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Big Rock Point

CAUTION

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

NOTICE

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

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

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Engineering and Systems Technology
Mail stop 7E4
Wast:ington, D.C, 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Applications International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458.2673

Correction and other recommended changes should be submitied in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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Big Rock Point

BIG ROCK POINT SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Big Rock Point nuclear
power plant. Summary data on this plant are presented in Section 1, and similar nuclear
power plants are identified in Section 2. Information on selected reactor plant systems 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 presented in Section §,
Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are c'efined in Appendix B.

k. SUMMARY DATA ON PLANT

Basic information on the Big Rock Point nuclear power plant is listed below:

Docket number 50-155

Operator Consumers Power Co.

Location Michigan, 4 miles northeast of
Charlevoix

Commercial operation date 12/62

Reactor type BWR

NSSS vendor General Electric

Power MWyMWe) 240/75

Arciiitect-engineer Bechtel

Containment type Steel sphere

to

IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Big Rock Point plant has a General Electric BWR/I nuclear steam supply
system (NSSS), an isolation condenser, and a dry spherical stee! containment. There are
no other operating BWR/I plants in the United States, although Dresden 1 and Humboldt
Bay are BWR/I plants that are no longer in commercial operation. Other BWRs with
isolation condensers as Oyster Creek and Nine Mile Point-1 (BWR/2), and Dresden 2 and
3 and Millstone-3 (B ) !

Big Rock Point employs different systems for core ccolant injection and
shutdown than most BWRs. Big Rock Point is similar to some early BWRs, but does not
use a pressure suppression containment.

1 2/89



Big Rock Point

3, SYSTEM INFORMATION

This section contains descriptions of selected syste 1s at Big Rock Point in
terms of general function, operation, system success criteria. major components, and
support system requirements. A summary of major systems at Big Rock Point is presented
in Table 3-1. In the "Report Section” column of this table, a section reference (i.e. 3.1,
3.2, etc.) is provided for all systems that are described in this report. An entry of "X" in
this column means that the system is not described in this report. In the "FSAR Section
Reference” column, a cross-reference is provided to the section of the Final Safety Analysis
Report where additional information on each system can be found. Other sources of
information on this plant are identified in the bibliography in Section 5.

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

o
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Table 3-1. Summary of 3ig Rock Peint Systems Covered in this Report

Generic

S!ggm l!gmg

Reactor Heat Removal Systems
Reactor Coolant System: (RCS)

- Reactor Core Isolation Cooling
(RCIC) Systems

- Emergency Core Cooling Systems
(ECTS)
- High-Pressure Injection
& Recirculation
- Low-pressure Injection
& Recirculation
- Automatic Depressunization
System (ADS)
- Decay Peat Rrmoval (DHR)
System (Resiaual Heat Reinoval
(RHR) System)

- Main Steam and Power Conversion
Systems

Other Heat Removal Systems

Plant-Specific
System Name

Nuclezr Steam Supply System

None

None

Core Spray (CS) System (supplied
by Fire Protection System)
Reacior Depressunzaton System
{RDS)

Shutdown Cooling System

Main Steam System,
Condensate and Feedwater
System,

Condenser Circulating Water
System

Emergency Coolig System

Report
ion

3.1

3.3
33

>

32

FSAR Section
Reference

371,59, 68.1
55

5.7

6.3

643
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Table 3-1. Summary of Big Rock Point Systems Covered in this Report (Continued)

Generic Plant-Specific

System Name System Namg

Reactor Coolant Inventory Control Systems

- Reactor Water Cleanup (RWCU) System Reactor Cleanup Derminerahzer
System

- ECCS See above

- Control Rod Drive Hydraunlic System Control Rod Dnive Hydraulic

(CRDHS) Controi System

Containment Systems

- Pnmary Containment Containment

- Secondary Containment Not differentiated from primary
contamment

- Standby Gas Treatment System (SGTS) None
- Containment Heat Removal Systems
- Suppression Pool Cooling System None

Post-Incident Spray (pari of the
Fire rroiection System)

- Containment Spray System

- Centainment Fan Cooler Sy<tem Containment Heating and
Ventlating System
- Contamment Normal Ventilation Systems Contamnm.ent Heating and
Ventilating System
Combustble Gas Control Systems None noted

Report
Section

36

37

FSAR Section
Reference

s.11

444

311

372w 276
6842 w0
6844

684210
6844



Table 3-1. Summary of Big Rock Point Systems Covered in this Report (Continued)

G:eneric Plant-Specific Keport FSAR Section
System Name System Namg Section Reference

Reactor and Reactivity Co. ‘rol Systems
Reactor Core

Control Rod System Control Rod Dnive

Chemical Poison System Liguid Poison Sy

Instrumentation & Control (1&C) Systems
Reactor Protection System (RPS)

Engineered Safety Feamre Actuation ratton Closure Actuation

Svstem (ESFAS) Fmerpger ooling tuanon
Remote Shurdown System
Other 1&C Systems
Support Systems
(Class 1E Elecinc Power System Auxiharv and
'\,'.wt(‘-rn;
ectnc Power Svstem
sel Generator Auxiliary Systems

Component Cooling Water (CCW)

L}
\ 47 & ™m
YV S ]
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Table 3-1. Summary of Big Rock Point Systems Covered in this Report (Continued)

Generic

System Name

Snpport Systems (continued)
Service Water System (SWS)

- Residual Heat Removal Service Water
(RHRSW) System

Other Cooling Water Systems
- Fire Protection Systeins
- Room Heaung, Ventilating, and Air-
Conditioning (HVAC) Systems
- Instrument and Service Air Systems
- Refueling and Fuel Storage Systems

- Radwacnve Waste Systems

- Radiation Protection Systems

Plant-Specific
System Name

Same
Service Water System

None noted

Same
Heating and Venulatng System

Same

Fuel Handling, Spent Fuel Storage
Pool

Radioactive Waste Disposal
Biological Shieiding

Report
Section

39

3.3

FSAR Section
Reference

641

& AW
® o
B

6.6
5122, 5.124

4.6
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Big Rock Point

3.1 REACTOR COOLANT SYSTEM (RCS)

3,11 System Function

The RCS, also called the Nuclear Steam Supply System (NSSS), is responsible
for directing the steam produced in the reactor to the turbine where it is used to 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
coolant,

3.1.2 i

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢)
recirculation pumps, (d) steam drum, (e) safety valves, and (f) connected piping out to a
suitable 1solation valve bouncary. A simplified schematic of the Big Rock Point primary
and secondary heat transport loops is shown in Figure 3.1-1 (from Ref. 1). A more
detailed diagram of the RCS and important system interfaces is shown in Figures 3.1-2 and
3.1-3. A summary of data on selected RCS components is presented in Table 3.1-1.

3.4.3

During power operation, circulation in the RCS is maintained by one
recirculation pump in each of the two recirculation loops. The steam-water mixture is
carried from the core to the steam drum by six 14" risers. The steam drum is mounted high
up inside the reactor enclosure and serves to separate the steam from the steam-water
muxture. The steam drum is also designed to provide water storage to accommodate surges
of water level and pressure between the reactor vessel and the drum, and (0 assure adequate
net positive suction head for the recirculation pumps. After the steam is separated, the
recirculating water flows out of the drum down four 17" downcomers. In pairs, the
downcomers join to form two 24" recirculation pump headers. Pump discharge is returned
to the bottom of the reactor vessel.

The steam that is produced by the reactor is piped to the turbine via the main
steam line. Condensate from the turbine is returned to the RCS as feedwater, into the
steam drum.

