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CAUTION

“’he information in this repor nas been developed over an extended period
of time based ~= a 5.2 i, the Final Safety Analysis Report, system and
layo .« arawings, and other published information. To the best of our
ki, wledge, it accurately reflects the plant configuration at the time the
wformation was otiained, however, the information in this document has
not been independently verified by the licensee or the NRC.

NOTICE

This sourcebook wily ve periodically updated with new and/or replacement
pages as appropriate to incorporate additional information on this reactor
plant. Technical errors in this report should b= 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

ith copy to:

Mr. Peier Lobner
Manager, Systems Engineering Division
Science Apglications 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 affected text, tables or figures. Supporting docum :ntation stiould be included
f possible.
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Nine Mile © nt 2

NINE MILE POI*'T 2 SYS" EM SOURCEBOOK

This sourcebook contains summary information on the Nine Mile Point 2
nuclear power plant. Summary data on this plany are presented in Section 1, and similar
nuciear power plants are identified in Section 2. Information on selected reactor plant
sysiems is presented in Section 3, and the site and building layout is illustrated in Section
4. A bibliography of reports that describe features of this plant or site is preseni. J in
Section 5. © mbols used in the system and layout drawings are cefined in Appendix A.
Terms used in da. .« tables are defined in Appendix B.

i, SUMMARY DATA ON PLANT
Basic informatior .n the Nine Mile Point 2 nuclear plantis li . Selow:

Docket mumbir 50-410 »

Operator Niagra Mohawk Power . -poration
Location Scriba, New York

Commercial operation date 3/88

Reacior type BWR/S

NSSS vendor General Eiectric

Power (MWUMWe) 3323/1080

Architect-er.ginee: Stone & Webster Engineering Corporation
Containment rvpe Mark I1

- I DENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Nine Mile Point 2 plant contains a General Electric BWK/S nuclea steam
supply system with a Mark [l containment incorporating the drywell/prssure suppression
concept The plant also has a secondary containment structure of reinforced concrete.
Other BWR/S plants in the United States are as follows:

LaSalle 1 & 2
WNP-2

3, SYSTEM INFORMATION

This section contains descriptions of selected systems at Nine Mile Point 2 in terms
of general function, operation, system success critesia, major components, and support
sysiem requiremeri.. A summary of major systems at Nine Mile Point 2 is presented in
Table 3-1. In the 'l?.cror: Section” column of this table, a section reference (1.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 1s 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 identified in the bibliomr!)h in Section §.

Several cooling water systems are identif ecr in Table 3-1, The functional
t-1.tionships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the repon
sectior s identified in Table 3-1.
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Generic

System Name

lumrﬂulk-ndSan
Reactor Coolant System (RCS)

- Reactor Core Isolation Cooling
(RCIC) Systems

- &m@mw&n&ﬂmﬁﬁum
H@hmuﬂuum
& Recirculation

- Low-Pressure Injection
& Recirculanon

System (ADS)

- Decay Heat Removal (DHR)

System (Residual Heat Removal
{RHR) System)

Man Steam and Power Conversion
Systems

- Orher Heat Removal Systems

Plant-Specific
System Name

Same
Same

Same

High-Pressure Cove Spray

(HPCS) System

(Uﬂmpuuaqmngm&
of the RHR system)

Same

Reswdual Heat Removal
(RHR) System (2 muiti-mode

system)

Mamn Sicam Supply System.
Condensate and Feedwater

Systems,

Circulating Water System
Steam-condensing RHR/RCIC
operaton

Report
Sectign

31

32

b

o

FSAR Section
Reference

5

546, 7411

A e B = D
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NN NRNNNN
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w
» W
N N

i3
inay
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5462513,
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Tabie 3-1. Summar dNbeMﬂcMZSMCMh!&BIMQCMD

Generic
System Namge

Reactor Coolant Inventory Control Svstems
- Reactor Water Cleanup (RW(C))
System

ECCS

Control Rod Drive Hydrautic System
(CRDHS)

ontainment Systems

Secondary Containment

- Standby Gas Treatment System (SGTS)
- Containment Heat Removal Systems

- Suppression Pool Coolirg System

- Containment Spray System

- Containment Fan Cooler System
- MNMMVM«SM

- Combustible Gas Control Systems

Plant-Specific

System Name

Report
Secti

X

>

i3

FSAR Section
Reference

548

461

021

623
6511

54711

6.5.2

62321,942

625
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Table 3-1. Summary of Nine Mile Point 2 Systems Covered in this Report (Continued)

Generic

System Nameg

Reactor and Reactivity Control Systems
- Reactor Core

Control Rod System
Chemical Porson System

llslm:n & Control (1&C) Systems
Reactor Protection System (RPS)
Engineered
System (ESFAS)
Remote Shutdown System
Other 1&C Systems

S.ppoﬂ Systems
Class 1E Electric Power System

- Non-Class IE Electric Power System

- Component Cooling Water (CCW)
System

Plant-Specific
System Name

Same

Control Kod Dnive System
Standby Ligud Control System

(SLCS)

Same

Engineered Safety Feature Systems

Vanous other systems

BRI

Report
Section

34

34

14

35
35
3s

FSAR Section
Reference

461

935

7.2
73

7414

7412 7412

831,832
L

954 w958
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Table 3-1. Seummary of Nine Mile Point 2 Systems Covered in this Report (Continued)

Generic

System Name
Suppoﬂ Systems {(continued)

Emergency Service Water System

Service Water System (SWS)

Reswdual Heat Removal Service Water

(RHRSW) System
Other Cooling Water Systems

Fire Protection Systems

R Heating, Ventilaung, and Aur-
C?dmmng (HVAC) Systems

- Instrument and Service Air Systems
Refueling and Fuel Storage Systems

- Radioactive Waste Sysr=ms

- Radiation Protection Systems

Plant-Specific
System Name
None
Same

See Service Water Sysiem,
Above

Reactor Building Closed Cooling
Water System

Compressed Air Systems
Fuel Storage and Handling

Svutems

radioactive Waste Management
Systems

Report
Section

37

FSAR Section

951

94

931

91

I

12
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Nine Mile Point 2

R REACTOR COOLANT SYSTEM (RCS)

3.1.1 ?E“‘% bunction

¢ RCS, also called the Nuclear Steam Supplg System (NSSS). is responsible
for directing the steam produced in the reactor to the turbine where it 1s used 10 rotate a
generator and produce electricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary
¢oolant.

3 . l . 2 ;
The R%S includes: (a) the reactor vessel, (b) two recirculation loops, (¢) two

recirculation pumps, (d) 18 safety/relief valves, and (e) connected piping out 10 @ suitable
isolation valve boundzry. Simplified diagrams of the RCS and important system interfaces
are shown in Figures 3.1-1 and 3.0 2. A surunary of data on selected RCS components is
presented in Table 3.1-1.

303 System QOperation

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 flows upward in the core to the
steam dryers and separators 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 and is recycled.

A portion of the liquid in the downcomer region of the reactor vessel is drawn
off by the recirculation pumps. The discharge of these 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 tﬁc upper region of the downcomer is induced to flow through the jet
pumps, producing reactor coolant circulation.

The steam that is produced by the reactor is piped 1o the turbine via the main
steam lines. There are two main steam isolation valves (MSIVs) in each main steam line.
one located inside and the other located outside the primary containment. Condensate from
the turbine is returned to the RCS as feedwater.

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is dumped to the suppression chamber via safety/relief
» Alves on the main steam lires. A LOCA inside containment or operation of the Automatic
Depressurization System (ADS) also dumps heat to the suppression chamber, Post-
accident to the RCS is Erovided by the Reactor Core Isolation Cooling (RCIC) system (see
Section 3.2) or by the Emergency Core Cooling S{‘sxem (ECCS, see Section 3.3). Heat is
transferred from the containment by the Residual Heat Removal (RHR) System operating
in the containment cooling mode. The Service Water System completes the decay heat
transfer path from the containment to the ultimate heat sink (see Section 37). Actuasion
systcm; govide for automatic closure of the MSIVs and isolation of other lines cor.nected
to the .

RCS overpressure protection is provided by eighteen safety/relief vaives which
discharge to the suppression pool.

314

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

An unmitigatable LOCA is not initiated.
If a mitifatablc LOCA is initiated, then LOCA mitigeting systeme are
successful.

7 12/89



3. 1.6

Nine Mile Point 2

If a transient is initiated, then either: . r:

- RCS integrity is maintained and transient mitigating systems are successful,
or
RCS irtegrity is not mainwined, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve. reactor coolant pump seal failure), and
LOCA mutigating systems are successfu!

Compeonent lofermation

- RCS

1. Steam flow: 14.3 x 10° Ib/hr
2. Normal operating pressure: 985 psia

- Safety/relief Valves (18)

I Setpressure: 2@ 1148 paig, 882,000 Ib/hr (each)
4@ 1175 psig, 902,000 Ib/hr (each)
4 @ 1185 psig, 910,000 Ib/hr (each)
4@ 1195 psig, 917,000 Ib/hr (each)
4@ 1205 psig, 925,000 Ib/hr (each)

. Recirculation Pumrps (2)

1. Rated flow: 47,200 gpm
2. Type: dual speed (25 and 100 percent), vertical, solid shaft, totally
enciosed, air-water cooled induction motor,

. Jet Pumps (20)

1. Raied flow: 108.6 x 106 Ib/hr (total)

Support Systems and Interfaces

. Motive Power for Recirculation Pumps

1. 25% speed: low frequency motor generator set (15 Hz)
2. 100% speed: an unidentified 60 Hz source

- Recirculation Pump Cooling

The system providing recirculation pump cooling has not been identified.

. MSIV ting Power

The MSIVs are operated by pneumatic pressure and by the action of two
redundant and independent sets of compressed springs. The control unit is
attached to the air cylinder. This unit contains air pilot valves and solenoid
operated valves. The solenoid valves control opening and closing of the air
valves and provide exercising capaoility at slow speed. Remote manual
switches in the control room enable the operator to operate the valves.
Operating air is supplied to the valves from the plant air system. An air
accumulator between the control valve and a check valve provides backup
operating air.

