NUCLEAR POWER PLANT
SYSTEM SOURCEBOOK

MILLSTONE 1

50-2458




SAIC 89%/1017

NUCLEAR POWER PLANT
SYSTEM SOURCEBOOK

MILLSTONE 1

50-245

Editor: Peter Lobner
Author: Stephen Finn

Prepared for:

U.S. Nuclear Regulatory Commission
Washington, D.C. 203555
Contract NRC-03-87.029

FIN D-1763




TABLE OF CONTENTS

SUMMARY DATA ONPLANT . ... vvuiotesiiis e ibes e
[DENTIFICATION OF SIVILAR NUCLEAR POWER PLANTS
SYSTEM IWEARM A% ION........

3.1 Rc.mor Coolant System (RCS) ...ovovviiiiiinin
3.2 Is~'ation Condenser (IC) System..........c............
0.3 Emergency Core Cooling System (ECCS) ... ...
3.4 Fire Water Chg L N Ry R T o e L
3.5 [nstrumentation and Control (I&C) Systems ............. g
3.6 Electric POWEr System ... . iuuvuiiiericnssinesieneoninnons
8y Control Rod Dnve Hydraulic System (CRDHS) ......... .
3.8 Turbine Building Secondary Closed Cooling Water
(SQ W) SYSBIMN i ivinsin e cninssssdsiern oot cons SR i o
3.9 Service Water (SW) ST 1 A
PLANT INFORMATION ....ouviiiiiiceirioe e
| Site and Building SUMIDAIY &1 sk tvsvansrnnnncn dotves comnsn oo
4.2 Facility Layout JOPRWARES . 27 2 et e i 1

APPENDIX A, Definition of Svmbols Used in the System and
Layout Drw.mszs

......................................

Millstone |

I o

P
e (4]

1/89




Millstone |

LIST OF FIGURES

figure Page
2.1 Cooling Water Systems Functional Dia=>m tor Millstone | 7
3.1-1 Millstone 1 Reactor Coolant System ... ...oooviiniiiii 10
3,12 Millstone | Reactor Coolant System Show.ng Component

e T 5 TR TSI - AN, T ! Li
3.2+1 Millstone | Isolation Condenser SYStem .........ovevvevneevnn .. 15
3atd Millstone 1 Isolation Condenser System Showing Coraponent

TR P U O i DY 16
3,341 Millstone | Core Spray SYSIem..........oivivierieeireinoriiiisieeisnnn, 21
3.3:2 Millstone 1 Core Spray System Showing “ompon.nt Locations......, .
3.3-3 Millitone | Low Pressure Coolant injection 5 S B 23
334 Millstone | Low Pressure Coolant Injection System Showing

Cotponent  LOCAtIONS...ovveiveiiriniiinriirsierisnsssrsins oo oeee 24
3.3-5 Millstone | Feedwater Coolant Injection LT R, O A p .
3.3-6 Millstone | Feedwater Coolant Injection System Showing

Component  Locations.......cccvuvivuiirucersnerssesissesssiesos oo, 27
3.4-] Millstone 1 Fire Water System ..............cooevvriviisiinssiinnn KR
34-2 Millstone | Fire Water System Showing Component Locations........ 35

3.6-1 Millstone 1 4160 and 480 VAC Electric Power Distribution System ... 43
3.6-2 Millstone 1 4160 and 480 VAC Electric Power Distribution System

Showing Component LOCAtioNS .. .........ccvevvririririsisirs s 44
3.6-3 Millstone 1 125 VDC Electric Power Distribution SYBIODP .iiviivnniinn 45
3.6-4 Millstone 1 125 VDC Electric Power Distribution Sy:.tem Showing

Component Locations............ooooeveinnrnn. Ry REa RN T vl 46
3.6-5 Millstone 1 120 VAC Electric Power Distribution SYBEM. oy vinssclivs 47
3.6-6 Millstone 1 120 VAC Electric Power Distribution System Showing

COMPONONL LACKEIONS i1 ievervrensvasrirsiorionsomseniertomsomste i 458
3.7-1 Millstone | Control Rod Drive Hydraulic System............ccconnnnn, 59
3.7-2 Millsione . Control Rod Drive Hydraulic §* tem Showing

Component LoCations...........co.ooverrisirorions oo . 60

i 1/89



»d

4.17

LIST OF FIGURES (continued)

Simplified Diagram of Portions of the Control Rod Drive Hydraulic
System tha re Related to the Scram Function ..., 4

Millstone | Secondary Closed Cooling Water Sys1 :»,

Millstone | Secondary Closed Cooung Water System Show ng
Component Locatinns,,, o e A e o - Ly

Millstone | Service Water SyStem......cccivviiiiieiiiniioeins

Midl

Millstone | Service Water System Showing Component Locations . ...

General View of Millstens Site and Vicinity .....ooooovvienrireiiiiinii,

Simplified Site Plan for Millstone 1 and 2..ccooorovooioiiin

Elevation Views of Millstone 1 Reactor and Turbine Bu/ Idings,
P TR e A

Elevation Views of Millstone | Reactor and Turbine Buildings,
LOOKING NOA. .. oiiviiiiiimiinienin criesserinssenes et snsesennn oo

Millstone | Reacior Building, Elevation <26"0" .......................
Millstone | Reactor Building, Elevation <82"...... ........c...oo....

Millstone | Reactor and Radwaste Buildings, Elevation i4'6"
(Crade LOVOL) . i coininrarnnsii vnnsnntnrsisesesessrses svesrmntonsassitbeie

Faae

e

Millstone | Reactor ard Radwaste Buildings, Elevation 25'6"..........

wnstone I Reactor and Radwaste Buildings, Elevation 356" and
- i PR OSSR N Sy ol Qe ol

tew

Millztone | Reactor and Radwaste Buildings, Elevation 659" ...,

Milistone | Reactor Building, rlevation 829" ... .. oovvii
Millstone 1 Reactor Building, Elevation 108'6" (Refueling Flocr)
Millstone | Turbine Building, Elevation 14'6" (Grade Level).....
Millstone | Turbine Building, Elevation 34'6" .............ocooovi...
Milistone | Turbine Building, Elevation $4'6" .......................
Millstone 1 Gas Turbine Building...... OTAIV R S () ST PR
Millstone 1 Intane Structure, Elcvation 14°0" (Grade Level)........

R

stone |

6l

68

66
69

70

78

76

79
81

83
84

85
86
87
88
89

91
92

1,39



LIST

Ly



Tan 3 »3
" ad

4a

'

-
o

£ -

L

LIST OF TABLE

Summary of Millstone | System Covered in this Renort ..
‘ ) ;

Millstone | Reactor Coolant System Data Summary for Selected
COMPONENLS . v itisiiiniriinsrrenrarssssines

Millsione | Emergency Core Cooling System Data System for
Selected Comr ~nent S NaRR S B AN B s AL e

Millstone | Fire Water System Data Summary for Selected
Component........c.coovvvinn.. RN P

Millstone | Electric Power System Data Summary for Selzcted

Partial Lisung of Electical Sources and Loads at Millstone | ..

Milistone | Control Rod Drive Hydraulic System Data Sumrary

for Selected Component . ...

JAillstone 1 Turbine Building Secondary Closed Cooling Water

Mill

System Data : ummary for Selected Component .........cvuiuives
Millstone | Service Water System Data Summary for Selected
e ORI (TSN R S e
Definition of Millstone | Building and Location Codes ..........
Partial Listing of Components by Location . ..........oooviviiiiinnn,
Component Type Codes...........coovvvviiieiiii.. boq. Aiaadhis i s

slone

0]

Bags

‘ad

5
- ()

36

49

67

71
96

o8

1/89




\illatone |

CAUTION

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

SOTICE

This sourcebook will be periodically updated with new and/or replacement
PAREs as appropriate to incorporate additional information on this reactor

plant. Technical errors in this report should be brought to the attention of
the following:

Mr. Mark Rubin
U.S. Nuclear Reguiatory 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 Enginec ing Division
Science Applications Internation Corporauon
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 affc~ted text, tables or figures. Supporting
documentation should be included if possible.
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MILLSTONE 1 SYSTEM SOURCEBOOK

This sourcebook contains summary information on Millstone | Summary data
on this plant are presented in Section 1, and similar nuclear power plants are identified in
Section 2. Information on selected reactor plant systems 1§ presented in Section 3, and the
site and building layout is illustrated in Section 4, A bibliography of reports that desctibe
features of this plant or site 15 presented i1n Section §. Symbols used in the svstem and
ayout drawings are defined in Appendix A. Terms used in data tables are defined in
Appendix B

1. SUMMARY DATA ON PLANT

Basic information on the Millstone 1 nuclear plant is listed below

Docket number 50-245

Operator Northeast Utilities

Location Waterford, CT

Commercial operation date 12770

Reactor type BWR/3

NSSS vendor General Electne

Power MWuUMWe) 2011/660

Architect-engineer Ebasco

Containment type Steel drywell and wetwell (Mark I)
- IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

Millstone | has a General Electnc BWR/3 nuclear steam supply system and a
Mark 1 containment incorporating the drywell/pressure suppression concept. [t also has a
secondary continment structure of reinforced concrete. Other BWR/3 plants in the United
States are as follows:

resden 2 and 3
Pilgrnim |
Monucello
Quad Cities | and 2

Millstone 1 is one of the few plants with a Feedwater Coolant Injection Sys*em
(FWCI) for core coolant injection at high pressure, a Low Pressu= Coclant Injection
(LPCI) System for injection at low pressure, and an isolation condenser. [he LPC] syster
also performs the containment cooling function.

