Steam Supply System, X 10.3Systems Condensate System, X 10 4.4

-

Feedwater System, X 10.4.5
Circulating Water System X 10.1.3

'
Otherlleat Removal Systems Reactor Vessel lleail G =. ling X 5.4.16

,-
_

n System,

o

I
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Table 3-1. Sunnnary of Millstone 1 Systerns Covered in this Report (Continued)

Generic Plant-Specific Iteport IIFSA R Sectic..System Name System Name Section Re ference '

Reactor Coolant Inventory Control Systems
- Reactor Water Cicanup (RWCU) Sane X 5.1.9. 5.4.x*

System

- ECCS See above - - !

- Control lux! Drive Ilydraulie System (CRDIIS) Same 3.7 4.6

Containment Systerns
- Primary Containment Same (drywell ad pressure X 6.2.I

suppression chamber)

- ' Secondary Containment Sanc X 6 2.3* - Starxiby Gas Treatment System (SGTS) None noted - - '

,

- Containment iIcat Removal Systems
- Suppression Pool Cooling System Same (an operating unie of the 3.3 6.2.2

LPCI system)
- Containment Spray System Same (an operating nuleof the 3.3 6.2.2

1.PCI system)
- Containment Fan CoolerSystem Drywell Cmling and Ventilaiion X 6.2.1. 9. 3.3, ').4 2

System and ReactorItuihling
Ileating aral Ventilation System *

- Containment Normal Ventilation Systems Drywell Cooling anx1 Vennlation X 6.2.1, 9.4.3. 9.4.2
System and Reactor Ituihting
Ileating and Ventilation System

- Combustible Gas Con:rol Systems Nonc noted
C

- -
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Millstone 1.

3,t REACTOR COOLANT SYSTEM (RCS)

[V)
3.1.1 Sntem Function

The RCS, also called the Nuclear Steam Supply System (NSSS). is responsible
for uiteeting the steam stoduced in the renor to the turbine where it is used to rotate a
generator and produce e ectricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive m.,terial from the reactor core and pnmary
coolant.

3.1.2 Sutem Definition
The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (c)

rectreulation pumps, (d) safety valves, and (e) connected piping out to r suitable isolation
valve boundary. Simplified diagrams of the RCS and important system interfaces are
shown in Figures 3.1-1 and 3.12. A summary of data on selected RCS components is
presented in Table 3.1 1.

3.1.3 Ssstem Oneration
During power operation, circulation in the RCS is maintained by one

recirculation pump in each of the two recirculation loops and the associated jet pumps
internal to the reactor vessel. The steam water mixture Dows upward in the core to the
steam dryers and separatois where the entrained liquid is removed. The steam is piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixes
with the feedwater auf is re( cled again.

The discharge of the recirculation pumps is returned to the inlet nozzles of the
jet pumps at high velocity. As the liquid enters the jet pumps, the slow moving liquid in
the upper region of the downcomer is induced to now through the jet pumps, producing
reactor coolant circulation.

Tr.e steam that is produced by the reactor is piped to the turbine via the main
(

steam lines. There are two main steam irolation valves (MSIVs)in each main steam line.
Condensate from the it. rhine is returned to the RCS as feedwater.

Follow'. .a.isient that involves the loss of the main condenser or loss of..

feedwater, heat from the RCS is dumped to atmosphere via the isolation condenser (see
Section 3.2) or to the suppression chamber via safety / relief valves on the main steam lines.
There are a total of six pressure relief valves, four of which are actuated automatically. A
LOCA inside conttJnment also dumps heat to the suppression chamber, Makeup to the
RCS is provided by the Emergency Core Cooling System (ECCS, see Section 3.3). Heat
is transferred from the containment to the uVmate beat sink by the LPCI system (part of the
"CS) operating in the containment cooling niode. Actuation systems provide for

amatic closure of the MSfVs and isolation of other lines connected to the RCS.
3.1.4 System Success Criteria

'

The RCS success entena can be described in terms of LOCA and transientmitigation, as follows:

An unmitigatible LOCA is not initiated.-

If a mitiganble LOCA is initiated, then LOCA mitigating systems are successful.
-

If a transient is initiated, then either:-

RCS integrity is maintained and transient mitigating systems are successful,
-

er

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,

l
\
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hiillstone 1

3.1.5 Comnonent information

A. RCS
1. Total volume: Unknown
2. Watervolume: Unknown '

3. Steam volume: Unknown
64. Steam Dow: 7.56 x 10 lb/hr. '

$. Normal operating pressure: 965 psig '

B. Safety / Relief Valves (6)-
1. Set pressure: 1095 to 1125 ssig - -
2. Relief canocity: 4.860,00013/hr total

C. Recirculation Pumps (2)
1. Rated flow: 45.000 gpm
2. Type: Verticalcentnfugal

D, Jet Pumps (20)

| 3.1.6 Sunnort Systems und- Interfaces
.

. A. Control Signals
1 1. Automatic
i The four automatically actuated safety / relief valves are actuated on

- - .

; coincident low. low water level, high dr
running with 100 psig discharge pressure,ywell pressure, and ECCS pumpj

i

i B hiotive Power
4

1. The recirculation pumps are supplied with Nonclass 1E power;
i

; C. htSIV Operating Power
i The instrument air system and the Drywell Atmospheric Compressor system:

support normal operation of the outboard and inboard MSIVs. respectively.I Valve o seration is controlled by an AC and a DC solenoid pilot valve, Both
j solenoic valves must be deenergized to cause MSIV closure. This design -
i

!
prevents spurious closure of an MSIV if a single solenoid valve should fail.
MSIVs are designed to fall closed if the pneumatic suppl
and DC control power is lost to the solenoid pilot valves. y is lost or if both AC'4 -

This is achieved by a;
local dedicated air accamulator for each MSIV and an independent valve closmg

i spnng.
I

i D.' Recirculation Pump Cooling
!

The reactor building closed cooling water (RBCCW) system provides cooling
water to the recirculation pump coolers.

!

! -

,

.'
4

i

.
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1[U 9 1/89 :i

i

!

.

+,.-~..m, ,,.or- ,.. ,,-.,-, nan, - . - , ,,,-,,,.,-.,,,...,.,v ,,,,ne_, ,,.n,.e,na.,.,.--e,,.m,- _ ,,, ,mm,,,.,.,.,u--,,--w,-.,,e-- ~ nn m y y . ,.n, nn ,. n , v w w . g v



|

/_\
V ; _d. : ;. ;

. , . ,, . .

.: n n. n, a.:
; . -== = =+ . ,. =c

e: ;= 2: 5: ; i:i ??r t! : I e -

. . . . .

t, l, I
,i :iI. ,

>
ic{j OI- :$.i c33. c{,5 OI! cI?.

. .,

; _ ,

3: D
li

oEj c-I? cEj cEj c-Ej 4%s +3 a

I s
e
A

@-
, '

i ; r: s-

-

s- t-+- *! arF ,F* h' '2

i- in n O
e o

c +> c +s
-:,

-A-s:---)
oi , , o

o"4q o "<q 5[s
,

C 05 ,

cEs oEs j,

,

/''s ?, Ni 3-! 5\j
- ,

1
' =< 's

I I2 e
, c

03: OE: $
4,

<. 4. 4. ,, <,
'"

i s
-a

4--

Xi X X Xi X1 E
e

1 m
b b5 b! b b! bE E

,

M
w i.

,, <. 4, <, <, 4. }. n

i e , 4.Fr g4 a 3 >() b IY $w$
2 a % a

-f.T IN3 $! 2 $
| ;l sa- c 3

c59 es$a gpgy x-a E
qI ja raf '35na s-

as-*8 -
2

Q ss

/[h% I

T I
\d

to 1/89

. . . ..



(_- . . .. .-. - -- . . -- ._- ._. . . . .

.

|
i:~a
. . . ,.

f f,

7{ ilI- il si ilt !'

i ?! if !! is 5!
-

;p ;ei er i i i .
- -

1 4 4 4 t 4
~

l, l l.
'

cN'|oI- cjj of| og| chj oI| j
-

a. ,

D Xn 3'

;
wc3|olic4|OEjoEj E! Ea i,
E
O
O

.- __ m.

i ga .=

0 h+e 04Y- in i

9

h'I
gy

- o
.c3 w - .4

, o4- 04- is -A x-3 m
~

d*- og"| !!L 0 0 aop op g[ n, n,. ._

! ; g,

. ( Q )e?
8 E-

n-
'

g | 2 0
E '

't oET
4

.o p , .. ..

,

3
z
a_, a:,

D D X Xn- Xt "

.
C

OEi tZ1 tZ!= tZ tXi tZt oXiokjc4i Ns
-

4+

-

n
"J

OEa OE f25 tZs tZ oI! oI! oX* oX5 oIc
.gEh M

,
d.

[ o v
a b 4, i.. 4,

n

e e 1

is - is}
9e t * 3 >:j -ai !!1 : % t-- - A!; - 5!, 2jf

-

,h'|f W
* a 0
f*-

i
5 I y$ $

"a 8

I b" ! TmI 'h'( c 2I e 8. a -

i " av 3 ,

-1
-

.E
s' a . s! 2 e

.V ! 28* g- w.
I i ! [ $

. ;. ,

,

__

11 1/89

!
.- , . - , . . , . . . - . - - . - - . . . . . - .- . .-



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

1 .
'

:
!

Table 3.1-1. Millstone 1 Reactor Coolant System Data Summary
for Selected Component4

COR1PONENT ID COMP. LOCATION : POWER SOURCE VOLTAGE POWER SOURCE EMERG.{ TYPE LOCATIOta LOAD GRP.
, IC-1 MOV CX MCC-2-3 480 15HB AC/G(-
: IC4 MOV- CX MCC-I'-3 480 15fl0 AC/G<

| MSIV-1 A NV CX
~

g MSIV-1B NV CX
.

[. usiv-1C NV CX
i
: MSIV-1D NV CXt

{. MSIV-2A NV 15RBSIMIN
MSiV-2B NV 15RBSIMIN

'

MSIV-2C NV 15HBSIMIt:
1 -

MSIV-20 - NV - 15RUSIMIN< -
'

IJ

RCS-1 MOV CX UNKNOWN

| RCS-2 MOV CX- MCC-2A-3 480 15HB ACiF
'

HCS-2A MOV. 15HBSHDNPMPRM UNKNOWil

{ RCS-28 MOV 15HBSHONPMPRM MCC-11A-2 480 MCC11 A2 ACGe
RCS-S MOV- CX MCC-2A-3 480 15HB ~ AC/F
RCS-HV RV CX

.

i
!

!

|
j-
1 .:-
t- .co
i C
,

-

i

.

.

-

$ i
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Millstone 1

3.2 ISOLATION CONDENSER (IC) SYSTEM
3,2,1 Svstem Function

The isolation condenser transfers residual and decay heat from the reactor
coolant system to the atmorphere (the ultimate heat sink) in the event that the main
condenser is not available, or a hich pressure condition exists. The system employs
na: ural circulation as the driving head through the isolation condenser tubes. Because of its
role m emercency cooling the IC system is considered part of the Emergency Core Cooling
System (ECCS, see Section 3.3).