8 12/89
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Table 3.1-1. MMMMZMWSWMWMM

Components
COMPONENT 1D comp. LOCATION POWER SOURCE |VOLTAGE| POWER “ %8 CE EMERG.
TYPE LOCA sION L
RCS 111 MOV RC EP-MCC 3028 600 AUXBAYS240 ACT
RCS- 112 MOV STMINL EP MCC 102A 600 ALUXBAYN240 ACA
RCS 118 MOV nC £PMCC 3028 600 AUXBAYS240 ACAH
RCS 119 MOV AcC EPMCC 102A 600 AUXBAYN240 ACY
RCS-207 MOV RC LINFNOWN
RCS6 AOV RC
RCS 7 ADV STMINL
RCS-AV RV RC
RHR 112 MOV RC EP BSUS3 600 SWGHMB ACH
RHA-13 MOV RB240 EP BS UST 600 SWGHMA ACA
RWCU- 102 MOV AC EP-MCC 3028 600 AUXBAYS240 ACH
RWCU 112 MOV AB240 EPMCC 102A 600 AUXBAYN240 ACA




Nine Mile Point 2

3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.2 %ﬂm.ﬁunsm
¢ reactor core 1solation cooli:g (RCIC) system is designed to assure that

sufficient reactor water inventory is maintained in the reactor vessel to permit adequate core
cooling to take place. This prevents the reactor fuel from overheating in the event that the
vessel 15 isolated and feedwater flow is lost. This system provides makeup at reactor
operating pressure and does not require RCS depressurization. The RCIC system 15 not
considered (o be part of the Emergency Core Cooling System (ECCS, see Section 3.3) and
does not have a LOCA mitigating function,

322 S.Rmm..n:nnmnn
The reactor core 1solation cooling (RCIC) system consists of a steam turbine-

driven pump, associsted valves, and piping for delivering demineralized makeup water
from the condensawe storage tank to the reactor pressure vessel. An alternate source of
water is available from the suppression pool. The turbine is driven with a portion of the
decay heat steam from the reactor vessel and exhausts to the suppression pool. The RCIC
can also operate in conjunction with the RHR system in the steam condensing mode, in
wh.ch condensed steam is delivered from the RHR heat exchanger outiets to the RCIC
pump suction for retumn to the RCS.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2-2. Interfaces between the RCIC and the RCS are shown in Section
3.1 A summary of data on selected RCIC system components is presented in Table 3.2-1.

323 '
During normal operation, the RCIC is in standby with the steam line isolation
valves to the RCIC turbine-driven pump open and the pump suction aligned to the
condensate storage tank. Upon receipt of a reactor pressure vessel (RPV) low water level
signal, the turbine-pump steam supply valves are opened and makeup water is supplied to
the RPV. Reactor core heat is dumg)ed to the suppression pool via the safety/relief valves
which cyc'e as needed to limit RCS pressure. The primary water supply for the RCIC is
the condensate storage tank (CST), and the suppression pool is used as a backup water
supply. The RCIC pump suction is automatically shifted to the suppression pool when a
low level in the CST is reached.

The RCIC can also operate in conjunction with the RHR system in the steam
condensing mode, in which condensed stear is delivered from the RHR heat exchanger
outlets to the RCIC pump suction, for raturn to the RCS. In this mode of operation,
reactor core heat is transferred to the RHR system rather than to the suppression pool.

3.2.4 :
For the RCIC system to be successful there must be at least one water source
and supply path to the turbine-driven pump, an open steam sup 'y path to the turbine, an
open discharge path to the RCS, and an open turbine exhaust path to the suppression pool.

3.2.5  Component Information

A. Steam turbine-driven RCIC pum
1. Rated Flow: 625852 16
2. Rated Capacity: 1
3. Type: centnifugal

B. Condensate Storage Tank
1. Capacity: 135,000 gal (reserved for RCIC and HPCS use)

Yin 1,173 psia

12 12/89



Nine Mile Point 2

3.2.6  Jupport System and loterfaces
A. Control Signals

1.

2.

Autonnatic
8. The RCIC system is automatically actuated on a reactor v sl low water
level (Level 2) signal. The system automatically shuts down when the
reactor vessel water level reaches high reactor water level (Level §), at
which time the RCIC steam supply valve is closed.
b. The RCIC pump is automati~. ly isolated upon receipt of any of the
followiné signals:
- RCIC isolation signal
Turbine over-speed
Pump low suction pressure
Turbine high exhaust pressure
When the signal is cleared, the trip throttle valve must be reset from the
control room,
Remote Manual
The RCIC pump can be actuated by remote manual means from the control
room. Manual action is required to place the RCIC in the RHR steam
condensing mode.

B. Motive Power

1.

The RCIC turbine driven pump is supplied with steam from main steam line
B, upstream of the maia steam isolation valves,

2. The RCIC motor-operated valves are either Class 1E AC or Class 1E DC

loads that can be supplied from the standby diesel generators or the station
batteries, ruspectiy ¢ly, as described in Section 3.5,

C. Other

&

AF L S

. The Service Water System proi

The RCIC lube oil cooler is cooled by warar from the RCIC pump
discharge.
Lubrication for the turbine-driven Jaump is supplied locally.

es cooling water for RCIC room coolers
(see Sectior 3.7).

13 12/89
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Table 3.2-1. NMMM-MMMSMMWM
Selected Components
COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE! POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP |
RCIC-108 MOV RB196 EP MCC A7 125 AUXBAYN220 DC/A
RCIC 116 MOV RCICHM EPMCC A1 125 AUXBAYNZ20 DCT/A
RCIC-120 MOV RCICAM EP-MCC A1 125 AUXBAYN240 0C/A
RCIC-121 MOV RB261 EP-MCC-AY 125 AUXBAYN240 DC/A
RCIC-121 MOV RB261 LPMCC-AT 125 AUXBAYN24Q DCA
R/CIC- 124 MOV RB196 EPMCC A1 125 AUXBAYN240 DC/A
RCIC-126 MOV AB28Y EPMCC A1 125 AUXBAYN240 DC/A
RCIC-128 MOV RC EP-MCC 3028 600 AUXBAYS5240 AT
RCIC-128 MOV RC EP-MCC 3028 600 AUXBAYS240 AC
"ACIC 129 MOV AB196 EPMCC AT 125 AUXBAYN240 DOA
RCIC-136 MOV RB196 EP-MCC-AY 125 AUXBAYN240 DC/A
RCIC-143 MOV AB196 EPMCC A1 125 AUXBAYNZ240 DC/A
RCIC-150 MOV RCICRM EP MCC A1 125 AUXBAYN240 DC/A
RCIC-151 HV RCICAM UINKNOWN
RCIC-22A M0V SFCHXRMA215 | EPBS UST 600 SWGRMA ACA
RCIC 228 MOV RB196 EPBSUS3 600 SWGHMB ACA
RCICZJA MOV SFCHXRMA215 | EP-BS US1 600 SWGRMY. ACH
RCIC-238 MOV RB196 EP-BS US3 600 SWGHRMB ACH
RCIC-32A MOV RHRHXRMA196 | £EP BS USH 600 SWGRMA ACA
"RCIC CST A TK CcST
RCIC-TPM1 TOP RACICRM




Nine Mile Point 2

3.5 EMERGENCY CORE COOLING SYSTEM (ECCS)

3 . 3 . l y L v
i;’ﬁe Egg 15 an i . . . ed set of subsystems that perform emergency coolant

injection and recirculation 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,

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

High Pressure Core Spray (HPCS) System
Low Pressure Core Spray (LPCS) System
Low Pressure Coolant Injection (LPCI) System
Automatic Depressurization System (ADS)

The primary purposc of the HPCS system is to supply make-up water to the
reactor pressure vessel \RPV) in the event of a small break L which does not result in
a rapid depressurization of the reactor vessel. The HPCS system can supply makeup over
the entire range of system operating pressures, thus, it is capable of providing makeup to
the RCS following a large LOCA. HPCS system consists of a motor-driven pump,
system piping, valves and controls. A cedicated diesel generator supplies electric power to

PCS components,

‘he LPCS system is an independent loop sin.ilar to the HPCS system, The
primary difference is that the LPCS delivers water over the core at relatively low reactor
rressurc. The primary purpose of the LPCS is to provide cooiant inven ‘ory maketgoduﬂng
arge breaks. The system consists of a motor-driven pump to supply water from the
suppression _lpool L0 a spray sparger in the reactor vessel above the core.

he LPCI system is an operating mode of the RHR system, It delivers water
irom the suppression pool to the reactor vessel to provide inventory makeup following
large pipe breaks, when the vessel is at low pressure. The LPCI system consists of three
loops designated LPCIA, LPCIB, and LPCIC, each of which consists of & motor driven
pump, system piping, valves and controls. Loops A and B of the RHR system can be
manually realigned as needed to perform suppression pool cooling or containment spray as
part of the basic emergency core cooling function. The RHR heat exchangers also can be
aligned for normal shutdown cooling and for steam condensing operation in conjunction
with the RCIC system (see Section 3.2). These are not ECCS functions.

The ADS provides automatic RPV depressurization follow' » « small break
LOCA or transient so that *he low pressure ssystems (LPCI and LPCS) ¢~ .1 vide makeu
to the RCS. The ADS utilizes 7 of the 18 safetv/relief valves that disvnarge the hig
pressure steam to the suppression pool.

mliﬁed drawings of the HPCS system are shown in Figures 3.3-1 and
3.3-2. The S system is shown in Figures 3.3-3 and 3.3-4. A flow diagram of LPCIA
is shown in Figures 3.3-5 and 3.3-6, LPCIB is shown in Figures 3.3-7 and 3.3-8, and
LPCIC is shown in Figures 3.3-9 and 3.3-10. Interfaces between these systems and the
RCS are shown in Section 3.1, A summary of data on selected ECCS components is
presented in Table 3.3-1,

3.3.3

AlL ECCS systems are normally on standby. The manner in which the ECCS
operates to protect the reactor core is a functici of the rate at which coolant is being lost
from the RCS. The ECCS is automatically actuated and requires no operator action during
the first 10 minutes following the accident,
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If a LOCA should occur, a low water level signal or high drywell pressure
signal initiates the HPCS and its support equipment. Suction is normally taken from the
Condensate Storage Tank (CST), but in the event that this supply becomes exhausted or
unavailable, HPJS suction is automatically transferred to the suppression pool. A
dedicated diesel generator supplies eiectric power to HPCS components,

If the RCIC an EIPCS cannot maintain the reactor water level, the ADS
reduces the reactor pressure so that flow from LPCI and LPCS enters the reactor vessel in
time to cool the core and limit fuel cladding temperature. The ADS employs seven nuclear
steam system pressure relief valves that discharge 1o the suppression pool.

When low water level in the reactor vessel or high pressure in the drywell is
sensed, and with reactor pressure low enough, the LPCS and I systems automatically
start. The LPCS injects via a spray sparger located above the core; the LPCI system injects
into the reactor vessel in the region of the downcomer annulus around the core. Each
system takes suction from the suppression pool.

During the long-term cooling period, the operator can take specific action to
place the su, _.ssion pool cooling system into operation. RHR loops A and B can be
aligned to do so, with heat being transferred to the service water system via the RHR heat
exchangers.

3.3.4  Ssstem Success Criteria

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The success criteria are
not clearly defined in the Nine Mile Point 2 FSAR but can be inferied from pump capacities
that are defined based on certain design basis accidents that are considered in the licensing
process. On this basis, the ECI system success criteria for a large LOCA are the following:

The low pressure core spray pump with a suction on the suppression pool, or
I of 3 low pressure coolant injection pumps with a suction on the suppression

| or,
. m high pressure core spray pump with a suction on the suppression pool or
the condensate storage tank.

The ECI system success criteria for a small LOCA are the following:

The high-pressure core spray (HPCS) pump with a suction on the suppression
g%ol or the condensate storage tank, or

¢ autumatic depressurization system (ADS) and 1 of 3 LPCI pumps with a
suction on the suppression pool or
the automatic depressurization system and the low pressure core spray pump
with a suction or: the suppression pool.

It is Fossiblc that the coolant inventory control function for some small LOCAs can be
satisfied by low-capacity high-pressure injection systems such as the RCIC system (see
Section 3.2) or the control rod drive hydraulic system (see Section 3.6).