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat transfer from the RCS is accomplished with an emergency condenser (see
Section 3.2), or by opening the reactor depressurization system (RDS) valves and dumping
heat into the containment sphere. In the latter case, and in the case of a LOCA, heat is
transferred to the ultimate heat sink by the core spray system (see Section 3.3),

3.1.4

The RCS success cniteria can he described in terms of LOCA and transient
mutigation, as follows:

An unmitigatible LOCA is not initated.
- Ifamitigatble LOCA is initiated, then LOCA mitigating systems are successful.

If a trans.ent is initiated, then either:

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

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



3.1.6
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Big Rock Point

. RCS

I. Volume: unknown
2. Normal operating pressure: 1335 psia

. Safety Valves (6)

1. Setpressure: 1535 to 1585 psig
2. Relief capacity: 240,000 Ib/hr each

. Power-Operated Relief Vaives

None

. Recirculation Pumps (2)

. Rated flow: 16,000 gpm @ 76 ft. head {33 psid)
2. Type: Vertical centrifugal

Support Systems and Interfaces

Motive Power
I. The recirculation pumps are supplied from Non-Class 1E switchgear.

. Recirculation Pump Cooling

The reactor cooling wat stem provides cooling water to the recirculation
pump coolers

. NUREG-0828, "Integrated Plant Safety Assessment, Systematic Evaluation

Program, Big Rock Point Plant,” USNRC, May 1984,
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Table 3.1-1. Big Rock Point Reactor Coolant System Data Summary
for Selected Components
COMPONENT 1D | COMP. LOCATION | POWER VOLTAGE! POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.

RCS-5000 SHYV RC
RCS-5001 SRV RC
RCS-5002 SRV RC
RCS-5003 SRV RC
RCS-5045 SRV RC
RCS-5046 SRV AC
RCS-7050 MOV RC BUS-DO1 125 ELECEQRM DC
RCS-7056 MOV RC MCC-2P 480 ELECEQRM AC-2A
RCS-7057 MOV RC MCC-2P 480 ELECEQRM AC-2A
HCS-7058 MOV RC MCC-2P 480 ELECEQRM AC-2A
RCS-7059 MOV RC MCC-2P 480 ELECEQRM AC-2A
RCS-7065 MOV RC BUS-DO1 125 ELECEQRM DC
RCS-VESSEL RV RC
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3.2 EMERGENCY COOLING (EC) SYSTEM
Jd 0 Sxstem Fungtion

The emergency cooling system, consisting of the emergency condenser,
provides a backup heat sink for reactor heat when the main condenser is unavailable. The
emergency condenser system provides a natural circulation heat transfer path on the
primary side of the system. Heat is transferred to the environment by boiling secondary-
side water in the condenser and venting steam directly to atmosphere,

3.

L]

3.2.3 VS ind
The emergency cooling system consists of the emergency condenser, which is a
horizontal cylindrical tank with two internal sets of condensing tube bundles. The
emergency condenser is located above the steam drum, .
Simplified arawings of the emergency cooling system are shown in Figures
32-1and 3.2-2. A summary of data on selected EC system components is presented in
Table 3.2-1.

3:.3.3

Dunng norme! operation the emergency condenser is in standby, and is started
automatically when needed to provide heat transfer to the environment, The system s
started by opening a motor operated valve in each of the two condensate return lines.
These valves can also be remotely actuated from the control room.

Steam from the steam drum is piped to the tube side of the emergency
condenser. There are two internal sets of condensing tube bundles, Emergency cooling is
accomr'ziwd By condensing steamn from the drum in the tube side of the condenser, which
init'aily heats the stored water in the tank, and within about fifteen minutes bulk boiling of
the tank water commences.

Condensate flows from the tubes back to the drum. Flow is maintained by the
thermal siphon established by the difference in density between the condensate in the return
line and the steam in the supply line.

Steam generated in the emergency condenser shell is normally non-radioactive,
and is vented directly to atmosphere through a penetration in the top of the containment
vessel.

Water storage in the emergency condenser is sufficient for four hours operation
without makeup. The demineralized water system (see Section 3.6) and the iire protection
system (see Section 3.3) can provide makeup to the condenser.

3.2.4

For the emergency cooling system to accomplish the post-transient decay heat
removal function, at least one of two steam supply lines to the emergency condenser and
its corresponding condensate return line must be open. Makeup to the emergency
condenser from either the demineralized water system or fire system 1s required after four
hours of operation.

Due to losses and shrinkage associated with EC system operation, makeup to
the RCS is required. The Control Rod Drive Hydraulic System (see Section 3.7) can
provide RCS makeup at high pressure,

3.2.5  Component Information

A. Emergency Condenser
l. Design duty: 32 x 106 Btu/hr

14 2/89
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A. Control Signals

1. The motor operated valves in the two condensate return lines are opened
automatically by signals from two duplicate pressure switches on the
RCS, set above the high pressure reactor scran. =tting. The EC system
is put into operation by the opzning of these valves.

2. Remote Manual
The condensate return MOVs can be actuated by remote manual means
from the contro! room.

B. Motive Power
I. The EC motor operated valves are Class 1E AC and DC loads that can be
supplied from the emergency diesel generator or from the station
battery, as described in Section 3.5,

C. Other
I. Mak2aup to the secondary side of the smergency condenser can be
provided by tiie fire protection system.

15 2/89
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Figure 3.2-1. Big Rock Point Emergency Cooling System
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Table 3.2-1.

for Selected Components

Big Rock Point Emergency Cooling Sysiem Data Summary

COMPONENT 1D cCoMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.
EC-7052 MOV RC MCC-2P 480 ELECEQRM AC2A
EC-7053 MOV RC BUS-De1 125 ELECEQRM DC
EC-7062 MOV RC MCC- 2P 480 ELECEQRM AC-2A
EC-7063 MOV RC BUS DO1 125 ELECEQRM DC
ECHX-2 HX RC
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- EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 Sz.m.m_gnnman
The ECCS is an integrated 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 coolant injection function is performed during
a relatively short-term period after LOCA initiation, followed by realignment to a
recirculaticn mode of operation to maintain long-term, post-LOCA core c~oling.

3.3.2  Sastem Definition
The emergency coolant injection (ECI) function is performed by the following
two ECCS subsystems:

Reactor Depressurization System (RDS)
Fire Protection System (F§)

The RDS is used to depressurize the RCS to the ‘point where the fire protection
system pumps can provide makeup. The FS delivers water from the intake structure to the
reactor vessel through the core spray ring and through a redundant core spray nozzle.

After the injection phase is completed, emergency coolant recirculation (ECR)
is performed by the core spray system drawing suction from the containment sphere and
discharging into either the core spray ring or nozzle, The core spray system inc'udes a heat
exchanger for transferring heat from the containment to the environment. The fire system
is aligned during recirculation to cool the core spray heat exchanger and transfer the heat to
the discharge canal.

Simplified drawings of the fire protection system are shown in Figures 3.3-1
and 3.3-2. The core spray system is shown in Figures 3.3-3 and 3.3-4. A flow diagram
of the RDS is shown in Figures 3.3-5 and 3.3-6. 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  System Operation

During normal operation the ECCS is in standby. Following a LOCA the fire
system will be actuated to deliver water to the core spray ring, or the redundant core spray
nozzle. The normal supply path is via the core spray system. An alternate path directly to
the reactor vessel can be utilized by opening a manual valve ia the machine shop. Either the
motor driven or the diesel driven fire pump can provide adequate (1akeup.

For small LOCAGs it is necessary to first depressurize the RCS before the fire
system can Krovidc the core spray function. This is accomplished automatically by the
RDS. The RDS consists of four trains, =ach consisting of a solenoid-operated pressure
relief valve. Any three of four RDS trains is sufficient to depressurize the system.