3.2.2 Svstem Definition
he IC system consists of a single isolation condenser with a closed-loop tiow

path to and from the reactor vessel and a vent to atmosphere, The
contains two nonnally open AC powered motor operated valves. primarpside inlet pipingThe primary side ou'let
piping contains one normally closed DC powered MOV and one normally open AC-
powered MOV. The use of a DC powered isolation valve ensures successful operation of
the system if there is a loss of AC power. Makeup to the isolation condenser is provided
by the Fire Water System (see Section 3.4).

Simplified drawings of the IC system are shown in Figures 3.21 and 3.2 2. A
summary of data on selected IC system components is presented along with other ECCS
components in Section 3.3.

3.2.3 Svttem Oneration
The isolation condenser system is initiated by sustained (15 seconds) high

reactor pressure (1085 psig) or sustained low low water level (-48 inchest Normally,
three of the four motor operated isolation valves are open, so that only one valve is required
to open to begin operation. Steam passes through the tube side of the isolation condenser,
condensing along the way. Water on the shell side is allowed to boil off as steam which is
vented to atmosphere. Condensate returns by gravity to the reactor vessel. The inventory
of the shell side lasts approximatel 30 minutes, at which time makeup can be provided by-
the fire water system (see Section .4).

The isolation condenser can be operated manually by throttling the condensate
return valve. An operator can use local pressure and temperature gauges and a plot of

'

pressure versus temperature limits to control performance of the system. This can be
accomplished under blackout conditions,

3.2,4 Svetem Success Criterin
The isolation condenser can provide adequate RCS heat removal following a

transient. DC power is required to open the isolation valve, which initiates IC operation.
Makeup to the condenser from the fire water system is required after approximately 30
minutes of operation.

Due to normal RCS leakage and coolant shrinkage due to cooldown during IC
system operation, makeup to the RCS is required. The Feedwater Coolant Injection
System (see Section 3.3) and the Control Rod Drive Hydraulic System (see Section 3.7)
can provide RCS makeup at high pressure.

3.2.5 C_omnonent informntion

A. Isolation Condenser
1. Rated Capacity: 206 x 106 Bru/hr
2. Design PreJsure: 1250 psig

f .

s.
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h1illstone 1

3.2.6 Suonort <vstems and interfaces

r' A. Control Signals
t 1. Automace

The isolation condenser system is automatically initiated on sustained high
reactor pressure or sustained low low reactor water level. Initiation takes
the form of opening the outboard isolation valve on the condensate return -
liuc.

2. Remote $1anual
The isolation condenser motor operated valves can be actuated by remote
manual means from the control room.

B. hiotive Power
The IC system motor operated valves are Class lE AC or DC loads that can be
supplied'from the emergency diesel generator, gas turbine generator, or stauon
batteries, as described in Section 3.6.

,

O

g .

V
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i

3,3 EMERGENCY CORE COOLING SYSTEM (ECCS)
3,3.1 System Function

The ECCS is an integrated set of subsystems that perform emergency coolant
injection and rectreulation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS also performs suppression pool cooling
and containment spray functions and has a capability for mitigating transients.

3,3,2 Snt.gfn Definition
The emergency core cooling system consists of the following subsystems:

Core Spray (CS) System-

Low pressure Coolant injection (LPCI) System-

Feedwater Coolant injection (FAVCl) System-

Automatic Pressure Relief (APR)-

Isolation Condenser (IC) System (see Sectir 2)-

.

The core spray system supplies make up water to the reactor vessel at low
pressure, The system consists of two mdependent trains, each of which has one motor-,

driven pump to supply water from the suppression pool to a spray sparger in the reactor
vessel above the core,

The low pressure coolant injection system provides high volume make up water
to the reactor vessel at low pressure The LPCI system consists of two independent trains

i
each with two motor driven pumps which deliver water from the suppression pool to one
of the RCS recirculation loops.

The feedwater coolant injection system provides high pressure injection,
utilizing existing feedwater and condensate components. The FWCl system consists of an
emergency condensate transfer pump, three condensate pumps, three condensate booster
pumps, and three reactor feedwater pumps. The condensate transfer pump draws suction
from the Condensate Storap Tank (CST),,

The automatic presure relief system arovides automatic RCS depressurization
-

following a small LOCA or transient so that the .ow pressure systems (CS and LPCI) can
provide makeup. Four of the six p essure relief valves are part of the APR system.

The isolation condenser removes residual and decay heat from the reactor venet
in the event that the main condenser is not available, or a high pressure condition exists,

i
The system employs natural circulation as the driving head through the isolation condenser
tubes, A more detalled description of the IC system : s provided in Section 3.2, 1

Simplilled drawings of the core spray system are shown in Figures 3,31 and
3.3 2, the LPCI system is shown in Figures 3,3 3 and 3,3 4, and the FWCl system is

j- shown in Figures 3,3 5 and 3.3 6,

; 3,3,3 System Oneration
i

All ECCS systems are normally in standby. The CS and LPCI pumps all start
; automatically at re te*or water level equal to 48 inches and reactor pressure at 350 psig, or

drvwell pressure at 2 psig, The CS and LPCI pumps draw suction from the sup 3ression -
;
'

pool. The CS pumps deliver water to spray spargers in the reactor vessel, while tae LPCI
pumps deliver water to one of the reactor recirculottion loops The LPCI pumps also -
arovide the containment spray function, with heat transferred through one heat exchanger -
n each LPCI loop to the Semce Water System.

The FWCl system is initiated at vessel level of 48 inches or drywell pressure
of 2 psig, in the event of loss of normal AC power, all FWCl pumps loads will be-
momentarily shed to allow the emergency gas turbine enerator to reach operating speeds,
However, to prevent excessive loading on the gas turbine generator, only one train.of the

p FWCI system is started, This train, or " string", is previously Stermined by the operator
,

U
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O by selecting either the "A" or "B" string through a switch. ach string consists of one
reactor feed pump. one condensate booster pump, and one condensate pump. (It is unclear\ what role is played by the "C" pumps.) If the selected pump string fails to start the other
string must be stated manually, or the selector switch position must be changed. The
condensate transfer pumps delivers water from the CST to the selected pump string (Ref.
1).

The automatic pressure relief valves open automatically to reduce RCS pressure
on low low reactor water level ( S inches) and high drywell pressure (2 psig). Interlocks
preve:.t APR initiation unless at least one CS or LPCI pump is running ' ith 100 psig
discharge pressure.

3,3,4 Svstem Success _ Criteria
LOCA miutation requtres that both the emergency coolant injection (ECI) and

emergency coolant recirculation (ECR) functions be accomplished. The ECl system
su: cess enteria for a large LOCA are the following (Ref. 2):

1 of 2 cue spray pumps with a suction on the suppression pool, or-

2 of the 4 low pressure coolant injection pumps with a suction on the-

suppression pool.

The ECl system success criteria for a small LOCA are the following (Ref.12):

1 of 3 feedwater coolant injection (FWCI) trains with a suction on the-

condensate s:orage tank. or

The pressure relief valves and 2 of 4 L"''.1 pumps with a suction on the
-

suppression pool, or
-

The pressure relief valves and 1 of 2 core spray pumps with a suction on the
suppression pool.

The success criterion for the ADS is the use of any 1 of 2 ADS trains. It is sossible that the
coolant inventory control function for some small LOCAs can be satisfied ay low capacity
high pressure injection systems such as the control rod drive hydraulic system (see Section
3.7) This is not considered an ECCS function. The ECR success criteria for LOCAs are
integrated with the ECI success criteria above. All injection systems essentially are
operating in a recirculation mode when drawing water from the suppression pool.

For transients, the success criteria for reactor coolant inventory control involvethe following:

Either the isolation condenser system (see Section 3.2), or-

Small LOCA mitigating systems-

For the suppression pool cooling function to be successful, one of two LPCI
trains must be aligned for containment heat removal and the associated service water train
must be operating to complete the heat transfer path from the containment spray heat
exchangers to the ultimate heat sink. In a given LPCI train one of two LPCI pumps must
operate.

3.3.S Comoonent information

A. Core Spray Pumps (A and B):
-

1. Rated Flow: 3600 gpm @ unknown head
p 2. Rated Capacity: 100% (Ref.1,2)

18 1/89
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j 3. Shutoff Head: SSS ft. head t:55 psid) ;

4. Type: venical centrifugal

B. Low Pressure Coolant Injection Pumps t A, B, C. and D)
1. Rated Flow: 5000 ppm G 240 ft. head (104 psid),2500 gpm @ 475 ft.

head t206 psid)
2. Roted Caoacity: 331/3c 'Ref.1,2)c
3. Shutoff Head: 625 psig
4. Type: venical centnfugal

C. FWCI Condensate Pumps (A. B and C)
1. Rated Flow: S000 gpm @ 375 ft. head (163 psid)
2. Rated Capacity: 1007c (Ref.1, 2)
3. Type: venical

D. FWCl Condensate Pumps (A, B, and C)
1. Rated Flow: 8000 ppm @ 830 ft. head (360 psid)
2. Rated Capacity: 100?c(Ref.1,2)
3. Type: venical centrifugal

E. FWCl Reactor Feed Pumps ( A. B. and C)
1. Rated Flow: S000 ppm @ 2900 ft. head (1257 psid)
2. Rated Capacity: 100cc (Ref.1,2)
3. Type: honzontal centrifugal

F. FWCI Condensate Transfer Pump
1. Rated Flow: 3600 gpm @ 231 ft, head (100 psid)

O 2. Rated Capacity: 100Co
3. Type: centrifugal single stage

G. Automatic Pressure Relief Valves (4)
1. Rated Flow: 800.000 lb/hr each
2. Set Pressure: 1095 to 1125 psig

H. Suppression Pool
1. Water Volume: 630,000 gallons

1. Condensate Storage Tank
1. 5linimum Volume: 225,000 gallons

3.3.6 Sunnort Systems and interfnces

A. Control Signals
1. Automatic

a. The CS and LPCI pumps are automatically actuated on low low reactor
water level coincident with low reactor pressure, or on high drywell '

pressure,

b. The pre selected train of FWCI pumps is automatically actuated on low-
low reactor waterlevel or high drywell pressuse.

c. The automatic pressure relief valves are actuated on low low reactor
water level coincider.t with high drywell pressure. '

2. Remote ManualOV
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The ECCS can be actuated and controlled by remote manual means from the
control room.

B. hiotive Power,

i 1. The ECCS motor driven pumps and motor operated valves are Class lE AC'

and DC loads th:t can be supplied from the emergency diesel generator, gas
turbine pnerator, or station battenes, as described in Section 3.6.

3,3,7 Section 3.3 References
i

1. Stilistone Nuclear Power Station Unit No.1, Updated Final Safety Analysis
Report, Northeast Utilities, Hartford, CT, hlarch 1987, )

2. NUREG/CR 3085. Volume 1, " Interim Reliability Evaluation Program:
Analysis of the hiillstone Point Unit 1 Nuclear Power Plant", Sandia National
Laboratories, Albuquerque, Nht, February 1983.
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ITable 3.3-1. Millstone 1. Ernergency Core Cooling System Data Summary,

for Selected ' Component
!