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.
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For transients, the success criteria for reactor inventory control involve the
following:

Either the reactor core isolation cooling (P.CIC) system (not part of the FCCS,
sa Section 3.2), or
Small LOCA rmutigating systems

For the suppression pool cooling function to be successful, one of two RHR
trains (A or B) must be aligned for containment heat removal and the associated service
water train must be operating to complete the heat transfer path from the RHR heat
exchangers to the ultimate heat sink.

3.3.8  Component lnformation

A. Motor-driven HPCS pump P1
1. Rated flow: 516 gpm @ 1.16088341;
1,550 gpm @ 1,130 psid;
6,250 gpm @ 200 psid
2. Rated capacity: 100%
3. Type: centrifugal

B. Motor-driven LPCS pump P1
1. Rated flow: 6,2 O&Em@ 122 psid (vessel to drywell)
2. Rated capacity: 100%
3. Type: centrifugal

C. Motor-driven LPCI pumps PMA, PMB, PMC
. Rated flow: 74 O(gm@ 20 psid (vessel to drywell) each
2. Rated capacity: 100%
3. Type: centrifugal

D. RHR Heat Exchangers A, B
| Heat ransfer capability: 1.14 x 106 Btuhr-°F (total)
2. Rated capacity: 100%
3. Type: shell and tube

E. Automatic-depressurization valves (7 of the 18 SRVs, specific valves and relief
capacity assigned to ADS not determined)
I. Rated flow: 882,000 Ib/hr @ 1,076 psig (2);
902,000 Ib/hr @ 1,086 psig (4);
910.000 Ib/hr @ 1,096 psig (4);
917,000 Ib/hr @ 1,106 psig (4);
925,000 Ibmr @ 1,116 psig (4)

F. Pressure Suppression Chamber
1. Design temperature: 212°F
2. Maximum operating temperature: 90°F
3. Minimum water volume: 145,495 fi3

G. Condensate Storage Tank
1. Capacity: 135,000 gallon available supply (for use by RCIC and HPCS)
2. Pressure: atmospheric
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3.3.6  Support Systems and loterfaces

A Control signals

1

b

-~

Automanc
a. The HPCS, LPCS, and LPCI pumps, and all their associated valves
function upon receipt of low water level in the reactor vessel or high
ssure in the drywell.
5 pump suction is automaticall{ switched to the suppression pool
evel or low water level in the

b.
on higg suppression pool water
condensate storage tank.

¢. The HPCS pump automatically stops when a high water level in the
reactor vessel signals the injection valve to close.

d. The ADS system is actuated by sensed variables for reactor vessel low
water level and drywell high pressure plus indication that at least one
LPCI or LPCS pump is operating.

¢. LPCI initiation automatically causes all RHR components to perform
their function under the LPCI mode.

Remote rmanual

ECCS pumps and valves and the ADS can be actuated by remote manual

means from the main control room.

8. Mouve Power

1.

e ECCS motor-driven pumps and motor-operated valves are Class 1E AC
loads that can be supplied from the emergency diese! generators as
described in Section 3.5,

. The three eme,%ency diesel generators deliver power as follows:

Division II - the two remaining LPC

Division I - LPCS and one LPCI looY (A-loop)
loops (B, C-loops)
Division 111 - HPCS

C. Other

1.
2.

L SR

The Service Water System provides cooling water to the =R hea

exchangers (see Section 3.7),

The Reactor Building Closed Loop Cooling Water (RBCLCW) system

provides RHR pump seal coolini. The Service Water S[\;stem can be

manually aligned to provide RH pump seal cooling if the RBCLCW

system is unavailable (see Section 3.7).
ooling for other ECCS gmmps is assumed to be provided locally.

Lubrication for the ECCS pumps is assumed to be supylied locally.

The Service Water System ;rovides cooling water

room coolers (see Section 3.7).

or ECCS equipment

20
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Figure 3.3-2. Nine Mile Point 2 High Pressure Core Spray System Showing Component Locations



wsSAS AesdS 3100 uNSSAid MO Z IO W SUIN €€ aunbiy

12/89

23



68/CI

LPCSAEM

53

1S

MiN!

RB215 RE240 AB261 T RB2%9 AC

OX!P(Sru

OX{PCM maA

SUPPRE SSKON \

POOE }

LPCS 112 12 LPCS SP

sP

Figure 3.3-4. Nine Mile Point 2 Low Pressurs Core Spray System Showing Component Locations



¢3¢a£i§§!u!“ S€¢ aunbyy

12/89



SUOHED0 ] Wweuodwo) Dumoys ¥ d007 watsAs wogo: 200D uNSSald MO Z U0d 9l UIN €€ amnmbDyy

o5

T
g

g

B et e e e e =

coma

=

|

-
P

4

CENRENUY

-

-

Q-

7

4
i | e s
A_ ]
1 “ L “
Gir wme U ! i B R EYS KA N R o i
— e - > 1 1
'y 1
O 2 _ "v - !
[ - i
‘ i TOWN LS TS S 'x'L u
4 !
= e R kA
’ | §
s ol & i
4l oS & ,—
" :
il 3
w. ,xl-
! !
+4 |-
-rie L - 'L

2/B9

1




8 d00) WSS UoROIUL IEI00D UMSSIIY MO Z WHOS NI SUIN L-EE Bl

——

——

.
% I F

_
N % ,3_

!

|
-
—

12/89

27



gdgo?t.o:mmnoo._s.&.ﬁmcotvxs.stsn»:68&!3«!.22.:8.2 ‘8-€¢ ambyy

R
NNy uwy
s

L= 1

/’;j;Q

‘ -



6T

68/T1

RO
PC e
ROy
TESY
LINE

R 308 ()* ]
|
i

FLOwW
TEST
LNE

s -

ac
B
12X Lo
-
FLow
UINE
— Lo
FROMLPC 8 i %
C FROM SHUTDOWN
P oo s oN i

sr

- S il
o8
~®¥ vEsseL ‘
e 2eC s3C
ec
AR 5P
; ! LO
NRNe 8 SLPPAF SSION

Figure 3.3-9. Nine Mile Puint 2 Low Pressw

§ z Lo

R C e

ogolant .njection Systein Loop C



68/T1

FROM S50 TDOWN
COOLING SUC TION { INE

\
SUPPRE SSION
POxs

Figure 3.3-10. Nine Mile Point 2 Low Pressure Coolant

Injection © stem ‘.oop C Showing Component Locations



Table 3.3-1.

Nine Mile Point 2 Emergency Core Cooling System Data Summary for
Selected Components

’

RB289
| SISO ISR

—_ v - —_—
| COMPONENT LOCATION I POWER SOURCE | VOLTAGE| POWER SOURCE [ EMERG
2 ot LOCATION LOAD GRP.
HPCS-101 R 75 EPAICL- 201 600 HPCSSWL 1 AC/H
HPCS-107 RB289 EP-MCC 201 600 HPCSSWGR ACH —
HPIS-110 RE196 EP-MC-201 600 HPLSS5WGR ACN
THPCS 111 RB215 EP-MC C 201 €10 HPCSSWGR AC
HPCS 112 RB196 EP-M_C 201 600 HPCSSWGR AC N
HPCS 118 RB196 EP-MCC 201 600 HPCSSWGR A 7
HPCSCSTt CS1
LPCS-104 RB2A9 EP-MCC 102A 600 AUXBAYN240 AC/
LPCS- 112 RB196 EP-MCC-102A 600 AUXBAYN240 ACA
LPCS-114 RB196 EP-MCC 102A 600 AUY BAYN240 ACH
LPCS P1 LPCSRM EP-BS-101 /160 SWGIMA AC/!
RCIC 126 RB289 EP-MCC-A1 125 AUXLAYN240 DC/A vy
RHA- 104 RB289 EPBSUS3 600 SWGRMB AC/H
RHR-104 RB289 EP-BS-US3 : SWGRMB Acm |
RHA-1 RB289 EP-3S-US3 600 SWGRMB ACH
RHA-1./A RHRHXRAMA175 | £P BS US1 600 ~GHMA ACA
AHR 128 AHRHXAMB175 | EP BS US3 600 SWGRMB ACAI
RHA-15A RB289 EP BS US1 600 SWGRMA ACA
RHA-15A RB289 EP-BS USH 600 SWGRMA ACH
[ RHR-158 RB289 EF 85 US3 600 SWGRMB ACA
HA-158 RB289 EP-BS-US3 600 SWGRMB ACAI
RHA-1A RB196 EP-BS-UST 600 SWGHMA ACAH
RHA-1B RB196 FP-BS-US3 600 SWGRMB ACH ~ 1
RHR-1C RB196 EP-BS-US3 600 SWGRMB ACMH
[ RHA 24A AB289 EP-BSUST 600 SWGRMA AC/
RHR 248 {T(ﬁ?z—s'; EP-BS US3 600 SWGRMB ACA
RHRA-24C PR 690 SWGRMB AC/

—




Table 3.3-1.

COMPONENT 1D

—

—

CoOmMP
TYPE

Selected Components (Continued)

LOCATION

POWER SOURCE

{

| VOLTAGE

POWER

[ RHR 25A

MOV

HB289

£P-BS

s

(R 25A

MOV

EP-BS US1

SWGRHMA

“HURCE
LOCATION

Nine Mile Point 2 Emergency Core Cooling System Data Summary foi

—

EMERG

ACA

LOAD an#

[ SWGHMA

ACAH

 RHA-258

MOV

RB289

EP-BS-US3

SWGHRMB

RHA-258

MOV

RB289

EP-BS-US3

SWGRMB

RHR-2A

MOV

HHRREMA

EP-BS-US1

SWGRMA

RHR 2A

MOV

HHRRMA

EP-BS-US1

SWGRMA

RHR-28B

MOV

RB196

BS-US3

SWGRMB

RHR 28

MOV

HB196

85-US3

RHA-30A

MOV

RB196

BS-US1

SWGRMB

SWGHMA

HHH

30A

"ﬂ‘v J \n'l

RB196

BS-US1

SWGHMA

RHR-308

MOV

RB196

BS-US3

SWGHMB

RHA-308

7.&( W

RB196

BS-US3

SWGRMB

HHIR-38A

MOV

HB196

RHR

38A

MOV

RB196

SWGRMA

BS-US1

SWGRMA

RHA-388

MOV

RB215

BS-US3

SWGRMB

RHR-388

MCV

RB215

>B5-US3

SWGRMB

38C

MOV

RB215

>-BS-US3

SWGRMB

H-40A

MOV

RB240

>-B5-US1

SWGHRMA

-408

MOV

RB240

BS-US3

SWGHMR

iH-8A

MOV

RHRHMA

B85S-US1

SWGHMA

RHR-8A

MOV

HHRRMA

*BS-USH

SWGRMA

RHR-88

MOV

RHRRMB

!{1‘- ‘ ,‘) X

SWGRMB

| RHR-88

MOV

RHRRMB

BS-US3

SWGRME

[ HR9A

MOV

RHR-9B

MO

RHRHXBMA196

BS-US1

SWGHMA

HHRHXBEMB 196

EP-BS-US3

,(')“'( )‘”Jﬂ 3

RHR HXA

HX

BHHEHXRMA175

HHE - HXB

HKRHEHXBMB175

R
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Table 3.3-1. Nine Mile Point 2 Emergency Core Cooli

Selected Components (Continued)

ng System Data Summary for

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | E MERG.
TYPE LOCATION LOAD GRP.
RHE-PMA MDP RHRRMA EF-BS-101 4160 SWGHMA ACA
RHR-PMB MDP RHRRMB EP-BS-103 4160 SWGRMB ACM
RHR-PNC MDP RHRRMC EP-BS-103 4160 SWGRMB ACH




Nine Mile Point 2

3.4 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS

3.4.1

The instrumentation and control systems consist of the Reactor Protection
Sysizm (RPS), the Engineered Safety Features System (ESF), and systems for the display
of plant information to the operators. The RPS and the Engineered Safety Features System
monitor the reactor plant and alert 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 specifieu limits. The
Engineered Safety Features System will automatically actuate selected safety systems based
on the specific limits or combinations of limits that are exceeded. A completely separate
and diverse system, th» Redundant Reactivity Control System (RRCS), is provided to
mutigate the effects of a postulatea Anticipated Transient Without Scram (ATWS).