When water level in the containment vesser reaches elevation 587 feet
(approximately 24 hours after a LOCA) the supply line from the fire system is manually
shut off and one of two core spray system pumps is started. Continued injection to a water
level three feet above grade would over-stress the vessel shell. The core spray pumps are
supplied from a suction header in the bottom of the containment vessel. Water is
recirculated through the core spray heat exchanger and back to the core spray supply
header. The fire system is realigned to cool the core spray heat exchanger and transfer heat
to the discharge canal.

19 2/89
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3.3.4 Sy ri

LOCA muugation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECI system
success critena for = large LOCA are the following:

| of 2 fire system pumps with a suction on the intake structure.
The fire pumps can inject via either the core spray ring or the core spray nozzle.

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

The automatic reactor depressurization system (RDS) an? 1 of 2 fire system
pumps with 2 suction on the intake structure.

The success criterion for the RDS is the use of any 3 of 4 RDS trains. It is possible thr( the
coolant inventory control function for some small LOCAs can be satisfied by low-ca, 2 ..«
hig.. pressure injection systems such as the control rod drive hydraulic system (see S ction
3.N0.

The ECR success criteria for LOCAs are the following:

| of 2 core spray pumps takes a suction on the bottom of the containment
vessel.

The core spray pumps can injection via either the core spray ring or the core
spray nozzle.

The switchover trom injection via the fire system and recirculation via the core spray
system takes place after approximately 24 hours (Ref. 1).

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

. giz'.r)xcr the emergency cooling (EC) system (not part of the ECCS, see Section
.2), or

- Small LOCA mitigating systems.
3.3.5  Component Information

oter driven fire pump P6
*d flow: 1000 gpm @ 254 ft head (110 psid)
«d capacity: 100%
ype: horizontal centrifugal

iel driven fire pump P7

Rated flow: 1000 gpm @ 254 ft head (110 psid)
2. Rated capacity: 100%
3. Type: horizontal centrifugal

C. Core spray pumps P2A and P2B
I. Rated flow: 400 gpm @ "23 ft head (140 psig)
2. Rated capacity: 100%
3. Type: Vertical centrifugal

2/89
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Table 3.3-1. Big Rock Poirt Emergency Core Cooling System Data Summary
for Selected Components
COMPONENT ID CoOmMP. LOCATION POWER SOURCE |VOLTAGE] POWER SOURCE EVIRG.
TYPE LOCATION LOAD GRP.

CSP2A MOP CSEQUIPRM BUS 1A 480 ELECEQRM AC 1A
CcSP28B MOP CSEQUIPRM BUS 2A 480 ELECEQRM AC 2A
FS1 XV AC
FS-12 X SCREENHSE
FS-12 XV YARD
FS13 XV SCREENHSE
FS-14 XV YARD
FS-14 XV
FS-15 XV YARD
FS-15 XV YARD
FS-19 XV YARD
FS29 XV PPTUNNL
FS30 XV PPTUNNL
FS-35 xv MACHINE SHOP
FS-35 XV MACHINE SHOP
FS-52 XV YARD
FS53 XV YARD
FS54 XV YARD
FS-55 XV YARD
FS-7051 MOV RC BUS-DO1 125 ELECEQRM oC
FS-7061 MOV RC BUS-DO1 125 ELECECHM oC
FS-7064 MOV ac PANEL D10 125 ELECEQRM oC
FS-7066 MOV CSEQUIPRM BUS 2A 480 ELECEQRM AC2A
FS-7069 MOV RC BUS 2B 480 ELECECHM AC 2B
FS-7076 MOV RC BUS-2B 480 ELECEQRM AC-28
FS-7071 MOV RC BUS 28 489 ELECEQRM AC 28
FS-7072 MOV CSEQUIPAM PANEL 010 125 ELECEQRM oC
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Table 3.3-1. Big Rock Point Emergency Core Coc.ng System Data Summary
for Selected Components (Continued)

COMPONENT D COoOMP. LOCATION POWER SOURCE |YOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP

58 XV AC
FS-P6 MDP SCREENHSE |BUS 28 480 ELECEQRM AC 28
FSP7 ooP SCREENHSE
RDS-120A PNL UPS1 RDS-UPS-A 120 =3 AC 1A
RDS-120 8 PNL UPS2 RDSUPS B 120 UPS2 AC 1A
RDS-120C PNL UPS3 RDS-UPSC 120 UPS3 AC2A
RDS-120-D PNL UPSa ADSUPS D 120 UPSa AC2A
RCS-125-A PNL UPS1 RODSUPS A 125 UPSH AC 1A
'RDS-1258 PNL UPS2 RDSUPS 8 125 uPS2 AC 1A
RDS-125 C PNL UPS3 RDSUPSC 125 UPS3 AC 2A
RDS-125-0 PNL UPSa RDS-UPSD 125 UPSa AC 2
RDS-4180 NV RC '
RDS-4181 NV RC
RDS-4182 NV RC
RDS-4183 NV RC
RDS-4984 SRV RC
RDS-4985 SRV RC
RDS-4986 SRV RC
RDS 4987 SRV RC
RDSBTA BATT UPSH BUS-1A 125 ELECEQRM AC 1A
ADS BB BATT UPS2 BUS 1A 125 ELECEQRM AC 1A
RDSBTC BATT UPS2 BUS 2A 125 ELECEQRM AC2A
RDSBT-D BATT uPSa BUS 2A 125 ELECEQRM AC2A
RDS-UPS A UPS UPS1 RDS BT-A 125 UPS1 AC 1A
RDS UPS B UPS UPS2 ROS BT B 125 UPS2 AC 1A
RDS-UPSC uPs UPS3 RDSBTC 125 UPS3 AC 2A
RDS-UPS-D UPsS UPS4 RUS BT-D 125 UPSa AC2A
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Table 3.3-1. Big Rock Point Emergency Core Cooling System Data Summary
for Seiected Components (Continued)

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

XV XV RC




Big Rock Point

3.4 INSTRUMENTATION AND CONTROL (1&C) SYSTEMS

3.4

%‘he strumencation and Control systems include the Reactor Protection System
(RPS) and other systems for the display of plant information (0 the operators. The RPS
monitors the reactor plant, and alerts the operator to take corrective action before specified
limits are exceeded. The RPS will initiate an automatic reactor trip (scram) to rapidl
shutdown the reactor when plant conditions exceed one or more specified limits. 1t will
also automatically actuate selected safety systems based on the specific limits or
combinations of limits that are exceeded,

342 ;Hx&.nmm
¢ RPS includes sensor and transmitter units, logic units, and output trip

relays that interface with the control circuits for components in the Control Rod Drive
Hydraulic System (see Section 3.7) Under certain circumstances components in other
safety systems will also be actuated.

3,43 Ssstem Operation

A. RPS
The RPS has four ing:t instrument channels and two output actuation trains,
RPS inputs are listed below:

High neutron flux
Short reactor period
High reactor pressure
Low water level in reactor vessel
Low water level in steam drum
Closure of steam line backup isolation valve
Closure of recirculation water line valves
High condenser pressure
- Loss of auxiliary power
+ High scram dump tank level
- Manual

Both output channels must be de-energized to initiate a scram. The failure of a

single componert or power supply does not prevent a desired scram or cause an
unwented scram,

B. Other Safety Systems
In addition to the scram function, RPS instrumentation is used to actuate other
safety systems. The Emergency Cooling system (see Section 3.2) is actuated
upon very high reactor pressure, corresponding to 100 psi above the desired
operating pressure. The system is actuated by opening the motor operated
valves in the condensate return line from the emergency condenser. The core
spray admission valves are opened upon low reactor water level, coincident
with reactor pressure below 200 psig. The reactor depressurization system is
actuaied upon low steam drum water level, coincident with low reactor water
level and pressure at the fire pump header, The emergency diesel generator is
started automatically upon loss of auxiliary power. The motor ariven tire pump

is ‘stmed automatically when the emergency diesel generator reaches rated
voltage.