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

CS-24A MOV 15RB MCC-2A-3 480 15HB AC/F !
,

CS-248 MOV- ISRB MCC-2-3 480 ISRB AQGr
CS-25A MOV 15RC MCC-2A-3 480 15RB AC/F

CS-258 MOV. ISRB MCC-2-3 480 15HB AC/G
: '

' - CS-3A MOV 15R3 MCC-2A-3 480 15HB AC/F
,

3

CS-3B MOV 15HB MCC-2-3 480 15HB AC/G j,

CS-4A MOV 1rRH MCC-2A-3 480 15RB ACIF ,

CS-48 MOV- ISRB MCC-2-3 480 15HB AC/G
,

CS-PA MDP -26RBSWCRM BUS-14F 4160 35IBSWGRM AC/F
i-

' |' CS-P8 MDP -26HBNECAM BUS-14 E 4160 35TBSWGRM AC/G5

!

| FWCl-143 MOV JU4WCRM- MCC-2-3 '480 15RB AC/G
-

'FWCl-35A MOV 15TB UNKNOWN !

f FWCI-358 MOV j15TB UNKNOWN

FWCf642A NV 35TB-

FWCI-642B NV. 35IB ,

j FWCl-643 i4V 35TB
i

FWCl-CST TANK CST.

FWCl-P10A MDP 15TB BUS-14A 4160 35TBSWGRM AQG
| ' FWCI-P108 MDP 15TB BUS-14 A . 1160 35TBSWGRM AC/G

FWCI-P10C MDP- ISTB BUS-148 4160 35TBSWGRM AC/G
;

i FWCI-P28 MUP -8HBNWCRM BUS-14C 4160 351BSWGRM AC/G
i X

T FWCl+6A MDP 15TB BUS-14C 4160 35TBSWGRM AC/G-

,

{- FWCl-P68 MDD 1518 BUS-14C 4160 351BSWGRM AC/G

! FWCl-P6C MDP- 151B . BUS-14 D . 4160 351BSWGRM AC/G

f FWCl-P7A MDP 1 STB BUS-14C 4160 351BSWGRM AC/G,

u

i
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Table 3.3-1. Millstone 1 Emergency Core Cooling System Data Summary
for. Selected ' Component (Continued) r

4

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

FWCl P7B MDP 1 STB BUS-14C 4160 351DSWGflM AC/G
|
; FWCl P7C MDP 15T8 BUS-14D 4160 35hi,5WGHM AC/G

*

; IC-1 MOV CX MCC-2-3 480 15HB AC/G
IC-2 MOV 66HB UNKNOWN

F

IC-3 MOV 43HB MCC-101 AB2 125 15HB- g DC/1
1C-4 MOV CX MCC-2-3 480 15HB ACC
IGHX ltX 83flB,

LPCI-15A XV -2SRBSWCRM

i LPCI-1SB XV -26HBNECHM -

LPCI-17A N' -26HBSWCHM-

m

i~ LPCI-178 XV -26HBNECHM

LPCI-26A iMOV 15HB MCC-11 A-2 480 MCC11 A2 AC/G
;_ LPCI-2EB MO' ' 15HB UNKNOWN

LPCI-29A MOV 15HB MCC-2A-3NE 480 15HB AC/F,

I LPCI-298 MOV 15HB MCC-2-3NE 480 15HB AC/G

LPCI-35A MOV 15i18 - MCC-2A 3 480 15HB AC/F4

j LPCI-358 MOV ... 15HB- MCC-2-3 480 15HB AC/G
! LPCI-36A MOV 15HB MCC-11 A-2 480 MCC11 A2 AC/G

LPCI-36B MOV 15HB UNKNOWN
:
1 LPCI-46A MOV 15HB MCC-2' :'NE 480 15HB ACIF
! LPCI-468 - MOV : 15HB MCC DJE-. 480 15HB AC/G_.

f, h LPCI-47A MOV 15HB MCC-2A-3 480 15HB AC/F
i LPCI-478 MOV 15HB MCC-2-3 480 15HB ACC '

;

LPCI-7A MOV -26HBSWCRM MCC-2A-3 480- 15118 AC/F - i

!PC! 70 MOV -26HBNECflM MCC-2-3 480 15flB AC/G
,

I
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Tabie 3.3-1. Millstone 1 Einergency Core Cooling System Data Summary
~ for Selecteci Component (Continued)

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

LPCI-7C L10V -26HBSWCRM MCC-2A-3 480 ISRB AC/F

LPCI-7D MOV -26HBNECf1M - MCC-2-3 480 15flB AC/G

LPCI-PA MDP -26HBSWCRM BUS-14F 4160 351BSWGRM AC/F

LPCI-PB MDP -26HBNECRM BUS-14E 4160 351BSWGilf t AC/G

LPCIPC MDP -26HBSWCRM - BUS-14F 4160 351BSWGRM AC/F

LPCI-PD MDP -26RBNECRM BUS-14E 4160 351BSWGRM AC/G

RCS-3A SR{ CX

RCS-3C SRV CX,

liCS-3D 'SRV CX

RCS-3F SRV CX
_

TORUS 1ANK -26HBTORHM

C
E

-

_ __
_
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Millstone 1

3.4 FIRE WATER SYSTEM

) 3.4.1 Svstem Function
The fire water system provides water to suppor' fi'' suppression activities

throughout the plant. The system also provides makeup 'a th, 71ation condenser tosupport its long-term operation.

3.4.2 System Definition

The fire water system services individually valved iines feeding fixed pi 3e water
4

suppression systems (sprinklers, waterspray, and standpipes) throughout the p ant and
hydrants located around the exterior of the plant. The system consists of one motor-driven
pump and one diesel driven pump, and an electric jockey puma that maintains system
pressure. The pumps are supplied by two 245,000 gallon groned evel tanks.

Simplified drawings of 'he fire wate system are shewn in Figures 3.41 and
3.4 2. A summary of data on sv ' ftra watei : am um; onents is presented in Table,

3.41,

3.4.3 System Oneration

During normal operaticn the jockey pump maintains system pressure by
automatically starting when line pressure drops to 100 psig, and will run until pressure
reaches 115 psig. The motor-driv - fire pump is activated by a single pressure switch set ~

at 85 psig. If this pump fails to star; and . ine pressure continues to drop, the diesel driven
,

fire pump is activated at 75 psig. _Both the motor-driven and diesel driven pumps deliver -
200C gpm at 100 psi discharge pressure and remain in operation until they are manually
shut down. Interlocks stop thejockey pump when either of the two fire pumps start.
3.4.4 Svstem Success Criterin

i For successful makeup to the isolation condenser either the motor driven orj diesel driven ftre pump, with a suction on either fire water tank, is sufficient.

3.4.5 Comnonent ' In formation
f

A. ~ Motor-Driven Pump P8
1. Rated flow: 2000 gpm @ 100 psid
2. Rated capacity: 100%

B. Dice 'iven Pump P7
1. L r flow: 2000 gpm @ 100 psid '

2. Ratedcapacity: 100 %
'

C. Fire Water Tanks (2)
1. Volume: 245,000 gallons each

a

3.4.6 Sunnort Systems nnd Interfaces
,

A. ControlSignals
1. Automatic

a. The motor-driven fire pump is actuated automatically by a pressure -
switch set at 85 psig.

b. The diesel driven fire pump is actuated automatically by a pressure
switch set at 75 psig 1

32 1/89
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Millstone 1

2 Remote Manual
The fire pumps cannot be actuated by remote manual means from the control

V room.
4

B, Motive Power
i

! 1 The motor driven fire pump is a Class IE AC load that can be supplied from
the gas turbine generator, as described in Section 3.6.

'

C. Diesel Pump Auxiliary Systems-
i

Information regarding diesel pump auxiliaries, such as cooling, fueling,
lubrication, and starting was unavailable, it is believed that the diesel fuel tank,

i and starting system are in the pump room. The diesel is cooled by a small
water to air radiator.

:
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Table 3.4-1. Millstone 1 Fire Water System Data Summary
for Selected Component- ',

!-

. ).; COMPONENT ID COMP. LOCATION PCWER SOURCE VOLTAGE POWER SOURCE EMERG. |TYPE L OC ATION LOAD GRP. jFI-P7. DDP FIREPMPffSE FI-7-DSL 480 FiftEPMPilSE i

F1-P8 - MDP FIREPMPilSE MCC-22A-2 480 FlHEPMPilSE AC/G
.

IC-10 MOV 82HB MCC-2-1 480 83HB AC/G
'
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Millstone 1
3.5 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

b)1 3.5.1 Svetem Fitnction
U

The instrumentation and control systems consist of the Reactor Protection
System (RPS), Engineered Safety Features (ESF), and systems for the display of plant
information to the operators. The RPS monitors the reactor plant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The ESF systems will autorratically actuate varicus safety
systems based on the specific limits or combinations oflimits that are exceeded. A remote
shutdown capability is provided to ensure that the reactor can be placed in a safe condition
in the event that the main control room must be evacuated.

3.5.2 Svstem Definition
The RPS includes sensor and transmitter units, logic units, :.nd output trip

relays that imerface with the control circuits for components in the scram portion of the
Control Roc Drive Hydraulic System (see Section 3,7). Other actuation and control
.jstems inc : indenendent sensor and mmsmitter units and relay units that interface with
the control .ircuits of many different components in safety systems. Operator
instrumentation display systems consist of display panels that are powered from the
instrumentation buses (see Section 3.6).

3,5,3 hm Oneration
A. RPS

The RPS has two separate trip systems (A and B), each of which consists of
two separate trip logic che Is. One rhannelin each of the two trip systemsO
must trip to cause a %ll serm. (one out of two twice logie). There are two pilot() scram valves and two scram valves for each control rod, RPS trip system A
controls the "A" valves and RPS trip system B controls the "B" valves. The
pilot scram valves are solenoid oper.ted and normally energized. The solenoids
de energize to cause a scram. The system is therefore considered " fail safe" on
loss of power, RPS inputs are lbted below:

Neutron monitoring system.

RCS high pressure-

Low water levelin reactor vessel-

4 - Turbine stop valve closure
Turbine control valve fast closure-

Main steam line isolation signal-

High drywell pressure-

Main steam line high radiation-

Condenserlow vacuum-

Scram discharge volume high water level-

'

Scram air header low pressure-

- Manual
Mode Switch in SHUTDOWN-

D
3'/ 1/89
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B. ESF

The ESF systems cause the various safety systems to be started, stopped or
realigned as needed to respond to abnormal plant conditions. Details regarding

k actuation logic are included in the system description of the actuated system,
Control room displays are powered by the 120 GC instrumentation buses.

C. Remote Shutdown

In the event that the Control Building must be evacuated, the reactor may be
safely shut down by one of the following means:

-

Operating the scram buttons at the control panel before the h!ain Control
Ream is evacuated

Isolating and venting the scram air header low pressure sensing switches,
-

which will place the reactor protection system 9RPS)into operation.
Opening the RPS motor generator set outlet breakers-

Decay heat removal can be provided 'oy local operation of the isolation
condenser and fire water systems, as described in Section 3.2 and ? ,
respectively.