3.4.2

The RPS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip signal. The Engineered Safety Features System includes
independent sensor and transmitter units, logic units and relays that interface with the
control circuits for the many different sets of components that can be actuated by this
system. Operator instrumentation display systems consisi ¢ £ dxsplag E/anels in the control
room and at the auxiliary control panel that are powered by the 120 VAC electric power
system (see Section 3.6) The RRCS consists of control panels, their associated ATWS
detection and actuation logic, and the necessary interface ! gic for those systems required to
performe specific functions in response to an ATWS event.

3.4.3  System Operation

A. RPS
The RPS design is based on two separate (A and B) trip systems. Each trip
system has at least two independent trip channels (A1, A2 and B1, B2). Each
trip channel is associated with trip logics of the same designation.

Trip logics Al and A2 (Trip System A) outputs arc ~ombined in a one-out-of-
two logic arrangement to control the "A" pilot scram valve solenoid in each of
the four rod groups (a rod group consists of approx‘mately 25 percent of the
total of control rods). Trip logics B1 and B2 (Trip System B) outputs control
the "B" pilot scram valve solenoids in each of the four rod groups In order to
tnitiate a scram, the Al or A2 logic and the B1 or B2 logic must ge in a tripped
state. Thus, a scram is initiated by a one-out-of-tv-o-twice logic.

When a trip channel contact opens, the wrip logic de-energizes the trip actuator
logic which de-energizes the pilot scram: valves associated with that trip actuator
logic. However, the other pilot scram valves for each rod must also be de-
energized before the scram valves provide a reactor scram. There is one dual
coil pilot scram valve and two scram valves for each control rod. The pilot
scram valve is solenoid operated, with the solenoias ncrmally energized. The
pilot scram valve controls the air supply to the scram valves for each control
rod. With either pilot scrata valve coul energized, air pressure holds the scram
valves closed. The scram valves control the supply and discharge paths for
cenwrol rod drive water (see Section 3.6).

When trip iogics Al or A2 and B1 or B2 are tripped, air is venied from the
scraia valves and aliows control rod drive water t¢ act on the control rod drive
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piston, scramming all control rods. The water displaced by the movement of
each rod piston is exhausted into a scram discharge volume. To restore the
RPS to normal operation tollowing any single actuator logic trip or a scram, the
trip actuators must be reset manually. After a 10-second delay, reset is possible
only if the conditions that caused the scram have been cleared. The trip
actuators are reset by operating switches in the control room. Four reset
switches (one per trip channel) are provided.

There are two 125 VDC solenoid operated backup scram valves that provide a
second means of controlling the air supply to the scram valves for all control
rods. When the solenoid for eithe: back scram valve is energized, the
associated backup scram valve vents the air supply for the scram valves. This
action initiates insertion of any withdrawn control rods regardless of the action
of the scram pilot valves. The backup scram valves' solenoids are energized
(initate scram) when trip logic A1 or A2 and B\ or B2 are both tnipped.

The following conditions result in reactor trip:

Neutron monitoring system (NMS)
L+ mediate Range Monitor (IRM)
Average Power Range Monitors (APRM)
Reactor vessel high pressure

- Reactor vessel low water level

- Turbine stop valve position

- Turbine control valve position
Main steam line isolaton valve position
Scram discharge volume water level
Drywell high pressure
Main steam line high radiation
Manual
Reactor mode switch in SHUTDOWN position

. Redundant Reactivity Control System

The RRCS solid state logic is divided into Divisions | and 2, each of which is
subdivided into two channels. The logic is energized to trip, and both channels
of either division must be tripped in order to initiate th~ RRCS protective
actions. The system can be manuall(ﬁ initiated by depressing two pushbuttons
(tripping both channels) in the same division. This manual initiation function is
designed so that no single operator action can result in an inadvertent initiation.
The manual initiation gushbunons are located in the control room near the RPS
manual scram pushbuttons. There are four RRCS manual initiation
pushbuttons,

The RRCS sensors monitor reactor dome pressure a - reactor water level,
High pressure or low water leve! (Level 2) or RRCS manual initiation will
cause the alternate rod insertion (ARY) valves 10 sc*. T the reactor independently
of the reactor protection system. The RRCS sensors and logic are also
designed to automatically initiate the .«circul .on pump trip logic whenever the
reactor pressure or the reactor water leve! reaches the R CS sensor settings.
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C. ESF Actuation Systems

The ESF actuation systems also utilize a two-out-of-four coincidence of like
initiating trip signals from four independent measurement channels, with two
output actuation trains, The ESF logic is similar to that of the RPS. The ESF
systems that can be automatically actuated include the following (not a complete
usting):

Emergency Core Cooling System
- HPCS

LPCS

LLPCI/RHR
- ADS
Standby power system
Primary containment and reactor vessel isolation
control systems (PCRVICS)
Standby gas treatment S{stcm (SGTS)
Combustible gas control system (CGCS)
Portion of reactor buiiding HVAC system
Portion of service water system
Service water pump bays ventilation system
Control building HVAC system
Control building chilled water system
Diesel generator building HVAC system

Details regarding ESF actuation logic are included in the system description for
the actuated system,

. Remote Shutdown

The Remote Shutdown System (R38) is designed to achieve a hot then cold
reactor shutdown from outside the main coatrol room. It is required only when
the main control room is inaccessible when normal plant operating coaditions
exist.

Functions needed for remote shutdown control are provided with manual
keylock transfer switches that override controls from the main coutrol room and
transfer con.ols to the remote shutdown systern. All necessary power supplies
and control logic are also transferred. Operation of the transfer devices causes
an alarm in the main control room. Access 1o the remote shutdown panel. are
administratively and procedurally controlled. All svstems aquirmem (i.e.
controls for valves and pumps) necessary for proper system lineup and
complete system control are located on the remote shutdown panels.

The following equipment have transfer and control switches located on the
remote shutdown control panels:

RCIT Valves: RCIC-121, RCIC-128, RCIC-170, RCIC-150, RCIC-126,
RCIC-120, RC"2-122, RCIC-136

RHR Valves: RHR-112, RHR-113, RHR-2A, RHR-1A, RCS-9A, RCS-
90A, RHR-8A, RHR-12A, RHR-33A, RHR-38A, RHR-40A,
RHR-67A, RHR-2B, RHR-!18, RHR-9B, RHR-90B, RHR-
8B, KHR-12B, RHR-33B, RHR-38B, RHR-49)B. RHR-A7B,
RHR-104, RHR-14Z, RHR-149, FHR-30A, RHR-308

RHR Pumps: Rii"”-A, RHR-R

SWS Pumps:  SWS-A, SWS-B, SWS-C, SWS-D, SWS-E. SWS-F
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3.4.5

A

Nine Mile Point 2

System Success Criteria

. RPS

The RPS uses hindrance logic (normal = 1, tri * = () 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 temporanly removed
from service for testing or maintenance (i.e. the channe' has a fail-safe failure
mode). A reactor scram will occur upon loss of contre/ pc er to the RPS. A
reactor scram usually is implemented by the scram ci.uitb  ers which must
open in response to a scram signal. Typically, there are two series scram circuit
breakers in the power path to the scram tous. in this case, one of two circuit
breakers must open. Details of the scram system success criteria for Nine Mile
Point 2 have not been determined.

. Redundant Reactivity Control System

Tre RRCS uses transmission output logic (norma | = 0 #rip = 1). Details of the
RRCS success criteria for Nine Mile Point 2 have not bee: derarmined.

ESF Actuation Systems

A single component usuai.y receives a sigaal from only one ESF output train.
ESF Trains A ana B must t available in order to automatically actuate their
respective components. ESF ac:uation systems typically uses hindrance input
logic (normal = 1, trip = 0) and transmission output logic (normal = 0, trip =
1). In this case, an input chennel will be in a trip state when input signals are
lost, when control power is i it, or when the channel is temporarily removed
from service for testing or maintenance (i.e. the channel has a fail-safe failure
mode). Control power is nzeded for the ESF output channels to send an
actuation signal. Note that the:e may be some ESF actuation subsystems that
utilize hindrance output logic. For these subsystems, loss of control power will
cause system or component actuation, as is the case with the RPS. Details of
the ESF actuation success criteria system for Nine Mile Point 2 have not been
determined.

Manually-Initiated Protective Actions

When reasonable time is a ilable, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operatng individual components using normal control circuitry, or operating
groups of components by manually tripping the RPS or an ESF subsystem.
The cor '¢" . »om operators also may send qualified persons into the plait to
operate .~ aents locally or from some other remote control location (i.e., the
remote s.i .- own panel or a motor control center). To make these judgments,
data on key plant parameters must be available to the Operatois.

Support Systems and Interfaces

Control Power

1. RPS
Details of the RPS power supply could not be determined. but typically the
rnormal 120 VAC power to each of the two RPS buses is supplied by its
own high inertia motor generator set. Each drive motor is supplied from
600 VAC buses. High inertia is provided by a flywheel.
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2. Other Actuation and Control Systems
The control power interfaces for the v.rious front-line systems are
summarized in Table 3.4-1. This table was developed using information
concerning the MCCs and busses used to actuat the motor operated valves
and pumps of the front line systems because direc, inform.iion concerning
the control of these valves and pumps was not availabie.

3. Operator Instrumentation
Power for instrumentation systems is grovided by the 120 VAC electric
power distribution system (see Section 3.5)



Table 3.4-1, Matrix of Nine Mile Pcint 2

Control Power Sources

125 VDC Division

) B C

SYSTEM

RCIC

HPCS

ADS

RHR (LPCI) A

RHR (LPCI) B

RHR (LPCI) C

LPCS

DIESEL A & AUXILIARIES

DIESEL B & AUXILIARIES

DIESEL C & AUXILIARIES

SWS A

sSws 8
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Nine Mile Point 2

3.8 ELECTRIC POWER SYSTEM
3

5.1 S.{.mm_t‘.unsum
The electric power system supplies power to various equipment and systems

needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition when the normal electric power
sources are not available.

3.8.2

The onsite Class 1E AC power system is divided into three independent
divisions that are electrically isolated and physically separated from each other. Each
division has i*< own dedicatzd standby diesel generator that is separate from and
independent of che standby diesel generator of any other division. Each division feeds a
separate load group consisting of 600 VAC load centers, motor control centers (MCC),
distribution panels, and uninterruptable power supply (UPS) systems.