1 1/89
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. SYSTEM INFORMATION

This section contains descriptions of selected svstems at Millstone | in terms of
general function, operation, system success criteria, major components. and support
system requirements. A summary of major systems at Millstone | is presented in Table 3.
I. In the "Repor Section” column of this table, a section reference (i.e. 3.1, 3.2. ete.) is
provided for all systems that are described in this report. An entry of "X" in this ¢olumn
means that the system 1s not described in this report. In the "FSAR Section Reference
column, 4 cross-reterence 1S provided to the section of the Final Satety Analysis Repornt
where additional \nformation on each system can be found. Other sources of information
on this plant are idenuf™zd i the hibliogrank, in Section §

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3.1, Details on the individual cooling water systems are provided in the report
sections identified in Table 3-1.

) /89
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Table 3-1. Summary of Millstone 1 Systems Covered in this Report

Geaer ¢

System Name

Reacter Heat Removal Systems

Reactor Coolant System (RCS)
Bsolanon Condenser (IC) Sysiem

Reactor Core Isolation Cooling
(RCIC) Systems

Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection
& Recwculation
- Low-pressure Injection
& Rearculanon

- Automatic Depressunization
System (ADS)

Decay Heat Removal (DHR)

System (Residual Heat Removat

(RHR) System)

Man Stcam and Power Conversion
Systems

Orher Heat Removal Systems

Plant-Specific
System Name

Same

Same

None

Same

Feedwater Cootant Injer-tion
tFWCT) Sysiem

Corc Spray (CS) System,
Low-Pressure Coolant Inpoction
{(LPCY) System

Awtonuatic Pressure Relict System

Reactor Shatdown Cox ding
System

Main Stcam Supply System,
Condensate System,
Feedwater System,
Crrculating Waer Sy stem

Reactor Vessel Hiead ( el
System

Report

Section

A

UFSAR Section
Reference

o

5415, 6.3

o
o

L S.47

ih 3

13
LI
1033

5416



Table 3-1. Summary of Millstone 1 Systems Covered in this Report (Continued)

Generic Plant-Specihic Keport UFSAR Seetie s
System Namge System Name Section Reference
Rcaclor Coolant Inventory Control Systems

Reactor Water Cleanup (RWCU) " Same X 519 548

System

ECCS Sce above

Control Rod Drive Hydraulic System (CRDHS) Same 37 16

Containment Systems
Primary Contatnment Same (drywell anad prossare X 621
suppression Chamiber)

Secondary Contammment Same X 623
- Standby Gas Treatment System (SGTS) None noted .
Containment Heam Removal Systems
- Suppression Pool Cooling System Same (an operating mode of the 33 622
LPCT system)
- Contmmment Spray System Same (an operating nxde of the 33 622
LPCH system)
- Contzinment Fan Cooler System Drywell Cooling and Ventilaton A 621 913 93

System and Reactor Bunkding
Ik.mng and Vennlation System

Contnment Nonmal Ventilation Sysiems Drywell Cooling and Ventilanon X 621,943 9412
System and Reactor Butkdng
Heatng and Ventilation Sysicm

Combustible Gas Controf Systems None noted
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Figure 3-1. Cooling Water Sysiy. s Functional Diagram for Milistone 1
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i REACTOR COOLANT SYSTEM (RCS)

L Y | ?e-“gm Lungtion
¢ RCS, Wso called the Nuclear Steam Supply System (NSSS), is responsible

tor wirecting the stecmy produced in the rer . ot to the turbine where it is used 1o rotate 4
generator and produce electncity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and priman
coolant.

3.1.3 ,P ngm_gi,nﬂlnm.nn
The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢)

recurculanion pumps, (d) safety valves, and (¢) connected PIPINg out to ¢ suitable isolation
valve boundary. Simplified diagrams of the RCS and important system interfaces are
shown in Figures 3.1-1 and 2.1-2. A summary of data on selected RCS components is
presented in Table 3.1:].

343

During power operation, circulation in the RCS is maintained by one
recirculaton pump in each of the two recirculation loops and the associated jet pumps
internal to the reactor vessel. The steam water mixture flows upward in the core to the
steamn dryers and separatois where the entrained liquid 1s removed. The steam is piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixes
with the feedwater ar.d is req . 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 flow through the jet pumps, producing
reactor coolant circulation.

Tre steam that is produced by the reactor is piped to the turbine via the main
steam lines, There are two main steam i<olation valves (MSIVs) in each main steam line
Condensate from the (wurvine is returned to the RCS as feedwater.

Follow. _  .ausient 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 safetv/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 containment also dumps heat (o the suppression chamber. Makeup t5 the
RCS is provided by the Emergency éore Cooling System (ECCS, see Section 3.3). Heat
is transferred from the containment to the u.‘mate *eat sink by the LPCI system (part of the
"7CS) operating in the containment cooling mode. Actuation systems provide for

Jmatic closure of the MSTVs and isolation of other lii.es connected to the RCS.

.14 W
he RCS success cnitena can be described in terms of LOCA and transient

mitigation, as follows;

An unmitigatible LOCA is not initiated.
If a mitigativle LOCA is initiated, then LOCA mutigatng systems are successful.
If a ransient is initiuted, then either:
RCS integrity is maintained and transient mitigating systems are successful,
or
RCS integnity 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.

8 1/89
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RCS
. Total volume: Unknown
2. Water volume: Unknown
3. Steam volume: Unknown
Steam flow: 7.56 x 109 [b/hr,
. Normal operating pressure: 965 psig

R SN

Safety/Relief Valves (6)
L. Set pressure: 1095 to 1125 psig
2. Relief canacity: 4,860,000 IbMr total

.. Recirculation Pumps (2)

| Rated flow: 45,000 gpm
2. Type: Vertcal cenmnfugal

Jet Pumps (20)

Support Systems and loterfaces

A. Control Signals

I, Automate
The four automatically actuated safety/relief valves are actuated on
coinc.dent low-low water level, high drywell pressure, and ECCS pump
running with 100 psig discharge pressure,

Mortive Power
I The recirculation purnps are supplied with Nonclass 1E power,

. MSIV Operating Power

The instrument air svstem and the Drywell Atmospheric Compressor system
support normal opeiation of the outboard and inboard MSIV:s. respectively,
Valve operation is controlled by an AC and a DC solenoid pilot vaive. Both
solenoid valves must be deenergized to cause MSIV closure. This design
K;evems spurious closure of an MSIV if a single soienoid valve should fail.

SIVs are designed to fail closed if the pneumatc supply is lost or if both AC
and DC control power is lost to the solenoid pilot valves. This is achieved by a
local dedicated air acc umulator for each MSIV and an independent valve closing
spring.

- Recirculation Pump Cooling

The reactor building closed cooling water (RBCCW) system provides cooling
water o the recirculation pump coolers,

9 1/89
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Table 3.1-1. Milistone 1 Reactor Coolant System Data Summary
for Selected Component

COMPONENT 10 | comp. LOCATION POWER SOURCE | VOLTAGE | POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP

IC1 MOV X MCC 23 480 15H8 AC/G

IC4 MOV Cx MCC ~ 3 480 15H8 ACG

MSIV-1A NV X

MSIV1B NV X

MSIV-1C NV X =T

MSIV-1D NV cx

MSIV-2A NV 15RBSTMTN 1

MSiV-28 NV 15RBSIMIN S

MSIV-2C NV 15SHBSTMIN -

MSIV 20 NV 15RBSTMIN B TR T

RCS1 X UNKNOWN . i B

RCS-2 CXx MCC 2A-3 480 15A8 ACE

1SRESHONPMPRM

15HBSHONPMPHM
X
Cx
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ISOLATION CONDENSER (IC) SYSTEM

The isolation condenser transfers residual and decay heat from the reactor
~oolunt system to the atmocphere (the ultimate heat sink) in the event that the main
condenser 18 not available, or a high-pressure condition exists. The svstem emplovs
natural circulation as the dnving head through the isolation condenser tubes. Because of its
roie in emergency cooling the 1C system is considered part of the Emergency Core Cooling
System (ECCS, see Section 3.3).

3:2,3 : -
he IC system consists of a single isolation condenser with a closed 0op tflow

path to and from the reactor vessel and a vent to atmosphere. The primary-side inlet piping
contains two normally open AC-powered motor-operated valves. The prmary-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 15 a loss of AC power. Makeup to the isolation condenser 1§ provided
oy the Fire Water System (see Section 3.4).

Simplified drawings of the IC system are shown in Figures 3.2-1 and 2.2-3. A
summary of data on selected IC system components is presented along with other ECCS
components in Section 3.3.