3 289
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3.4.6

Big Rock Point

C. Remote Shutdown

No information was found in the FSAR regarding a remote shutdown
capability. Such a capability is expected 10 exist based on a proposal by the
licensee to install an alternate shutdown control station in the immediate vicinity
of the core spray room. This panel would include controls needed to operate
the emergency condenser. Work was expected to be complieted in 1985, (Ref,
l, Section §.3.2.1)

System Success Criteria

. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a tip state when input signals are
lost, when control power is lost, or when the channel is temporarily removed
from service for testing or maintenance (1., the channel has a fail-safe failure
maode). A reactor scram will occur upon loss of control power to the RPS, A
reactor scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.7). In addition to the scram function, RPS
instrumentation is used to actuate other safety systems. Details of the RPS for
Big Rock Point have not been determined.

. Manualiy-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal ¢sutrol circuitry, ¢ operating
groups of components by manually tripping the RPS or other actuation
subsystem. The control room operators also may send qualified persons into
the plant to operate components locally or from some other remote control
location. To make these judgments, data on key plant parameters must be
available to the operators,

Support Systems and lnterfaces

: fonuol Power

RPS
The RPS is powered from two 120 VAC buses (see Section 3.5).

2. Circuit breaker control power
DC control power is provided from RDS battery A to operate the diesel
generator output circuit breaker.  All other AC circuit breakers use AC
control power. This results in the AC power system being largely
independent of the DC power system (Ref 1, Section 4.23),

Section 3.4 References

- NUREG-0828, "Integrated Piant Safety Assessment, Systematic Evaluaiion

Program, Big Rock Point Plant,” USNRC, May 1984,
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Big Rock Point
3.5 FELECTRIC POWER SYSTEM

351 Rastem Function

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

3.5.2 ;.\mm.m.ﬂom%n
he onsite Class 1E electric power system consists of two 480 VAC trains, a

125 VDC subsystem, and a 120 VAC subsystem. An emergency diesel generator supplies
power to the 480 VAC system for motor operated valve and pump operation. A station
battery supplies power to the 125 VDC system for normal switchgear control, turbine
control, annunciators, and various emergency functions, The 120 VAC system supplies
power to the reactor instrumentation and protection circuits.
Simplified one-line diagrams of the electric power system are shown in Figures
351 te 3.5-6. A summary of data on selected electric power s stem components is
resented izn Table 3.5:1. A partial listing of electrical sources am{ loads is presented in
able 3.5-2.

3.5 %mm.ﬂnmnm
¢ auxiliary power system 15 the normal source of station service power under

both normal operating and shutdown conditions. Auxiliary power is obtained from the
main generator, through the station service transformer connected to the 2400 volt
switchgear bus. Each of the two 480 VAC trains receive power from a separate
transformer connected to the 2400 volt bus,

Upon loss of auxiliux/puwer the emergency diesel generator is automatically
started, supplying power to 480 VAC bus 2B, which in turn supplies power to 480 VAL
motor control center buses 1A and 2A. These buses constitute the two separate 480 VAC
trains, distnibuting power to rest of the sysiem.

The normal source of power for the 125 VDC system is a single station battery,
The battery can be energized by either of two battery chargers that are connected 1o bus 2A.
The battery squcl:ies power to 125 VDC motor control center bus DO1, which supplies
power to other DC distribution 8""‘"'

There are three 120 VAC Reactor Protection System (RPS) buses. Two of
these buses are supplied by motor femtor sets, connected to 480 VAC buses 1 A and 2A.
The third instrument bus normally is supplied by the DC system through a static inverter,

A separate 4-channel 125 VDC power system is provided for the Reactor
Depressurization System (RDS). As shown in Figure 3.5.5, RDS channel A also supply
DC control power for operating the emergency diesel generator output circuit breaker.

edundant safety equipment such as motor driven pumps and motor operated
valves are supplied by different 480 VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups". Load group 1A contains components
receiving electric power from bus 1A. Load group 2A contains components powered b
bus 2A. Load group 2B contains components powered by bus 2B. Load group D
contains components receiving DC power. However, it should be noted that since there is
only one emergency diesel generator the above load groups are not truly redundant.

3.5.4 g.mm.&umx.cmm
asic system success criteria for mitigating transients and loss-of-coolant

accidents are defined by front-line systems, which then create demands on support
systems. Electric power system success criteria are definec as follows, without taking
credit for cross-ties that may exist between independent load groups:
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The single station DC load group and the four RDS DC channels are supplied
initially from their respective batiery

The emergency diesel generator is started by its dedicated starting battery and
the output circuit breaker is closed remotely (requires 125 VDC RDS channel A)
or locally (manually)

Each 480 VAC Class 1E AC load group is isolated from the non-Class 1E
system and is supplied from the emergency diesel generator

Power distribution paths to essential loads are intact

Power tu the bartery chargers is restored before the batteries are exhausted

Component Information

. Standby diesel generator

1. Tower rating: 200 kW
2. Rated voltuge: 480 VAC
3. Manufacturer: Cacerpillar

. Station battery

i T)Te: Lead-acid

2. Cells: 60

3. Rated voltage: .25 VDC
4. Rated capacity: unknown

Suaport Systems and Interfaces

, ?ontrol Signals

Automatic
The standby diesel generator is automatically started based on loss of
auxiliary power.

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

. Diesel Generator Auxiliary Systems

The éou?iwing auxilianies are provided for the emergency diesel geneiator:
« Cooling
No information on diesel cooling is available in the Final Hazards
Summary Report (FHSR)
Fuelin
No information on the diese! fuel oil system is available in the FHSR
Lubrication
X No ‘nformation on tne diesel lube oil system is available in the FSAR
tarting
A separate battery is provided for starting the diesel generator. It appears
that the diesel generator uses a DC starting motor

«  Ventilation

Diesel room ventilation is provided by intake louvers and an automatic
exhaust fan, The system is temperature controlled. The exhaust fan is
powered from a bus supplied from the diesel generator

> Switchgear and Battery Room Ventilation

Details on the ventilation system serving the switchgear and battery rooms have
not been determined.
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Figure 3.5-1. Big Rock Point 2400 and 480 VAC Eieciric Power Distribution System
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Table 3.5-1.

Big Rock Point Electric Power System

for Selected Components

Data Summary

COMPONENT D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMESRG.
IYPE " LOCATION LOAD GRP.