The three divisions of the onsite emergency AC power system are designated as
Divisions I, 11, and III. They supply power from emergency 4.16 kV switchgear buses
101, 102, and 103 in the following manner: bus 101 is dedicated to Division I of the
stauon emergency power distribution system; buses 103 and 102 are dedicated to Divisions
IT'and 11, respectively. Buses 101 and 103 feed all station redundant safety-related loads,
except the HPCS system loads. The HPCS system loads are fed by bus 102. Details of
the station electric power system are shown in Figures 3.5-1 and 3.5-2.

The emergency 600V load centers US| and US3 are fed from their respective
divisional 4,16 kV switcg&gar buses 101 and 102, They feed emergency motor loads,
emergency MCC's, and V emergency pow er distribution panels belo.ging to their
respective divisions. There is no load center associated with Division III. Instead, the
Division 111 4.16 kV emergency bus 102 supplies emergency MCC 201 through a step-
dowr; tsras\sfonncr. Details of the 4160 and 600 VAC systems are shown in Figures 3.5-3
and 3.5-4.

The plant emergency uninterruptible power supply system consists of two 120V
UPS units (UPS2A and UPS2B) and their associated distribution panels. It feeds ECCS
instrumentation/control loads, but it does not feed any emergency diesel generator control
panels. Details of the 120 VAC system are shown in Figures 3.5-5 and 3.5-6.

The Class 1E 125 VDC power system is divided into three independent
divisions corresponding to the three divisions of the onsite AC power system. Each
division has its own dedicated battery and battery chargers, DC switchgear and distribution
panels. The i isica I emergency battery and battery chargers are connected to emergency
switchgear us 2+ . The Division Il emergency battery and battery chargers are connected
to emcrgenc v switchgear bus 2B. The Division II1 emergency battery and battery chargers
are connected to emergency 125 VDC panel 414. Details of the 125 VDC systems are
shown in Figures 3.5-7 and 3.5-8.

Simplified one-line diagrams of the electric power system are shown in Figures
3.5-1 to 3.5-8. A summary of data on selected electric power system components is
grcg}cn;cgl i2n Teble 3.5-1. A partial listing of electrica! sources and loads is presented in
ad C A T

3.5.3

Each Class 1E 4160 VAC switchgear bus is provided with a preferred and
alterniate offsite o wver source and one standby diesel generator. The normal power sources
for buses 101, 102, aad 103 are the 4.16 kV buses 15 and 17 which are fed from the 115
kV switchyaru via tran:‘ormers XSR 1A and XSk 15
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Nine Mile Point 2

Under normal plant operating conditions the diesel generators are maintained in
a standby status. In the event of a loss of offsite power or degraded offsite voltage
condition, the diesel gene 1tors automatically start and begin picking up loads sequentally.
In case of a LOCA or any other design basis accident (DBA) condition, the diesel
generators automatically start and run on no-load. Should subsequent loss of offsite power
occur, the diesel generator will then energize the bus. Diesel generators A, B, and C are
connected to the 4.16 kV switchgear buses 101, 102, and 103, respectively.

The Class 1E 125 VDC system consis's of three independent divisions. Each
division is compris~d of a 125 VDC bank of batteries and two battery charﬁes. The battery
bank in all three divisions will supply its respectiv. loads for 2 hours without rechurging.
Details of the 125 VDC system are shown in Figures 3.5-7 and 3.5-8.

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different buses or MCCs. For the purpose of discussion,
this equipment has been grouped into "load groups." Load group "AC/1" contains
components receiving electric power either directly or indirectly from 4.16 kV switchgear
bus 101. Load group "AC/II" contains components powered either directly or indirectly
from 4.16 kV switchge.: bus 103. Load group "A&H" contains components powered
either directly or indirectly from 4.16 kV switchgear bus 102. Components receiving 12
VDC power are assigned to load groups "DC/A," "DC/B," or "DC/C." based on the
associated battery.

3.5.4 Sys

Basic system success criteria for mitigating u.nsients and loss-of-coolant
accidents are defined by front-line systems, which then r:eate demands on support
systems. Electric power system success criteria are defin-d as follows. without taking
credit for cross-ties that may exist between independent Joar. groups:

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

Each Class 1E AC ioad group is isolated from the non-Class 1E system and is
supplied from its respective erergency power .ource (i.e. diesel generator)
Power distribution paths -, essential loads are intact

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

3.5.5  Component Information

A. Standby diesel gznera.ors A, B
1. Continuous power rating: 4,400 kW
2. Rated voltage: 4160 VAC
3. Manufacturer: Cooper Energy Service

B. Standby diesel generator C
1. Continuous rating: approximately 2,657 kW (3,562 bhp)
2. Rated voltage: 4160 VAC
5. Manufactur.: General Eleciric

C. 125 VDC station batteries 2A, 2B, 2C
. Type: lead-acid
2. Rated voltage: 125 VDC
3. Design capacity: approximately 2 hours minimum with design loads
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Nine Mile Point 2

Support Systems and Ip erfaces

¥

tJ

1.

ro

. Control Signals

Automatic

The standby diese! generators are automatically started upon receipt of a
LOCA signal or a degraded voltage signal from the associated bus. During
emergency operation, the standby diesel generator is shut down under the
following conditions: generator differential and engine overspeed. The
nonessential trip conditions "high jacket water temperature,” "high engine
bearing temperature,” “low turbocharger oil pressure," "low lubricating oil
pressure,” and "high vibration level" are bypassed upon receipt of a LOCA
signal but will shut down the diesel generators when operating in all other
modes.

. Remote manual

Each standby diesel generator is capable of being started or stopped
manually from the main control room.

. Local manual

Each standby diesel generator is capabie of being started or stopped
manually from the diese! generator control room.

3. Diesel = ~erator Auxiliary Systems

Co g

Each standby diesel generator has a closed loop cooling system referred to
as the jacket water system to remove heat from the engine. The cooling
water transfers heat to the Service W ater System which carries the heat to
the ultimate heat sink. (See Section 3.7.)

. Fueling

Each diesel engine has an independent long-term fuel oil storage and
transfer system. Each long-term storage tank contains approximately
£3,150 gallons of fuel, sufficie *t for continuous operation of its respective
diesel engine at rated e2vacit, . seven days. The fuel oil storage tanks are
buried underground a:.cent to the diesel generator building. The day tanks
are in the diesel generator building.

. Lubrication

Each diesel generator has a sel! -onta‘ned lubrication system.

. Starting

Each standby diesel gener=ior has two independent, redundant comressec
air starting systems.

. Control power

Each diesel generator is dependent on 125 VDC power from the respective
battery for control power,

Diesel room ventilaton

Diesel room ventilation fan cooler units provide room cooling during diesel
operation. The coolers are supplied from the Service Water System (see
Section 3.7).

. Switchgear and Barttery Room Ventiiation

Switchgear rooms and motor control center rooms are cooled by fan conler
units served by the Service Water System (see Section 3.7).
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Figure 3.5-1. Nine Mile Point 2 Station Electric Power Distribution System
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Table 3.5-1. Nine Mile Point ? Electric Power System Data Sammary for Selected
Components
COMPONENT 1D COMP. LOCATION lPO\VEn SOURCE |VOLTAGE | POWER SOURCE EMERG.
TYPE i LOCATION LOAD GRP.
EP-BC2A BC SWGRMA EP-BS-US1 500 SWGRMA ACA
EPBC 28 BC SWGHMB EPBSUS3 600 SWCRMB ACAI
EP-BS-101 8s SWGRMA EP-DGA 4160 DCRMA AC/
EP-BS-102 BS HPCSSWGR FPDGC 4160 DGRMC ACAH
EP-BS-103 BS SWGRMB EP 0GB 4160 DGRMB ACAI
EP-BS2A BS SWGRMA EP-BC2A 125 SWGHMA DC/A
TP-BS2A BS SWGRMA FPBC2A 125 SWGRMA DC/A
EPBS2B B8S SWGRMB EPBC 28 125 SWGHMB 0C/8
EP-BS-2C PNL DGRMC EP-BC-2C 125 UNKNOWN DCC
EP-BS-US1 BS SWGRMA EP-THA 600 SWGRMA ACH
EP-BS-US3 B8S SWGPMB EPIaB 600 SWGRMB ACA
EP BT 2A BATT BATRMA LP-RS2A 125 SWGRMA DC/A
EP-BT-28 BATT BATRMB EPBS 28 125 SWGRMB DC/B
EFPBT2C BATT BATRMC EP-BS2C 125 DGRMC DCC
EP-CB-101 cB SWGRMA EP-DGA 4160 DGRMA ACA
EP-CB-102 cB HPCSSWGR EP-DGC 4160 DGRMC AN
EP-CB-103 cB SWGRMB EP-DGB 4160 DGRMB ACA
EP-DG-A DG DGRMA ACA
EP-DGB DG DGRMB ACH
EP-DGC 0G DGRMC ACH
EP-MCC-102A MCC AUXBAYN240 | EP-BS US1 600 SWGHMA ACA
EP-MCC-2C1 MCC HPCSSWGR EPTRC 600 HPCSSWGR ACAH
£P-MCC-3028 MCC AUXBAYS240 |EP BS US3 600 SWGHMB ACH
EP-PNL-101A PNL CBLRSA EP-UPS2A 120 SWGRMA ACH
EP-PNL-201A PNL CBLRSA EP-BS2A 125 SWGRMA DC/A
EP-TRA " SWGRMA EPBS 101 4160 SWGRMA ACA
P TRB TR SWGRMB EP-BS 103 4160 SWGRMB ACH




Table 3.5-1. Nine Mile Point 2 Service Water System Data Summary for Selected

Components (Continue)
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Table 3.5-2. Partial Listing of Electrical Sources and Loads

at Nine Mile

Point 2

[ POWEN | VOLTAGE | EMERAG |POWER SOURCE] LOA [OAD MP | COMPONENT |
SOURC LOAD GRP| LOCATION  [SYSTEM|COMPONENT ID| TYPE |  LOCATION
"EPBC 2A F13 TR | SWORNA TS5BS 2A  |BS  |SWORMA ]