2.3 Sastem Operation

The 1solation condenser svstem is initated by sustained (15 seconds) high
reactor pressure (1085 psig) or sustained low-low water level (-48 inches). Normaily,
three of the four motor operated isolation vaives are open, so that only one valve is required
'0 open 1o begin operation. Steam passes through the tube side of the isolation condenser,
condgensing along the way. Water on the shell side is allowed to boil off as steam which 18
vented to atmosphere. Condensate returns by gravity to the reactor vessel. The inventory
of the shell side lasts approximately 30 minutes, at which time makeup can be provided by
the fire water system (see Section 3.4).

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.

324 ;umn.&mn_cmnu
he 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 RS leakage and coolant shrinkage due to cooldown dunng IC
svstem operation, makeup to the RCS is required. The Fecdwater 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,

3.2.8  Component Information

A. Isolavon Condenser

1. Rated Capacity: 206 x 106 Btuhr
2. Design Pressure: 1250 psig

1

13 1/89
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8 Svsteme :

Control Signals

. Automatgc
The isolation condenser system is automatically initiated on sustained high
reactor pressure or sustained low-low reactor water level. Initiation takes
the torm of opening the outhoard 1solation valve on the condensate returt
e

2. Remote Manual
The isolation condenser motor-operated valves can be actuated by reinote
manual means from the control room,

Motive Power

The IC system motor-operated valves are Class 1E AC or DC loads that can be
supplied from the emergency diesel generator, gas turbine generator, ot station
battenies, as described in Section 3.6,

14 1/89
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3. Quum.{.unnm
he ECCS 18 an integrated set of subsysiems that perform emergency coolant

njection and recirculation tunctions to maintain reactor core coolant inventory and adequate
decay heat removal tollowing a LOCA, The ECCS also performs suppression pool cooling
and containmen: spray functions and has a capubility for mutigating transients.

3.4.3 \SLe
The emergency core cooling system consists of the following subsystems:

Core Spray (CS) System

Low-pressure Coolant Injection (LPCI) System
Feedwater Coolant Injection (FWCI) Svstem
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 independent trains, each of which has one motot-
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
W0 the reactor vessel at low pressure. The LPCI system consists of two independent trains
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 FWC system consists of an
emergency condensate transfer pump, thre: condensate pumps, three condensate booster
pumps, and three reactor feedwater purnps. The condensate transfer pump draws suction
from the Condensate Storag - Tank (CST).

The automatic press.ire relief system provides automatic RCS depressunzation
following a small LOCA or transient so that the ow-pressure systems (CS and LPCID) can
provide makeup. Four of the six pressure relief valves are part of the APR system.

The isolation condenser vemoves residual and decay heat from the reactor vessel
in the event that the main condenser is not available, or a high-pressure condition exists.
The system employs natural circulation as the driving head through the isolation condenser
tubes. A more detailed description of the IC system is provided in Section 3.2,

Simpiified drawings of the core spray system are shown in Figures 3.3-1 and
3.3-2, the LPCI system is shown in Figures 3.3.3 and 3.3-4, and the FWCI system is
shown in Figures 3.3-5 and 3.3-6.

3.33 Mg&gmmnm
All systems are normally in standby. The CS and LPCI pumps all stan

automatically at reac*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 suppression
pool. The CS pumps deliver water to Spray spargers in the reactor vessel, while the LPC]
purips deliver water to one of the reactor recirculation loops, The LPCI pumps also
provide the containment spray function, with heat transferred through one heat exchanger
ineach LPCI loo&‘t,o the Service Water System.

The FWCI system 1s initiated at vessel level of -48 inches or drywell pressure
of 2 psig. In the event of loss of normal AC power, all FWCI pumps loads will be
momentarily shed to allow the emergency gas turbine penerator to reach operating speeds.
However, to prevent excessive loading on the gas turbine generator, only one train of the
FWCI system is started. This train. or 'string”, is previously Aetermined by the operator
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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 un¢lear
what role 1s played by the "C" pumps.) If the selected pump string fails to start the nther
string must be stated manually, or the selector switch position must be changed. The
condensate transter pumps delivers watzr from the CST to the selected pump string (Ref

The automatic pressure relief valves open automatically to reduce RCS pressure
on low-low reactor water level (- 18 inches) and high drywell pressure (2 psig). Interlocks
prevei.t APR initiation unless at least one CS or LPCI pump is running * ith 100 psig
discharge pressure.

3.3.4  System Suncess Criteria

LOCA mingation requires that both the emergency coolant injection (ECD and
emergency coolant recirculation (ECR) functions be accomplished. The ECI svstem
suzcess eriwna for a large LOCA are the following (Ref. 2):

-l of 2 cure spray pumps with & suction on the suppression pool, or
- 2 of the 4 low pressure coolant Injection pumps with a suction on the
suppression pool,

The ECI system success critena for a small LOCA are the following (Ref, 12):

I of 3 feedwater coolant injection (FWCI) trains with a suction on the
condensate storage tank. or

The pressure relief valves and 2 of 4 L™ 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. 1t is possible that the
coolant inventory control function for some smali LOCAs can be satisfied by low-capacity
high-pressurc 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 involve
the following:

- Either the isolation condenser system (see Section 3.2),0r
+ 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 sirk. In a given L£CI train one of two LPCI pumps must
operate.

3.3.5  Component. Information

A. Core Spray Pumps (A and B):
1. Rated Flow: 3600 gpm @ unknown head
2. Rated Capacity: 100% (Ref. 1, 2)
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Shutoff Head: 888 ft. head (255 puid)
4. Type: vertical centritugal

Low-Pressure Coolant Injection Pumpe (A, B, C, and D)

l. Rated Flow: 5000 gpm /2 240 11, head (104 psid), 2500 gpm @ 475 f.
head (206 psid)

=. Rnted Canacity: 33:1/3'¢ Ref. 1, 2)

3. Shutoff Head: 628 psig

4. Type: vertical centnfugal

FWCI Condensate Pumps (A, B, and ©)
Rated Flow: 3000 gpm @ 375 11. head (163 psid)
Rated Capacity: 100% (Ret. 1, 2)

Type: vertical

‘22D —

FWCI Condensate Pumps (A, B, and ©)

Rated Flow: 8000 gpm @ 830 ft. head (360 psid)
<. Rated Capacity: 100% (Ref. 1, 2)
3. Type: vertical centrifugal

FWCI Reactor Feed Pumps (A, B. and C)

Rated Flow: 8000 gpm @ 2900 ft. head (1257 psid)
Rated Capacity: 100% (Ref. 1, 2)
Type: honizontal centrifugal

|

.
-
-
3
4

FWCI Condensate Transfer Pump
I Rated Flow: 3600 gpm @ 231 ft. head (100 psid)
=. Rated Capacity: 100%

3. Type: centrifugal single stage

. Automatic Pressure Relief Valves (4)

Rated Flow: 800,000 IbMr each
Set Pressure: 1095 10 1128 psig

e

. Suppression Pool
)

. Water Volume: 630,000 gallons

Condensate Storage Tank
. Minimum Volume: 225,000 gallons

Support Systems and Interfaces

Control Signals
l. Automaue
a. The CS and LPCI pumps are autornatically 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 water level or high drywell pressuie,
¢. The automatic pressure relief valves are actuated on low-low reactor
water level coincident with high drywell pressure.

2. Remote Manual
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Figure 3.3-1. Milistone 1 . 2 Spray Systea:
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Table 3.3-1. Milistone 1 Erergency Core Cooling System Data Summary
for Selected Component

6T

#S/1

COMPONENT 1D COMP. LOCATION POWER SOURCE | VOLTAGE | POWER SOURCE EMERG
TYPE LOCATION LOAD GRP

CS24A MOV 15RB MCC 2A 3 480 15R8 AC/H
CS 248 MOV 15RB MCC 23 480 15A8 AC/G
CS-25A MOV 15RE MCC2A 3 480 15RB AC/F
'CS 258 MOV 15R8 MCC 23 480 15A8 AC/G
CS3A MOV 15R01 MCC 2A 3 480 15R8 AC/F
CS38 MOV 15AB MCC 23 480 15RB AC/G
CS-3A MOV 1°RB MCC-2A-3 4890 15R8 AC/F
€548 MOV 15HB MCC 23 480 15A8 AC/G
CSPA MDP 26ABSWCRM BUS 1aF 460 35 TBSWGRM ACHT
CSPB MOP Z6RBNECHM BUS 14E 4160 35 TBSWGRM AC/G
[FWCH 143 MOV BRBNWCAM MCC 23 280 15RB AC/G
[ FWCI-35A . MOV 1518 UNKNOWN

FWCI 358 MOV (1518 UNKNOWN

FVI51 642A NV %18

FWCI 6428 MV 3518

FWCI-643 Y 3518

[FWCICST TANK cST

[FWCIP10A MDP 1518 BUS 14A 4160 35TBSWGRM AC/G
 FWCIP 108 MDP 1518 BUS 14A 1160 35 TBSWGHRM AC/G
FWCI-P10C MDP 1518 BUS 148 4160 I5TBSWGRM AC/G
FWCI P28 MDP BREBNWCHM BUS 14C 2160 35 TBSWGHM ACIC
FWCI+5A MDP 1518 BUS 14C 4160 35 TBSWGHM AC/G
FWCIPER Mo 518 BUS 14C 4160 35 TBSWGHAM AC/G
FWCIPBC NMDP 1518 BUS 14D 4160 35 T1BSWGHM AC/G
FWC! PA MDP 1518 BUS 140 2160 35 TBSWGRM AC/G
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Table 3.3-1.