3.5.4 Svstem Succeu Criterin

A. RPS

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

f)\ scram is implemented by the scram pilot valves in the control rod drive(' hydraulic system (see Section 3.7) Details of the RPS for Millstone 1 have not
,

been determined.
.

B. ESF Actuation Systems

A single component usually receives a signal from only one ESF actuation
system output train. Trains A and B must be available in order to automatically
actuate their respective components. Actuation systems other than the RPS
typically use hindrance input logic (normat = 1, trip = 0) and transmission
output logic (normal = 0, trip = 1). In this case, an input channel will be in a
trip state when input signais are lost, when cutrol power is lost, or when the
channel is temporarily removed from service for testing or maintenar.ce (i.e. the
channel has a fail. safe failure mode). Control power is needed for the ESF
actuation gstem output channels to send an actuation signal. Note that thera
may be .,ome E3F actuation subsystems that utilize hindrance output logic. For
these subsys; ems, loss of control power will cause system or component

,

actuation, e is the case with th: RPS. Details of the ESF actuation systems for
Millstone i have not been deter.nined,

i C. Manually Initiated Protective Action!

When reasonable time is available, certain protective actions may be performed
manually by plant personne'. Tie control- room operators are capable of. .

operating individual compo1ents using normal control circuitry, or operating
groups of components by manually tripping the-RPS or oth^r actuation

,

subsystem. The control room occaters also may send qualified persons into

[G\
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(^')
these judgments, data o., key plant parameters must be av ilable to the
operators.

'
3.5.5 Sunnort hetems and interfaces

A. Control Power
1. RPS

The RPS is powered from the 120 VAC Class IE electric power system.
2. ESF systems

The control power interfaces for the ESF actuation sys; ems at l' :: tone 1| have not been identified.
3. Operatorinstrumentation

Operator instrumentation display system are powei-d from the 120 VAC
Class 1E electric power system.

3.5.6 Section 3.5 References

j 1. Millstone 1 Updated Final Safety Analysis Report. Section 7.4.1986,
l
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Millstone 1
3.6 ELECTRIC POWER SYSTEM

/) 3.6.1 Svetem FunctionV The electne power system supplies power to various equipment and systems,

needed for r.ormal operation and/or response to accidents. The onsite Class lE electric
power system sums the operation of safety class systems and instrumentation needed to'

establish and ma4 .an a safe shutdown plant condition following an accident, when the
normal electric power sotuces are not available.

3.6.2 Svstem Definition
The onsite Class lE AC electric power :,ystem consists of a o.1e diesel generator

and one gas turbine generator which provide emergency power to a total of seven 4160
VAC buses. These buses distribute power to four 480 VAC loari centers. In addition, there
are many 480 VAC motor control centers. The Class lE plant DC power system consists
of two 125 VDC batteries. These batteries are connected to two 125 VDC distributionpanels.

The 4160 and 480 VAC electric power distribution system at Millstone 1 is
shown in Figures 3.6-1 and 3,6-2. The 125 VDC distribution system is shown in Figures
3.6 3 and 3.6 4. The 120 VAC instrumentation power system is shown in Figure 3.6 5
and 3.6-6. A summary of data on selected electric power system components is presented
in Table 3.6-1. A partial listing of electrical sources and loads is presented in Table 3.6-2,

3,6.3 Sutem Onerntion
Durmg normal operation the normal s'ation se"vice tiansformer (auxiliary

transformer 1) steps down 24kV from the main geneta;or t3 416A vobs for the six auxiliary
buses 14A through 14F. These buses can also be supplied frga ine 345 kV switchyard

,

through the reserve station service transformer (startup transfonner 1). Bus '.4G is
normally supplied by shutdown transformer 1. An e,ghth bus,24F, provides a rneans ofn

V) cross connecting Unit I and Unit 2 4160 volt systems (Ref.1), however, this Fus could
(

not be located on available drawings.

The diesel generator and gas turbine generator start automatically upon loss of
offsite power of ECCS initiation to provide emergency power. The diesel generator
supplie: power to 4160 VAC bus 14F, and the gas turbine generater supplies bus 140.
'Ihere are many bus interconnects, but in general bus 14G feeds buses 14 A,14C, and 14D.
In turn, bus 14A feeds bus 148, and bus 14C feeds bus 14E.

Bus loads are arranged so that all equipam.nt considered essential for safe
shutdown are fed from buses 14A,14C,14E,14F, and 14G Loads having tht, same
function are not placed on the same bus. Buses 14A and 14B supply only the reactor feed
pumps and the reactor recirculation pump M G sets, thereby confining the large voltage
drops associated with starting this equipment to just two buses.

There are two 125 VDC distribution panels. These panels are each powered by
a 125 VDC bat. cry. Each battuy has its own battery charger, and they share a third battery
charger. Battery capacity is sufficient to support essential loads for about 8 hours (Ref,1).

.

The 120 VAC system provides power for essential instrumentation and for the
RPS. This system is powered from 480 VAC MCCs or from a 125 VDC PCC,

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different buses. For the purpose of discussion, this
equipment has been grouped into " load groups". Load group AC/F contains components
powered either directly or indirectly from the diesel generator through 4160 VAC bus 14F.
toad group AC/G contains components powered either direct:y or indir:ctly from the
tucbine gme through 4160 VAC bus 14G. Components receiving DC powe* gasare
assigned to load groups DC/l or DC/l A, based on the battery pont source.

Ov 40 1/89 -
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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 lE DC load group is supplied initially from its respective battery
j (also needed for diesel starting)

Each Class 1E AC load group is isolated from the non Class IE system and is: -

.

supplied from its respective emergency power source (i.e. diesel generator or
; gas turbine generator)

Power distribution paths to essential loads are intact-;

Power to the battery cha!gers is restored before the batteries are exhausted! -

i
3.6.5 Comoonent Informntl0D.

;

| A. DieselGenerator
j 1. Maximum continuous rating: 3000 kW

2. Rated voltage: 4160 VAC
; 3. Manufacturer: Fairbanks Morse

I B, Gas Turbine Generator.

; 1. Power rating: unknown
j 2. Rated voltage: 4160 VAC

. C. Station tatteries (1, I A)
! 1. Rated voltage: 125 VDC
i 2. Capacity: 8 hours with design loads

(*
>

\ 3.6,6 Suonort Systems and Interfaces

A. Control Signals
' l. Automatic
'

The standby diesel generator and gas turbine generator are automatically
| started on the following signals:

| Loss of offsite power-

ECCS initiation-
,

: 1

| 2. Remote manual
| The diesel generator and gas tarbine generator can be narted, and connected
! to the emergency buses from the main control room.
;

| B. DieselGenerator Auxiliary Systems
The following auxiliaries are provided for the emergency diesel generator:i

| 1. Cooling
The service water system provides for dies (. cooling (see Section 3.8).

,

| 2. Fueling
A 1600 gallon day tank is provided for the diesel generator. The day tank

j has a capacity for 8 hours of diesel generator operation at full load. A total
i of 154 full load hours of diesel fuel is available on site.
' 3. Lubrication
, .

41 1/89 's
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Millstone 1
4. Starting

Dual air receivers are provided for diesel generator starting. The system is(% capable of storing air for a minimum of three cold diesel engine startsI
sd without recharging.

5. Control power
The diesel generator is dependent on 125 VDC power from either station
battery for control power.

6. Diesel room ventilation
The diesel room is provided with a ventilation system.

3.6.7 Section 3.6 References
,

1. Millstone Nuclear Power Station Unit No.1. Updated Final Safety Analysis:

Repon, Nonheast Utilities, Hanford, CT, March 1987.
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Rble 3.6-1. Millstone 1 Electric Power System Data Summary '

for Selected Component
i.

I. COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.TYPE LOC ATION LOAD GRP.BATT-1 - BATT BATT1 125 DC/1
UATT-1 A . BATT BATT1A 125 DC/1A
BC-1 BC 351BSWGHM MCC-2A-4 480 1518 AC/F
BC-1 A BC 35IBSWGRM MCC-2-5 480 351BSWGRM AGG

~

BUS-12C BUS 351BSWGRM IRAN-12C 480 351BSWGRM AC/3
BUS-12D BUS 3510SWGRM IRAN-12D 480 351BSWGRM AQG
BUS-12E BUS 351BSWGRM IRAN-12E 480 351BSWGRM AC/G
BUS-12F BUS 351BSWGRM IRAN-12F 480 351BSWGRM 'AQF
BUS-14A BUS 35IBSWGRM OUS-14G 4160 35IBSWGRM ACS
BUS-14 B BUS 351BSWGRM BUS-14 A 4160 351BSWGRM AQG*
BUS-14C BUS 351BSWGRM BUS-14G 4160 35IBSWGHM

.
ADG !

!|| AC/G
BUS-14D BUS 351BSWGRM BUS-leg 4160 351BSWGRM
BUS-14E BUS 351BSWGRM BUS-14C 4160 35IBSWGl!M AC/G
BUS-14F BUS 351BSWGRM DG-15G11U 4160 151BDGRM AC/F
BUS-14G BUS 35IB3WGRM GI-15G100 4160 GIBLOG AC/G '

BUS-IAC-1 BUS 35TBSWGRM 1 R IV-1 120 351BSWGRM ACIF
BUS-LAC-1 BUS 35TBSWGHM IR-IRP-1 120 351BSWGRM AC/G >

;BUS-VAC-1 BUS 351BSWGRM MG-1 120 35IBSWGRM AC/G
BUS-VAC-1 BUS 351BSWGHM 1R-IV-1 120 351BSWGRM AC/F i

CB-14F CB 35TBSWGRM DG-15G110 4160 151BDGRM ACif
CB-14G CB GIBLDG GI-15G100 4160 GIBtDG AQG

f DC-1 BUS 351BSWGRM BATI-1 125 BAIII DC/1
DC-1 BUS 351BSWGRM BC-1 125 351BSWGRM UC/1
DC-1 BUS 351BSWGRM BC-11A 125 35 f BSWGRM DC/1

iDC-1 A . BUS 35IBSWGRM UA 1 I-1 A 125 UAI |1 A DC/1A
-

f
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Table 0.6-1. Millstone 1 Electric power System Data Summary
,for Selected Component (Continued) !

|
iCOMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE E P.t E R G .TYPE LOCATION LOAD GRP.DC-1 A BUS 35IBSWGRM BC-1 A 125 351BSWGilM DC/1A

DC-1A BUS 35IBSWGHM BC-11 A 125 351BSWGHM DC/1A
}DG-15G11U DG 151BDGHM 4160 AC1F
t

GT-15G100 GI GIBLDG ' 4160 AC/G
j MC-22A-2 MCC FIREPMPHSE TH 12C 480 351BSWGHM AC/G
j. MCC-101 AB2 MCC 15HB- DC-1 125 351BSWGHM DC/1 -

j MCC-191AB2 MCC 15HB . DC-1 A 125 35IBSWGHM DC/1 A [

t

MCC-101 AB3 MCC 35IBSWGRM DC-1 A 125 351BSWGilM DC/1A f} MCC-101 AB3 MCC 351BSWGRM DC-1 125 35IBSWGHM DC/1
{'

MCC-11 A-2 MCC MCC11A2 BUS-12C 480 351BSWGHM AQG I,
%
O

MCC-11 A-2 MCC MCC11 A2 BUS-12D 480 351BSWGHM AQG
.i

t'MCC-2-1 : MCC- 83RB- BUS-12E 480 351BSWGHM ACiG
,

''

MCC-2-3 MCC 351BSWGHM - BUS-12E 480 35IBSWGHM AC/G (
t

MCC-2-3NE MCC 15RB MCC-2-3 480 15HB AC/G I
,

g MCC-2-4 MCC 15T8 BUS-12E 480 351BSWGHM AQG
;

MCC-2-5 MCC 35TBSWGRM BUS-12E 480 351BSWGHM AC/G.