(EP-BC 2A 128 [SWGRAMA BS2A BS | SWGAMA
(EP B 2B 128 7 SWGAME  |EP  |EPBS2B | BS TSWaAWE
[EF BC 2C 728 e UNKNOWN  [EP  |EP-BS2¢  |PNL |DGRWVE
(EPB5. 10 4160 AGA SWORAMA | ECCS |LPCS P MOF [ LPCSAM
EP.B5 101 4160 ACH ECCS  [ARRPNA — [WOF | RRERWA
EPB5. 101 14160 [ W EP A T8 [ SWGAMA
(EPB5.101 4160 AC) SWGP WA A WOP | SWRAMA
EPBS. 107 47860 ACH SWOAMA SWEPIC  |MOP [SWAMA ]
EF-B5.101 14160 Yo7] SWERMA WS |SWSPIE  |MDP [SWAMA 1
[EPBS 172 4180 0. T T TBSWGR HPCS-Pi MOP |HPCSAM |
[EP.BS.102 | 4160 ACAN HPCSSWGR ¢ TR | HPCSSWGR |
(EP B85 109 4160 RC SWGAMB AHAPMB | MOP |RMRAMD
(EP.B5.103 | 4160 ACAT SWGAMB | ECCS |RHAPNMC | MDP |BHRERNME
(EP 85108 41860 ACT SWGRAME TR |SWGAMB |
[EF 88,103 |4160 AC SWGAME WSP1 (MOP | SWAME |
(EP 8BS 103 [4160 ACHI W T [SWS  |SWSPID MOP  |SWRMB |
(EP.B85.108  [41860 A SWGAMB  |SWS PIF | MOP |SWRMB ]
EP 05 2A (] CA SWGRAMA BT 2A (BATHMA |
T TSV L ey e £ T
(EP 8528 128 DCE W EP-BT28  |BATT |BATAME 1
EP-BS.2C 128 (EP-BT.2C | BATT | sl
(EP-B5.B201 | 600 ACAN M 948 T [MOV [oGAMe
(EP.85.US1 | 600 AT W CCS |RAR-12A MOV | RHRFXAMA 175
(EF B5.US1 1800 AC SWGAMA ECCS [RRA-18A | MOV |RB38%
(EPESUST  |800 7] SWGRAMA ECCS  |RHA-15A V| RB28%
(EPBS.UST | 800 ACH W [ECCS |[RHRTA MOV [RBTe6
(EP-BS.UST | 600 ACH A\~ |ECCS |RHR-24A | MOV |RB28%
EP-B5.US1 | 600 | SWGRAW. ECCS |RHA 28A MOV |RBzgés |
(EP-BSUST 600 ARG/ SWORMA [RHR-25A | MOV |RB28s
[EP-BS.UST | 600 ACH W ECCS  |AHRAZA WOV | AHRAMA
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Table 3.5-2. Partial Listing of Electrica' Sources and Loads

at Nine Mile Point 2 (Cor  Jed)
[ POWER T VOLTASE" [ TOKD | COF | COMPORENT |
SOURCE LOAD GRP|  LOCATION COMPONENT (0| TYPE |  LOCATION

EPBS UST [ 800 AT/ SWaRMA "RHEZA WOV [ RABRNA
EPBOUST 600 AT/ LY w—— GEEED MOV | RB166
EFBsUS AC) SWERVA (RHR0A | MOV [RETSE
[EFBS.UST 600 ARG SWGANA Ll T N T VT
EFBS.UST | 600 ACH SWGAMA R ST S I 1 E T S—
EFBSUST |60 AC SWERMA (RHA-40A MOV |RB240
EPBS UST 600 AT RRABA WOV | RHARNA T
HE S I A SWaRMA | (RHABA MOV | BHARMA
EPBSUST | 600 ACH SWGAMA AHA GA V| AHAHXAMA 196 |
EP-BS.UST  |600 AT SWERMA 2A BC | SWGRMA
(EP BS UST  |600 ACH SW T0ZA |MCC | AUXBA N2db |
EFBSUST 600 RGN SWGAMA EP-UPS.ZA  |UPS |SWoRMA 1
EPBS.UST  [600 AGH SWGAMA ‘UFS-2A | UPS | SWGANA
EPBEUST [ 600 ACH SWGAMA (RCIC22A | MOV | SFCHXAMAZTS
(EF-BS.UST 600 AT 5 ACIC-23A | MOV | SFCHXAMATIE |
EP-BS.UST | 600 ACH (ACIC-32A | MOV | AHRRXAMATS6 |
EF 8BS US| 600 ACH SWGAMA ] GELEEE MOV | RB240
EFBS US| 600 AT/ SWGRNA 3k MOV [SWPTINL |
EPBSUST 600 AT SWGAMA SWS66A | MOV
(EPBS.UST 600 AT | SWGANA TaA MOV | SWAMA
EFBSUST | 600 ACH [SWS-7aC MOV [SWRAWA ]
[EPBS.UST ]800 ACT T SWGRAMA SWS.74E MOV | SWAMA
EPBS.UST | 600 G SWGRMA L L e —
(EPBS.USS | 600 AT |SWGAMB ] (RHA-104 MGV |ABZEs ]
(EP-A. J83 600 AC (AHA- 104 MOV | RB28s
TP eSS (600 Y7 R Vet LELEE WOV [REZ8%
(EP-B5.US3 |600 AGH | SwWGAMB | AHA28 MOV [ RHRHXAME 75 |
EPBSUSI 600 AT SWGRAMB (RHA-158 | MOV | AB286
(EFBS.US3  [800 AC RHR.188  |MOV [RBZ8S
(EFBSUSS |65 ACT SWGAME (RHR-18 | MOV |RABI19E
EPBSUS3 | 600 ACA ARG MOV |RBI1g6
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Table 3.5-2. Partial Listing of Electrical Sourres and Loads
at Nine Mile Point 2 (Continued)

~ POWER VOLTAGE | MERG |POWER SOURCE] LOAD (OAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOGATION | SYSTEM [COMPONENT ID LOCATION
EPBS.USI 1800 AT SWaEAME RHP 248 | LERLT)
(EPB5.US3 | 600 AT SWORME ECCS  |RARZaC  [MOV [RBaes
EPBS.USS  |600 AT SWORMB | ECCS | RWA.258 REcEs
O B5.US3 | 600 A W ECCS TREeE
EPB5.USS 500 G ECCS [RWA 28 WO\ “TRBTsE
EP-BSUSS | 600 ACH ECCS (RHA 28 96
EPBS.US3 | 600 A SWGAME (RHA 308 RE196
[EPBS US| 800 Yol W o RHR-308  |MOV |RB1SE
(EP B5.US3 | 600 A ECCS | AW 215
EPBS.USS | 630 ACHI SWGRME ECCS | RHA 388 218
(EFBSUSS | 600 AC SWGAMB (RRA3BC | MOV |RBZTE
(EPB5.US3 | 800 = ECCS  |AHR40B MOV [REZGS
EPB5USS | 600 AT SWGRAME RHR 8B B
EPBS.USS | 800 A SWORIIE AR 88 V |RHRRME |
[EF B85S US3 800 A [ECCS | AHAGB [ MOV |RHAN 3
EFBS.USS | 800 m EP-BC-28  |BC | SWCRMB
EP-BS.USI | 600 AT EP [EP-MCC-3028 | MGG | AUXBAYSZ40 ]
€ -85US3 | 600 AT SWGAMB EP F SWGAMB
EP-BSUSE | 600 AC RCC | ACIC-228 RE 196
EPB5.US3 | 600 o SWGRME WIC [PCicC238  [MOV |RBieE
[EPB5.US3 | 800 A SWGAME LEESEE ARG
[EP-BS.USS  [800 A SWS | SWS3B V [SWPTNL
[EPBSUSS  [600 G SWGAME | SW8  |SWSeeB  [wovV [DoGAME ]
PBS.US3  [600 i SWGAMB 4 MOV [SwWRME ]
EPBS.US3 | 600 A SWORME WS | SWS.740 W
[EFBSUS3 [300 ACH SWGIME SWS | SWS. 74F SWAME
EFB5.US3 ]800 A SWGRMB | SWS | SWS958
EFDGA 4160 ACH T [EF 101 |BS | SWGRAMA |
EP-OGA 4160 AC/ 101 |CB | SWGRMA |
(EP0G8 4180 AC EP 10 (8BS | SWGAMB |
EFOGE 4160 Lacm DORAME P 103 |[CB | SwoAMB |
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Table 3.5-2. Partial Listing of Electrical Soirces and Loads
at Nine Mile Point 2 (Continued)

[ POWER | VOLTAGE | EMERG |POWER SOURCE] TOAD LOAD ~ | COMP| COMPONENT ]
SGURCE LOAD GRP| LOCATION [SYSTEM|COMPONE!. " 0| TYPE | LOCATION
EPOGC 4160 ACAI DGRME EF EPBS 102 | BS  |HPCSSWLA
EPDGC 4160 ACAT EP EP.CB.102 T8 |RPCSSWGA |

EP-MCC 102A | 600 AT AUXBAYNZa0 (PCE 104 MOV 2
(EP-MCC 102A | 600 o7 AUXBAYNZ4D | ECCS [LPCS.112 oI T X T —
EE-MCGC-102A | 600 ACH AUXBAYNZ40 (PCST1d  [NMOV |RB1®E |
EP-MCC 102A | 660 ACH AUXBAYNZ4D ‘RCS- 112 MOV [SIMINL |
EF MGG 102A 1600 ACH AUXBAYNZ40 RCS. 116 MoV TRE

PMCC-10zA | 600 AGA AUXBAYNZ40 |RCS  |RWCU- 112 MOV [RE240

EP MCC-102A | 600 ACH AUXBAVNZaC W SWS 33A MOV | RHARXAMA |75 |
EP MCC-102A (600 ACH AUXBAYNZAD |SWS |SWBO0A | MOV |HWENXEMATIE |
EP-MCC761 | 600 AC HPCSSWGRA ECCS |RPCS.101  |MOV [RBITE
EP-MCC-201 | 600 AT HPCSSWGR (HPCS-107 | MOV | AB28s
[EP-MCT201 | 600 ACA HPCSSWGR  |ECCS  [HPCS. 110 [MOV TRBsE
EP-MCC-201 | 600 ACAI H [ECCS  |HPCS.111 MOV |[RB215
EP-MCC.201 | 600 AC HPCSSWGR | ECGS | HPCS 112 MOV 196
EP-MCC-201 | 600 AT HPCSSWGR HPCS. 118 [l 196

EP-MCC 3028 | 600 AT AUXBAYSZ240 |RCIC  |RCIC128 WOV RS

EP MGG 3028 | 600 AT AUXBAYSZI [RCIC  |RCIG128[wov TRe 1
EPMCC-3028 | 600 A AUXBAYS240 |RCS  [RGS.T1T MOV | RC

EPMCC 3028 | 600 A AUXBAYSZ240 |ACS |ACST18 MOV | Re

EP-MCC-3028 | 600 A AUXBAYS240 |RCS  [RWGU0Z WOV TR
EPMCT %28 18630 AT [AUXBAYSZ40 |SWS |SWS33B WOV ANENXEWETIS
EP-MCC 3028 | 600 ACAT AUXBAYS240 [SWS |[SWBG0B | MOV |RHARXAMBTIE
EP MGC-AT 1125 CA AUXBAYNZ40 (RCIC-126 W | AB28%
(EP-MCG AT | 128 A AUXBAYNZ0 [RCIC  |ACIC-108 ™MoV TRBTSE
FSMCC AT [128 DC/A AUXBAYNZ4O |RGIC  |ACIC1TE MOV

EEMCC AT 1108 JA | AUXBAYNZ4D |RCC  |ACIC.1%0 MOV |RORAM
EPMCC-AT 125 CA AUXBAYNZO [RCIC |RCIG-121 WOV TRBZeT
EP-MGC-AT | 125 A AUXBAYNZ40 |RCIC  [AGIC-121 MOV [AB281T
EP-MCCAT 128 OCA™ [AUXBAYNZO |RCIC  |RCIC 124 [MOV [RBToE
EPMCCAT [ 125 OC/A AUXBAYNZ40 |RCIC  |ACIC-126 o) 269
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Nine Mile Point 2 (Continued)