for Selected Componeni {Continued)

Millstone 1 Emergency Core Cooling System Data Summary

COMPONENTY 1D COMP. LOCATION POWER SOURCE ; VCLTAGE | POWER SOURCE EMERG.
TYPE I OCATION LOAD GHRpP

FWCi 978 MDP 1518 BUS 14C 4160 ISTESWGHM AC'G

FWCIP/C MDP 1518 BUS 14D 3160 35TL SWGHM AC/G

iIC 1 MOV CX MCC 23 480 1518 AC/G

IC2 MOV 66R8 UNKNOWN

iIC3 MOV 1388 MCC 101AB2 125 1518 1 0Ch

IC4 MOV CX MCC 23 480 158 AC/C

ICHX HX 83H8

LPCI-15A XV 25ABSWCAM

LPCI158 XV 26RBNECHM

LPCI17A XV~ -26RBSWCRM

LPCI178B XV 26HBNECRM

LPCI-26A T IMOV 15R8 MCC-11A 2 180 MCC11A2 AC/G

LPCI2EE Mo 15RB UNKNOWN

LPCI29a MOV | 15RB MCC 2A 3NE 480 15H8 AC/F

LPCI-296 MOV : 15R8 MCC2 3NE 280 1568 ACG

LPCI-35A MOV 1.8 MCC-2A 3 480 1568 ACF

LPCI 358 MOV 15R8 MCC 23 480 1518 AC/G

L PCI-36A MOV 15HB MCC 11A2 480 MCC11A2 AC'G

LPCI368 MOV 1518 UNKNOWN

LPCI46A MOV 1588 MCC 27 "NE 480 15HB ACF

LPCi 468 MOV 15RA8 MCC > 480 1518 AC/G

"PCI47A MOV 15R8 MCC 2A 3 480 15HB AC/H

L PCH-478B MOV 15R8 MCC 23 480 1588 AC .

1PCI7A MOV 26HBSWCRM MCC2A 3 480 1518 ACH
MOV 26HBNE CHM MCC 23 480 1518 AC'G

1 PCIE
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3.4 FIRE WATER SYSTEM

3.4.1 Sy

The fire water system provides water to suppor fi** suppression activities
throughout the plant. The system also provides makeup ‘o th lation condenser to
support its long-term operation.

3:4.2 S ys i
The tire water system services individually valved iines feeding fixed pipe water
suppression systems (sprinklers, waterspray, and standpip: s) throughout the plant and
hydrants located around the extenor of the plant. The system consists of one motor-driven
pump and one diesel-driven pump, and an electric jockey pump that maintains system
pressure. The pumps are supplied by two 245,000 gallon grourd level tanks.
Simplified drawings of *he fire wat» system are show e in Figures 2.4-1 and
A summary of data on s~ fir water *  noom; one.is is presented iu Table

-
B

PSS &

3.
4.

29 1

3.4.3 ;
Dunng normal operaticn the Jockey pump maintains system pressure by
automatically starting when line pressure drops to 100 psig, and will run until pressure
reaches 113 psig, The motor-driv-~ “ire pump is activated by a single pressure switch set
at 85 psig. If this pump fails to star: und line pressure continues to drop, the diesel-driven
fire pump is activated at 75 psig. Both the motor-driven and diesel-driven pumps deliver
=00C gpm at 100 psi discharge pressure and remain in operation until they are manually
shutdown, Interlocks stop the inckey rump when either of the two fire pumps start.

344 ' i
_ ~ For successtul makeup to the isolation condenser either the motor-driven or
diesel-driven fire pump, with a suction on either fire water tank, is sufficient.

3.4.5  Component Information

A. Motor-Driven Pump P8§
I. Rated flow: 2000 gpm @ 100 psid
2. Rated capacity; 100%

B. Dic.c* " ven Pump P?
L. & oL flow: 2000(%;:@ 100 psid
2. Rated capacity: |

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

Y46 Support Svstems and Interfaces

A. Control Signals
1. Autornatc

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

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

32 1/89
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=. Remote Manual
The fire pumps cannot be actuated by remote manual means from the control
room.

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

Diesel Pump Auxiliary Systems

[nformation regarding diesel pump auxiliaries, such as cooling, fueling,
lubrication, and starting was unavailable. It is believed that the diesel fuel ank
and starting system are in the pump room, The diesel is cooled by a small
water-to-dir raciator.

33 1/89
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Table 3.4-1. Millstone 1 Fire Water System Data Summary
for Selected Component

COMPONENT 1D COMP. LOCATION PCWER SOURCE | VO!TAGE | POWER SOURCE EMERG
TYPE _LOCATION LOAD GRP.
FIP7 DOP FIRE PMPHSE F-7-DSL 480 FIRE PMPHSE
F1 P8 MOP FIREPMPHSE MCC 22A-2 480 FIREPMPHSE  [ACG |
1C-10 MOV iaane MCC 21 480 B3HB AC'G |

wa
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3.5 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

8:9.1 Sy

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 piant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will 1nitiate an
automauc reactor tnp (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The ESF systems will automratically actuate vanicus safety
systems based on the specific limits or combinations of limits that are exceeded. A remote
shutdown capabulity 1s provided to ensure that the reactor can be placed in a safe condition
in the event that the main control room must be evac iated.

g.5:3 Sy initi

The RPS includes sensor and transmitter units, logic units, ond output trip
relays that i~*erface with the control circuits for components in the scram portion of the
Control Roe Drive Hydraulic System (see Section 3.7). Other actuation and control
-/stems in¢ - : indenendent sensor and *ansmitter 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
instrumentaunon buses (see Section 3.6).

3.5.3  Sastem Operation

A. RPS
The RPS has two separate trip systems (A and B), each of which consists of
WO separate tnp logic ~h»  1s. One  hannel in each of the two trip systems
Must trip 1o cause a “ull sere. . (one-out-of-two twice logic). There are two pilot
scram valves and tweo scram valves for each control rod. RPS trp system /\
controls the "A" valves and RPS wrip system B controls the "B" valves. The
pilot scram valves are solenoid opersied and normally energized. The soi<noids
de-energize to cause a scram. The system is tharefore considered “fail safe" on
loss of power. RPS inputs are lsted below:

+ Neutron monitoring system

- RCS high pressure

- Low water leve! in reactor vessel
- Turhine stop valve closure

- Turbine control valve fast closure
- Main steam line isolation signal

- High drywell pressure

-+ Main steam line high radiation

- Condenser low vacuum

- Scram discharge volume high water level
+ Scram air header low pressure

- Manual

-+ Mode Switch in SHUTDOWN

37 1/8%
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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
actuation logic are included in the system description of the actuated system,
Control room displays are powered by the 120 V' (C instrumentation buses.

C. Remote Shutdown o .
[n the event that the Contro! 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 Main Control
Room 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 proviued oy local operation of the isolation
condenser and fire water systems, as described in Section 3.2 and ? .
respectively.

q"l :\ s\ -I '

A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Theretore, a channel will be in a tnp 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 control power o the RPS, A reactor
scram 1s implenwented 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 (normal = 1, trip = 0) and transmission
output logic (normal = 0, trip = ). In this case, an input channel will be in a
tip state when input signais are lost, when Cu.trol power is lost, or when the
channel is temporarily removed from service for testing or maintenarzce (i.e. the
channel has a fail-safe failure mede). Control power is needed for the ESF
actuation ©y'stem output channels to send an actuation signal. Note that ther:
may be ,ome: E 3F actuation subsystems that utilize hindrance output logic. For
these cubsys.ems, loss of coatrol power will cause system or component
actuation, - is the case with th: PS. Details ot iiic ESF actuation systems for
Millstone . have not heen deter nined.

C. Manually-Initiated Protective Actions
When reasonable time is avallable certain p otective actions may be performed
manually by plant personne’. i control room operators are capable of
operating .individual com o0 ents using normal control circuitry, or operating
groups of components by manually rapping the RPS or othr uctuation
subsystem. The control room =pe: aters also may send qualified peisons into
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these judgments, data on Key plant parameters rust be av lable to the
o

Support Systems and I teifuces

CL‘"'T\‘I Power
L. RPS
The RPS is powered from the 120 VAC Class 1E elec trc power system
¢ EbF systems
he control pou er interfaces for *he ESF actuation sysiems at one |
ha\c not been identified.
3. Operator instrumentation
()per.uor instrumentation display syster- are powei »d from the (20 V AC
Class 1E electric power system,

S ion 18 ferenc

Millstone 1 Updated Final Safety Analysis Report, Section 7.4, 1986
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3.6 ELECTRIC POWER SYSTEM
3.6.1  Jsstem Function

The clectne power system supplies power to various equipment and systems
needed for rormal operation and/or response 1o accidents. The orsite Class |E electric
power system su=n~=s the operation of safety class systems and inswrumentation needed to
establish and ma, .an a safe shutdown plant condition ‘ollowing an accicent, when the
normal electric power sources are not avatlable.

3.6.2 3y

The onsite Class 1E AC electric power .ystem consists of a o.:e 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 load centers. In addition, there
are many 486 VAC motor control centers. The Class 1E plant DC power svstem consists
of two 125 VDC batteries. These batteries are connected to two 125 VDC distribution
panels.
! 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 i1s 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 parual listing of electrical sources and loads is presented in Table 3.6-2.