, MCC-2-5 MCC 351BSWGHM BUS-12E 480 35IBSWGHM AC/G i
;- MCC-2A-3 MCC 351BSWGRM BUS-12F 480 351BSWGHM AC/F !

r

i
'

MCC-2A-3NE. MCC 15RB MCC-2A-3 480 15HB AC/F 1

![ MCC-2A-4 MCC- 15TB BUS-12F 480 351BSWGHM AC/F
! MCC-2A-5 . MCC 35TBSWGHM BUS-12F 480 351BSWGHM AC/F

.

_

3 s

! $ MG-1 MG 351BSWGRM MCC-101AB3 120 35TBSWGHM DC/1A
.

jMG-1 *m 351BSWGHM i MCC-2-5 120 351BSWGHM AC/G !
;
!' TH-lHt -; AT t. 35IBSWGHM . MCC-24 120 15IB AC/G

1

TH-IV-1 ATS 35IBSWGHM MCC-2A .5 120 35fBSWGHM AC/l 1
4

. . , _. __ ._. _ _ .I
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Table 3.6-1. Millstone 1 Electric Power System Data Summary
for Selected Component (Continued)

6

i
i

COMPONENT ID - ' COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.TYPE
LOC ATION LOAD GRP.IRAN-12C IHAN 351BSWGRM BUS-14C 480 351BSWGilM AQG !-

.

T RAN-12D TilAN 35TBSWGHM BUS-14D 480 351BSWGHM AQG
IRAN-12E - lHAN 351BSWGHM BUS-14 E 480 351BSWGilM AC/G

.

'

IHAN-12F- THAN 351BSWGHM BUS-14F 480 3SIBSWGHM AC/F
.

!

.

!

|.

, ;

b
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TABLE 3.6 2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT MILLSTOt4E 1

O
t PCAER v0LTAGE EMERG POWE R SOURCE LOAD LOAD COMP GCMPON E N T\ SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

6Ai! t 12b DCs ) BATT1 EP DC- t BUS 35iSSWGRM

BATT 1 A 125 CC/1 A BATTI A EP DC 1 A BUS 35TBSWGRM

BC 1 125 CC/1 35TBSWGRM EP DC 1 Bus 35TBSWGRM

BC II A 125 CG1 357BSWGRM EP 0C-1 Bus 35iBSWGRM

BC 11 A 125 DC/1A 35iBSWGRM EP QC 1 A BUS 35iBSWGRM

BC-1 A 12$ DC/1A 35TBSWGRM EP OC I A BUS 35TBSWGRM

6LS 12C 460 AGG 35 f BSWG4M EP MCC 11A 2 MCC MCP.11 A2

BUS-120 430 AGG 35TB5WGRM EP MCC 11A 2 MCC MCC)1 A2

BU S-12 E 'd 60 AC/G 35TBSWGRM EP MCC21 MCC 63RB

BUS 12E 460 AGG abiBSWGRM EP MCC 2 3 MCC 35TBSWGRM.

BUS 12E 480 AGG 35TBSWGRM EP MCC 2 4 MCC ISTS

euS 12E 460 AC.G 35TBSWGRM EP MC C 25 VCC 35TBSWGRM

BU S-12 E 460 AC/G 35IBSWGRM EP MCC 2 5 MCC 35TBSWGRM

BUS 12E 380 AGG 35TBSWGRM SCCW SCCW PISA MDP 15TB

BUS 12F 480 AGF 35TBSWGRM EP MCC-2A-3 , MCC 35T BSWGRM

BUS-12 F 480 AC F 35TBSWGRM EP MCC 2A 4 MCC 15T B

BUS 12F 480 AC/F 35TBSWGRM EP MCC-2A 5 MCC 35TBSWGRM

BUS-12F 480 AGF 35TBSWGRM SCCW SCCW P158 MOP 15TB

BUS 14A 4160 AC/G 35TBSWGRM ECCS FWCl F 10A MOP 15TB

BU S-14 A 4160 AGG 35TBSWGRM ECCS FWCl P108 MOP 15TB

BUS 14A 4160 AC/G 35 TBSWGRM EP BU S-14 B BUS 35TBSWGRM

BUS 14B 4160 AC G 351BSWGRM ECCS FWCl P100 MCP 15TB

BUS 14C 4160 AC/G 35TBSWGRM ECCS F W Cl-P2B MOP -6 ABNWC RM

Bus-14C 4160 AC/G 35TBSWGRM ECCS FWCl 96A MOP 15TB

BUS 14C 4160 AGG 35 TBSWGRM ECCS FWCl F68 MOP 1570

BUS 14C ~ 4160 AC/G 35TBSWGRM ECCS FWC4 P7A MOP 15IB

BUS 14C 4160 AC/G 35TBSWGRM ECCS FWCl-P78 MOP 15TB

BUS 14C 4)60 AC/G 35TBSWGRM EP BUS-14E BUS 35TBSWGRM

D)
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( TABLE 3 6 2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADSj
AT MILLSTONE 1 (CONTINUED)

- POWER VOLTAGE EMERG POWER SOURCE LOAD LOAO COMP COMPONENT
SOURCE LOA 0 GPD LOCATION SYSTEM eOMPONENTIO TYPE LOC AT ON

\ Bus 14C 480 AC,G 3sTosWGRM EP -LAN 12C TRAN 35TBSWGRM

BUS 14C 4160 AC/G 35TBSWGRM SW NVP7A MOP SCREENMS

BUS 140 4160 AC/G 35TBSWGRM ECJS CWCl P6C MOP 15TB

BUS-140 4160 AC/G 35TBSWGAM ECCS FWCl P7C MOD ISTB

BUS 140 460 AC/G 35TBSWGRM EP 1RAN 120 TRAN 35T BSWG4M

BUS 140 4160 AC G 35TBSWGAM SW SW P78 MOP SCREENHS

Bus 14E 4160 AC/G 35TBSWGRM CRO C RO-1 A MOP 15 ABl
Bus 14E 4160 ACiG 35 TBSWGRM ECCS CS-P B MOP 26 ABN E C RM

BUS 14E 416J AC/O 35TBSWGAM ECCS LPCIPB MOD 26RBN EC RM

B U S- 14 E 4160 AC/G 35TBSWGAM ECCS LPCIPO MOP 26RBN EC AM

BUS 14E 480 AC/G 35TBSWGRM EP TRAN 12E TRAN 35t BSWGRM

BUS 14E 4160 AC/G 35TBSWGRM SW SW P7C MOP SCREENMS

BUS 14F 416'- AC, F 35TBSWG4M CR0 CRO-18 MOP 15AB

BUS 14F 4160 AC/F 35TBSWGRM ECCS CS PA MOP 26ABSWCRM

BUS-14 F 4160 AC/F 35TBSWGRM ECCS LPCIPA MDP 26RBSWCRM( ,i

Bus 14F 4160 AC< F 35TBSWGRM ECCS LPCIPC MOP 26ABSWCRM

BUS 14F 480 AC/F 35T BSWGRM EP TRAN 12F TRAN 35TBSWGRM

BUS 14F 4160 AC/F 35TBSWGRM SW SW P70 MDP SCREENHS

BU S-14G 4160 AC/G 35TBSWGRM EP BUS 14A BUS 35TBSWGRM

BU S-14G 4160 AC/G 35TBSWGRM EP BUS 140 BUS 35TBSWGRM

Bus-14G 4160 AC/G 35TBSWGAM EP BU S-140 BUS 35TBSWGRM

0C-1 125 OC/1 35TBSWGRM EP MCC 101AB2 MCC 15RB

001 125 GC/1 35TBSWGAM EP MCC 101AB3 MCC 35TBSWGRM

OC 1 A 125 OC/1 A 35T BSWGRM EP MCC 101AB2 MCC 15RB

OG 1 A 125 OC/1 A 35TBSWGRM EP MCC 101AB3 MCC 35TBSWGRM

OG 15G11U 4160 AC/F 15TBOGRM EP BUS 14F BUS 35TBSWGRM

DG 15G11U 4160 AC/F 15TBOGRM EP CB 14F CB 35TBSWGRM

Fo7 OSL 480 FIREPMPHSE FIRE Fi+7 00P FtREPMPHSE

\
d 53 1/89
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TABLE 3.6 2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT f.11LLSTotJE 1 (CONTINUED)

O _

COMPONENTg J PQaER v0LTAGE EMERG POWER SOURCE LOAD LOAD ..V SOURCE LOAD GRD LOCATION SYSTEM COMPONENTC n.
| LOCATION

GT 15G1cv 4160 AGG GTELCG EP BUS 140 BUS 35YB5WGRM

GT 15G10v 4163 AC G GI6 LOG EP CB 14G GB G TSLOG

MOC-101 AB2 125 00 1 15 AB ECCS aC 3 MOV 43RB

MCC 101 A63 140 DCaA J5IBSWGHM EP MG-1 AG J5T6dWGAM

MCC 11 A-2 480 AC. G MGG11 A2 ECCS LPCI-26A MOV 15 A B

MCC-11 A 2 480 AC G

| CC11A2
M ECCS LPCI36A MOV 15HB

MCC 11 A 2 480 AGG MCC 11 A2 RCS ACS 2B %OV 15RSSrQNP MPRT

MC C + 1 480 AC,G 83RB FIRE 7 50 MOV 83RB

MC C+3 480 AGG 15RB ECCS CS 240 MOV 15 RB

MCC23 480 AC. G 15RB ECCS ~ CS 258 MOV 15AB

MCC 2-3 480 AC. G 15RB ECCS CS3B MOV 15 RB

MCC 2 3 480 AC/G 15RB ECCS CS4B MOV 15RB

MCC-2 3 480 AC/G 15 A B ECCS F WCl 143 MOV -8ABNwCAM '

3 MCC 2 3 480 AC/G 15RB ECCS IC-1 MOV CX

\ MCC23 480 AC/G 15RB ECCS 10 4 MOV CX

MCC 2 3 480 AC< G 15RB ECCS LPCI350 MOV 15 AB

MCC-2-J 480 AGG 15AB ECCS LPCI478 MOV 15RB

MCC 2 3 480 AC/G 15RB ECCS LPCI 78 MOV -26RBNECRM

MCC 2 3 480 AC/G 15 AB ECCS LPCI70 MOV 25ABNECRM

MCC-2 3 480 AC/G 15RB EP MCC-2-3NE MCC 15 AB

MCC23 *80 AC/G 15RB RCS 1C-1 MOV CX

MCC-2-3 480 AC,G 15HS RCS 10 4 MOV CX

MCC-2 3NE 480 AC/G 15R0 ECCS LPCI298 MOV 15 AB

MCC 2 3NE 480 AGG 15RB ECCS LPCI468 MOV- ISRB

MCC 2 4 120 AC/G 15TB EP TR4RP1 AIS 35T BSWGRM
-

MCC+5 480 AGG 35TBSWGRM EP BC1A BC 35TBSWGRM

MCC-2 5 120 AC/G 35TBSWGRM EP MG-1 AG 35TBSWGRM
>

MCC 22A 2 480 AC G FIREPMPMSE FIRE F1 P8 MDP FIREPMPMSEt

(
54 1/89
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TABLE 3,6 2. PARTIAL LISTlf1G OF ELECTRICAL SOURCES Af1D LOADS
AT f.11LLSTOflE 1 (COf1TINUED)

! POWER v0LTAGE EMERG POWER SOURCE LOAO LOAO COMP COWONEN Tgd SOURCE LOAD GRP LOCATION SYSTEM COMPONENTIC TYPE LC,.ATION
5

I
MCC 2A 3 480 AGF 15R8 ECCS CS a4A MOV 15 R8

MCC-iA4 480 AC F 15 A B ECCS CS-25A MOV 1548

MCC-2A 3 460 AC; F 15AB ECCS . CS 3A MOV 15R 8

MCC A4 doc AGF 15 R 8 ECCS CS 4A MOV 15Rr3

M CC 2A,3 480 A C, F 15AB ECCS LPC635A MOV 1648

MCC2A4 430 ACs F 15R8 ECCS LPCI47A MOV 15RB

MCC-LA4 400 AC F 15 AB ECCS LP C6-7 A MOV -26A M A C R M

MCC 2A4 480 AGF 15R8 ECCS LPCI7C MOV 26aBSWCRM

MCC 2A 3 460 AGF 15A8 EP MCC 2A 3NE MCC 15RB

MCC-2A 1 469 AGF 15RB RCS RCS 2 MOV CX

MCC 2A 3 480 AGF 15RB RCS RCS 5 MOV CX

MCC 2A4NE 480 AGF 15R8 ECCS LPCI29A MOV 15RB
I

MCC 2AGNE 480 AC. F 15 R8 ECCS LPCI46A MOV 15R8

MCC-2A 4 480 AGF 15T8 EP BC 1 BC 35TBSWGAM

MCC 2A 5 120 ACiF 35TBSWGRM EP TRtv1 ATS 35T8SWGAM
l
| M^1 120 AC< G 35TBSWGRM EP Bus vAC 1 BUS 35TBSWGRM

TR 12C 480 AC/G 35TBSWGRM EP MC-22A 2 MCC FIREPMPMSE

TR-IRP 1 120 AC/G 35TBSWGRM $P BUS-IAC 1 BUS 35TBSWGRM

TR-4V 1 120 AC/ F 35TBSWGRM EP BUS-IAC 1 BUS 35 TBSWGRM

TR-IV 1 120 AC/F 35TBSWGRM EP OUS-VAC 1 BUS 35 TBSWGRM

TRAN 12C 480 AC/G 35TBSWGAM EP BUS-12C BUS 35TBSWGAM

TRAN 120 460 AC/G 35IBSWGRM EP 6US- 120 BUS 35 f BSWGRM

TRAN 12E 480 AGG 35IBS WGRM EP BUS- 12E BUS 35 TBSWG AM

TRAN 12F 480 AC<F 35TBSWGAM EP BUS 12F BUS 35TBSWGRM
a

UNMeOWN ECCS FWC145A MOV 15TB

UNKNOWN ECCS FWCl-353 MOV IST8

UNKNOWN ECCS 10 2 MOV 66RB

UNnNOWN ECCS LPCI26B MOV 15 R8

'N
i

e
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TABLE 3.6 2.
PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS

AT MILLSTONE 1 (CONTINUED)

POWER NOLTAGE EMERG POWER SOVROE LOAD LOAD COMP cCMPordNTv SOUACE LOAD GRP LOCATION SYSTEM COMPONENTID TYPE LOCATICN
m st,0<,n Eccs teci.aes MOV is r.a
unsnc,.m

Rcs Res.i MOv cx
unsnc e n Rcs acS4A MOV 164BsHDNPMPRM

;

\

*
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Millstone 1
3.7 CONTROL ROD DRIVE ilYDRAULIC SYSTEM (CRDilS)

f 3,7,1 Sv< tem Functinn
The CRDHS supplies pressurized _ water to operate and cool the control rod

drive mechanisms dunng normal operation. This system implements a scram command
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3,7,2 St< tem Definition
The CRDHS consists of high head, low flow pumps, piping, filters, control

valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a scram discharge
volume (dump tank).

Simplified drawing of the CRDHS are shown in Figures 3.7-1 and 3.7 2.
Details of the scram ponion of typical BWR CPDHS are shown in Figure 3.7 3 (adapted
from Ref.1). A summary of date on selectt.d C}lDHS components is presented in Table3.7- 1,

3.7,3 Svetem Onerntion
Dunng normal operation the CRDHS pumps provide a constant flow for drive

mechanism cooling and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS. Control rods are driven in or out by the coordinated operation of
the direction control valves, insenion speed is controlled by flow through the insert speedcontrol valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS An
inlet scram valve opens to align the insen side of each control rod drive mechanism
(CRDM) to its scram accumulator. An outlet scram valve opens to vent the opposite side ofO each CRDM to the dump tank (or discharge volume). This coordinated action results inV rapid insertion of control rods into the reactor.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. It is noted in NUREG 0626 (Ref. 2),
that this function is particularly imponant for some BWR/l and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later model BWR
plants RCS makeup at high pressure is performed by other systems. At Millstone 1 this
function is normally provided by the FWCI system (see Section 3.3).

3,7,4 Svetem Success Criterin
For the scram function to be accomplished, the following actions must occur in

the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
-

pilot valves)in the CRDHS.

The pneumatic inlet scram valve and outlet scram valve must open in the
-

hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air supply to each valve as follows:

Both scram pilot valves in each HCU must be deenergized, or
-

Either backup scram pilot valve must be energized.
-

-

A high pressure water source must be available from the scram accumulator in
each HCU.

(3,
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Millstone 1 '

A hydraulic vent path to the scram discharge volume must be available and
i

-

sufficient collection volume must exist in the scram discharge volume.
p A specified number of control rods must responds and insert into the reactor

-
~

core (specific number needed is not known).

During isolation condenser operation, RCS makeup can be provided by one of .
two control rod drive pumps taking suction on the condensate storage tank.

3.7.5 Comonnent Information

A. Control rod drive pumps (I A, IB)
1. Rated capacity: 100% (for control rod drive function)
2. Flow rate: unknown
3. Type: centrifugal

B. Condensate Storage Tank -
1. hiinimum Volume: 225,000 gallons

3.7.6 Suonort % stems and interfaces

A. Control Signals
1. Automatic

The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves.

2. Remote Manual
a. A reactor scram can be initiated manually from the control room,
b. The CRDHS can be operated manually from the control room to insert

_ and withdraw rods, or to inject water into the RCS. -.

; . B. Motive Power
1. .The CRDHS pumps are Class IE AC loads that can be powered from the

diesei generator and gas turbine generator as described in Section 3.6,

3.7.7 Section 3.7 References

1. NEDO 24708A, " Additional _Information Required for NRC Staff Generic
'

Report on Boiling Water Reactors," General Electric Company, December
e

1980.

2. NUREG 0626, " Generic Evaluation of Feedwater Transients and Small Break
Loss of Coolant Accidents in GE designed Operating' Plants and Near-term
Operating License Applications," USNRC, January 1980.-
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Figure 3.7-2. Millstone 1 Control Rod Drive Hydraulic System Showing Component Locations
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Table 3.7-1. Millstone 1 Control Rod Drive Hydraulic System Data Summary
for Selected Component

.

| .

i
1

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. '[TYPE LOCATION LOAD GRP.
CFlD-1A MDP 1SilB BUS-14E 4160 351BSWGilM AC/G
CFlD-1B MDP 15FlB BUS-14F 4160 351BSWGilM AC/F
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Millstone 1
3,8 T U R il! N E IlUILDING SECONDARY CLOSED COOLING

WATER (SCCW) SYSTEM
J

3.8.1 Svstem Function<

The SCCW system provides a continuous supply of cooling water to auxiliary
equipment in the Reactor' Building and Turbine Building, including the pumps in the FWCI
system.

3,8.2 Ststem Definition
The SCCW system is a closed loop system consisting of two motor driven

pumps, two heat exchangers, a chemical feeder, and a surge tank. Each pump is designed
to provide 100?c of system Dow capacity. Heat is removed from the heat exchangen, by
the Service Water System (see Section 3.9).

Simplified system drawings of the SCCW system are shown in Figures 3.S 1
and 3.S 2. A summary of data on selected SCCW system components is presented in
Table 3.S 1.

3.8.3 Svctem Oncration
The SCCW system operates continuously during normal operation. One

SCCW pump and both heat exchangers are needed to provide cooling now to critical plant -
equipment in the event of an AC power failure. The SCCW pumps are supplied power
from either the diesel generator or gas turbine generator. The heat exchangers are cooled
by the Service Water System. The surge tank is located above the highest point in the-
system to handle system nuctuations and to supply makeup water when necessary. A
chemical feeder is provided for periodic injection of a corrosion inhabiter into the system,

Critica heat loads of the SCCW system are the RVCI pumps (reactor feed,
condensate, condensate booster) and the space coolers in the RVCI and diesel generator
areas.

.

3,8.4 Svstem Success Criterin
Adequate heat removal from the components served by the SCCW system can

be provided by one of two SCCW pumps and both heat exchangers (Ref.1),

3.8.5 Comnonent Information

A. SCCW Pumps (15A, ISB)
1. Rated flow: 1850 gpm @ 346 ft. head (150 psid)
2. Ratedcapacity: 1007o-
3. Type: centrifugal

B. SCCW Heat Exchangers (A, B) ~
1. Rated capacity: 4.9 x 106'i3tu/hr

3.8.6 Sunnort Svstems nnd- Interfaces

A. Control Signals
1. Automatic

a. Automatic actuation capabilities for the SCCW system could not be
determined. The system operates continuously during normal operation.-

b. Temperature indication and control on major lines is used to regulate
flow.

63 1/89
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Millstone 1.,

t 2. Remote manual
I

The SCCW pumps can be actuated by remote manual means from the
control room.

i B. Motive Power
i The SCCW pumps are Class lE AC loads that can be powered from the diesel
! generator or gas turbine generator as described in Section 3.5,
1

} 3.8,7 Section 3.8 References
;

1. NUREG/CR 3085, Volume 1 " Interim Reliability Evaluation Program:
j Analysis of the Millstone Point Unit 1 Nuclear Power Plant", Sandia National
; Laboratories, Albuquerque, NM, February 1983,
1
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Table'3.8-1. Millstone 1 Turbine Building Secondary CIOsed Cooling Water System !
Data Summary for Selected. Component

:

:
.

..

1COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. '-

'

TYPE LOCATION LOAD GRP.
SCCW IfXA itX 15IB I

;

SCCW-HXB lix 151B
i

SCCW-P15A MDP 1518 BUS-1EE 480 351BSWGilM AC/G -
\

SCCW-PISB MDP 151B BUS-12F 480 351BSWGilM .AC/F
'
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'.9 SERVICE WATER (SW) SYSTEM

h 3.9.1 Svstem Function;

. V The SW system provides strained seawater for equipment cooling. It provides
; cooling water to vanous systems and components, keeps the Emergency Service Water

system pressurized, and supplies seal water to the circulating water and service water3

i pumps. The SW system is required to operate during accident conditions to provide
[ cooling to the SCCW heat exchangers and the diesel generator.
;

i 3.9.2 S vs tem Definition
'

The SW syston consists of four motor driven pumps. Seawater is pumped
I through strainers to cool various systems and components.
4 Simplified system drawings of the SW system are shown in Figures 3.91 and
j o.9-2. A summary of data un 3cected SW system Components is presented in
4 Table 3.91.
s

! 3.9.3 Svstem Goeration -
J

The SW system is in continuous operation during all phases of plvt operation.
; The SW system removes heat from the Turbine Building Closed Cooling L..er System,
i the Reactor Building Closed Cooling Water System, and the Turbine Building Secondary
: Closed Cooling Water (SCCW) System. During normal operation two or three pumps are,

m service.

| 3.9.4 Svstem Success Criteria
. Dunng accident or abnormal conditions only one SW pump is required to cool
! the diesel generator and the SCCW system (Ref.1),

.

3.9.5 Comoonent information;

A. SW Pumps (7A,7B,7C,7D)s,

| Rated flow: 10,000 gpm @ 231 ft. head (100 psid)
j 2. Rated capacity: 100% (Ref.1)

4. Type: vertical centrifugal
,

3.9.6 Suonort Svstems and Interfaces
*

i

; A. Control Signals
i 1. Automatic

Automatic actuation capabilities for the SW system could not be determined.
~

At least two pumps are operating during normal operation.
2. Remote manual

The SW pumps can be actuated by remote manual means from the control-,

t room,

i
B. Motive Power

The SW pumps are Class IE AC loads that can be powered from the diesel-
'

generator or gas turbine generator as described in Section 3.5,

3.9.7 Section 3.9 References
,

l. Millstone Nuclear Power Station Unit No.1, Updated Final Safety-. Analysis
Report, Northeast Utilities, Hartford, CT, March 1987,

,
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Table 3.9-1. Millstone 1 Service Water System Data Summary i

for. Selected Component ;
t

?

!

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE E f.t E H G. fTYPE LOCATION LOAD GRP. '

SW-P7A MOP SCHEENifS BUS-14C 4160 351BSWGHM AC/G
SW-P78 MDP SCHEENHS BUS-14D 4160 351BSWGHM AC/G i

i
.

.
SW-P7C MDP SCHEENitS BUS-14E 4160 3SIBSWGliM AC/G I'

; SW-P7D MDP SCREENHS BUS-14F 4160 351BSWGHM AC/F I
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Millstone 1
|
1

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY
The Millstone Nuclear Power Station is located in the town of Waterford, New

London County, Connecticut, on the north shore of Long Island Sound. The site occupies
500 acres on the tip of Millstone Point between Niantic Bay to the west and Jordan Cove to
the east. The site is situated 3.2 miles west southwest of New London and 40 miles
southeast of Hartford.

The Millstone Station consists of three operating units. Unit 1 is located
immediately south of Unit 2, which in turn is south of Unit 3. Except for electrical bus
24F, which'can supply 4160 VAC power frorn Unit 2, no systems a e shared between Unit
I and the other two units. No credit was taxen for bus 24F in this analysis. Figure 41
(from Ref.1)is a general view of the plant and vicinity.

The major structures of the unit include the Reactor Building, Turbine Building,
Radwaste and Control Building, Gas Turbine Building, and the intake structure. A site
plan is shown in Figure 4 2.

The reactor and its auxiliaries are located in the Reactor Building. The Reactor
Building encloses the primary containment and serves as a secondary ec wainment. Ti e
primary containment system consists of a pressure suppression containment, vent pipes,
and a suppression chamber which is partially filled with water. Fresh and spent fuel
storage facilities, refueling equipment, and other auxiliary equipment are also housed in the
Reactor Building.

The Turbine Building, located west of the Reactor Building, houses the power
conversion system and related auxiliaries. Located in this building are tL turbine
generator, exciter, condenser, diesel generator, switchgear, feedwater heaters, and
feedwater, condensate and condensate booster pumps, The Turbine Building also containsO the area for controlling access to the radioactive locations and the main control room.

The Radwaste and Control building is located north of the Reactor Building and
contains the control processing, packaging, and storage areas for liquid waste processingeatupment.

The Gas Turbine Building is located south of the Reactor Building and contains
the gas turbine generator.

The intake structure is located south of the Reactor Building on Long Island
Sound and contains the service water pumps.

Tne Condensate Storage Tank (CST)is located east of the Reactor Building.
| 4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 and 4 4 show elevation views of the Millstone 1 Reactor and
Turbine Buildings. Figures 4-5 through 4-19 show simplified layout drawings for the
main Millstone 1 buildings. Major rooms, stairways, elevators, and doorways are shown
in the simplified layout drawings, however many interior walls have been omitted for
clarity. Labels printed in uppercase conespon,d 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 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 v. 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.

|
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4.3 SECTION 4 REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL NSIC 55, Volume 1, Oak Ridge National Laboratory,

,

Nuclear Safety Information Center December 1973.
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Table 41. Definition of f.illistone 1 Building and
Location Codes

m neserintions

1. 269.BSECRh1 26' elevation Northeast Corner Roc.n of the Reactor
Building

2. 26RBSWCRhl 26' elevation Southwest Corner Room of the Reactor
Building

3. 26RBTORRh1 Torus Room located at the 26' elevation of the Reactor
Building

4. SRBNWCRhl 8' elevation - Northwest Corner Room of the Reactor
Building

5. 15RB 15' elevation Reactor Building, contains 51CC E3, ll Al,
F3, E4, FE't, and EF3

6. ISRBELPEN Electrical Penetrations, located on the !$' elevation of the
Reactor Building

7. 15RBSHDNPhlPRhl Shutdown Pump Room, located on the 15' elevation of the
Reactor Building

.

O 8. 15RBSThlTNh Steam Tunnel, located on the 15' elevation of the Reactor
Building

9. 15TB 15' elevation of the Turbine Building

10. 15TBDGRh1 Diesel Generator Room, located on the 15' elevation of the
Turbine Building

11, 35TB
35' elevation of the Turbine Building

12. 35TBDGTK Diesel Generator Day Tank, located on the 35' elevation of
the Turbine Building

13. 35TBSWGRht Switchgear Room, located on the 35' elevation of the
Turbine Building contains 4kV,480 VAC, and DC buses

14. 43RB 43' elevation of the Reactor Building

15, 43RBPh1PRhl Reactor Water Cleanuo Pump Room, located on the 43'
elevation of the Reac:or Building

16. 43RBSHDNHXRh1 Shurtdown Heat Exchanger Room, located on the 43'
elevation of the Reactor Building

17. 66RB 66' elevation of the Reactor Building

-
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Table 41. Definition of Millstone 1 Building and
p Location Codes (Continued)
t

Codes Descrintions

1 S. 83RB 83' elevation of the Reactor Building

19. 109RB 109'elevathn of the Reactor Building Spent Fuel Pool

20. BATrl Battery Room i

21. BNTTlA Battery Room 1 A

22. CBLYLT Cable Vault, located on the 25' elevation of the Control
Building

23. CR
Control Room located on the 35' elevation of the Control
Building

24. CST Condensate Storage Tank.

25. CX Reactor Containment

26. GTBLDG Gas Turbine Building

27 htCCll A2 hiotor Control Center 11 A2, located on the 43' elevation of
the Reactor Building

'

28 ' SCREENHS Screenhouse (Intake Structure)

29. STRAINPT Strainer Room for Senice Water

30. TBROOF Roof of the Trubine Building

;

(
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Table 4 2. Partial Listing of Components by Lochtion
at Millstone 1 ;

'

LOC A flON di$ TEM COMPONE N T iD COMP
TYPE

i4RBNEGRM ECCS LPChibb Av

ibhBNECRM ECCS LPCb78 MOV

i6hbNECRM ECCh LPCFPD MDP

20RENE CRM ECCb LPCbkb MDP

26RbNECRM ECCS Gb PD MDP

koRENECRM ECCS LPCI 17B - AV

ivhbNECRM ECCS LPCb70 Mov

26hobWCRM ECCS LPCI15A AV

-26hBSWCRM ECCS LPCh7A MOV

26hbSWCRM ECCS LPC6PC MDP

ibRbSWCRM ECCS LPC4-PA MDP

26ABSWCRM ECCS CS PA MDP

ishBSWCRM ECCS LPCbl7A AV

26RBSWCRM ECCS LPC67C MOV
g 26Rb10RRM ECCS TORUS TANK

264BIORAM ECCS TORUS TANK

^16RBIORAM ECCS TORUS TAN 6

26RSTORRM ECCS TORUS TAN 6

6RBNWCRM ECCS F WCl 143 MOV
i6hBN%;RM ECCS FWC4 P28 MOP

15RB CRD CRO-i A MDP '

15R3 CRD CRO 1B MOP

15RB ECCS CS 24A MOV-

15RB ECCS CS 4A MOV

15RB ECCS CS 3A MOV

15RB ECCS CS 248 gMOV
15AB ECCS CS-48 MOV
15RB ECCS CS 30 MOV

15RB ECCS LPCI29A MOV

15RB ECCS LPCI26A MOV

98 1/89
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Table 4 2. Partial Listir,g of Components by Location
at Millstone 1

LCCA TION StSTEM COMPONEN T 10 COMP
~

TYPE

lbRb ECCS LPCi47A MOV

tbnB ECCS LPCi4EA MOV

itRB ECCS LPC646A MOV
,

tbRb ECCS LPCIdbb MOV

ttRB ECCS LPCI47B MOV

ttRB ECCS LPCIish MLV

ttRB ECCS LPCl468 MOV

1688 ECCS LPC146B MOV

15RB ECCS CS45A MOV

tthB ECCS CS 2tB MOV

tbnB ECCS LPCI46A MOV

ibnB ECCS LPCl4vB MOV

tLAB EP MCC10 LAB 2 MCC

tbRB EP MCC 101 Ab2 MCC

11RB EP MCC 24NE MCC

t$nB EP MCC 2A4NE MCC -

t$nBSMONPMPR RCS RCS 2A MOVM
15RBSMONPMPR RCS RCSsB MOVM
15ABSTMTH RCS MSIV 2A NV

16RBSTMTN RCS MSIV 28 NV

15RBSTMTN RCS MSIV 2C NV

16 ABSIMIN RCS- MSIV 20 NV

16TB ECCS F WC645A MOV

tbTB ECCS F WC6450 MOV

t$1B ECCS F WCl P6A MOP

iSIB ECCS FWCiP68 MOP

151B ECCS FWCl F60 MOP

tblB ECCS F WCi P7A MOP

16TB ECCS-- FWCl P78 MOP

t$TB ECCS F WCl-P7C MOP

-

g, ,
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Table 4 2, Portlal Listing of Components by Location
at lAllistone 1

LOCA TIQN SYSTEM COMPQhiN T 10 l CGMP
TYPE

1616 ECCS F WC 6-P ICA MDP
.

16TB ECCS F WCl P ICB MCP

IbTB ECCS F WCs.P log Myp

161B EP MGC24 MCC

16TB EP MCC 2A 4 NGC

1 STB $CCW SCCW P16A MLP

16TB bCCW bCCW Pith MDP

16TB bCCW SCCW HAA rg

16TB SCCW bCCA t1AB ru

15 T bOGAM EP OG ISG11V EG

36TB ECCd F WCl 643 NV

36TB ECCS FWCi 642A NV

35TB ECCS FWCl4420 NV

35 TBSWGRM EP BVS 14F BUS

351BSWGRM EP CB 14F CB
'

Sb1bSWGRM EP BUS 14E BUS

35 TBSWGRM EP DVS-140 BUS
*

36T B5 AGRM .EP BUS 14A BUS

35TBSWGRM EP BUSleG BUS

35TBSWGRM EP BUS 12F BUS

35TBSWORM EP OC 1A BUS

36TBSWGAM EP BC1A BC

36TBSWGRM EP 00 1 BUS

36TBSWGAM EP BC 1 BC
>

1
351BSWGAM EP TRAN 12F TRAN

!
3616SWGAM EP BUS 12E BUS

I

36TBSWORM EP TRAN12E TRAN

35TBsWGAM EP 0C 1 BUS

35TBSWGRM - EP 00 1 BUS

35IBSWGRM EP DC 1A BUS

O
V
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Tablo 4 2. Partial Listing of Components by Location
at Millstone 1

LOCAliCN $rSTEM COMPOf,EN I .D COMP
TYPE

35765WGAM EP OC 1 A Dv5

A5TB5WGAM EP eV54AC 1 6VS

35fbSWGRM kP bus vAC 1 BVs

Jb185WGAM EP 6V5-6AC t bub

abibbWGAM kP bv5 IAC 1 byh

35TB5WGAM kP W1 f.O

35TB>WGAM kP MG- 1 f.b

35 f b5WCRM EP M CC 2-b MCC

35TB5WGAM EP TRav 1 ATS

JS166WGAM EP MCC-2A 5 f4C

35Tb5WGAM EP TR iRP.1 AIS

lbl65WGAM EP BUS 140 BUS

35TBSWGAM EP bus 140 BUS

35TB5WGAM t!P BVS 12C BUS

35TBSWGRM EP IRAN 12C TRAN

35 TBSWGAM EP BU S-120 BV5

35TBSWGAM EP TRAN 120 TRAN

35TBSWGRM EP MCC.10 l AB3 MCC

35TBSWGRM EP MCC 101 AB3 MCC

35TBSWGRM EP MCC 2A 3 ACC

35TBSWGRM EP MCC 2 3 MCC

35TBSWGAM EP MCG 2 5 ACC

43RB ECCS 10 3 MOV

T6Wh ECCS 40-2 MOV

63RB ECCS IC MA PM

63RB EP MCC 21 TAC

63RB FIRE 10 10 MOV

BATT1 EP BA T T.1 BATT

BATTtA EP BATT1A BATT

CST CRO FWCbCST TANK

f 4

,
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Table 4 2. Partial Listing of Components by Location
at Millstone 1

/ LCCA76CN SiSTEM COMPONEN T DiCCMPU
TYPE

C5i ECCS F ACs-CST IAM

CA ECCS iC.) MOV

LA ECCb iC4 'MOV

CA ECCS RCS- A v RV

CA ECCd RCS 3A b4V

CA ECCS RCS Av Rv

CA ECCS RCS RV RV

CA ECCS RCS 3C dRV

CA ECC& RCS 30 SRV

CA ECCS RCSD SRv

CA RCS RCS.RV RV

CA RCS RCE2 MOV

CA RCS RCS3A SRV

CA RCS AC5) MOV

CA RCS RCS3A bRV

( CA ACS ACS 5 MQV

C% fCS MSav.i A Ny
""""

CA RCS 10 1 MQV
~

CA RCS 60 4 MOV

CA ACS MSIV 10 NV

CX RCS MSIV.1C NV

}* RCS MSly.1 O NV

CA RCS RCSSC SRv
!

CX RCS RCSSO SRV,

CA RCS RCS3F SRV

CX RCS RCS3C SRV

CA RCS 8C530 SRV

CA RCS RCSS SRV

FIREPMPMSE, EP MC 22A 2 lACC

f6AEPMPMSE F64E F4+8 MOP

s
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Table 4 2. Partial Listing of Components by Location
at Millstone 1

LOCA TION bYbiEM COMPot.EN i iD COMP
TYPE

FiAEEMPnsE fire fie 7 ppp

GT6 Lea EP GT+ 15G 10V GT
i

GIbLhO EP Ch140 CO

MCC11 A2 LP .tCG 11 A 2 MCC

,. m ,, 2 eP jMCC.,,A., su

sCaeEn 3 b,v s,v.P74 MuP

6CAEENHS b ,y sii. PTS MOP

SCREENM5 bW 4W.P7C MDP
!

SCREENN5 SW SW P7D MCd

1

<

1

j

i

<

hv
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'
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] APPENDIX A {'

DEFINITION OF SYSillOLS L' SED IN Tile SYSTE.\1 AND |
LAYOUT DRAWINGS

i

A 1. SYSTEhl 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 imerfaces with other Guid systems. As a general rule,
small Guid 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 Gow path. There
usually are two versions of each fluid system drawing: a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
Guid 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 axception is the return flow path in closed loop systems which is right

-

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

-

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

Component symbols used in the Guid system drawings are denned in Figure
-

D
.51ost valve and pump symbols are designed to allow the reader to-

distinguish among similar components based on their sunport system
requ' ements (i.e., electric power for a motor or solenoid, steam to drive a

,

'

turbiae, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow Gow-

in either direction, check (non return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
specific ty
of valve). pe of valve (i.e., as a globe, gate, butter 0y, or other specific type

i

l

Pump symbols distinguish between centrifugal and positive displacement
-

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

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

this Sourcebook.

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

,

the actual room geometry.
-

Locations of discrete components represent the actual physical location of
the component.

-

Piping locations between discrete components represent the plant areas
through which the pi
underground pipe runs)' ping passes (i.e. including pipe tunnels and
Component locations that are not known are indicated by placin;; +e

-

; components in an unshaded (white) zone.
The primary now path in the system is highlighted (i.e., bold white line) in

-

{ the location version of the fluid system drawings.
A
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.\lillstone 1
A 1,2 Electrical System Drawings

The electne power system drawings focus on the Class lE portions of the'

plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class lE system. There often are two versicas of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the elecmcal system drawings are the foilowing:

- Flow generally is top to bottom
- In the AC power drawings, the interface with the switchyard and/or offsite

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

power system are shown at the top of the drawing.
Vemeal hues dommate and break horizontal hnes.-

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 SourMook.
Locations ae indicated by shaded " zones" that are not intended to represent

-

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

the component.

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

as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant,
Component locations that are not known are indicated by placing the

-

discrete components in an unshaded (white) zone.

A2. SITE AND LAYOUT DRAWINGS

A 2.1 Site Drewings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the nte. 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 codo defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included or information and are printed in lowercase type.

A 2,2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that connia com]onents and systems that are described in Section 3 of this Sourcebook.
Genen the fo lowing buildings are included: reactor building, auxiliary building, fuelbuildir ;iesel building, and the intake structure or pumphouse. Layout drawings
genert 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

1

d
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'

Millstone 1
drawings, are approximately to scale. should not be usea 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 additionallabels are included for infom1ation and are printed in lowercase
'ype.

|
'
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APPENDIN B
(~N DEFINITION OF TER.ilS l' SED IN TIIE DATA TABLESU

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

SYSTEh! (also LOAD SYSTEhl)- All componer.ts associated with a particular system
description in the Sourcebook have the same systern code in the data base. System codes
used in this Sourcebook are the following:

Code Definition

RCS Reactor Coolant System
ECCS Emergency Core Cooling Systems (including FWCI, core

spray, LPCI, and isolation condenser systems)
FIRE Fire Water System'

CRD Control Rod Drive Hydraulie System
EP Electric Power System
SCCW Turbine Building Secondary Closed Cooling Water System
SW Service Water System

CO.ilPONENT ID (also LOAD COh1PONENT ID) The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component ids, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HPI 730, denoting valve number[s 730 in the high pressure injection system, which is part of the ECCS. The component(
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&lDs) and electrical one line system drawings.

LOCATION (also COh!PONENT LOCATION and POWER SOURCE LOCATION) -*

Refer to the location codes defined in Section 4

COh1PONENT TYPE (COh1P TYPE)- Refer to Table B-1 for a list of component typecodes.

POWER SOURCE The component ID of the power source is listed in this field (see'

COh1PONENT ID, above). In this data base, a " power source" for a particular component
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single 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 dc.wnstream (output) voltage of a transformer,
inverter, or battery charger is used.

EN1ERGENCY LOAD GROUP (EMERG LOAD GROUP) AC and DC load groups
(er electrical divisions) are defined as appropriate to the alant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency loac group for a third-of-a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identiGed as AC/AB. DC load group follows similar naming conventions.

O4
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TAllLE 11 1. COMPONENT TYPE CODES
~~

\ CONIPONFNT CO\lP TYPE,

VALVES:
Motor operated valve MOV
Pneumatic (air operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non-return valve NCV
Hydraulic non return valve HCV
Safety valve SV
Dual function safety / relief valve SRV
Power operated relief valve PORY
(pneumatic or solenoid operated)

PUMPS:
Motor driven pump (centrifugal or PD) MDP
Turbine driven pump (centrifugal of PD) TDP
Diesel driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U tube oronce through) SG

-

/ Heat exchanger (water to water HX, HX
-

or water to-air HX)\ Cooling tower CT
Tank TANK or TK
Sump SUMP
Rupture disk RD
OrUice ORIF
Filter or strainer FLT
Spray nozzle SN

,

'

Heaters (i.e, pressurizer heaters) HTR

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

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT

^

- (a\,
'

|
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.

!

! TAllLE 11 1.- COSIPONENT TYPE CODES (Continued)
A,

!

; rOTIPONENT CONIP TYPE
F

'

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
! Bus or switchgear BUS
: hiotor control center h!CC
; Distribution panel or cabine: PNL or CAB
| Transformer TRAN or XFMR
| Battery charger (rectifier) BC or RECT
| tavener INV
i Uninterruptible power supply (a unit that may UPS
| include battery, battery charger, and inverter)
! Motor generator MG
i Circuit breaker CB'

Switch SW
| Automatic transfer switch ATS
! Manual transfer switch MTS
:

}
!
i

i
;

i O
4

!
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