[ POWER | VOLTAGE | EMEAG [POWER SOURCE] LOAD | LOAD [ CCWP| COMBORENT

SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
(EP MCC AT [126 7 UXBAYNZ&G |[RCIC  |RCIC128 [ MOV |RETeE
EP-MCC-AT | 126 A AUXBAYNZ40 o8] NGOV 196
EPMCC AT [125 17/ ¥ AUXBAYNZ40 | RCIC  |ACIC-143 MOV |RBTee

MCC-AT [125 TA AUXBAVNZA0 |RCIC  |RCIG180  [MOV | REICAN
(EP THA 600 ACH SWERMA BS.UST SWGRAMA
(EF-TREB (600 AT (EP-BS.USY  |BS | SwaAmB |
EPTRC 800 ACA HPCSSWGR | EP EP-MCC-201 | MCC | HPCSSWGR |
EP.UPS.2A [ 120 ARG [SWGRMA  |EP . [EP-PNLT0TA |PNL [CBLREA T
UNKNOWN RCIC | RGIC- 181 HY
UNRNOWN RCS  |RCS-207 WOV R
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Nine Mile Point 2
3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1

The CRDHS supplies pressurized water to o te and cool the control rod
drive mechanisms during normal operation. This sysiem .-aplements a scram coiamand
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3.6.2  System Definition

The CRDHS consists of a high-head, low-flow CRD supply pump, piping,
filters, control valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Another pump is provided for standby. Water is supplied from the main
condensate system or the condensate storage tanks. The CRDHS also includes scram
valves, scram accurmulators, and a scram discharge volume, Details of the scram portion of
a typical BWR CRDHS is shown in Figure 3.6-1. Note that the interface with the
Redundant Reactivity Control System (RRCS, see Section 3.4) is not shown in this
diagran..

3.6.3

During normal operation the CRDHS pum%provides a constant flow for drive
mechanism cool'mFgt and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS. éontro rods are driven in or out by the cooidinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert speed
control 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 insert side of each control rod drive mechanism
(CRDM) to the scram accumulator. An outlet scram valve opens to vent the opposite side
of each CRDM to the scram discharge volume. This coordinated action results in rapid
insertion of control rods into the reactor.

The control rod drive accumulators are necessary to scram the control rods
within the required time. It should be noted that each drive has an internal ball check valve
which allows reactor pressure to be admitted under the drive piston. If reactor pressure
exceeds the supply pressure at the drive, the ball check valve ensures rod insertion in the
event that the scram accumulator is not charged or the inlet scram valve fails to open. The
insertion time, however, will be slower than the scram time with a properly functioning
scram system.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. In BWR/S plants, RCS makeup at
high pressure is performed by the RCIC (see Section 3.2) and HPCS (see Section 3.3)
systems. The maximum RCS makeup rate of the CRDHS is roughly 200 gpm (Ref. 1).

3.6.4

For the scram function to be accomplished, the following actions must occur in
the CRDHS:

A scram signal must be ransmitted by the RPS or the RRCS to the actuated
devices (i.e., the scram pilot valves or the Alternate Rod Insertion (ARI) valves.
respectively) in the CRDHS.



3.6.5

3.6.6

3.6.7

Nine Mile Point 2

The pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod ¢ This is
accomplished by venting the instrument air supply to each valve as | 3
Both scram pilot valves in each HCU must be deenergized by the i1’S
Either backup scram pilot valve must be energized by the RPS, or
The ARI valves must be energized by the RRCS. 4
A high-g{essurc water source must be available from the scram accumulator in
each HCU.
A hydraulic vent path to the scram discharge volume miust be available and
sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must respond and insert into the reactor core
(specific number needed is not known).

Component nformation

. Control rod drive purp

1. Rated capacity: 100% (for control rod drive fu ~tion)
2. Type: centrifugal

. Condensate Storage Tank

1. Capacity: 135,000 gal

. Scram Accumulator

1. Normal pressure: 1400 to !500 psig

. Scram Discharge Volume

1. Normal pressure: Atmospheric

Supr -t Systeus and Interfaces

. ~ontrol Signals

1. Automatic
a. The RPS transmits scram commands to solenoid pilot valves which
control the pneumatic scram valves
b. The RRCS transmits trip commands under ATWS conditions to operate
the ARI valves.
2. Remote Manual
a. A reactor scram can be initiated manually from the control roomn
b. Tk RRCS can be initiated manually from the control room
¢. The CRDHS can be operated manually from the control room to insert
and withdraw rods, or to inject water into the RCS.

. Motive Power

The control rod drive pumps are Class 1E AC loads that can be supplied from
the emergency diesel generator as described in Section 3.5,

Section 3.6 References

. Harrington, RM., and O, L.J., "The Effect of Small-Capacity, High-Pressure

Injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR-3179, Oak Ridge National Laboratory, September 1983.
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Nine Mile Point 2
3.7 SERVICE WATER SYSTEM (SWS)

3.7 5 %ngm Fungction
e service water system (SWS) is designed to provide a reliable supply of

cooling water from the ultimate hea: sink to essential and non-essential components anu
systems, including the RHR heat exchangers (completing the decay heat removal path to
the ultimate heat sink) and diesel generator coolers. In addition, an intertie with the RHR
system is provided to allow flooding of the core, if required, during the post-LOCA
recovery period.

3.7.2

The SWS is a once-through system which utilizes raw lake water from Lake
Ontario. The SWS is designed with three loops, two of which (loops A and B) are
redundant and feed all safety-relatec components. The third SWS loe» it a nunessential
loop that is isolated during an accident.

SWS loop A consists of three motor-driven pumps (P1A, P1C, P1E), and
distribution piping serving the associated heat loads. SW'S loop B consists of three motor-
driven pumps (P1B, P1D, P1F), and distribution p.s.ng serving the associated heat loads.
Noic hat the HPCS diesel generator (diesel generator C) receives a redindant supply of
cooling water from either the A or B loop of the SWS.

Simplified drawings of the SWS are shown in Figures 3.7-1 and 3.7-2. A
summary of data on selected SWS components is presented in Table 3.7-1.

3.7.%

Water enters the SWS from Lake Ontario through two intake structures, passes
through trash racks and travelling water screens, and enters the SWS intake bay. Six SWS
pumps located in the intake bay pump supply a common header in the screenwell building.
Two motor-operated isolation valves, SOA and 50B, which close on loss of offsite power
(LOSPW), are provided in the header which separate the SWS into two separate, redundant
systems, an A loop and a B loop. A summary of equipment served by the SWS is
provided in Table 2.7-2.

After supplying the various heat loads, service water discharge from all
buildings is combined outside the buildings in two separate, redundant discharge headers.
The service water discharge is then returned to Lake Ontario through a discharge tunnel and
diffuser system.

All six service water }oumps are \ ontrolled automatically or manually by the required
combination and sequence of signals gener.ted following a LOSPW, considering automatic
load sequencing requirements, and prior pump status. On LOSPW, all running pumps are
stopped and restarted automatically in timed sequence, If a running pump fails to restart in
time, a standby pump is started automatically to assure ui ‘#ast one pump is running in each
loop.

3.7.4  System Success Criteria

The success criteria for a particular SWS loop is that one of three SWS pumps
must operate, have access to a water supply from the intake bay, and an intact and
unblocked flow path must be available to supply essential heat loads served by the SWS§
loop.
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3.7.8

318

Nine Mile Point 2
Compenent nformation

. Service Water Pumps (6)

1. Rated flow: 10,000 gpm each @ 185 ft. head (80 psid)
2. Rated capacity: 100%
3. Type: horizontal centrifugal

Support Systems and Interfaces

. Control Signals

1. Automatic
= On loss of offsite power (LOSPW), all running SWS pumps are
deenergized and restarted automatically in timed sequence.
The service water pump discharge valves open or close automatically
when the a\sssociawcsJ pump is started c. stopped, respectively,
The isolation valves 3A and 3B that scparaie the safety related portions
of the SWS from the nonsafety relatzd portions close automaticzlly
when there is a LOSPW.
2. Remote manual
The SWS pumps can be actuated by remote manual means from the main
control room.

. Motive Power

The SWS pumps are Class 1E AC loads that can be supplied from the standby
diesel generators as described in Section 3.5.

. Other

I. SWS pump cooling and lubrication are assumed to be provided iocally
2. SWS pump room cooling is provided by fan cooler units supplied from the
Service Water System.
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68/C1

Table 3.7-1. Nine Mile Point 2 Service Water System Data Summary for Selected

Components
r
COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE! POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
SWS-33A MOV RHRHXRMA175 | EP-MCC-102A 600 AUXBAYN240 ACH
SWS-338B MOV AHRHXRMB175 | EP-MCC-3028 600 AUXBAYS240 ACM
SWS3A MOV SWPTNL EP-BS UST 600 SWGHRMA ACA
SWS38 MOV SWPTNL EP-BS US3 600 SWGRMB AC/
SWS-66A MOV DGRMA EP-BS UST 600 SWGRMA ACH
SWS-668 MOV DGRMB £EP 8BS US3 600 SWGRMB AC/
SWS-74A MOV SWRMA EP-BS-US1 600 SWGRMA ACH
SWS-74B MOV SWRMB EPBS US3 600 SWGHMB AC/H
SWS-74C MOV SWRMA EP-BS US1 600 SWGHMA ACA
SWS-74D MOV SWHMB £EP-BSUS3 600 SWGRMB ACAI
SWS-74E MOV SWRMA EP BS UST 600 SWGRMA ACAH
SWS-74F MOV SWRMB EP-BS US3 600 SWGRMB ACA
SWS-90A MOV RHRFXAMA175 | EP-MCC 102A 600 AUXBAYN240 ACA
SWS-90B MOV RHRHXRAMB175 | EP-MCC 3028 600 AUXBAYS240 AC/H
SWS-94B MOV DGRMC EP-BS-B201 600 HPCSSWGR AC/H
SW5-95A MOV DGRMA EP-BS-UST 600 SWGRMA ACA
SWS 958 MOV DGRMB EP-55US3 600 SWGRMB ACH!
SWS-P1A MDP SWRMA EP-BS-101 4160 SWGRMA ACA
SWS-P1B MDP SWRMB FPBS 103 4160 SWGRMB ACAH
SWS-P1C MDP SWRMA EPBS 101 4160 SWGRMA ACA
SWSP1D MDP SWRMB EP-BS 103 4160 SWGRMB AC/
SWS-P1E MDP SWHMA EP-BS-101 4160 SWGRMA ACA
SWS-P1F MDP SWRNMB EPBS 103 4160 SWGRMB ACA




Table 3.7-2. Nine Mile Point 2 Systems and Equipment Served by
the Service Water System
Residual Heat Removal (RHR) heat exchangers
Diesel generator coolers
DBA hydrogen recombiners
Reactor building ventilation recirculation cooling coils

Equipment room and area coolers (for RCIC, ECCS, diesel room, switchgear and
MCCp room, SWS pump bay, and other essential fan cooler units)

Control building chillers
Reactor Building Closed Loop Cooling Water (RBCLCW) System
- Spent fuel pool heat exchangers
Reactor water cleanup system non-regenerative heat exchangers and pump coolers
Drywell space coolers
Reactor recirculation pump coolers
RHR pump seal coolers
Control rod drive pump coolers

Instrument air and ADS air compressor coolers
Various drain and sample coolers

Turbine Building Closed Loop Cooling Water (TBCLCW) System
Reactor core flooding (via RHR train B)

RHR pump seal coolers (backup to RBCLCW)

Spzat fuel pool heat exchangers (bac k% to RBCLCW)

Reactor recirculation pump coole:s (backup to RBCLCW)

Spent fuel pool ¢inergency makeup
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Nine Mile Point 2

4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Nine Mile Point Nuclear Station Unit 2 is located on the western 1on of
the Nine Mile Point promontory approximately 900 ft. due east of Unit 1. The site is
adjacent to Lake Ontario (southeast shore) in Oswego County, NY, approximately 6.2
miles northeast of the city of Oswego. A general view of the site is shown in Figure 4-1
(Ref. 1), and a more detailed site plan is shown in Figure 4-2,

The reactor building for Unit 2 is just east of the turbine building, north of the
control and diesel generator buildings, and south of the condensate storage tank building.
It houses the primary containment, refueling and reacte* servicing equipment, new and
spent fuel storage facilities, and other reactor auxiliary and service equipment. The control
building contains the control roum, cable-spreading rooms, battery rooms, and the relay
rooms. The diesel generator building, which is directly south of the control building,
houses the three standby diesel generators.