3.6.3 s

During normal operation the normal s*ation sevvice tiansformer ‘auxiliary
transtormer 1) steps down 24k V from the main genciaor d 416" volss for the six auxiliary
buses 14A through 14F. These buses can also be suppiied frem tn: 348 kV switchs, ard
through the reserve station sarvice transformer (startup transfo-mer 1). Bus '4G is
normally supplied by shutdown transformer 1. An e.ghth bus, 24F, provides a rieans of
cross-connecting Unit 1 and Unit 2 4160 volt systems (Ref. 1), however, this tus could
not be located on available drawirgs.

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 generator supplies bus 14G.
There are many bus interconnects, but in general bus 14G feeds buses 14A, 14C, and 14D.
In turn, bus 14A feeds bus 14B, and bus 14C fesds bus 14E,

Bus loads are arranged so that all equipm *nt considered essential for safe
shutdown are fed from buses 14A, 14C, 14E, 14F. and 14G. Loads having the same
function are not placed on the same bus. Buses 14A ana 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
¢ 125 VDC baiery. Each battery 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 M CC,

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,
10ad sroup AC/G contains components powered either direct.y or indirzctly from the gas
twine geneiatar through 4160 VAC bus 146G, Components receiving DC power are
assigned to load groups DC/1 or DC/1A, based on the battery povw.r source,
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Basic system sucress 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:

3.6.6

o]

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for diesel starting)

Each Class 1E AC load group 1s isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.¢. diesel generator or
gas turbine generator)

Power distnbution paths to essental loads are intact

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

Component Information
Diese! Generator
Maximum. continuous rating: 3000 kW

Rated voltage: 4160 VAC
Manufacturer: Fairbanks Morse

P

Gas Turbine Generator
|. Powerrating: unknown
2. Rated voltage: 4160 VAC

Ratea voitage: 125 VDC
Capacity: 8 hours with design loads

. Staton Latteries (1, 1A)
I
2

Support Svstems and Interfaces

A. Control Signals

1. Automatic
The standby diese! generator and gas turbine generator are automatically
started on the following signals:

Loss of offsite power
ECCS initaton

2. Remote manual
The diesel generator and gas turbine generator can be <.arted, and connected
to the emergency buses from the main control room.

. Diesel Generator Auxiliary Systems

The following auxiliaries are provided for the emergency dissel generator:

1. Cooling
; ;‘he service water system provides for diess . cooling (see Section 3.8).
. Fueling
A 1606 gallon day tank is provided for the diesel generator. The day tank
has a czupacity for 8 hours of diesel generator operation at full load. A total
of 154 full-load hours of diesel fuel is available on site.
3. Lubricaton

a1 1/89
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Starting

Dual wr receivers are provided for diesel generator starting. The system is
capable of stonng air for a minimum of three cold diesel engine starts
without recharging.
Control power

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

Diesel room ventilation

The diesel room is provided with a ventilation system

Section X6 References

Millstone Nuclear Power Station Unit No. 1, Updated Final Safety Analysis
Report, Northeast Utilities, Hartford, CT, Muar-h 1987
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for Selected Component

T-ble 3.6-1. Milistone 1 Electric Power System Data Summary

COMPONENT 1D comp. LOCATION POWER SOURCE | VOLTAGE | POWER SOURCE | §fMERG
o TYPE LOCATION LUAD GRP
BATT 1 BATT BATT1 125 DC/1
BATT-1A BATT BATT1A 125 DC1A
BC1 BC 35TBSWGHM MCC 2A 4 180 1518 ACF |
BC-1A BC 3STBSWGRM MCC 25 480 35TBSWGRM AC/G
BUS-1.C BUS 35TBSWGRM IHAN 12C 480 35 T1BSWGHM AC. G
BUS-12D BUS 35TUSWGRM TRAN 12D 480 ISTBSWGRM AC/G
BUS-12E BUS 35TBSWGRM THAN-12F 480 ISTBSWGHM AC/G
BUS-12¢ BUS 35TBSWGRM TRAN 12F 480 35 1BSWGRM ACF
BUS-14A BUS 35TBSWGRM 2.5 14G 4160 35 IBSWGHM ACS
BUS-148 BUS 35TBSWGRM BULS-14A 4160 35TBSWGRM ACIG
BUS-14C BUS 35TBSWGRM BUS-14G 4160 35TBSWGHM AC/G
BUS-14D BUS 35TBSWGRM BUS 12G 4160 35 TBSWGRM ;'a\c'(,
BUS-14E BUS 35TBSWGRM BUS-14C 4160 ISIBSWGEM  — [ACG
BUS-14F BUS 351BSWGHRM eC15G11U 4160 151BDGHM ACH
BUS-14G BUS 35TBSWGHM GT1-15G10U 4160 GIBLDG ACG
BUSAC-1 BUS 35TBSWGRM THIVY 120 35 IBSWGHRM ACH
BUS-IAC-1 BUS 35TBSWGRM TRIRP1 120 35 1BSWGRM AC/G
BUS-VAC-1 BUS 35TBSWGRM MG 1 1170 35TBSWGRM ACG
BUS-VACA1 BUS 35TBSWGRM TRV 120 I5TBSWGHM ACH
CB-14F cB 35TBSWGHM DG 15G110 4160 15TBOGHM ACH
CB-14G CB GIBLDG GT-15G 10U 4160 G181 DG AC/G
DC1 BUS 35TBSWGRM BATT 1 125 BATT1 “foca
DC-1 BUS ISTBSWSRM BC1 125 35 1BSWGHM ocnh
DC1 BUS 35TBSWGRM BC 11A 125 FSIBSWGHM DG
DC1A BUS 35TBSWGRM BATT 1A 125 BATTIA J DCI1A




Table 2.6-1.  Millstone 1 Electric Power System Data Summary
for Selected Component {Continued)

68/1

COMPONENT ID | cOMP. LOCATION POWER SOURCE | VOLTAGE | POWER SOURCE | EMERG
TYPE LOCATION !Qég_ﬁﬁi,
DC1A BUS 3I5TBSWGRM BC 1A 125 351BSWGHM DC/1A
DC1A BUS 35TBSWGRHM BC-11A 125 351BSWGHM DC/1A
DG 15G11U 0G 15T1BUGRM 4160 ACH
GT15G10U Gi GIBLDG 4160 ACG
MC-22A 2 MCC FIREPMPHSE TR 12C 480 IS TBSWGHM ACIG
MCC 101AB2 MCC 15HB DC1 125 IS IBSWGHM 0CH
MCC-191AB2 MCC 15R8 DC1A 125 35 TBSWGHM DC/IA
MCC-1C1AB3 MCC 35TBSWGRM DC1A 125 IS TBSWGHM DC/1A
MCC-101AB3 MCC 3ISTBSWGRM DC1 125 35TBSWGHM DC1
MCC-11A2 M C MCC11A2 BUS-12C 480 351BSWGHM AC/G
MCC-11A-2 MCC MCC11A2 BUS 12D 480 35TBEWGHM AC/G
MCC-21 MCC 83H8 BUS-12F 480 IS TBSWGHM AC.G
MCC 23 MCC I5TBSWGRM BUS 12E 480 35TBSWGHM ACG
MCC-2-3NE MCC 15R8 MCC-23 480 15HB AC/G
MCC-24 MCC 1518 BUS12E 480 I51BSWGHM ACIG
MCC-25 MCC 35TBSWGRM BUS 12E 480 15 TBSWGHM ACIG |
MCC-25 MCC 35TBSWGRM BUS 12€ 480 35 TBSWGHM AC/G
MCC2A 3 MCC 35TBSWGRM BUS-12F 489 35 TBSWGRM ACH
MCC 2A-3NE MCC 15R8 MCC-2A-3 480 1588 ACT
MCC-2A 4 MCC 1518 BUS 12¢ 480 35TBSWGHM ACH
MCC2A 5 MCC 35TESWGRM BUS 12F 480 35 TBSWGHM AC/H ]
MG 1 MG 35TBSWGRM MCC 101AB3 120 35 TBSWGHM DC/1A
MG 1 S 35TBSWGRM MCC 25 120 35TBSWGHM ACG
T ATE 35TBSWGRM MCC 24 120 1518 TACG
THIV 1 ATS 35TBSWGHRM MCC 2A 5 J 120 BIBSWGHM [ACH




6S/1

Table 3.6-1. Milistone 1 Electric Power System Data Summary
for Selected Component wontinued)
COMPONENT 1D COoOmMp. LOCATION POWER SOURCE VOLTAGE | POWER SOURCE EMERG

TYPE LOCATION LOAD GRP
TRAN 12C THAN 35 TBSWGRM BUS 14C 480 IS TESWGHM ACG
TRAN 12D THAN 5 TBSWGAM 8US5 14D 1280 I5TBSWGRM  [ACG
TRAN 12F THAN 35TBSWGRM BUS 14t 480 35 1BSWGHM AC'G s
TRAN 12F THAN 35 TBSWGRM BUS 14F 480 35 TBSWOHM {acy J




TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT MILLSTONE 1

POWER VOUTAGE | EMERG [POWER SOURCE| LOAD e LOAD —TCOWP | COMPONENT
SOURCE [ |LOADGRP|  LOCATION |SYSTEM[COMPONENT D] TVPE |  LOGATION
EATT T8 o EATT iso I’:c : S I
[BATT-1A : FL i:: 1A BATTIA ' EP ‘i:-'»\ B8us ;35‘55'-‘-:.:»4
BC ' 1¢% I:C 1 ISTESWGRM TeP 1T0C BUS é&S'éS-‘«unM
|
BETTR 1 ‘_ ] TETESWaAM —TED }‘5: BUS ;33’-‘.—.5.%5RM
|

BC 1A BEL TOCTTA | SoTESWarRM T EF ,:: TA BUS *iss*ss'\cﬁ?
"BC-1A B TOCTA [ ISTESWaRN rsr Be K BUS jssfas.'-:.n-.\
[BUS-T20 1360 i.\;,s JSTESWaRM —TEP MeC TTA S MCe | MCRTTAZ
— Fio) l'u)o e TETESWaRN TEP | MCTTTAE T TCETTAS
BUSTeE 1480 TRC8 SETESWGRM — TEP [MeST Y TR KT
"a.s TeE ;.xss S SETBSWoAM | EF im::-z‘a WeT | 3STESWaRM
FBUS T2t R B ISTBSWGRM &P !‘mcc“ WCC 1578

BUS-12E }.:eo AC/G ISTBSWGRM IEP .MC‘}~2~ MCC [ 35TBSWGAM
5US T:E 1359 RS ITESWaRM TEP ¥ OB | WCC | SSTESWaRN
BUS-12E 1780 Yoo} ISTBSWGAM | SCCW  |SHCW.PTEA —[MBP 17578

BUS-12F 480 ACF I5TBSWGAM MCC-2A-3 MCC | J5TESWOAM
BUS-1eF 480 ACF ASTBSWGRM 42 MCC-2A4 | 518

UG 12F 480 AG/F STBSWGAM EP MCC-2A-5 351 BSWGRAM

BUS-12F 480 ACF 35TBSWGRAM SCOW WPl

mMee

WoP |
BUS-14A 4180 ACG | JSTESWGRM — TECCE —TFWETEToR MOP | 1878
BUS-T4A 4160 ACG SSTBSWGRM | ECCS  [FWCT P10 —TRDF

BUS T4A 4160  Yo¥le) 3STBSWGRAM [EP . |BUS. 4B B8US | 35TBSWGAM

BUS-148 4180 ACG 35T BSWORM [{o]ok] Cl-PY WOP 1578
BUS-14C 4180 ACG ISTESWORM ook} FWCIP28 oP

BUS. 140 3160 AC/G 35TBSWORM | ECCS [FWC Per MOP 1578

BUS-14C 4160  Yo¥fe) JSTESWGAM | ECCS TEWC P T [MOP 11578

BUS-14C 3160 ACG 3 AM | ECCS  [FWCLETA MOP [1578 |
BUS-14C 4160 AC/G J5TBSWGAM CCS  |[FWCIPT8 MOP | 1578
US-14C 4160 ACG 35TBSWGRM US-14E BUS™ | 35TBSWGRAM
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TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT MILLSTONE 1 (CONTINUED)
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TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT MILLSTONE 1 (CONTINUED)
FOWER ] VO HEAG |POWER SOURCE] LOAD T LOAD COMPONENT
SOURCE | DGRP|  LOCATION {er'w | COMPONENT ¢ LOCATION

|G 156100 147860 e} l::’ EB,SNB BUS rs"és-m:m
a1-15G1CU ‘u (%) «] T:F' "CB-‘AG B aTteliG
CC-101ABE | 128 [ECTS | oK) MGV | 43RB

MCT-101AS] | ) ‘;TF MNG-1 NG IBTBSWORM
MOCTTAZ 148D :::is LPCIEoA MOV 5R8

ICC-11A-2 ;:.'5: ;::CS LPCI-38A MOV | 15RB

Moo 11A2 I@s: L»«'ﬁ:s RS <8 [WOV | ERESHONPMPHEM |
o ‘aaa - Pt WSV TEIRE

WEET [T 3 ECCS  [CSE NGV [ T5RE

VIofol B} 180 ) | {ofod] ],33253 WMoV | 15AE 1
MeT23 [480 ) ECCS | C5aB MOV | 1SR

(¥ TofoB %] 1380 5 e | C548 MOV | 1588

MCC-2-3 ; 480 . ECCS EWCH- 143 MOV | SRENWCRM
MCC-2-3 3480 £ECCS IG-1 MOV | CX

MCC-2-3 i 480 eCCS ICd MOV l CX

We23 380 ECCS  [LPCIa%E WMoV | 1SAE

MeC2s 480 ECCS ™ |LPCTATB  |MOV [ 1SRB

MCC-23 380 ECCS  [LPCITB MOV | -28RBNECEM
WCC2-3 180 (TSRB | ECCS |PCITD [ OV T e mBNECE
MeC-2-3 | 480 EF MCC-aNE | MCC | 15RB

MCC2-3 TR0 RCS o] MOV | oX

¥ ool 2 480 ACS [ MOV | CX

MCC-2-9NE | 480 ECCS | LPCI-298 MOV | 15RB

MCC-2-aNE | 480 ECCS | LPCI-468 MOV | 15AB

MG 24 120 TRIAP-1 ATS  |JSTBSWGAM
MCG 25 480 EF BCIA BC | SSTBSWGAM
MCC-2-8 120 ISTBSWGRM | EP MG- 1 MG | 5TESWGAM
MCC-22A-2 480 (FIRE FIP8 WMoP | FIREPMPHSE ]




TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT MILLSTONE 1 (CONTINUED)
[ POWER VOLTAGE | EMERG [POWER SOURCE] OAD | LOAE [ CoMPT™ CovEORERT )
SOURCE j CAD GRP| LOCATION SYSTEM |COMPONENT (0] TYPE LCLATION |
MCC-2A-d ‘.:ea | CF 5KB eCCS ’is MOV [ 18RB W
KTl o3 7 % 89 TACF TERD ECCS | G5 25A MOV | 15RB
RS [ ;a:F TRE TECES :':s A Yo | 3o
J"n:: A3 [T AGF TERD BeeS | CoWA Yo '~::a
i-.-w % i.a: X TIRE ie:cs CPET3IA MoV T55E "E
| MCC-2A-3 i.%: IACE 1ERE iE:CS LPCI-47A MOV £R8 :
(MCCEAT | 480 | ACF TERE l‘EC:s CPCITA MOV | CeRBSWeRM
i T 160 IAC Fo |1SRB o I e WOV | CeRBESWCRM
imcc Ad 148: iAC.F TEnE EP MCC-2A-3NE | MCC T1SRR
[CC2k i (451 ACT TRE TS -3 MoV | oX
; MCTAT | 480 ACF TERB ACS | RS S WMoV | oX
"T TAINE | 480 ACIF EE) ECCS | LPCI-20A MGV | 1SRE
MCC-2AINE '-163 ACTF TSHB ECCS | LPCI-48A oV | 15RE
MCC-2A-4 1482 ACF 1578 EP 8C-1 8C 35TBSWGRM ‘
MCC-2A.5 120 ACIF J5TBSWGRM | EP TRV ATS |JSTBSWORM
¥ew) 120 ACG JSTESWGHAM | EP BUSVAC-| BUS | 35TBSWGAM
TR-12C 480 ACG 3STBSWGRM  |EP | MC-22A-2 MCC | FIREPMPRSE 1
RLAGLE 120 Yol o] ISTBSWGRM | EP BUS-ACT US |JSTBSWORM
TRTvo1 120 ACE JSTESWGAM | EP |BUSTAG T [BUS TSTESwaaT
LA 120 ACF JSTBSWGAM  [EP  |BUSVACT —TBUS [3STEswary—
THAN-12C 480 AC/G | J5TBSWGAM EP BUS- 12C US |35165wW
RAN-120 a0 ACG | TESWGAM [EF[BUSTID TBUS RS WaAE—
YRAN-T2E 380 AT |STBSWoRM —EF - TEUSTIr PR S —
FRAN. 12F a80 ACIF 35TBSWGAM |EP | BUS-12F BUS | J5TBSWGOAM
TUNRNOWN ECCS | FWCIIBA MOV [ 1578
UNRNOWN [FWeIa58 WOV 1818
UNKNOWN l ECCS |02 MOV | 66RB
UNKNOWN | J ECCS | LPCl-26 MOV | 15A8
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3.7 CONTROL ROD DRIVE HYDRALLIC SYSTEM (CRDHS)

371 Sastem Function

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

3.7.2 Syste initio

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 iank.
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 portion of typical BWR CI'DHS are shown in Figure 3.7-3 (adapted
from Ref. 1). A summary of date on selected CILDHS components is presented in Table
3.7-1.

3.7:3 : i

Duning normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system pressure stabilization. Excess water not used for cooling 1s
discharged to the RCS. Control rods are driven in or out by the coordinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert speed
conwol valve. Rod mouon may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
tnlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to its scram accumulator. An outlet scram valve opens to vent the opposite side of
each CRDM to the dump tank (or discharge volume). This coordinated action results in
rapid inserton 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 important for some BWR/1 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
For the scram function to be accomplished, the following actions must oceur 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 tfrom the scram accurmulator in
each HCU.,
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A hydraulic vent path to the scram discharge voiume must be available and
sufficient collection volume must exist in the scram discharge volume.

. 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  Component Information

A. Control rod drive pumps (1A, 1B)
| Rated capacity: 100% (for control rod drive function)
-. Flow rate: unknown

3. Type: centrifugal

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

3.7.6  Support Svstems and Interfaces

A. Control Signals
1. Automatc
The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves.
<. 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
L. The CRDHS pumps are Class 1E 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

I. NEDO-24708A, "Additional Information Required for NRC Staff Generic
Rqeggn on Boiling Water Reactors," General Electric Company, December
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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Table 3.7-1. Milistone 1 Control Rod Drive Hydraulic System Data Summary
for Selected Component

COMPONENT 1D COMP. LOCATION POWER SOURCE | VOLTAGE POWER SOURCE EMERG
TYPE LOCATION LOAD GRP |

CRD-1A MDP 1518 BUS 14E 4160 IS5 TBSWGHM AC/G

CRD-1B MOP 15A8 BUS 14F 4160 35 TBSWGHM ACH L




Millstone |

TURBINE BUILDING SECONDARY CLOSED COOLING
WATER (SCCW) SYSTEM

Tas
x

J.8.1 \ :
The SCCW system provides a continuous supply of cooling water to auxiliary
equipment in the Reactor Building and Turbine Building, including the pumps :n the FWClI

vetpy
Y AIET

3.8.2  Sastem Definition

‘he SCCW system 1s a closed loop system consisting of two motor-driven
pumps, two heat exchangers, a chemical feeder, and a surge tank. Each pump is designed
1o provide 100% of system flow capacity. Heat is removed from the heat exchangers by
the Service Water System (see Section 3.9). \
Simplified system drawings of the SCCW system are shown in Figures 3.8.1

A summary of data on selected SCCW system components is presented in

and 3.8-2.
Table 3 8-

3.8.3 .
The SCCW system operates continuously during normal operation. One
SCCW pump and both heat exchangers are needed to provide cooling flow to critical plant
equipment in t- e 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 1is located above the highest point in the
system to handle system fluctuations and to supply makeup water when necessarv. A
chemical feeder is provided for periodic injection of a corrosion inhabiter into the system.

Critica: heat loads of the SCCW system are the FWCI pumps (reactor feed,
condensate, condensate booster) and the space coolers in the FWCI and diese! generator
areas,

3.8.4  System 5
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  Component Information

A. SCCW Pumps (15A, 15B)
|, Rated flow: 1850 gpm @ 246 ft. head (150 psid)
2. Rated capacity: 100%
3. Type: centrifugal

B. SCCW Heat Exchangers (A, B)
I, Rated capacity: 4.9 x 106 twhr

3.8.6  Support Svstems and Interfaces

A. Control Signals
. Automatic
4. Automatic actuation capabilities for the SCCW system could not be
determined. The system operates continuously during normal operation.
b. 'rrlempcrnturc indication and control on major lines is used to regulate
ow.
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Table 3.8-1.

Milistone 1 Turbine Building Secondary Closed Cooling Water System
Data Summary for Selected Component

M

COMPONENT 1D COMP. LOCATION POWER SOURCE | VOLTAGE | POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP

SCCW HXA HX 1518

SCCW HxB HX 1518

SCCW P15A MDP 1518 BUS 1.t 480 35 T1BSWGHM ACG |

SCCW F158 MDP 1518 BUS 12¢ 480 BIBSWGHEM  [ACTE 3




\L“\XOHC l
7y SERVICE WATER (SW) SYSTEM

3,9.1 S8t .

The SW system provides strained seawater for equipment cooling. It provides
-ooling water 10 vanous systems and components, keeps the Emergency Service Water
system pressunzed, and supplies seal water to the circulating water and service water
pumps. The SW system is required to operate during accident conditions to provide

cooling to the SCCW heat exchangers and the diesel generator.

3.9.3 System Definition
The SW systan consists of four motor-driven pumps. Seawater is pumped
through strainers to cool vanous systems and components.
' Simplified systen drawings of the SW system are shown in Figures 3.9-1 and
3.9:2. A summary of data un seircted SW system Components is presented in
Table 3.9-1,

3.9.3

The SW system 1s in continuous operation during all phases of pl~rt operation.
The SW system removes heat from the Turbine Building Closed Cooling W ...ar Svstem,
the Reactor Building Closed Cooling Water Svstem, and the Turbine Building Secondary
Closed Cooling Water (SCCW) System. Durning normal operation two or three pumps are
in service,

3.9.4 : Li
Dunng accident or abnormal conditions only one SW pump is required to cool
the diese! generator and the SCCW system (Ref. 1).

3.9.5  Component Jaformation

A. SW Pumps (7A, 7B, 7C, 7D)
. Rated flow: 10,000 gpm @ 231 ft. head (100 psid)
2. Rated capacity: 100% (Ref. 1)
4. Type: vertical centrifugal

3.9.6  Support Systems and Interfaces

A. Control Signals

1. Automatc
Automatic actuation capabilities for the SW system could not be determined.
At least two pumps are operating during normal operation.
Remote manual
The SW pumps can be actuated by remote manual means from the control
room.

ro

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

3.9.7  Section 39 References

L. Millstone Nuclear Power Station Unit No. 1. Updated Final Safety Analysis
Repont, Northeast Utilities, Hartford, CT, March 1987,
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Table 3.9-1. Millstone 1 Service Water System Data Summary
for Selected Component

COMPONENT 1D COMP. LOCATION POWER SOURCE | VOLTAGE POWER SOURCE ERMENG
TYPE LOCATION LOAD GRP |
SW-P7A MDP SCREENHS BUS-14C 4160 ISTBSWGHM AC/G
SW-P7R MDP SCREENHS BUS 14D 4160 35 1BSWGHRM AC/G
SW-P7C MDP SCREEN#<S BUS 1aE 4160 35TBSWGHM NG
SW-P7D MDP SCREENHS BUS 1aF 4160 3STBSWGHRM  |ACH




Millstone 1
4. PLANT INFORMA (ION

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
300 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 | is located
immiediately south of Unit 2, which in turn is south of Unit 3. Except fur electrical bus
24F, which can supply 4160 VAC power fror Unit 2, no systems ace shared between Unii
| and the other two units, No credit was ta<en for bus 24F in this analysis. Figure 4.1
(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 anc its auxiliaries are located in the Qeactor Building. The Reactor
Building encloses the primary containment and serves as a secondary cc .ainment. The
primary containment system consists of a pressure suppression containment, vent pipes,
and a suppression chamber which is parually filled with water. Fresh and spent tuel
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 ti.. turbine
generator, exciter, condenser, diesel generator, swi'r:hgrcar, feedwater heaters, and
teedwater, condensate and condensate booster pumps. The Turbine Building also contains
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 processing
equipment,

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.

Tue 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
clanity. Labels printed in uppercase correspond to the location codss listed in Table 4-1 and
used i 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 .. “ection 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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Table 4.1,

Codes

26N BNECRM

«=6RBSWCRM

-26RBTORRM

-SRENWCRM

I5RB

ISRBELPEN

ISRBSHDNPMPRM

ISRBSTMTN

15TB
ISTBDGRM

A5TB
3STBDGTK

ISTBSWGRM

43RB
43RBPMPRM

43IRBSHDNHXRM

66RB

Definition of Millstone 1 Building and

Location Coces

Jeseriptions

26" elevation - Northeust Corner Roc.n of the Reactor

B'U.}\.i.u".g

-26" elevation - Southwest Corner Room of the Reactor
Building

Torus Room located at the -26' ¢levation of the Reactor
Building

-8" elevation - Northwest Corner Room of the Reactor
Building

15" elevation Reactor Building, contains MCC E3, 11A1,
F3, E4, FE?, and EF3

Electrical Penetrations, located on the 1§ elevation of the
Reactor Building

Shutdown Pump Room, located on the 13" elevation of the
Reactor Building

Steam Tunnel, located on the 15" elevation of the Reactor
Building

15" elevation of the Turbine Building

Diesel Generator Room, located on the 15 elevation of the
Turbine Building

35" elevation of the Turbine Building

Diesel Generator Day Tank, located on the 3§’ elevation of
the Turbine Building

Switchgear Room, located on the 35' elevation of the
Turdine Building - contains 4kV, 480 VAC, and DC buses

43" elevation of the Reactor Building

Reactor Water Cleanun Pump Room, located on the 43"
elevation of the Reactor Building

Shurtdown Heat Exchanger Room, located on the 43'
elevation of the Reuctor Building

66' elevation of the Reactor Building
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Table 4.1,

BATTI
BATTIA

CBLVLT

CR

CT

CX
GTBLDG
MCC11A2

SCREENHS
STRAINPT
TBROOF

Definition of

! ] »
{UY elevation
s -
Battery Room

Battery Room

Cable Vault
Building

Millstone 1 Building and
Location Codes (Continued)

]
of the Reactor Building

of the Reactor Building - Spent Fuel Pool
‘
1A

located on the 25" elevation of the Control

Control Room located on the 3¢ elevation of the Control

Building

Condensate Storage Tank

Reactor Containment

Gas Turbine Building

Motor Control Center 11A2, located on the 43' elevation of
the Reactor Building

Screenhouse (Intake Structure)

Strainer Room for Service Water

Roo( of the Trubine Building
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Table 4-2. Partial Listing of Components by Location

at Millgtone 1
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Table 4-2. Partial Listing of Components by Location
&t Millstone 1

[TSEXTSN SYSTEM | COMPONENTID | comP
b 4 R,
| J5TBEWERAM 4 [VeTA ‘*&s
FIEYESWoRN e BUEVATT Tm:—
(W &P |BUSVACT Us
BT L a— 1 | BB T
IBTROWG i Tﬂ-dt J § oL
LA L I~ I K e
B L — e )
LRVt Y 4 e i N6
TETESWaRM L WCC A S %o
LRI L — 1 YHRET TEYE
TS TBEWGAL: Us T BUS
(ETESWORM B EUS Il BUS
[SETBEWGAM P U T80 U
‘ EYESWORM e T L1V -
BT — 1 L LF | I 7
TETESWORN e I T TR
LST‘EWH—TF‘_“WW
IETESWaRM T W we
LR G R Voo 2 ey vy
B L — | £V v
TRE v
ELL B— v
Lmrr WX X
CELI: | Y oTon-
L I gy n OV
BATTT "
BATTIR ) BATT |
TeT TANR

. 101 1/89




Table 4-2. Partial Listing of Components by Location

@t Millstone 1

[ COCATON SYSTEM | COMPONENTID T Ccomp |
| ki
4 {44 [FweTes [ TRRR
LC-A ' 1+ < S v | MOV

™ L T Y

= | otk v TV

v (o34t oh 37 o
4 tees | ACS RV v

| (o4 4 RCS RV L1

o | 114 S (4 1o SRV
.3 ECCT | ReB a0 "

¥ | 19 1 SRV

- o ol S - (-5 2 (A
o (S Lo & L ]
- T 2lo} -7 ¥ TAV

0 4 ("L oV

X RCEOA V

X Lo S (o1

(TX TCS | MBIV o
4 Tva} MoV ]
L L[ S =T
LS 14— v RV
e VT v
[ (i S— 7 NV
.. e LI
KB L. - 2 £ = ey 1.1
eX (oo - 1va
LS 115 Y
= L[ v
X v
LM'UWM—W_ TIF8 TOP

102

1/89



Table 4-2. Partial Listing of Components by Location
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APPENDIX A
DEFINITION OF SYMBOLS USED I's THE SYSTEM AND
LAYOUT DRAWINGS

Al SYSTEN DRAWINGS
ALl Fluid System Drawings

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

- 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 2xception is the return flow path in closed loop systems which is right
to left.
Another exception is the Reactor Coolant System (RCS) drowing which is
‘vessel-centered”, with the pnmary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

- Component symbols used in the fluid system draw ings ure defined in Figure

A-l.

- Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their subport system
requ ements (1., electric power for a motor or solenoid. steam to drive a
turbiae, pneumaric or hydraulic source for valve operation, etc.)

- Valve symbols allow the reader to distinguish among valves that allow tlow
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, buttertly, 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.

- Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant meas
through which the piping passes (i.e. including pipe tunneis and
underground pipe runs).

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

- The primary flow path in the system is highlighted (i.e., bold white line) 1
the location version of the fluid system drawings.
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Millstone |
Al,2 Electrical System Drawings

The elecinic power system drawings focus on the Class |E portions of the
plants electric power system, Separate drawings are provided tor the AC and DC portions
of the Class 1E system. There often are two Versicns ot each electrical system drawing; u
simplitied system drawing, and a compurable drawing showing component locations. The

drawing conventions used in the electncal system drawings are the fudow ing:

Flow generally is top to bottom

- Inthe AC power drawings, the interface with the switenyvard and/or offsite
gnd is shown at the t1op of the drawing,

- In the DC power drawings, the batteries and the interfuce 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 Sour;2haok.

Locations wre 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 elecirical 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.

A« SITE AND LAYOUT DRAWINGS
A2l 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 <ite. 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 correspend to the location codr , defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
adctitional labels are included tor information and are pninted in lowercase type.

A2.2 Layout Drawings

Simplified building luyout drawings are developed for the portions of the plant
that contin components and systems that are described in Section 3 of this Sourcebook.
Gener. he following buildings are included: reactor building, auxiliary building, fuel
build:- wsel building, ard the intake structure or pumphouse. Layout drawings

geners.. e notdeveloped for other buildings.

Symbols used ir. 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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MANUAL VALVE . Xxv
OPENCLOSED

MOTOR.QPERATED VALVE « MOV
CPENCLOSED)

SOLENOCID-OPERATED VALVE - SOV
OPENCLOSED

MYDRAULIC VALVE .« MY
CPEN CLOSED)

PHEUMATIC VALVE NV
CPENCLOSED)

CHECK ALVE : CV

JOWER OPERATED RELIEF VALVE
SOLENDID-PILOT TYPE . PORYV
(CLOSED)

CENTRIFUGAL
MOTOR.ORIVEN PUMP . MDP

POSITIVE DISPLACEMENT
MOTORDRIVEN PUMP . MDP

() L]
——{ﬂ\: —— ——-!.\‘r—-

MANUAL HONRETURAN
YALVE IOV (OPENCLOSED

MOTOM.OPERATED
JWAY VALVE - MOV
CLOSED PORT MAY VaARY)

SOLENOID-OPERA“FD
JWAY VALVE . 50V
CLOSED POAT MAY VARY)

HYDRAULIC NONRETURNM
YALVE « HCV (OPENCLOSED)

PNEUMATIC NON-RETURN
YALVE - NCV [OPEN/CLOSED)

SAFETY VALVE . sv
(CLOSED)

POWER-OPERATED RELIEF VALVE
PNEUMATICALLY OPERATED . PORV
OR

DUAL-FUNCTION SAFETY RELIEF
VALVE snv

(CLOSED)

CENTRIFUQAL

TURBINC.DRIVEN PUMP . TDP

POSITIVE OISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

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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BUS NAME

- e

-

OR

DIESEL QENERATOR « DG

A C
OR AC TURBINE GENERATOR 4]

CIRCUIT BREAKER - CB
CPEN'CLOSED)

AUTOMATIC

TRANSFER SWITCH ATS
cR

MANUAL TRANSFER
SWITCH . MTS

SWITCHGEAR BUS - BUS

OR

MOTOR CONTROL CENTER . MCC
oR

DISTRIBUTION PANEL PNL

BATTERY CHARGER (RECTIFIER) . BC

RELAY CONTACTS
OPEN/CLOSED)

ELECTRIC MOTOR . MTR

OO

AAA A AL
S i )

OR

—{

N

Figure A-2. Key To Symbols In Electrical System Drawings
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Figure A-3. Key To Symbols In Facility Layout Drawings
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APPENDINX B
. DEFINITION OF TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are

defined as follows
SYSTEM (also LOAD SYSTEM) - All componerts associated with a particular system

description in the Sourcebook have the same system code in the data base. System codes
used in this Sourcebook are the following:

Code Definition

RCS Reactor Coolant Svste

ECCS Emergency Core Cooling Systems (including FWCI, core
spray, LPCI, and isolation condenser systems)

FIRE Fire Water Svstem

CRD Control Rod Drive Hydraulic System

EP Electric Power System

SCCW Turbine Building Secondary Closed Cooling Water System

SW 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
component number. The system preface is not necessarily the same as the system code
described above. For component IDs, the system pretace corresponds to wiiat the plant
calls the component (e.g. HPI, RHR). An example 1s HPI-730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line 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 - The componen: ID of the power source is listed in this field (see
COMPONENT ID, above). In this data base, a "power source” for a particular component
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered (rom 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 dcwnstream (output) voltage of a transformer,
inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(cr electrical divisions) are defined as “ppropriate to the plant. Generally, AC load groups
are identitied as AC/A, AC/B, etc. The emergency load group for a third-of-a-kind load
(Le. a "swing" load) that can be powered from either of two AC load groups would be
wdenuified as AC/AB. DC load group follows similar naming conventions,
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TABLE B-1.  COMPONENT TYPE CODES

COMPONENT

VALVES:
Motor-operated valve
Pneumatic (air-operated) valve

Solenoid-operated valve

Manual valve

Check valve

Pneumatic non-retumn valve
Hydraulic non-retumn valve
Safety valve

Dual function safetv/relief valve
Power-operated relief valve
(pneumatic or solenoid-operated)

PUMPS:
Motor-driven pump (centrifugal or PD)
Tarbine-driven pump (centritugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel
Steam generator (U-tube or once-through)

Heat exchanger (water-to-water HX,
‘ or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk

Onifice

Filter or strainer

Spray nozzle

Heaters (i.e. pressurizer heaters)

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

EMERGENCY POWER SOURCES:
Diesel generator
Gas turbine generator
Battery

COMP TYPE

MOV
NVor AQV
HV
SOV
AY
cvV
NCV
HCV
SV
SRV
PORYV

MDP
TDP
DDP

RV
SG
HX

[ %1

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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FABLE B-l.  COMPONENT TYPE CODES (Continued)

COMPONENT COMP TYPE
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