BCH1 BC ELECEQRAM BUL2A 280 ELECEQRM AC-2A
BCH 1A BC ELECEQRM BUS 2A 480 ELECEQRM AC 2A
BUS-1A BUS ELECEQRM BUS 28 280 ELECEQRM AC 1A
BUS-2A BUS ELECEQRM BUS 28 480 ELECEQRM AC2A
BUS 28 BUS ELECEQRM 0G 480 EDGIM AC 28
BUS-DO1 8US ELCCEQHM P81 125 FLECEQRM oC
c828 cB ELECEORM
G G EDGRM
EPBT BATT ELECEQRM BCH1 125 ELECEORM oC
EP BT BATT ELECEQRM | BCH 1A 125 FLECEQRM oc
EPINV NV ELECEQRM BUS D10 125 ELECEORM oc
MCC1A MCC ELECEGAM BUS 1A 480 ELECEGHM AC 1A
MCC 2A MCC FLECEQRM BUS2A a8n ELECEORM AC 2A
MCC 28 MCC ELECECAM BUS 28 450 ELECEQHM AC 28
MCC 2P MCC ELECEQRM BUS 2A 489 FLECEORM AC2A
IAGSETY MG ELECEQRM BUS 1A 120 ELECEQRM AC 1A
MGSET2 'S ELECEQRM BUS 2A 120 FLECEORM AC 2A
PANEL-D02 PrL ELECEQRM B8US Dot 125 ELECEOnRM oc
PANEL D10 PNL ELECECHM BUS 002 125 ELECEORM nc
RPSBUS-1 BUS FLECEORM MGSE 1 T ELECEQHM AC 1A
RPSBUS 2 TS TAECECHM MCSET2 120 ELECEGHM AC2A
RPSBUS 3 BUS FLECEQRM [ 120 ELECEOHM e




Table 3.5-2. Partial Listing of Electrical Sources end Loads
at Big Rock Point

FOWER VOLTAGE | TMERG |POWER GOURCE] COAD | LUAU COMP | COMPONENT
SOURCE LOAD GRP|  LOCATION [SYSTEM [COMPONENT (D] TYPE |  LOCATION
o I o o M‘”TF—-W‘"“WLIRE!W"“
BETR ] ® 481 o1 1 M L L8 o 7 Sl 0 44 {-11 "
PUSTA T8 YomT 3 (ERDHE | CRORE AR RO I
| 81 257 ) v R TR |ELECEORW TWraT WOF | THCOaNORT |
BUS IR T80 TR |ELECEGHM  [ECCS |COPIR L e 1o 01001
TUETR T oY | AN {ei-l 0% 0 S 7 e GN AV S ——
LA 1) LISET S 48454 R el 0 10 TNt
"BUETA 14 RCTR - ELECTCRM e A T | ELECRURT
LAy T LI R 40 {1 {0 VL 4 ) L I8 {11
L 114 EEA - |CLECEGRM | CRUNE [CRORS Al [MOP 10
BUEIA (11 AU A |ELECEGRW — |ECCE  |CoPel 0 L " —
BUSIA a0 AW‘WWWW“W
"FUS ek TTY AUTA  |ELECEGRM  [ECCE  [FOSEYL  [BAYT [UPEy ===
(BUS A Tt ACTA |ECECEGRWM  [ECCE |HOSEBTD BATT TUPEd
LELEL |80 ACA | ELECETRW — TEF BEHT BC  [ECECEGRM )
"BUS IR 11 ACIA | ELECEGCRM tF A FCECEERNM
EUSER 114 LISNT S 4 el o1t 1 WCT 2R L1 (0 4] o117 iy
(BUS A (K TR S 4017, 1" M -y oL Ly £ ot 8 90 10 11
(BUSZA 10 oK [ECECECRM[EF LS 48 4] So 1
BUETE e T [ECECEGRM [ ECCE [FET080 [~ LU . —
BUS T e - (ETECECAM  [ECCE  [FET0 (MDY [
LU'UE-T! 11 KCEB  |ELECEGRAN — [ECCE [P E Tl TRV IR
[EUTTE a0 ACEB  |ECECEGRM — [ECCE  [FOTOT T [MOV I ——
BUS 8 a0 . L] oL Lh N B ool A % () A 10 o —
"FUSTE 1) y 18] I 48 ) {000 ST LSl o1 T
BUST e S7 W 14 {01 £ X & { Jm 4]-57 17 10 0
FUTTE 50 ATZR  |ELECEGRN — [EF  [BUSZA | BUE TELECTomm
BUS <P b0 Yo B M " -2 | I iR & A o] ). "
BUS 00T 128 ™® LT 12 I L1 L B —
BUS 06 128 ELECEGRM . |EC — |ECT08 MOV TR "1
"BUS D01 3 |+ o T (ECCS | F5. 708! BT T
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Big Rock Point (Continued)

UL .:.'AGEI TMERG [POWER SOUNCE | COAD COMP | COMPONENT |

-
LOAD GRP|  LOCATION BYSTEM |COMPONENT ID| TYPE LOCATION

RO UPSA | 140 : L
TOEUPSA 1128 AC A T
ROS-UPE.E | 120 y oY N Lt
o303 LA

OB UPEC . |10 RCiA PET

|

|

i

SOURGE

1 344 i R““WW‘WW‘J?_—‘
L2 L B 18 £+ -1 (-1 B 2 - £ E—
LY i} 1.58 L4845 2oL I 1) YoRT I E—
Lo A H3 lrﬂww-mm—mm—'
18 B 1 w - ACS [ RCS OB MOV TR
L3k ) {00 {1 "N 0o S (o1 BT S o R
BUE 08 i) = LTECECRM  [EP | PANEC.DT0  [PNC | ELECEGRAM |
e 14 ® | 4 L LI 18 (01 {o]. 1 m—
19 139 Yo ) ) L1840 oL —
Lidus 11 ® TIErTE 4 BUSLT [EUE ELECETAN |
TRy T T R T [ RPERUE Y [ UE [ ETeCre |
[T o a0y ACZA |ELECTORM i { | (o] B " oA I ~—
T Y4 : ETETEORN = T¢C : Lo L E—
Lo i r114 AUGA  |ECECEGRM 19 L (of 200 NN 1" o U I+
LR LT | I % Tl 48411 L £ 2 A L R
Lol af0 ACER |ELECEGAN  [WCE  TRCEYORE (Wov m o
Kl l 119 KCER  |ELECEOANM ~THCE ™ [WCE 0B MOV R
TAAEETY %0 AR TELETEORW TP [RPERUS T |BUE | ELECEGRNM |
Lo 3¢ %0 [ 187 S AN 401 o1 4 WPEBUE T TR e
TPRNECO [ TE8 w 48400 401217 B £ 101 B 13 4 T £ vl e o
PRREC DT T L4800 oLV {10 01 B £ 1A £ (o V)
LA AL . R = FLECEGRM  |ECCE [FO7078 WOV | CSESUPAR 1
L3 ag) ) KCORJUPBT [ECCE [ROSUPEX [UPE (UPET
mem Tet AT TCCT [RUSUPEE [UFS (0P
Ll Lage ™% : UPES | ECLS |[MOSUPSC [UPS JUPET
L‘NUW'J 14 RCek |UPBE  |ECUS |ROSUPSD  [UPE (UPST

Lk S . L.

oL S

TCCE |AOG 1208 |PNL |

FECS [ROS T 0

TCCE | ROB 1206 |PNC |

E
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
«i Big Rock Point (Continued)

SOURCE

LOAD GRP
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Big Rock Point

3.6 REACTOR CLEAN.-UP/DEMINERALIZED WATER (DW)
SYSTEM

RN |
w water system provides demineralized water to various

components in the plant. The system can be used to provide makeup to the emer ency
condenser. It is assumed that the system can also provide makeup to the RCS by
interfacing with the reactor clean-up system

3 . 6 . 2
ii'ﬁe gemincnlizﬁ water system consists of a single motor driven pump, and

piping and valving to the various components that are served. The main source of
demineralized waier is the 5,000 g:l on demineralized water storage tank. The
deminerrlized wate: &ump can also be aligned to draw suction off the 25,000 gallon
condensate storuge ta. k.

It is assumid that the demineralized water system provides makeup to the RCS
through the reactor ¢'ean-up system. The reactor clean-up system is a closed loop
consisting of four regenerative heat exchangers, one non-regenerative heat exchanger, a
clean-up pump, and a 'lean-up demineralizer. Demineralized water interfaces with the
reactor clean-up system through the clean-up demineralizer.

Simplified drawings of the reactor clean-up/demineralized water .ystem are
shown in Figures 3.6-1 and 3.6-2. A summary of data on selected D system
components is presented in Table 3.6-1.

3.6.3 %m:m.ﬂminlm
uring normal operation the reactor clean-up system controls primary water
chemistry and level. Water flows from the reactor through the tubes of *he regenerative

heat exchangers where it is cooled by water being returned the clean-up demineralizer.
The water is further cooled in the non-regenerative heat exchanger by the reactor cooling
water system (see Section 3.8). Water is then pumped through the ¢lean-up demineralizer,
After leaving the demineralizer the water passes through the shell side of the regenerative
heat exchangers and re-enters the reactor.

§ an alternate, reactor water can be made up with clean condensate while
discharging contaminated water to the radwaste demineralizer (Ref. 1). It is assumed that
this makeup is‘tmvided by demineralized water entering the clean-up demineralizer.

Makeup to the shell side of the emergency condenser is required after four
hours of operation. Makeup to the emergency condenser is normally supplied by the
demineralized water system,

The demineralized water purnp can draw suction on either the demineralized
water storage tank or the condensate storage tank.

3.6.4 imgm,; ﬁﬁ“ Cm‘g;:h
0 prov eup to the emergency condenser and RCS the demineralized

water pump can take suction on either the demineralized water storage tank or the
condensate storage tank.

3.6.5  Component Information

A. Demineralized Water Pump P37
1. Rated flow: unknown
2. Rated caoacity: 100%
3. Type: ... izontal centrifugal
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Big Rock Point

B. Demineralized Water Storage Tank
1. Capacity: 5,000 gallons
2. Design pressure: ammospheric

C. Condensate Storage Tank

1. Capacity: 25,000 gallons
2. Design pressure: atmospheric

3.6.6  Support Syvstems and Tnferfaces

A. Control Signals
1. Remote Manual
The demineralized water pump ca» be actuated by remote manual means
from the control room.

B. Motive Power

1. The demineralized water Fump is a Class [E AC load that can be supplied
form the emergency diesel generator as desciibed in Section 3.5.

3.6.7  Section )6 References
1. "Final Hazards Summary Report for Big Rock Point Plant,",
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Table 3.6-1. Big Rock Point Reactor Clean-up/Demineralized Water
Data Summay for Selccted Components
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Big Rock Poi
CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

system Function

[he CRDHS

r : g, \ 1 v 1o
MPPIICS pressun ) HEr (O operate
noe ’

SYyste

'S O

¢
le makeup water to the RCS

aystem Definition
1Ne U

nead, low-flow

(208 & 1 200 B
CONIroLr u { |

nlie f m
"\A;‘.\Al{.t‘l Lrom

includes scram valy

condens

e mp tar
UINEe (ALUMp (ank

ed drawing of the CRDHS is shown in Figure
CRDHS components is presented in Table 3.7-1

aystem Operation
Z 'ILA

rng normal operanon the CRDHS pumps provide a constant flow for drive

| cooling and sy \'.r:.'!\ Pr"'\\L.rt‘ stabilization. Excess water not used for cooli 18 18
ged to ”u P\( . Control rods are driven in or out by the coordin ate

rdi eq operation of
alves. Insertion speed is controlled by flow through the insert speed
Xi monon may be eithei stepped or continuous

vy~
i

ST

1y mnla an et
4Im 1S 1 mente

imple ited by pneumatic scram valves in the C S
IgNn the insert side of each control rod drive mec "'\

imuiator. An outlet scram valve opens to vent the oppo
tank. This coordinated .hHUVI resuits in rapid in

As shown in Figure 3.7-1, the scram portion of the (‘R[‘H_\

14
1 Ol
> hormal rod control portion of the system

Although not intended as a make up system, the CRDHS can provide a source
ng water to the RCS during vessel isolation. It is noted in NUREG-0626 tf\( )
nat tis tunction is particularly important for some BWR/1 plants (i.e. Big Rock Point) and

Es\\ R/2 plants for which the CRDHS is the pnmary source of makeup on vesse. isolation

3.7.4 Qxstem Success Criteria
F"

or the scram function to be accomplished, the follow INg
the CRDHS

acuons must occur in

\ Scram Signal must be transmitted by the RPS t
t valves) in the CRDHS

pneumatic inlet scram valve and outlet scram valve must open

units (HCUs) for the individual control rod drives
accompiished by venting the instrument air supply to each valve

source must be available from the scran

to the actuated device

1l1¢ control

A -
A .‘A;'l pressure water s

each {K U
A fNydraulic vent peth to the scram du Imp tank must be available and

I sutficient
collection volume must exist in the scram

cram (sum'\ tank

ol rods must rt‘»Pwnd\ and insert into the reactor
.‘V(\Ir:) ‘.\f‘("‘-:i y\x\‘vabx\r '].x,; 0.. 1 18 not 'bv‘ wn)

1accumuiator in

A specified number of contr

During er trgency condenser operation, RCS makeu ," can be provide

Aol rod dnve pumps taking suctior »n the condensate st e tank
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Table 3.7-1. Big Rock Point Control Rod Drive Hydraulic System Data Summay
for Selected Components

COMPONENT ID

COMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG.

TYPE _LOCATION LOAD GRP.
CRDHS-P4A MDP RC BUS-1A 480 ELECEQRM AC-1A
CHRDHS-P4B MDP RC BUS-2A 480 ELECEQRM AC-2A




Big Rock Point
3.8 REACTOR COOLING WATER SYSTEM (RCWS)

The RCWS is designed to remove heat from various plant components, namely
the reactor recirculation pumps, non-regenerative heat exchanger, shutdown cooling pumps
and heat exchangers, fuel pit heat exchangers, and reactor shield panels.

3.8.2 Sysn% Definition
The RCWS 15 a closed loop cooling system consisting of two parallel pumps

and two parallel heat exchangers. The two pumps draw on the reactor cooling water tank
and discharge to a common header from which the heat loads are supplied. The two heat
exchangers are downstream of the heat loads. Simplified drawings of the RCWS are
shown in Figures 3.8-1 and 3.8-2,

3.8.3 Sy
During normal operation one reactor cooling water pump and one heat
exchanger are sufficient to cool the following heat loads:

- reactor recirculation pump coolers
«  reactor clean-up non-regenerative heat exchanger
- shutdown cooling heat exchangers
- shutdown cooling pump coolers
fuel pit heat exchangers
reactor shield cooling panels
miscellaneous sample coolers

The pumps draw suction from the reactor cooling water tank. Heat removed by
the reactor cooling water heat exchangers is transferred to the service water system. After
exiung the heat exchangers water is returned t¢ the reactor cooling water tank. The
demineralized water system can provide makeup to the reactor cooling water tank.

3.8.4
During normal operation one of two RCWS pumps and one of two heat
exchangers are sutficient to cool the system heat loads.

3.8.5  Component Information

A. Reactor cooling water pumps P11A and P11B
1. Rated flow: lSOOO&m@ 100 ft. head (43 psid)
2. Rated capacity: 1
3. Type: vertical centrifugal

B. Reactor cooling water heat exchangers (2)
I. Designduryv: 9.0 x 106 Bw/hr

3.8.6  Jupport Systems and Interfaces

A. Control Signals
|. Remote manual

The RCWS pumps can be actuated by remote manual means from the
control room.
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B. Maotive Power
I. The RCWS pumps are Class 1E AC loads that can be supplied from the
emergency diesel generator as described in Section 3.5.
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3.9 SERVICE WATER SYSTEM (SWS)

3.9.1
The Service Water System provides cooling water from the ultimate heat sink,
Lake Michigan, to various heat loads in the plant,

3.9.2

The SWS contains two motor driven pumps which take suction through
strainers at the intake structure. The pumps supply a common header from which the heat
loads are supplied. Simplified drawings of the SWS are shown in Figures 3.9-1 and
39-2.

3.9.3  System Operation

During normal operation one service water pump is sufficient to cool the
fallowing heat loads:

- generator hydrogen coolers
- turbine lube oil coolers
- feed pump bearings and oil coolers
- alr compressor aftercoolers and jackets
- miscellaneous sample coolers
- air conditioning system

reactor enclosure air coolers

space heating and cooling

reactor cooling water heat exchangers

Water is returned to the lake via the discharge canal.

3.9.4

During normal operation one of two service water pumps is sufficient to cool
the system heat loads.

3.9.5  Component Information

A. Service Water Pumps 12A and 12B
1. Rated flow: 2100 gpm @ 88 ft. head (38 psid)
2. Rated capacity: 100%
3. Type: vertical centrifugal

3.9.6  Jupport Systems and Interfaces

A. Control Signals
1. Remute manual

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

B. Motive Power

L. The SWS pumps are Class 1E AC loads that can be supplied from the
emergency diesel generator as described in Section 3.5.
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Big Rock Point

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Big Rock Point nuclear power plant is located on a site of approximately
600 acres of land on Lake Michigan, on the northern shore of Michigan's lower peninsula.
The site is in Charlevoix County, between the towns of Charlevoix, about 4 miles SoE,
and Petosky. The site is 228 miles NNW of Detroit and 262 miles NNE of Chicago.
Figure 4-1 (from Ref. 1) is a general view of the plant and vicinity.

The major structures at this unit include the reactor building, turbine generator
building, service building, and screenhouse. A site plot plan is shown in Figure 4-2.

The containment structure is a spherical steel vesse! 130 feet in diameter, It
houses the reactor, recirculation piping and pumps, steam drum, spent fuel pool, and
equipment for sutdown cooling. Access to the containment is through the following: an
equipment lock, a personnel lock, and an escape lock.

The turbine generaior builaing, located south of the containment, houses the
turbine generator and the associated power generating auxiliaries. This building includes
the control room, electrical equipment room, and computer room,

The screenhouse, located northeast of the containment, contains the water intake
facilities and the fire protection system pumps.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 and 4-4 are simplified building plan drawings for Big Rock Point.
Some outlying buildings are not shown on these drawings. Major rooms, stairways,
elevators, and doorways are shown in the simplified layout drawings, however, many
intenor walls have been omitted for clanity. Labels printed in uppercase correspond to the
location codes listed in Table 4-1 and used in the component data listings and system
drawings in Section 3. Some additional labels are included for information and are printed
in 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
ruom or area of the plant.

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

Power Plants,” ORNL-NSIC-55, Volume 1, Oak Ridge National Laboratory,
Nuclear Safety Information Center, December 1973,
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o n

~d

10.

31

12,
13.
14,
15,
16.

17,

18.

Table 4.1,

Codes
COMPRM

CR

CSEQUIPRM

CST

DWST
EDGRM
ELECEQRM

LORM

MACHINESHOP

MANHOLE

PPTUNNL

RC
SCREENHSE
TBS93
TBS93NORTH
UPSI

UPS2

UPS3

Definition ot Big Rock Point Building and
Lecation Codes

Descriptions

Computer Room, located approximately on the 610" elevation of the
Turbine Generator Building - northeast corner

Control Room, located on the 618' elevation of the Turbine Generator
Building

Core Spray Equipment Room, located on the 583' elevation - beneath
the Fu:l Cask Unioading Dock

Condensate Storage Tank, located in the yard
Demineralized Water Storage Tank, located in the yard
Emergency Diesel Generator Room

Electrical Equipment Room, located on the 593 elevation of the Turbine
Generator Building - north side

Lubrication Oil Room, located on the 393’ elevation of the Turbine
Generator Building - north side

Machine Shop, located on the 593' elevation of the Turbine Generator
Building

Manhole - provides access to Emergency Diesel Generator Electrical
Cables, located next to the Screen House - west side

Pipe Tunnel, located on the 593' elevation of the Turbine Generator
Building

Reactor Containment

Screen House

593" elevation of the Turbine Building - soutk. side
593" elevation of the Turbine Building - north side

Uninterruptible Power Supply Room 1, located on the 593" elevation of
the Turbine Generator Building

Uninterruptible Power Supply Room 2, located on the 593 elevation of
the Turbine Generator Building

Uninterruptible Power Sup‘gly Room 3, located on the 593" elevation of
the Turbine Generator Building
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Table 4-1. Definition of Big Rock Point Building and
Location Codes (Continued)
Codes DRescriptions

19. UPS4 Uninterruptible Power Supply Room 4, located on the 593' elevation of
the Turbine Generator Building

20. YARD Yard - open area within site boundary
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at Big Rock Point

Table 4-2. Partial Listing of Components by Location

[OCATION |SYSTEM| COMPONENT 1D gegxﬁp
(FEEQUIPRAN | ECCS  |FS.7072 MOV
CSEQUIPAM  |ECOS  |CS.PeA MOP
COEQUIPRM | ECCS | Co.PaB MOP
[CSEQUIFAM | ECCS | F5-7066 Vel
[CSEQUIPAM | ECGCS | FS.707¢ Yol
i34 oLy g TANK
cs1 W DwW-esT TANK
(DWST oW BW-OWST TANK
[EDGAM B [0°¢
ELECEGAM _ |EP  |cB2B )
ELECEQAM | EP BCH BC
"ELECEGRAM 42 BUS 28 BUS
(ELECEGAM P BUS DO BUS
[ECECEQAM P : [ERTY
ELECEGRM  |EP  |MCC-1A We
ELECEQRM TP |MCC2A Wt
[ECECEORAM  |EP [MCL2B we
[ECECEQRAM P BUSA BUS
[ELECEQAM BUS-2A BUS
(ELECFAM | EP EPBT BATT |
[ELECEQAM EP MCC-2P MeT
(0oL R -y 1 %
(ELECEGAM 43 PANEL D02 PNC |
(ELECECAM P TDi0 PNL
(ELECEGAM 43 TV TV
(ELECEQAM 3 MGSET T W
(ELECEGAM - 7<) ¢ JN " <
(ELECEQRAM TP APS BUS | BUS
(ELECEQRM 143 APS.BUS 2 Us
[ELECEQAM tP BUS S BUS
(MACHINESHOP | ECCS | FS-35 XV
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Table 4-2. Partial Listing of Components by Location
at Big Rock Point (Continued)

[ COCATION |SYSTEM cmvmrggg:'
[MACHINESHOP | ECCS | F56.35 XV

‘ NESH ECCS F5.35 XV
[MACHINESHOP | ECCS | F5-38

(PPTUNNL ECCS F5-30 XV
(PPYUNNL ECCS | F5.20 Y
[PPTUNNL ECCS | |F5-30 XV
PPTUNNL ECCs 520 XV
e TRDWS | CADHS-PaA MOP
e CRADHS | CRDHS-P4B oP
(RC W DW4028 1Y
T W | DW-4045 NV
S bW DW-7016 Y
3 T EC.7052 oV
ES ¢ EC-7063 MOV
HC e -7062 MoV
ES EC EC 7063 oV ]
RC EC-HX-2 X
E9 RCS VESSEL AV
RC 7081 v
B FS.7061

LS ECCS | FS-7070 v
R ECCS ] MoV
R |ECCS  [RCSVESSEL

L ECCS | FS.7081 Vel
e S |FS-7081 MOV
N ECCS  [F57070 v
AC |Eces [FS707T MoV
3 ECCS  |RCSVESSEL v
R (ADS-4064 v
[RC ECCS  |ECHX2 X
L cCs  [XV XV

74 2/89



Table 4.2 F‘mtl_al Listing of Components by Location
at Big Rock Point (Continued)
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Table 4.2, Partial Listing of Components by Location

at Big Rock Point (Continued)

COCATION |SYSTEM ONENT 1D | COMP
TYPE
B RCS AL~ 462 L%
RC AGS  |RDS4183 NV
FSCREENYSE  |ECCS  [F&-P6 . |MOP |
N ECes TooPF |
SCHEENHSE ECCS |Fo-12 v
"SCREENNSE — |ECCS  |F8.13 XV
(TBSGANORTH oW 5649 NV
TEEGINORTH W-P37 MOP
"TESOINORTH | OW WS XV
(TESOINORTH W W16 XV
56 "o | OW WS XV
"UFS) ECCS ™ |RDS-UPSA. Uk
UPS] ECCS [RDSBTA — |GATT |
UPS1 ECCs T20-A PNC
(TPS1 [ECCS  [RDS-125-A BN
RS [ECes [ ABSUPSE TPy
[OPG2 ECCS ROSBT-8 [ BAIT |
UPS? ECCS . |ROS-120.8 . |PNL |
Lt S v e
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oD e 11051 e -7y o
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VARG ECCS 7515 W
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\PPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEN \ND

!

LAYOUT DRAWINGS
\ | SYSTEMN DRAWINGS

A\l Fluid System Drawings
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_..><\._._.“_ MANUAL VALVE - xv
(OPENCLOSED)
G Q
__N_ MOTOR-OPERATED VALVE - MOV

(OTENCLOBED)

p— _N__ SOLENOID-OPERATED VALVE « SOV

__%_,__E_ HYDRAULIC VALVE - MY
(OPEN/CLOSLD)
(OPEN/CLOSED)

MAKUAL NONRETUNN
VALVE « XCV (OPENCLOGED)

B

MOTOR-OPERATED
S WAY VALVE « MOV
(CLOSED PORY MAY VARY)

SOLENOID-OPERATED
DWAY VALVE - B0V
(CLOSED PORT ,'AY VARY)

(OPEN/CLOSED)

HYDRAULIC NORLYURN
VALVE « MOV (DPEN TLOSED)

PNEUMATIC NOA R TURN
VALVE « NCV (OBYWN/CLOSED)

CHECK VALVE . CV SAFETY VALVE « tv

(CLOSED)

POWER OPESATED RELIEF VALVE,
SOLENOIDPILOY TYRE .« PORV
(SLOBED)

POWER-OPERATED RELIP VALVE,
;:lWAYlCALLV OPER? (EL - PORY

DUALFUNCTION SAFE YR LIEF

CENTRIFUQ AL
MOTOR.DRIVEN PUMP . MOP

POSITIVE DISPLACEMENT
MOTOR.DRIVEN BUMP . MDP

M AQ o &
*f"w‘*“*o

VALVE . SRy
(CLOSED)

CENTRIFUGAL

TURBINE-DRIVEN »_4P . TDP

POSITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

Figure A-1. Key To Symbols In Fluid Systhm Drawings
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PWR BEWR
REACTYOR VESSEL « AV

[_

HEAT EXCHMANGER . MX

)
WM

'

|

i
D

A —'-/\/-
e el Ve STEAM TO-WATER - -
Lt Of WATER.TOSTEAM MEAT — e
EXOMANGER (LE FEEOWATER
HEATER, DRAIN COOLR, ETC) « WX
o

on q TANK « TX
¢ U ' ';;‘rrns

_B RUPTURE DISK - RD _.{ : }.—.

{7} ORIFICE - OR

MAIN CONDENBER « COND

MECHANICAL DRAFY
COOLING TOWER

AR COOLING UNIT « ADY

SPRAY NOZZLES - SN

FILTER - FLY

Figure A-1. Key To Symbols In Fluid System Drawings

Continued)
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b on

A__}

T on

AC DIESEL OENERATOR DO

OR AC TURBINE GENERATOR . 75

CIRCUIT BREAKER . CB
(OPENCLOBED)

AUTOMATIC

TRANGFER SWITOH . ATS
on

MANUAL TRANGFER
BWITLH « MTS

::lYGNGIAl GUs -« BUS
::Tbi CONTROL CENTER . MCC
DISTRIRJTION PANEL - PN

BATTERY CHMARGER (RECTIFIER) « B

RELAY CONTACTS
(OPEN/CLOSED)

ELECTRIC MOTOR . M™

BATTERY . BATY

.- on e INTERLOCKED
CIMEUIT BREAKENRS < CB

L BWITEH « BW

(1] OR OTHER TYPE OF
DISCONNECT DEVICE
(OPEN/CLOBED)

OR TRANSFORMER « TRANM

INVERTER . INV

MOTOR GENERATOR . MO

X
8

Figure A-2. Key To Symbols In Electrical System Drawings
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O e }

STAIRS
Ue Up
D = Down

LADDER
Ve Up
D =« Down

HATCH OR
GRATING DECK

PERSONNEL DOOR

RAILROAD TRACKS

TANK/WATER
AREA

85

6) SPIRAL
STAIRCASE
P!  ELEVATOR
OPEN AREA
(NO FLOOR)
~{-EQUIPMENT DOOR

FENCE LINE

Figure A-3. Key To Symbols In Facility Layout Drawings
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Big Rock Point

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 associeted with a particular system
description in the Sourcebook have the same system code 1n the data bese. System codes
used in this Sourcebook are the following:

Cade Definition

RCS Reactor Coolant System

BC Emergency Cooling System (isolation condenser system)

ECCS Emergency Core Cooling Systems (including fire water
system and reactor depressurization system)

EP Electric Power System

DW Cleanup/Demineralized Water System

CRDHS Control Rod Drive Hydraulic System

COMPONENT ID (uso LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above, For component [Ds, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HPI1-730, 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 nlant piping and
instrumentation drawings (P&IDs) amrglecu'ical one-line system drawings.

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

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

POWER SOURCE - The component ID of the ; ower source is listed in this field (see
COMPONENT ID, above). In this data base, a “power source" for a particular component
(.. 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:(rlam. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency load group for a third-of-a-kind load
(1.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

VALVES:

Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve

Check valve

Pneumatic non-retum valve
Hydraulic non-return valve
Safety valve

Dual function safety/relief valve
Power-operated relief valve
(pneumati¢ or solenoid-operated)

PUMPS:

Motor-driven pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel

Steamn generator (U-tube or once-through)
Heat exchanger (water-to-water HX,

or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk
Orifice

Filter or strainer

frny nozzle
ecaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

Air cooling unit (air-to-water HX, usually
including a fan)

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator

Battery

87

COMETYPE

MOV
NV or AOV
HV

SOV
XV

NCV
HCV

SRV
PORYV

MDP
TDP
DDP

RV
SG
HX

cT

TANK or TK
SUMP

RD

ORIF
FLT
SN
HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B-l,

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear
Motor control center
Distribution panel or cabinet

Transformer

Batiery charger (rectifier)

Invener

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

Circuit breaker

Switch

Automatic transfer switch
Man. a! transfer switch
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COMPONENT TYPE CODES (Continued)

COMP TYPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UrS

MG
CB
SW
ATS
MTS
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