Two condensate storage tanks (CSTs) are provided for Unit 2, and they are
located in the CST building. Adjacent to the CST building, directly west, are the radwaste
building, service water bays. and the screenwell building. The turbine building
i1s direcy south of the screenwell building and houses the main sieam ture :nes.

4.2 FACILITY LAYOUT DRAWINGS

Simplified layout drawings for Unit 2 are presented in Figures 4-3 to 4-16.
Figures 4-3 to 4-6 show the reactor building, Figures 4-7 to 4-10 show the reactor and
turbine buildings, Figures 4-11 to 4-13 show the control and diesel generator buildings,
and Figures 4-14 10 4-16 show the CST and adjacent buildings. Major rooms, stairways,
elevators, and doorways are shown in the simplified layout drawings, however, many
interior walls have been ornitted for clarity. Labels printed in uppercase correspond to the
location codes listed in Table 4-1 and used in the component data listings ard 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 in Section 3, therefore this
table is only a partial listing of the components and equipment that are located in a particular
room or area of the plant.

4.3 Section 4 References

| Heddleson, F.A,, "Design Data and Safety Features of Commercial Nuclear
Powcl:rl g_l’ints VURNL-NSIC-55, Volume 3, Oak Ridge National Laboratory,
Apri :
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*2

© oo -3

13,
14,

15.

16.

17.

18,

Table 4-1. Definition of Nine Mile Point 2 Bullding and

Codes
AUXBAYN240

AUXBAYS240
BATRMA
BATRMB
BATRMC

CABCHSEA
CABCHSEB
CABCHSEC
CBLRSA

CBLRSB
CCPHXABC175
CCPHXABC196

CR
CST

DGRMA
DGRMB
DGRMC

HPCSSWGR

Lecation Codes

Descriptions

Auxiliary bay north, located at the north end of the reactor
building at elevation 240',

Auxiliary bar south, located at the south end of the reactor
building at elevation 240,

gultery Room A, located in the control buiiding at elevation
61"

Battery Room B, located in the control building at elevation
61’

Battery Room C, located in the control building at elevation
61

Cable chase for Division 1.

Cable chase for Division I1.

Cable chase for Division I11.

g;gle run room A, located in the control building at elevation

gsagle run room B, located in the control building at elevation
Component cooling primary HX room, located in the reactor
build‘i’no: at elevuign 178",

Component cooling primary HX room, located in the reactor
building at elevation 196'.

Control room, located in the control building at elevation 306,

Condensate storage tank located in the condensate storage tank
building.

Diesel gencrator room A, located in the diesel generator building
at elevation 261",

Dirsel generator room B, located in the diesel generator building
at elevation 261",

Diesel generator room C, located in the diesel generator building
at elevation 261",

High pressure core spray switchgear room, located in the
control buiiding at elevation 26 l‘.e
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30,

3s.

36.

37.

8.

39,

Table 4-1. Definition of Nine Mile Point 2 Building and

Codes
HPCSRM

LPCSRM

PIPECHASE
RB175
RB196
RB21S
RB240
RB261
RB28O
RB306
RADWASTNL
RC
RCICRM

RCICSTMTNL
RELAYRM
RHRHXRMA17§

RHRHXRMA196
RHRHXRMB175
RHRAXRMB196
RHRRMA

RHRRMB

«ocation Codes (Continued)

Lescriptions

High pressure core spray pump room, located in the reactor
buﬁ:ing at elevation 175",

Low pressure core spra pump room, located in the reactor
building at elevation 175",

Pipe chase.

Reactor building, elevation 175",

Reactor building, elevation 196'.

Reactor building, elevation 215',

Reactor building, elevation 240'.

Reactor building, elevation 261",

Reactor building, elevation 289",

Reactor buiiding, elevation 306,

Rad waste tunnel,

Reactor containment (drywell area of the Mark I1 containment)

Reactor core isolation cooling pump room, located in the reactor
building ot elevation 175,

Reactor core isolation cooling steam tunnel.
Relay room, located in the control building at elevation 289,

Residual heat removal heat exchanger room A, located in the
reactor building at elevation 175",

Residual heat removal heat exchanger room A, located in the
reactor building at elevation 196",

Residual heat removal heat exchanger room B, located in the
reactor building at elevation 175,

Residual heat removal heat exchanger room B, located in the
reactor building at elevation 196',

Residual heat removal ;ump A room, located in the reactor
building at elevation 17§,

Residual heat removal pump B room, located in the reactor
building at elevation 175",
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40.

41

43

44,

45,

a6

47

ax

49,

50.

21,

54,
33,
56.

Table 4-1. Definition of Nine Mile Point 2 Building and

Codes
RHRRMC

RSP

RWCUPIPCH
RWCURMA

RWCURMB
RWCUPENRM
SFCHXRMA215
SFCHXRMB21§

SP
SWGRMA

SWGRMB
SWPTNL
SWRMA
SWRMB

STMTNL
TB2S1
TSFP

Location Cedes (Continued)

LRescriptions

Residual heat removai pump C room, located in the reactor
building at elevation 175",

Remote shutdown panel, located in the control builouig at
elevation 261",

Reactor water cleanup pipe chase.

Reactor water cleanup rump A room, located in the reactor
building at elevation 215",

Reactor water cleanup rump B room, located in the reactor
building at elevation 218",

Reactor water cleanup penetratior. room, located in the reactor
building at elevation 240",

Spent fuel cooling heat exchanger A room, located in the reactor
building at elevation 215",

Spent fuel cooling heat exchanger B room, located in the reactor
building at slevation 215",

Suppression pool

S:}gchgw room A, located in the control building at elevation
g:ln'chgw room B, located in the control building at ele  “jon
Service water pipe tunnel, located in the screenwell area at

elevation 226,

Service water pumps A, C, E room, located in Ray A at
elevation 261"

Service water pumps B, D, F room, located in Bay B at
elevation 261",

Steam tunnel, located in the reactor building at elevation 240,
Turbine building, elevation 251",

Spent fuel pool uperating floor, located in the reactor building at
elevation ;)2(: ’ .
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Table 4-2. Partial Listing of Components by Location
at Nine Mile Point 2

COCATION wmr-tmnrw
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Tabie 4-2. Partial Listing of Components by Location
al Nine Mile Point 2 (Continued)

TOCATION wmw
L{-- .
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Table 4-2. Partial Listing of

Co nents by Location

at Nine Mile Point 2 (Continued)
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Tavle 4-2. Partial Listing of Co nents by Location
at Nine Mile Point 2 (Continued)

[ COCATION | GYSTENM | COMPONENT D | COMP |
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Table 4-2. Partial Listing of Components by Location
at Nine Mile Point 2 (Continued)
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Nine Mile Point 2

APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al, SYSTEM DRAWINGS
Al.l Fluid System Drawings

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

Flow generally is left to right,

+ Water sources are located on the left and water "users” (i.e., heat loads) or
discharge paths are \ocated on the right.
Onle feucepuon 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.
Honzontal lines always dominate and break vertical lines.

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

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
rectnremems (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)

Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
s;;ec:lﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve),

Pump symbols distinguish between centrifugal and positive displacement
pumps and between types of pump drives (i.e., motor, turbine, or engine).

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.
The primary flow path in the lc‘vstem is highlighted (i.e.. bold white line) in
the location version of the fluid system drawings.
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Nine Mile Point 2
Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant’s electric power system. Sc'puate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each elecirical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventons used in the electrical system drawings are the following:

Flow generally is top to bottom
In the AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing.
. fr?the DC power drawings, the batteries and the interface with the AC
wer 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,

Location: are identified in terms of plant location codes defin.4 1p Section 4 of
this Sourcebook.
- Locations are indicated by shaded “zones" that are not intendz J is represent
the actual room geometry,
Locations of discrete components represent the actual p..ysical location of
the component.
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical sysiem drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL-NSIC-55
(Ref. 1). The site drawings are :fproximmly to scale, but should not be used to estimate
distances on the site. As-built scale drawings should be consulted for this purpose.

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

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A.3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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Nine Mile Point 2

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

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

Al APPENDIX A REFERENCES

|. Heddleson, F A, "Desitn Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Oak Ridge National
Laboruo?. Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluld System Drawings
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APPENDIX B |
DEFINITION OF TERMS USED IN THE DATA TABLES |

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

SYSTEM (also LOAD SYSTEM) - All components associated with a particular system
description in ihe Sonrcebook have the same system code in the data base. Systerr codes
used in thic Sourcebuok are the following:

Qs Refinition

RCS Reactor Coolant System

RCIC Reactor Core Isolation Cooling System

ECCS Emergency Core Cooling Systems (including HPCS, LPCI,
LPCS and ADS)

EP Electric Power System

SWS Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that :ﬁpurs 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 thy same as the system code
described above. For component [Ds, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HPI-730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

LOCATION (a)so 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 typ
codes.

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

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

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to th:!hm Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency lo group for a third-of-a-kind load
(i.e. a "swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions,
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TABLE B-1. COMPONENT TYPE CODES

102

VALVES:
Motor-ope. “ted valve MOV
Pneumatic (.ur-operated) valve NV or AOV
Hydraulic vilve HV
Solenoid-opeiated valve SOV
Manval valve XV
Check valve cv
Pneuniatic non-return valve NCV
Hydraulic non-return valve HCV
Safety valve Sv
Dual function safety/relief valve SRV
Power-operated relief valve PORV
(pneumatic or solenoid-operated)
PUMFS:
Motor-driven pump (centrifugal or PD) MDPpP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (centnfugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U-tube or once-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
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
eaters (i.e. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Alr cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generator DG
Cas turbine generator GT
Battery BATT



TABLE B:1. COMPONENT TYPE CODES (Continuey,

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switchgear

Motor control center
Distribution panel or cabinet
Transformer

Battery charger (rectifier)
Inverter

Uninterruptible power supply (a unit that may
include battery, battery charger, and inverter)

Motor generator

Circuit breaker

Switch

Automatic transfer switch
Manual transfer switch

103

COMP TYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS



