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Siemens 5, 7.2 and 15 kV, horizontal drawout, metal-clad
switchgear meets or exceeds the latest IEEE, ANSI and NEMA
standards.

This advanced switchgear line is completely factory-built, wired
and assembled. Each cubicle may contain the circuit breaker,
bus bars, primary and secondary disconnecting devices,
instrument transformers, instruments and relays, secondary
wiring and other necessary components. The switchgear is
designed so that additional circuit breaker or auxiliary cubicles
may be added in the future.

Standard Metal-Clad Switchgear
Consists Of:

Removable Element (The Circuit Breaker)

Air magnetic or vacuum circuit breaker with stored energy op-
erating mechanism, primary and secondary disconnecting
devices, auxiliary switches, ground contacts, control wiring,
interiocks.

Stationary Element (The Cubicle)

Framework of welded steel, sheet steel enclosure, including a
hinged front door, compartment and inter-unit barriers, three-
phase insulated bus and connections, bus supports, station-
ary primary and secondary disconnecting devices, circuit
breaker racking-in device, circuit breaker interlocking device,
instruments and relays, control wiring, terminal blocks, instru-
ment transformers, provision for connecting main cable, guide
rai! on floor of structure, wiring channels, control circuit cut-
outs.

Air Magnetic or Vacuum Circuit Breakers

Units are available in all standard ratings with either air mag-
netic or vacuum circuit breakers. In most cases, vacuum cir-
cuit breakers will fit into cubicles designed originally for air
magnetic circuit breakers, so that existing systems can utilize
the advantages of vacuum technology in replacement pro-
grams. Air magnetic and vacuum circuit breaker availability is
summarized in tabie 1.

Horizontal drawout circuit breakers aliow ease of mainte-
nance and positive operator safety in disconnect, test and op-
erating position. Disconnect contacts are readily accessible
for inspection with breaker withdrawn from cubicle.

Stored energy operator used on all circuit breakers is de-
signed for positive action, long life and ease of maintenance.
All components are readily accessible for inspection when circuit
breaker is withdrawn from cubicle.

Dead-front construction is supplemented by a hinged steel
barrier on the front of the breaker (except on MSV-250). This
barrier locks to the cubicie, preventing any direct path for gases
to escape (towards the operator). For the MSV-250 vacuum
circuit breaker, an equivalent barrier system (without hinges)
is used.

Positive-acting shutters close the opening to the stationary
primary disconnects when the breaker is withdrawn. These
shutters also isolate the high-voltage disconnects from the
breaker compartment of the cubicle including the front access
current transformers.

Front-access current transformers permit testing, replacing
or servicing with complete operator safety. These transformers
are fully isolated from high-voltage areas by the positive-acting
shutters when the circuit breaker is withdrawn from the unit.

Eye-level instrumentation speeds accurate reading of
instruments.

Trunnion mounted voitage transformers withdraw easily from
the switchgear. After tilting out, transformers and fuses are readily
accessible.

Air Magnetic Circuit Breakers
5, 7.2 and 15kV Class

The power circuit breaker includes new materials and im-
proved design techniques for fast-acting and highly depend-
able interruption.

The breaker consists of three principal parts: (1) the interrupt-
ing device; (2) the contact structure; (3) the operating and control
mechanism.

The air magnetic circuit breaker is available in 250 to 750 MVA
nominal interrupting capacity up through 3000 amperes con-
tinuous current . .. with exclusive features such as ground
potential dual puffer mechanism, self-locking front protective
barrier, four-bar trip-free mechanism, multicompression spring
backing of contacts and auxiliary switch. Extended continuous
ratings thru 2500 amperes are available with a forced air cool-
ing option.

Vacuum Circuit Breakers
5, 7.2 and 15kV Class

The vacuum circuit breaker utilizes the advantages of arc-in-
terruption in a vacuum and the 3AF operator.

The vacuum circuit breaker is available in 250 to 1000 MVA
nominal interrupting capacity up through 3000 ampere contin-
uous current. Extended continuous ratings thru 3750 amperes
are available with a forced air cooling option.
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Medium Voltage Horizontal Drawout Metal-Clad Switchgear s e v B
5 and 15 kV Air Magnetic and Vacuum Circuit Breakers e - Description
Air Magnetic/Vacuum Circuit Breaker Availability Table 1
Nominal Nominal
Voltage 3 Phase Air Magnetic Vacuum Cubicle
Class MVA Class Breaker Type Breaker Type Width
4.16 kV 250 MVA MA-250/1200A-2000A 5-MSV-250/1200A-2000A0) 26"
350 MVA MA-350/1200A-2000A —
5-FSV-350
1200A-2000A-3000A) 36"
FB-500 7-FSV-500
7.2 kKV 500 MVA 1200A-2000A-3000A 1200A-2000A-3000A®
13.8 kV FC-500/1200A-2000A 15-FSV-500/1200A-2000A %)
FC-750 15-FSV-750
750 MVA 1200A-2000A 1200A-2DOOA-3000A®
15-FSV-1000
1000 MVA 1200A-2000A-3000A .
1 5-MSV-250 vacuum breaker requires minor cubicle modifications and is not interchangeable with MA-250 air magnetic breaker.

2 5-FSV-350 3000A vacuum circuit breaker will fit into cubicle originally designed for FA-350 3000A air magnetic circuit breaker.
3 VVacuum circuit breaker will fit into cubicle originally designed for air magnetic circuit breaker.

5 kV Air Magnetic Circuit Breaker 15 kV Air Magnetic Circuit Breaker
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netic and Vacuum Circuit Breakers

Advantages of Vacuum Circuit Breakers Method Of ARC Interruption
Air Magnetic Circuit Breakers

e High Speed Interruption

e Fast Closing

® Quiet Operation

@ |deal Dielectric

Interruption in an air magnetic circuit breaker is accomplished
in air at atmospheric pressure with the aid of a self-induced
magnetic blowout field and air draft.

@ No Arc Products Vented to Atmosphere At the time the trip coil is energized, current is being carried
® Reduced Impact Forces through the main contacts (1). As the moving contact arm (7)
® Light Weight separates from the stationary main contact, the current is
® Low Center of Gravity transferred to the arcing contacts (2).

® Positive Test of Interrupter Integrity As the arcing contacts part, the current is transferred to the
® Reduced Maintenance arc runners (3), establishing full current flow through the blow-
® Easy Access to Components out coils (5) and setting up a magnetic field. The magnetic
o Fewer Componepts . field, together with the natural effects of the heated arc and
® Longer Interrupting Life _ configuration of the current carrying circuit, forces the arc up-
@ Interrupter Not Affected by Ambient Temperature, ward into the barrier stacks (4).

Humidity or Dust
. @ High Repetitive Switching Capability

15-FSV-500 2000A
15 kV Vacuum Circuit
Breaker

5-MSV-250 1200A
5 kV Vacuum
Circuit Breaker

R
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Medium Voltage Horizontal Drawout
5 and 15 kV Air Magnetic and Vacuum

The surfaces of the barrier stack cool and deionize the arc
while the slots in the stack reduce its cross sectional area and
elongate it. The arc runners are made of wide, heavy material
for maximum heat dissipation and help to minimize metal va-
porization. To facilitate interruption of low currents, a puffer as-
sembly provides a movement of air upward through the contact
area to aid the magnetic field in moving the arc into the barrier
stack. All these effects collaborate to increase the resistance
of the arc and enable it to be extinguished at an early current
zero.

o } 5“ fewbut@aa
. eﬁ? P@?Q Exze{lsiﬁﬂw .
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1. Main Contacts

2. Arcing Contacts
3. Moving Contact Arm
4. Puffer Tube
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Method Of ARC Interruption
Vacuum Circuit Breaker

Interruption with a vacuum circuit breaker is accomplished with
more ease than air magnetic. The superiority of vacuum as an
interrupting medium has long been recognized. For example,
with a gap spacing of 1/2 inch, the breakdown voltage in vac-
uum is approximately seven times higher than in air.

lonized gas is not present under vacuum interruption, conse-
quently recovery is rapid, arc energy is low, and interruption
less explosive.

Interruption times are three cycles or less. No arc products are
expelled, thus there is no need for arc cooling and quenching
devices, such as arc chutes. The arc plasma, which is metal
vaporized from the interrupter contacts, rapidly condenses on
the contacts and shield surfaces provided within the interrupter.

The bottles are hermetically sealed making the device imper-
vious to conditions of moisture and other contaminants that
might affect the contact surface and the interrupting capability.

The interrupting capability is excellent for low current levels,
fault current levels, and switching currents—particularly
capacitor switching.

Vacuum interrupters were not generally accepted early due to
the phenomenon known as “chopping.” The interruption was
so fast in early interrupters that the current went from a high
value to zero in micro-seconds. This is no problem in capaci-
tive circuits, but in inductive circuits a voltage can be induced
which can cause severe transient overvoltages.

In new interrupters, sintered chrome-copper arcing ring and
cup shaped slotted contacts are used to minimize the chop-
ping effect since a slight amount of the contact vaporizes (arc
plasma) as the contacts part.

The vaporized metal furnishes enough ions to conduct the nor-
mal load current until a natural current zero is achieved. Sin-
tered chrome-copper arcing ring and cup shaped slotted
contacts allow only extremely low chopping currents, 5 am-
peres or less.

1. Stationary contact 6. Bellows

a.Washef e 7.Guide

. 3.‘_'S£a‘ti01:ia?.§c'§36néact_§tem 8. Mov?ng contact
e lnsuiam; s jtz : 9. Movable contact stem

5 Arcing chamber 10. Mechanical coupling

Typical vacuum circuit breaker operator showing vacuum
interrupters.
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'5.and 15 kV Air Magnetic and Vacuum Circuit Breakers

Circuit Breaker To Cubicle Disconnects Are Self-
Aligning, Multi-Contact Devices For Positive Connection

The primary circuit between the breaker and the cubicle is
made of sets of silver-plated finger contacts which engage
with silverplated, cylindrical contacts. The contacts, mounted
on the ends of the breaker bushings, have multiple-fingers and
are compression-spring loaded (one spring per pair of fin-
gers). This arrangement offers a large number of contact points
to ensure proper alignment. The breaker finger assemblies
(movable portion) are withdrawn with the breaker . . . and are
available for inspection without de-energizing the main switch-
gear bus.

The cubicle contact members (stationary portion) inside the
insulator assemblies are recessed and shielded to prevent
accidental contact when the breaker is withdrawn.

Circuit Breaker-To-Cubicle Secondary Disconnects Are
Easily Adjusted ... Make in Both the Operating and Test
Positions

The movable secondary control contacts mounted on the
breaker are self-aligning, line-contact, slip-type connectors.
The multiple-finger arrangement on the breaker makes contact
with a stationary-mounted element. The contact surfaces on
the stationary element are recessed to prevent accidental short-
circuiting of the control circuits.

These secondary disconnects mate in both the operating and
test positions. No special jumper is required . . . no hand set-
ting of secondary disconnects for testing.

Stationary Secondary Contacts Mounted in the Cubicle

Mechanical stops prevent overtravel and avoid damage to the
disconnecting devices when the circuit breaker is levered into
the operating position.

~ Silver-Plated

iver- Back-Up  Circuit Breaker
e Chatace

Spring - Bushing

— ¥ Glass Polyester
Insulator

Sl

ok Siatlcnary Portion Movable Portion
' 5kV Primary Disconnects

Cast Epoxy Silver-Plated
Resin Contact

L

Silver-Plated
- Finger Contacts

Back-Up
Springs

G ] Porcelain
Insulator

i rcuit Breaker
Bushing
Movable Portion

Siétibriary_‘Ponion

\_ Insulated Copper
~ Connector

15 kV Primary Disconnects

Movable Secondary Contacts Mounted on the Breaker
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Medium Voltage Horizontal Drawout Metal-Clad Switchgear
5 and 15 kV Air Magnetic and Vacuum Circuit Breakers

Description

Air Magnetic Circuit Breaker Features
Manual Controls and Indicators

All breaker manual controls and indicators are conveniently
located on the lower front portion of the breaker. Standard fea-
tures include breaker release pedal, manual trip button, man-
ual close pullrod, open-close indicator, stored energy spring
charge-discharge indicator, operation counter, and handles to
assist when moving the breaker.

Stored Energy Operator

The stored energy operator used on all Siemens 5, 7.2 and 15
KV air magnetic circuit breakers has been developed to pro-
vide extremely fast closing and high reliability. The operator is
Jocated at the base of the circuit breaker and is accessible for
inspection without removal of arc chutes or the necessity to tip
the circuit breaker. All moving parts can be examined and lu-
bricated. The method of operation easily expedites mainte-
nance training.

Dual Puffers

Ground potential puffer mechanism with dual cylinders on air-
magnetic breakers accelerates low-current arc to insure short
arcing times throughout the entire breaker interrupting range.
Puffers are at ground potential—not line—and are mounted
on the breaker frame—not on the moving contact arm.

Vacuum Circuit Breaker Features
Manual Controls and Indicators

All breaker drawout controls are located on the lower front por-
tions of the breaker and operator controls are located on the
middle front portion of the breaker. Standard features include
breaker release handle, red manual trip button, black manual
trip button, open-closed indicator, stored energy spring charged-
discharged indicator, and operation counter.

Stored Energy Operator

The type 3AF stored energy operator as used on Siemens 5,
7.2 and 15 kV MSV and FSV vacuum circuit breakers has been
developed to provide extremely fast closing and higher relia-
bility than previous operators. The operator is located at the
middle front of the circuit breaker and affords easiest mainte-
nance accessability without the necessity to overturn the breaker
element. All moving parts can be examined and lubricated.
Under normal conditions, lubrication is required every 10,000
operations (3,000 for 5-FSV-350 or 15-FSV-1000) or 10 years,
which ever occurs first. Maintenance training is easy with the
method of operation.
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'5and 15 kV Air Magnetic and Vacuum Circuit Breakers

Medium Voltage Horizontai Drawouf Metai-elgd sﬂieﬁbéar

Metal-Clad Cubicle Features

The stationary element of the switchgear cubicle and the re-
movable element (circuit breaker) are built to master fixtures
so that circuit breakers of the same type and rating are inter-
changeable with each other. All removable elements of like
type and rating are checked with a master stationary element
fixture. Each stationary element is checked with a master re-
movable element fixture . . . to insure complete interchange-
ability between elements of like type and rating.

Maximum compartmentation for safety is an integral part of
Siemens advanced design. This means complete enclosure of
all live parts and segregation of circuits. Removable plates
permit easy access to all compartments. Side plates, top plates,
bus compartment barriers and front panels are all 11 gauge
steel. Rear plates are 14 gauge.

Major Compartments

e Instrument and Control Compartment
® Intercompartment Wiring Trough

e Circuit Breaker Compartment

e Current Transformer Compartment

® Auxiliary Equipment Compartment

® Cable Entrance Compartment

® \oltage Transformer Compartment

® Bus Compartment

All-Steel Barriers

All metal barriers are completely grounded. Sheet steel inter-
unit barriers extend the full height and depth of cubicle for
isolating each cubicle from adjacent cubicles. The stationary
elements are equipped with a ground bus which extends
through the complete switchgear lineup.

Clean Design

The switchgear is designed and built to minimize entry of dust
and other foreign matter. Carefully placed louvers give con-
trolled unit ventilation.

Rigid, Reinforced Framework

The framework is constructed of steel angles and formed plates
accurately welded together in a master fixture and reinforced
to form a rigid, self-supporting structure. Where welded joints
are made, angles are spot welded (gusset construction) and
arc welded (offset) for maximum strength and accurate
alignment.

Easy Compartment Access

Siemens switchgear compartments retard spread of faults to
other compartments. Maintenance is safe and easy. Each
compartment is accessible by easy-to-handle steel plates. The
rear panel is removable for access to down-feed cables, while
access to up-feed cables is available through a removable
panel in the circuit breaker compartment.

1. Separate Compartments
for Current Transformers
2. Full Panel for Meters

4. Separate Up-Feed and
Down-Feed Cable
Compartments

and Relays 5. Grounded Metal Shutters
3. Double-Lock Panel Behind Current Trans-
for Operator Safety formers Protect Personnel

Side View of Cubicle with Breaker in Disconnect Position
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a convection oven to insure adequate curing. All exterior sur-
faces of outdoor gear are given an additional finish coat of air
dry vinyl paint. Standard indoor finish is light gray ANSI-61; for
outdoor dark gray ANSI-24, or sky gray ANSI-70.

Side View of Cubicle Without Breaker and with CT
Covers Removed

Stationary Element (Cubicle)

Plumb and Square Through Fixture Welding

Floor plate assembly, side sheets, secondary contact sup-
ports, rear bushing support plates and other components are
fixture welded to insure correct location and provide plumb
and square switchgear units. Fixture welding insures inter-
changeability of standard cubicles and circuit breakers. The
use of welding and checking fixtures give perfect alignment of
component equipment. Cubicles also are aligned on perfectly
flat steel bed plates in the factory before shipment of multiple
interconnected assemblies. This results in minimum installa-
tion time of switchgear at the job site.

High Durability Finish

The framework and panels are conveyed through a spray tun-
nel. Here they are cleaned and degreased using a three stage
process. The three stages are (1) alkaline cleaning, degreas-
ing, and iron phosphate wash, (2) water rinse, and (3) non-
chromic acid sealer.

The hot phosphate bath effects a chemical conversion of the

metallic surface to a nonmetallic phosphate coating. Insoluble

in water, this coating is effective in retarding corrosion, and is
. an excellent undercoating for paint.

After cleaning and stabilization, the framework and panels re-
ceive a combination primer-finish coat of vinyl paint. The
framework, panels and other detail parts are conveyed through
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Medium Voltage Horizontal Drawout Metal-Clad Switchgear

Description

Auxiliary Cubicles

Auxiliary cubicles are constructed in the same general manner
as the circuit breaker cubicle except that no provision is made
for either present or future mounting of a circuit breaker re-
movable element. Auxiliary cubicles are used to house such
equipment as voltage transformers, control power transformer
fuses, control transformers, generator or synchronous motor
field control, rectifiers, reactors, batteries, chargers, voltage
regulators, etc.

Compartments for housing bus, control wiring, voltage trans-
formers, etc., are separated by tightly fitted sheet steel bar-
riers. Removable plates allow access to these compartments.
The front of the cubicle is enclosed with a hinged steel panel
equipped with knurled fasteners. These panels offer a conve-
nient location for mounting instruments, meters and relays when
the panels of adjacent units are crowded.

Y

R
I
TR

Auxiliary Cubicle with Trunnion-Mounted Voltage Trans-
formers and CPT Fuse Trunnion in Fully Connected Posi-
tion. CPT Barrier is Bolted into Place, Completely Shielding
Operator from High Voltage Compartment.
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‘Medium Voltage Horizontal Drawout Metal-Clad Switchgear oS

- Description

Voltage
Transformer
Tilted Open

Fuse (For

i % , Control
Uh'ds s Fuse | L Transformer)

H

. Incoming

Cable Lugs
1’ B L l
L8 L . N\ q}\
-\ Support
Rheostat Control
: Transformer Plate

Side View of Generator Control Auxiliary Unit.

Auxiliary Cubicle with Meter Panel Door Open Showing
Voltage Transformer and Fuse Carriage in the Top Com-
partment, Control Power Transformer Fuse Carriage in the
Center Compartment and the Control Power Transformer
in the Bottom Compartment.

Installation Of Circuit Breakers

5 kV Circuit Breaker— Safe and quick racking in of the circuit
breaker to connected position is achieved by one stroke of a
lever crank.

The pivot point of the lever crank is inserted into its mating hole
in the fulcrum angle mounted on the compartment floor. A short
upward stroke of the crank levers the breaker into the full op-
erating position. The circuit breaker can be closed only when
in the full connected position or test position.

To withdraw the circuit breaker, the fulcrum pin is inserted into
its mating hole in the bearing block of the circuit breaker car-
riage. Pivoting about the fulcrum angle with a short downward
stroke quickly withdraws the circuit breaker. The circuit breaker
release pedal must be depressed, raising the interlock and

Using Racking Lever Along with Floor Track to Insert
Breaker into 15 kV Cubicle.
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‘5 and 15 kV Air Magnetic and Vacuum Circuit Breakers

‘Medium Voltage Horizontal Drawout Metal-Clad Switchgear

~ Description

tripping the circuit breaker before the circuit breaker can be
moved from the connected position.

To use the racking lever, the
pivot point of the lever is inserted into the mating hole on the
lower front edge of the circuit breaker. The pawl engages a
track on the floor of the cubicle, and a simple pumping of the
racking lever moves the circuit breaker into desired position.

Before the circuit breaker can be moved from the connected
position, the circuit breaker release pedal must be depressed.
This raises the interlock and trips the circuit breaker for safe
removal.

Guide Track and Interlock Mechanism

A rugged interlock bar has positive stops in the disconnected,
test and connected positions to regulate safe and controlled
movement of the circuit breaker in the cubicle. Interlocks pre-
vent (1) movement of the circuit breaker when it is closed and
(2) closing of the circuit breaker unless the primary discon-
necting devices are in full contact or separated by a safe dis-
tance. Located on the circuit breaker, this interlock bar engages
close-fitting slots along the guide track on the switchgear cu-
bicle floor for the disconnect (or storage), test and connected
positions. The circuit breaker cannot be moved while the inter-
lockis engaged. The breaker release pedal on the circuit breaker
must be manually depressed to release the interlock, permit-
ting the circuit breaker to be moved. During transition from one
position to another, the interlock rides on the guide track be-
tween slots holding the breaker in the “trip-free” position.

Positive straight-line, in-and-out movement of the circuit breaker
is assured by the guide track. Failure of the guide follower to
enter the guide track prohibits entry of the circuit breaker into
the cubicle.

Breaker Release Pedal
Must Be Manually
Depressed to Release

Racking in Plunger in Interlock
Direction Trip-Free Position | @
(1]
@ o
L1 D o Q
Fl Disconnect | 5
e L
\
< Trip Freej < Trip Free » :
Cam
Trip Free

Guide Track and Interlock Mechanism.

When the breaker is inserted, it is rolled into the cubicle and
pushed until it stops and automatically locks in the discon-
nected position. The manual release must be depressed to
move it to the test and connected position.

The circuit breaker can be padlocked in any of its three posi-
tions. It can also be padlocked to prevent insertion into the
cubicle.

The breaker is grounded when it is inserted into the cubicle
through the breaker ground contact located underneath the
breaker and the ground bar located on the floor of the cubicle.

Primary Entrance Compartment Is Universally Adaptable
Regardless Of Cable Direction, Type Or Termination

The rear of a circuit breaker unit is divided into three high-
voltage compartments, each separated from the others by steel
barriers. The rear frame is of combination welded and bolted
construction to give overall rigidity while allowing easy access
to the equipment. The main bus location is placed as close as
possible to main disconnects to eliminate unnecessary con-
nectors and to provide maximum insulation. The cable en-
trance space provides complete flexibility of termination without
any structural or conductor modifications. Either upfeed or
downfeed pothead or lug connections may be made by re-
versing the lugs or mounting the pothead in its alternate posi-
tion for upfeed. Adequate space for the building of stress cones
is provided.




SIEMENS

Switchgear Division

Type D&F
Metal-Clad Switchgear

SG 3011

Page 15
January, 1987

5 and 15 kV Air Magnetic and Vacuum Circuit Breakers

'Medium Voltage Horizontal Drawout Metal-Clad Switchgear

Description

Bottom Feed

This design is used in standard indoor metal-clad switchgear
units. Steel floor does not extend to rear of unit. Absence of a
bottom rear cross-member permits stubbing of conduit or pull-
ing of cable before receiving the switchgear.

Top Feed

No major structure changes are normallty necessary for top
feed.

Cable Type and Size

Type and size of incoming cable are important when choosing
the terminating method. A complete description of entering
cable is necessary.

Potheads

Maximurn of one three-conductor or three single-conductor
potheads can be mounted in a standard cubicle. Connection
of cable to potheads can be by wiping sleeves, stuffing box
gland, cable clamp or conduit adapter—depending on type
of cable used.

Insulation System—General

Preformed Pyro-Shield track-resistant insulation of flame-retar-
dant glass polyester insures a uniformly high level of insulation
quality throughout the switchgear. All bus bar supports and
primary disconnect bushings are made of high impact strength
Pyro-Shield insulation with high dielectric strength and low
moisture absorption characteristics.

Bus Bars

Full rounded-edge tin-plated aluminum bus bars are provided
as standard. Copper bus bars with silver plated joints are an
available option.

A combination of high strength steel bolts, flat washers and
conical washers assure constant pressure to bolted connec-
tions to ensure proper contact.

Bus bars are insulated by means of a tight fitting extruded
sleeving of "Noryl" phenylene-oxide based resin. The material
is flame retardant class 94V-1 per UL94. Insulation is at bus
potential.

Ground Bus

A common ground bus is incorporated in all cubicles to prop-
erly ground the equipment after installation. The ground bus
extending through the switchgear is accessible in the primary
cable area of the left-hand end of the group and in each feeder
cubicle. Standard ground bus is 1/4” x 2" aluminum bar with
copper optionally available.

Load Side
Currert
Transformer

Bus Side.
Current”
Transformer

|

Circuit Breaker Unit Cubicle Downfeed or Upfeed.

Clrcuit Breaker Cubicle with Extension to Accommodate
Muitiple Potheads.

Preformed Pyro-Shield™ Insulated Joint Caps—5 kV

The overlapping design of the Siemens cap creates a long
path for an arc to travel, thus maintaining high impulse strength
in a minimum of space. Extensive testing on the bus joint showed
that audible corona was not detected on a joint with cap under
21 kV—well above nominal operating voltage.

These glass polyester parts are outstanding in electrical and
mechanical properties and in ease of molding . . . making Pyro-
Shield ideal for application as electrical insulation.




Type D&F
Metal-Clad Switchgear

Page 16
January, 1987

Switchgear Division

Medium Voltage Horizontal Drawout Metal-Clad Switchgear
5 and 15 kV Air Magnetic and Vacuum Circuit Breakers

Description

Specially insulated parts include bus insulation, bus bar sup-
ports, primary disconnect bushings, phase barriers on breaker,
contact support structure, bushing tubes, operating rods and
arc chute parts.

All buses are mechanically braced to withstand repeated shocks
and stresses imposed by high currents of a magnitude corre-
sponding to the close and latch rating of the power circuit
breaker connected to the bus.

Rear View of 5 kV Switchgear Showing Use of Glass
Polyester Insulation.

Insulation System—5 kV Switchgear

For service under extreme conditions of contamination and hu-
midity or where high voltages create destructive carbon track-
ing, “Pyro-Shield” flame-retardant glass polyester materials form
the basis for a modern, coordinated switchgear insulation
system.

The important characteristics of Pyro-Shield insulation are:
® Ability to Resist Tracking

e Low Water Absorption Rate

® Low Time-Temperature Deterioration Rate

® Excellent Flame Retardance

® High Resistance to Chemical Fumes

® High Impact Strength

Molded Glass Polyester Case is Placed Over the Bus
Joint and Fastened with a Reusable Nylon Pin.

Years of experience have shown that when the absorption of
moisture is held below one percent, as measured by the ASTM
24-hour test, the reliability of the insulation is not noticeably
impaired. Pyro-Shield insulation measures less than one-half
percent absorption.

Preformed insulating materials eliminate the need for molding
and taping joints when connecting shipping groups in the field.
This method reduces installation time and resultant costs. The
same preformed, high dielectric strength joints used in factory
assembly are also used in field assembly. After bolting the main
bus to the primary disconnect bushing assembly, a molded
Pyro-Shield cap is placed over the joint and fastened to the
main bushing with a reusable nylon pin. Field assembly time
is reduced by as much as 30 minutes per joint.

The main bus consists of tin-plated aluminum bars with bolted
joints using conical washers. As an alternate copper bus with
silver-plated joints can be furnished.
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Placing Polyester Cap Over Bolted Joint of 5 kV Cubicle

Pyro-Shield in 5 kV Interunit Bus Bar Supports Results in
a Rigid, Well Supported Main Bus, Resistant to Arc
Tracking and Moisture.

Insulation System—7.2 And 15 kV Switchgear

Porcelain Insulators

Electrical grade porcelain is used exclusively for all 7.2 and
15 kV main bus primary insulation. The low power factor, high
dielectric strength, flame retardancy and resistance to track-
ing make porcelain an excellent material for these critical
applications.

Rear View of 5 kV Cubicle Bus bars are insulated by means of a tight fitting extruded
sleeving of “Noryl” phenylene-oxide based resin. The material
is flame retardant class 94V-1 per UL94. Insulation is at bus
potential.
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Description

Contoured Porcelain Interunit Bus Supports, Mounted in
Pyro-Shield Supporting Barrier, Are Used in 7.2 and 15 kV
Class Switchgear.

Rear View of 15 kV Switchgear.

Molded Polyvinyl Boots Are Used to Insulate Current
Transformers Mounted in the Bus Compartment.

Molded Polyvinyl Boots Are Used to Insulate Bus Joints
in 7.2 and 15 kV Switchgear. Molded Boot is Placed over
Bus Joint and Then Secured over Bolted Bus with Vinyl

Tape.
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SRS -=-IfDescription

Operator Protection
Counterbalanced Automatic Shutters

The grounded aluminum shutters automatically close the
openings to the cubicle primary disconnects when the circuit
breaker is withdrawn from its connected position. The protec-
tive shutters guard against accidental human contact with the
cubicle primary disconnect members. They also keep foreign
matter from entering the disconnect chambers. Shutters are
designed to remain closed until the movable primary discon-
nects on the breaker are in position to enter the cubicle dis-
connect chambers.

The two shutter blades operate with a counterbalanced action.
One blade moves up while the other moves down. This design
requires a minimum of operating forces with smooth shutter
operation. Blades are actuated through a common link bar from
a cam mounted on the circuit breaker frame.

Locked-On Protective Barrier

Breaker Protective Barrier

A Siemens exclusive. The tilt-front steel panel on the circuit
breaker automatically locks to the cubicle as the breaker is
inserted into the operating position. This design means a steel
barrier is between the operator and the high-voltage conduc-
tors—even when the door is open. An equivalent, fixed panel
is used on the 5-MSV-250 vacuum circuit breaker.

Shutters Closed

Shutters Operate by Positive Action when Opening or Closing
as the Breaker is Racked Into or Out of the Cubicle.
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Description

Shutters Open

Instrument Transformers
Current Transformers—Readily Accessible

Current transformers used in switchgear are of Siemens man-
ufacture, insulated and built to NEMA and ANSI standards.

Unless otherwise specified, the mechanical rating of the cur-
rent transformers in RMS amperes is at least equal to the close
and latch rating of the breaker in RMS amperes at circuit volt-
age. The one-second thermal rating in RMS amperes is at least
equal to the symmetrical interrupting current rating of the cir-
cuit breaker in RMS amperes at circuit voltage.

Adequate protection of the transformers from possible dam-
age due to circuit breaker interruption is offered by enclosing
them in an easily removable grounded metal barrier.

Toroidal Type DD and FD current transformers are used for
ratios above 200:5. Metering accuracies at low ratios are ob-
tained by using high-quality core steel wound on a circular
mold until the desired cross-sectional area is obtained. To fur-
ther improve the accuracies, each transformer has a fully dis-
tributed secondary winding.

Mounted in the circuit breaker compartment, it is possible to
test the transformers without removing them from the unit.
Maximum operator safety is maintained since removal of the
circuit breaker automatically removes the primary bar and clo-
ses off the high-voltage bus compartment.

The current transformers may be mounted either on the bus,
load, or bus- and load side of the circuit breaker, depending
on the requirements of the application.

Wound Type MKS current transformers are used for applica-
tions where ratios below 200:5 are required. They are mounted
in a rear compartment that is isolated from the bus compart-
ment by a steel barrier. Isolation from the cable compartment
is provided by the cable support block or pothead support
plate and pothead.

Side View of 15 kV Metal-Clad Switchgear Shows Current
Transformers Accessible from Circuit Breaker
Compartment

This type of current transformer consists of several turns of
primary conductor and a cylindrical secondary coil inserted
inside the primary winding. One leg of the precut rectangular
steel laminations is stacked through the opening of the sec-
ondary winding. The primary winding may consist of several
turns, depending on accuracy and ratio desired.
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Bar Type FB and DB current transformers are used for appli- Standard Current Transformer Ratings
cations which require higher ratios than can be achieved with

the wound type MKS current transformer. The FB and DB cur-  Toroidal Type

rent transformers are mounted in the rear compartment of the g gy

equipment, and are isolated from other equipment in a manner

similar to the type MKS current transformer. Current Accuracy @ 60 Hz
One Metering Re-
Second |Momen- Burden (ohms laying
Type | Ratio | Thru | tary |B-0.1|B-0.5/B-1.0{B-2.0| Class
DD | 200/5 | Breaker Rating 06 | 24 | 48 | — | C20

DD | 300/5 | BreakerRating | 0.3 | 06 | 24 | 48 | C30
DD | 400/5 | BreakerRating | 0.3 | 06 | 1.2 | 24 | C50
DD | 600/5 | BreakerRating | 03 | 03 | 06 | 1.2 | C70
DD | 800/5 | Breaker Rating 03 03| 03] 06 |C100
DD |1200/5 | BreakerRating | 03 | 03 | 03 | 0.3 | C110
DD [1500/5 | Breaker Rating 03] 03] 03] 03 |C140
DD |2000/5 | BreakerRating | 0.3 | 0.3 | 03 | 0.3 | C100
DD |3000/5 | Breaker Rating 03103 03] 03 |C100

7.2 and 15 kV
Current Accuracy @ 60 Hz

One Metering Re-
Second |Momen- Burden (ohms) laying
Type | Ratio | Thru tary |B-0.1|B-0.5/B-1.0|B-2.0| Class

Current Transformers Are Mounted in Separate FD | 200/5 | Breaker Rating 12 | 12| 48 | 48 |cdo

Enclosure Against the Circuit Breaker Compartment Rear FD | 300/5 | BreakerRating | 06 | 06 | 12 | 48 | C60

Plate Which Supports the Stationary High-Voltage FD | 400/5 | BreakerRating | 03 | 06 | 12 | 24 | C80
Bushings. Photo Shows CT Covers Removed. FD | 600/5 | BreakerRating | 0.3 | 03 | 06 | 1.2 | C130

FD | 800/5 | Breaker Rating 03 103|031 06 |C180
FD |1200/5 | BreakerRating | 0.3 | 0.3 | 03 | 0.3 | C250
FD |1500/5 | Breaker Rating 03 | 03| 03| 03 |C240
FD |2000/5 | BreakerRating | 0.3 | 03 | 03 | 0.3 | C380
FD |3000/5 | Breaker Rating 03 ]103] 03] 03 |C260
FD ]4000/5 | BreakerRating | 03 | 03 | 03 | 03 | C350

Wound Type Current Transformers Mounted in Rear of 5
kV Unit
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Standard Current Transformer Ratings Standard Current Transformer Ratings
Wound Type Bar Type
Current Accuracy @ 60 Hz Accuracy @ 60 Hz Re-
One Metering Re- Melering Burden (ohms laying
Second | Momen- | Burden {obms) |jaying| | Type | Ratio |B-0.1|B-0.2 | B-0.5]|B-1.0 |B-2.0] Class
Type | Ratio | Thru fary B-0.1|B-0.5 | B-2.0 | Class DB 200/5 0.3 0.6 192 4 48 C40
MKS-1 25/5 | *37500 60000 1.2 24 — |T10 DB 250/5 0.3 0.3 06 1.2 2.4 Ca0
MKS-1 30/5 | *37500 60000 1.2 2.4 — 710 DB 300/5 03 03 06 06 12 60
MKS-1 | 40/5 | *37500 60000 0.6 1.2 48 {Ti5 DB 400/5 0.3 0.3 0.3 06 1.2 Ca0
MKS-1 50/5 | *37500 60000 0.6 0.6 24 |T25 OB 500/5 0.3 03 0.3 0.3 06 C110
MKS-1 75/5 | *37500 60000 06 0.0 12 T35 DB 600/5 03 0.3 0.3 03 0.6 C130
MKS-1 [100/5 | *50000 80000 .3 0.3 06 |T65 DB 800/5 0.3 0.3 0.3 0.3 0.3 C120
MKS-1 [150/5 | *50000 80000 0.3 0.3 06 {T70 DB [ 1000/5 03 0.3 0.3 03 03 C150
MKS-1 | 200/ | *50000 80000 0.3 03 06 |T80 DB | 1200/5 0.3 03 03 0.3 03 C190
MKS-1 |300/5 | *50000 | 100000 0.3 03 06 T90 DB | 1500/5 03 0.3 0.3 0.3 0.3 G210
MKS-1 t400/5 | *50000 | 100000 0.3 03 06 |T80 DB | 2000/5 0.3 03 0.3 0.3 0.3 C210
MKS-1 |600/5 57000 | 141000 0.3 0.3 06 |T100 DB | 2500/5 03 0.3 0.3 03 0.3 C260
MKS-1 |800/5 68000 | 141600 0.3 03 06 |T180 DB 1 3000/5 0.3 03 0.3 0.3 03 C320
DB | 3000/3.75 03 0.3 03 03 0.3 C300
DB | 3000/3 0.3 03 0.3 0.3 0.3 Ca00
Current Accuracy @ 60 Hz
One Metering Re-
Second | Momen- | Burden (0hms) Jjaying
Type Ratio Thru lary B-0.1|B-0.5 | B-2.0 | Class Accuragy @ 60 Hz R
MkS-3 | 2555 |*arso0 | 60000 | 24 | 24 | — |T10 Metering Burden (chms Iav.i:u
MKS-3 | 30/5 | 37500 60000 2.4 24 — | T10 .
vks3 | 405 | 37500 80000 | 12 54 _ s Type Ratio B-0.1|8-0.2 | B-0.5|B-1.0 | B-2.0| Class
MKS-3 | 5055 | 37500 | 60000 | 12 | 12 | — |T25 FB | 2005 06 | 06 | 12 | 24 | 48 | C40
MKS-3 | 75/5 | *a7500 | 60000 | 06 | 06 | 24 |T35 FB | 250/ 06 | 06 | 12 | 24 | 24 | C30
MkS-3 10055 | *s0000 | sooo0 | 06 | 06 | 1.2 [T65 FB | 30055 03 | 03 |06 | 12 | 24 | C&O
MKS-3 |150/5 | *so000 | soco0 | 03 | 03 | 12 |T70 FB | 400/5 03 | 03 | 03| 06 | 12 | C90
MKS-3 |200/5 | *s0000 | 80000 | 03 | 03 | 12 |T80 FB | 5005 03 103 |03 |06 |12 | CHO
MKS-3 |30055 | *s0000 | 100000 | 03 | 03 | 06 |T90 FB | 6005 03 | 03 | 03| 03 | 06 | C140
MKS-3 |400/5 | *50000 | 100000 { 03 | 03 | 06 |T80 FB | 800/5 03 | 03 | 03] 03 | 03| €150
MKs-3 |600/5 | 57000 | 141000 | 03 | 03 | 06 [T100 FB | 1000/ 03 103 ]03] 03 [03] C190
MKS-3 |800/5 | 68000 | 141600 | 03 | 03 | 06 |T80 FB 12005 03 103 |03] 03] 03] C20
* With B-0.2 burden or greater on secondary. FB 150075 03 0.3 03 03 0.3 C290
FB | 2000/5 03 03 0.3 0.3 0.3 C200
FB | 2500/5 03 03 0.3 03 0.3 C240
Note: One second and momentary ratings are same as hreaker rating FB 3000/5 03 0.3 0.3 03 0.3 290
for bar type FB anc DB current transtormers FB 13000175 | 03 | 03 0.3 03 0.3 C250
Note: Continuous thermal rating at rated primary current and 40°C of FB | 3000/3 03 | 03 | 03 | 03 | 03 | C250
switchgear room ambient ... 1.0 FB | 4000/5 03 | 03 03 | 03 03 | C320
Note: Other CT ratios as well as multi-ratio CT's are available. FB | 4000/4 03 ]03 ]031]03 ] 03[ C400
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Instrument Transformers

Trunnion-Mounted Voltage Transformers—Automatic
Disconnection, Easy Withdrawal for Test or Inspection

Voltage transformers used in the switchgear are built and tested
in accordance with the latest NEMA and |IEEE standards.

The use of epoxy resin as the insulation between primary and
secondary windings permits corona control with less space
between coils. Smaller in size than conventional dry-type

transformers, three VT's can be mounted on one tilt-out carriage.

The drawout compartment for voltage transformers is located
in the top rear of the circuit breaker cubicle at convenient
shoulder height, or the compartment can be mounted in an
auxiliary cubicle. The transformers are mounted on a separate
base which pivots in a pair of trunnions. The pivoted base is
easily rotated 135 degrees to disconnect position. Three volt-
age transformers may be mounted on one tilt-out carriage.

While pivoting from the connected to the disconnected posi-
tion, the transformer primary windings and transformer-mounted
current-limiting fuses are automatically and safely grounded
to remove any charge from the windings. When the trans-
formers are in the disconnect position, the base acts as a bar-
rier between the primary studs and the operator. The weight is
distributed so that minimum effort is needed to revolve the
carriage.

Type DP (5 kV) Voltage Transformers

Accuracy Class Volt-Amp
Ratio Thermal | Hertz
WI|X|Y]| Z Rating
4800/120 | 03 | 03 | 03| 1.2 400 50/60
4200/120 | 03 | 0.3 | 03 | 1.2 400 50/60
2400/120 { 0.3 | 0.3 | 03 | 1.2 400 50/60
Type FP (15 kV) Voltage Transformers
Accuracy Class Volt-Amp
Ratio Thermal | Hertz
W[l X |Y]| Z Rating
14,400/120 | 0.3 | 03 | 03 | 0.6 1000 50/60
12,000/120 | 0.3 | 0.3 | 03 | 0.6 1000 50/60
8400/120 | 0.3 | 0.3 1 03 | 06 1000 50/60
7200/120 1 0.3 | 0.3 | 03 | 0.6 1000 50/60
4800/120 | 0.3 | 0.3 1 03 | 0.6 1000 50/60
4200/120 | 0.3 1 03 |1 03] 0.6 1000 50/60

- Description
H1
Primary
Fuse | _—— Connection
H2 Primary
Primary Conductor
Connection Iron
__—Core
Primary .
- Secondary
Winding Terminal
Connections

2. Latches Are Turned to Release Trunnion Mounted
Carriage.
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The drawout mechanism is trunnion operated with the trans-
former fuses mounted on a separate base which revolves 135
degrees from the connected position to the disconnected or
test position. The weight of the revolving carriage is distributed
so that it swings out easily. During the half-revolution required
to fully disconnect, the current-limiting fuses are automatically
grounded to remove any charge. When the disconnect posi-
tion is reached, the stationary disconnect studs are behind a
steel barrier. No accidental contact with the high voltage circuit
is possible.

7.2 kV and 15 kV control power transformers are available as

3. Carriage Is Rotated to Disconnect Transformers. Fuse  a combination Fuse/CPT trunnion mounted device in single

Strikes Grounding Strap to Remove Static Charge. phase ratings thru 15 kVA. This allows additional compartmen-

tation space in the same vertical section for auxiliary devices
such as batteries.

4. Transformer Carriage Rotation Is Completed, Placing
Grounded Fuses Outside of Unit for Safe and Conve-
nient Removal and Replacement.

Control Power Transformers

Performance-Tested Control-Power Transformers for
Operating Breakers, Compartment Lights, Outlets,
Heaters

Control-power transformers are furnished when specified to
supply power for the functions of the switchgear lineup. They
are built and tested in accordance with the latest IEEE and
NEMA standards. They meet these standards with respect to
temperature in metal-clad switchgear and are designed with
a uniformly low reactance to assure good regulation. Primary
fuses are current limiting.

Trunnion-Mounted Fuses for the Stationary-Mounted
Control Power Transformer Are Mechanically Interlocked
with Secondary Thermal Breaker to Prevent Load Break.
When the Secondary Breaker Is Closed, Rotation of
Carriage is Prevented as Interlock Engages Breaker

Toggle.

Control transformers are stationary mounted with tilt-out fuses.
The fuses are mounted on a tilt-out carriage which operates in
the same manner as the voltage transformer carriage. ‘

A thermal circuit breaker on the secondary side of the trans-
former is interlocked with the carriage. It cannot be rotated
unless the circuit breaker is open. This prevents accidental
circuit interruption with the main primary contacts.
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_ Description

When the Secondary Breaker Is Open (Top), Rotation of
Carriage Is Possible (Bottom).

Auxiliary Switches And Wiring
Auxiliary Switches (Breaker Mounted)

On Vacuum Circuit Breakers, Type MSV and FSV, up to four
pre-selected auxiliary contact stages may be wired out for
customer use. As standard, these fixed contact stages are 2-
Normally Open and 2-Normally Closed.

Cubicle Mounted Auxiliary Switches (Mechanism
Operated—MOC)

On Air-Magnetic Circuit Breakers, Type MA, FA, FB, and FC,
the Type Q-10 auxiliary switch is used. It has 8 individually
adjustable contact stages with 4 normally being used in the

Control Power Transformer Mounted in Bottom
Compartment of 5 kV Auxiliary Unit with Its Trunnion-
Mounted Fuses in Center Compartment.

circuit breaker control circuit. The balance may be wired out
for customer use.

When specified, extra type Q-10 auxiliary switches can be
mounted on the left-hand side of the cubicle. Switches are
operated by a notched lug attached directly to the circuit breaker
mechanism main crank and are available in 8, 12, and 16 stages.
The making point of each stage can be adjusted completely
individually in 15-degree steps. The rotor is adjusted by press-
ing the contact to the sides and rotating it within its insulated
housing until it snaps into desired position. The switches can
be converted from NC to NO and vice versa in the field.

Truck Operated (TOC) Cell Switch

The truck operated switch is mounted at the rear of the circuit
breaker compartment and is actuated by the circuit breaker
when it is in the connected position. These are push button
type switches and they are available in stackable elements
with a maximum of eight contacts. (4 N.O. and 4 N.C.)

Wiring

The secondary and control wiring is brought to terminal blocks
which have numbered points for identification. Separate ter-
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minal blocks are supplied for all secondary and control con-
nections leaving the metal-clad cubicle with one side reserved
for external connections.

Standard secondary and control wiring is NEC Type SIS insu-
lated for 600 volts and no smaller than No. 14 AWG. Wiring
between cubicles is carried in an accessible wiring trough.

Auxiliary Switch Ratings (Vacuum Breaker Mounted)

Characteristic Rating
Maximum Operating Voltage 500V
Continuous Current, Max. 10A
Making Current, Max. 30A
Breaking Capacity
Resistive Load DC or AC 1200 VA
Inductive Load at 220VDC Panel Door Is Shown Open to Reveal Cubicle Mounted
(L/R = 20ms) 750 VA Auxiliary Switches. (MOC) ‘

Q-10 Auxiliary Switch Ratings
(Air Magnetic Breaker Mounted or MOC)
Interrupting Ratings
Voltage Non-Inductive Inductive
Current Current
24 VDC 40 30
48 VDC 30 20
125 VDC 15 10
250 VDC 8 5
110 VAC 75 30
220 VAC 50 25
440 VAC 25 -

Truck Operated Switch (TOC)
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Control and Instrument Switches

All switches furnished are switchboard type. They are of ro-
tary-type construction, with two contacts per stage.

Circuit breaker control switches have pistol-grip handles, in-
strument switches have round notched handles, and transfer
or auxiliary switches have oval handles. Standard switches have

black handles.

All circuit breaker control switches have a mechanical flag in-
dicator which shows a red or green marker to indicate the last
manual operation of the switch.

Convenient Full-Panel Metering And Relay

All instruments, meters and relays are standard switchboard
type for mounting on cold rolled steel panels. Conventional
semiflush mounted cases with dull black finish are normally
used. All meters and protective relays, if available as standard,
are of the draw-out type with built-in test devices.

Indicating and recording instruments, meters and relays are
of the rectangular type, semiflush mounted. Special instru-
ments will be furnished upon request. All scales have a suit-
able range and are designed with black letters on a white
background.

' Siemens Standard Instruments Have Taut-Band

Suspension and 250° Scales.

Accessories
The following accessories will be supplied, but not housed:

1—Racking lever.

1—Maintenance closing spring blocking device (to permit slow
closing air magnetic circuit breakers).

1—Manual spring charging crank.

1—Fifth wheel.

1—Test plug, less cable, for drawout relays and watthour me-
ters. (optional)

1—Plug jumper (optional) or 1-test cabinet (optional).

1—Floor plate racking extension (for type F indoor units).

1—Transfer truck (for conventional outdoor switchgear only).

1—Arc chute support stand (air magnetic circuit breakers).

Optional test devices—either a plug jumper or test cabinet—
are available for testing the circuit breaker outside of its cubicle.

The plug jumper is used to bridge—with a flexible cable—the
secondary disconnects so that the circuit breaker can be elec-
trically closed and tripped with the control switch on the instru-
ment panel.

Plug Jumper (Optional)
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The test cabinet is connected to a plugging device by a flexi-
ble cable. It can be either bench- or wall-mounted remotely
from the switchgear, near a suitable power source that must
be wired into the cabinet by the user.

The plug jumper should be specified when normal mainte-
nance is to be done in front of the switchgear. When circuit
breakers are to be tested in a separate maintenance area, the
test cabinet is recommended.

Test Cabinet with Flexible Cable and Plugging Device
(Optional)

Fifth Wheel Facilitates Breaker Handling

Outdoor Housings
General

Two types of outdoor housings—shelter-clad™ single aisle and
Shelter-Clad™ common aisle—are available to meet any ap-
plication. Both types can be furnished with all classes of high
voltage metal-clad switchgear.

Steel plates are supplied for covering the space between the
ends of the “I" beams to prevent entrance of debris. The un-
derside of the enclosure and beams are undercoated with as-
phaltic material. The switchgear is shipped in convenient groups
for erection in the field. Shipping groups do not exceed fifteen
(15) feet in length. Necessary erection hardware is furnished.

Shelter-Clad™ Housing—Single Aisle

The Shelter-Clad switchgear consists of indoor type circuit
breaker and auxiliary cubicles located in a weatherproof steel
housing having an operating aisle space of sufficient size to
permit withdrawal of the circuit breakers for inspection, test or
maintenance. An access door is located at each end of the
aisle, with provision for padlocking on the outside, but also
arranged so that the door can be opened from the inside re-
gardless of whether or not it has been padlocked on the out-
side. The aisle space has adequate incandescent lighting which
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e

is controlled by means of a three-way switch at each access
door.

Included in the switchgear are the following:

a. One (1) space heater, 500 watts, 240 volts, A.C. in each unit.
b. Two (2) utility duplex receptacles, one at each access door
for electric tools, extension cords, etc.

The complete assembly rests on four (4)—6 inch high “I" beams
running parallel to the length of the switchgear.

The weatherproof enclosure for the aisleway is shipped disas-
sembled for ready erection in the field.

Shelter-Clad™ Housing

Shelter-Clad™ Housing—Common Aisle

The Shelter-Clad switchgear consists of two (2) lineups of in-
door type circuit breaker and auxiliary units located in a weath-
erproof steel housing having a common operating aisle space
of sufficient size to permit withdrawal of the circuit breakers for
inspection, test or maintenance. An access door is located at
each end of the aisle, with provision for padlocking on the out-
side, but also arranged so that the door can be opened from
the inside regardless of whether or not it has been padlocked
on the outside. The aisle space will have adequate incandes-
cent lighting which will be controlled by means of a three-way
switch at each access door.

Included in the switchgear are the following items:

a. One (1) space heater, 500 watts, 240 volts, A.C. in each
cubicle.

b. Two (2) utility duplex receptacles, one at each access door,
for electric tools, extension cords, etc.

Door Assembly is Packed in Shipping Box with Floor
Plates, Roof Decks, and Associated Hardware.

Roof Decks Are Fastened Together Using Channel
Washers. The Joint Channels Are Placed so that Inside
Clips Engage Channel Washers. Channel Is Then Slid
Toward Peak. Gasketing Is not Required.
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 Description

The complete assembly rests on five (5)—6 inch high “I” beams
running parallel to the length of the switchgear.

The weatherproof enclosure for the aisleway is shipped in sec-
tions for ready erection in the field.

Shipment and Assembly

Shelter-Clad switchgear is shipped in two portions, one factory
assembled and one boxed. The factory assembled portion
contains the metal-clad switchgear, one-half the housing, and
the wall from the sheltered aisle opposite the unit panel doors.
The boxed portion contains the knocked-down shelter-aisle in-
cluding floor plates, roof deck, roof channels, and door braced
for shipment. Every precaution is taken to insure its safe arrival.

In assembly the switchgear lineup is supported by six-inch
base “I” beams and rests on preset concrete foundation piers
or a poured slab—the only foundation preparation needed prior
to receiving the outdoor equipment. After the factory assem-
bled portion of the outdoor group is in position, the aisleway
portion is easily constructed. The front wall, which covers the
meter panels during shipment, is removed and placed in po-
sition to form the front wall of the aisle. The aisle beam is set
into position and the wedge plates, door assemblies, roof decks,
and floor plates are then bolted into place.

Adjacent roof plates are bolted together, forming a joint be-
tween plates that runs parallel to the slope. Each bolt holds U-
shaped brackets in place, one leg extending above the joint.
A cover channel slides into place towards the gable, covering
the joint. The channel engages the bracket extensions with
welded clips inside the channel as it slides toward the peak.
The channel is then secured at the peak by interlocking with

* pre-cut notches in the gable. This results in a rigid joint that is
free of hardware.

The completely assembled unit is firmly secured to the piers
and the cable or bus connections are attached. Insert break-
ers and the lineup is ready for service.

Front Wall Covering Meter Panels During Shipment Is
Removed and Placed in Position to Form the Front Wall
of the Aisleway.
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§ and 15 kV Air Magnetic and Vacuum Circuit Breakers e Descri ptaon
5 kV Circuit Breaker Data
Siemens Type MA-250 |5-MSV-250| MA-350 |5-FSV-350
Air Air
Interrupter Type Magnetic | Vacuum | Magnetic | Vacuum
Description
Nominal Voltage Class—kV, BMS ................... . ... 4.16 4.16 4.16 4.16
Nominal 3 Phase MVA Class ... ..o 250 250 350 350
Voltage Rating
Rated Maximum Voltage—KkV, RMS—V ... ... 4.76 4.76 4.76 4.76
Rated Voltage Range Factor—K .. ..................... ... 1.24 1.24 1.19 1.19
Current Ratings
Rated Continuous Current at 60 Hz—AMP RMS ...................... 1200 1200 1200 1200
2000 2000 2000 2000
2500
25007 2500 2500" 3000
3750"
Rated Short Circuit Current at Rated Maximum Voltage
(Symmetrical)—kA, RMS—I .......... ... 29 29 41 41
Rated Interrupting Time
CYCIBS . 5 5 5 5
Maximum Permissible Tripping Delay (Y} Sec ...................... ... 2 2 2 2

S = Ratio of required asymmetrical interrupting capability to symmetrical interrupting capability.
*  The 2500 and 3750 ampere ratings are achieved with fan cooling.

K is the ratio of rated maximum voltage to the lower limit of the range of operating valtage in which the required symmetrical and
asymmetrical interrupting capabilities vary in inverse proportion to the operating voltage.

To obtain the required symmetrical interrupting capability of a circuit breaker at an operating voltage between 1/K times rated
maximum voltage and rated maximum voltage, the following formula shall be used

Required Symmetrical Interrupting Capability = Rated Short-Circuit Current Times the Ratio of (Rated Max. Voltage)
(Operating Voltage)

For operating voltages below 1/K times rated maximum voltage, the required symmetncal interrupting capability of the circuit breaker
shall be equal to K times rated short-circuit current.
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5 and 15 kV Air Magnetic and Vacuum Circuit Breakers Descri ptlon
5 kV Circuit Breaker Data
Siemens Type MA-250 |5-MSV-250| MA-350 |5-FSV-350
Air Air
Interrupter Type Magnetic | Vacuum | Magnetic | Vacuum
insulation Level
Rated Withstand Test Voltage

Low Frequency—kV, RMS ... . ... .. ... 19 19 19 19

Impulse Crest—KV .. ... 60 60 60 60
Related Required Capabilities
Minimum Voltage (W/K)—kV, RMS ... ... 3.85 3.85 4.0 4.0
Maximum Symmetrical Interrupting Capability—

KA, RMS (KI) .. 36 36 43 49
Short-Time (3 Sec.) Current Carrying Capability—

KA, BMS (KT} . e 36 36 49 49
Closing and Latching Capability-—kA, RMS Std. (1.6 KI) ... ......... 58 58 78 78
Available (Special Order) ............. .. 78 — — —
S FBCIOT .. .ot 1.21 1.20 1.21 1.20
Operating Time
From Energizing Trip Coil Until Contacts Part, Milliseconds (avg) ..... 30 33 30 33
From Energizing Close Coil Until Contacts Touch, Milliseconds (avg) . 65 75 65 75
Spring Charging Time, Stored Energy, Seconds (max) ................ 3 8-10 3 8-10

S = Ratio of required asymmetncal interrupting capability to symmetrical interrupting capability

*  The 2500 and 3750 ampere ratings are achieved with fan cooling

K is the ratio of rated maximum voltage to the lower limit of the range of operating voltage in which the required symmetrical and

asymmetrical interrupting capabilibes vary in inverse proportion to the pperating vollage

To obtain the required symmetrical interrupting capability of a circuit breaker at an operating voltage between 1/K times rated
maximum voltage and rated maximum voltage. the following formula shall be used

Required Symmetrical Interrupting Capability = Rated Short-Circuit Current Times the Ratio of (Rated Max. Voltage)
(Operating Voltage)

For operating voltages below 1/K times rated maximum voltage. the required symmetrical interrupting capability of the circuit breaker

shall be equal to K times rated short-circuit current.
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§ and 15 kV Alr Magnetic and Vacuum Circuit Breakers Descri ptlon
7.2 and 15 kV Circuit Breaker Data
15-FSV- | 15-FSV-
Siemens Type FB-500 {7-FSV-500| FC-500 [15-FSV-500| FC-750 750 1000
Air Air Air
Interrupter Type Magnetic | Vacuum | Magnetic | Vacuum | Magnetic | Vacuum | Vacuum
Description
Nominal Voltage Class—kV, RMS ........... ... 7.2 7.2 13.8 13.8 13.8 13.8 13.8
Nominal 3 Phase MVA Class ................... 500 500 500 500 750 750 1000
Voltage Rating
Rated Maximum Voltage—kV, RMS—V ......... 8.25 8.25 15 15 15 15 15
Rated Voltage Range Factor—K ............... 1.25 1.25 1.30 1.30 1.30 1.30 1.30

Current Ratings
Rated Continuous Current at 60 Hz—AMP RMS

1200 1200 1200 1200 1200 1200 1200
2000 2000 2000 2000 2000 2000 2000
2500~ 2500" 2500* 2500 2500* 2500" 2500"

3000 3000 3000 3000
3750 37507 3750" 3750*
Rated Short Circuit Current at Rated Maximum
Voltage
(Symmetrical)—kA, RMS—I . ................ 33 33 18 18 28 28 37
Rated Interrupting Time
CYCIBS o e 5 5 5 5 5 5 5
Maximum Permissibie Tripping Delay (Y) Sec. .. 2 2 2 2 2 2 2

K = Rated voltage range factor.
S = Ratio of required asymmetrical interrupting capability to symmetrical interrupting capability.
*  The 2500 and 3750 ampere ratings are achieved with fan cooling.

K is the ratio of rated maximum voitage to the lower limit of the range of operating voltage in which the required symmetrical and
asymmetrical interrupting capabilittes vary in inverse proportion to the operating voltage.

To obtain the required symmetrical interrupting capability of a circuit breaker at an operating voltage between 1/K tmes rated
maximum voltage and rated maximum voltage, the following formula shall be used.

Required Symmetrical Interrupting Capability = Rated Short-Circuit Current Times the Ratio of (Rated Max. Voltage)
(Operating Voltage)

For operating voltages below 1/K times rated maximum voltage, the required symmetrical interrupting capability of the circuit breaker
shall be equa! to K times rated short-circuit current.
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General Arrangements . .
5 kV Indoor ~ Dimensions
7.2 and 15 kV Circuit Breaker Data
7-FSV- 15-FSV- 15-FSV- | 15-FSV-
Siemens Type FB-500 500 FC-500 500 FC-750 750 1000
Air Air Air
Interrupter Type Magnetic | Vacuum | Magnetic | Vacuum | Magnetic | Vacuum | Vacuum
insulation Level
Rated Withstand Test Voltage
Low Frequency—kV, RMS ................... .. 36 36 36 36 36 36 36
Impulse Crest—kV .............. o 95 95 85 95 95 95 95
Rated Required Capabilities
Minimum Voltage (V/K)—kV, RMS .............. 6.6 6.6 11.5 1.5 11.5 11.5 11.5
Maximum Symmetrical Interrupting Capability—

kA, BMS (KD ... 41 41 23 23 36 36 48
Short-Time (3 Sec.) Current Carrying

Capability—kA, RMS (KI} .................... 41 41 23 23 36 36 48
Closing and Latching Capability—kA, RMS Std.

(1B KD o 66 66 37 37 58 58 77
Available (Special Order) .. ..................... 77 77 58 58 77 77 —
SFactor .......... . . e 1.21 1.20 1.21 1.20 1.21 1.20 1.20
Operating Time
From Energizing Trip Coil Until Contacts Part,

Milliseconds (@vQ} .. ...cccvviiiii 31 33 31 33 31 33 33
From Energizing Close Coil Until Contacts

Touch Milliseconds (avg) ..................... 71 75 71 75 71 75 75
Spring Charging Time—Seconds (max) ........ 3 8-10 3 8-10 3 8-10 8-10

K = Rated voltage range factor.

S = Ratio of required asymmetrica! interrupting capability to symmetrical interrupting capability.

*  The 2500 and 3750 ampere ratings are achieved with fan cooling.

K is the ratio of rated maximum voltage to the lower limit of the range of operating voltage in which the required symmetrical and
asymmetrical interrupting capabilities vary in inverse proportion to the operating voltage.

To obtain the required symmetrical interrupting capability of a circuit breaker at an operating voltage between 1/K times rated
maximum voltage and rated maximum voltage, the following formula shall be used.

Required Symmetrical Interrupting Capability = Rated Short-Circuit Current Times the Ratio of (Rated Max. Voltage)
{Operating Voltage)

For operating voltages below 1/K times rated maximum voltage, the required symmetrical interrupting capability of the circuit breaker
shall be equal to K times rated short-circuit current.
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Medium Voltage Horizontal Drawout Metal-Clad Switchgear
§ and 15 kV Air Magnetic and Vacuum Circuit Breakers

Description

Circuit Breaker Data

MA-250 5-MSV-250
MA-350 5-FSV-350 5-FSV-350
FB-500 7-FSV-500 7-FSV-500
FC-500 FB-500 15-FSV-500
Siemens Type with FC-750 15-FSV-750 15-FSV-750
Stored Energy Operator 15-FSV-1000 15-FSV-1000
Interrupter Type Alr Magnetic Air Magnetic Vacuum Vacuum
1200A 1200A
2000A 3000A 2000A 3000A
Continuous Current Rating 2500A* 3750A* 2500A* 3750A*
Trip Coll (80 E/R)—Amps
24 Volts DC (14-28) ...... ........ 26.0 — — —
48 Volts DC (28-56) ............... 8.0 30.0 20.0 20.0
125 Volts DC (70-140) ... ........ 4.0 12.0 54 5.4
250 Volts DC (140-280) ........... 2.0 7.0 2.1 2.1
120 Volts AC (104-127) ........... 7.0 7.0 4.7 4.7
240 Volts AC (208-254) ........... 4.0 4.0 1.8 1.8
Capacitor (120/240) ............... 1.0 1.0 1.0 1.0
Spring Charging Motor—Amps
48 Volts DC (3856} ........ ...... 12.0 15.0 8.0 8.0
125 Volts DC (100-140) ........... 7.0 8.0 6.0 6.0
250 Volts DC (200-280) ........... 3.0 4.0 3.0 3.0
120 Volts AC (104-127) ........... 8.0 11.0 6.0 6.0
240 Volts AC (208-254) ........... 4.0 5.0 3.0 3.0
t Spring Release Coll—Amps
48 Volts DC (38-56) ............... 8.0 8.0 2.1 2.1
125 Volts DC (100-140) ........... 4.0 4.0 1.0 1.0
250 Volts DC (200-280) ........... 2.0 2.0 0.5 0.5
120 Volts AC (104-127) ........... 7.0 7.0 0.9 0.9
240 Volts AC (208-254) ........... 4.0 4.0 0.4 0.4

Values above represent averaget 80% E/R.

currents.
* Forced air rating.

(O Inrush currents may be 4 to 8 times these values
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Dimensions And Installation Data

5 KV Indoor Dimensions
Breaker Ratings | Air Magnetic Vacuum Structural Data
Cont.
Rated | Current Weight Weight Dimensions (in) |Drawout| Weight | Side Views and
kv | (Amps)| Type (Ibs) Type (tbs) Type WXDXH Aisle (Ibs) Floor Plans

416 1200 |MA-250 734 5-MSV-250 600 DM 26 X 74" X 72 50 1200 Pages 36 & 37
4.16 2000 [MA-250 834 5-MSV-250 625 DM 26 X 74" X 72 50 1200 Pages 36 & 37
416 1200 {MA-350 834 — — DN 26 X 74 X 72 50 1200 Pages 36 & 37
416 2000 |MA-350 884 — — DN 260X 74" X72 50 1200 Pages 36 & 37
4.16 1200 — — 5-FSV-350 1200 FN 36 X894 X 92 66 1800 | Pages 38 & 39
416 2000 — — 5-FSV-350 1200 FN 36 X84 X 92 66 1800 Pages 38 & 39
4.16 3000 — — 5-FSV-350 1200 FN 36 X94 X982 66 1800 | Pages 38 & 39

* Units with 1200A or 2000A main bus. Units with 3000A main bus are 76" deep.

Maximum shipping group is 157-2" or 7 26" units.

Additional weight for impact loading is equal to the sum of the weights of the circuit breakers involved.

Left Side

Inter Unit - Top Cable Cable
Wiring Trough Wiring Trough Compartment Errance
Vent Access Panel Compartment
Instrument Voltage
Pane! ~ Transformer
Cable
Lug
Current | Rear
Transformer 72+ Removable
|~ Panels
Current - Bus tl;?.lars
Transformer g——"" Cable
Compartment}j Cireuit Disconr | | Support
Seconda Breaker [0~ ™1 2v | ECabIe
ondary __ ‘%; | I ntrance
Disconnect 7 AN 4 ™ {Compartment
50" Minimur | yAan N s
' b
Aisle Space / Ground Bar  Compartment
interlock
Mechanism

Carefully check that switchgear not furnished with supporting beams is i firm
contact with the sills. DO NOT FORCE CUBICLE INTO FIRM CONTACT BY
DRAWING DOWN MOUNTING BOLTS. THIS MAY DISTORT CUBICLE. Place
4"x4" shims, it necessary, in the area of the mounting points ta get firm
contact. Still channels and anchor bolts are normally furnished by the
purchaser.

When shirms are required, apply them
between the sill and switchgear. Apply
shims at the unit mounting boit locations
only

Customer's floor must not project above

) mounting surface of channels at any point
Circuit Breaker within the floor area covered by the
Drawout Side switchgear cubicles.

Bolt or Weld
Cubicle to Sill

After switchgear is leveled and permanently welded or bolted in place, apply
asphalt or epoxy grout between the foundation and the cubicle floor Siope the
grout so the breaker can be easily wheeled in and out of the cubicle. Conduit
height not to exceed 1-1%" above floor.




SIEMENS

Switchgear Division

Type D&F

Metal-Clad Switchgear

SG 3011

Page 37
January, 1987

Dimensions And Instailation Data

20-5/8" A
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50" * ; ,47\\\%.3/8" s-m"
Drawout _(('
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For Panel

%

- Swing on
End Unit

\%/

Floor Plan

5 kV indoor Dimensions
t— 26" »
f————— 22-1/2" — ] j-1-3/4"
Access Primary Cable Area
Alsle 1/8” Upfeed Downfeed
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40-3/8 1 Secondary Cable Area
Downfeed Upfeed
11.87"
A 2 7/8" Dia.
Q\ Bolt Holes
in Floor
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General Arrangements . .
5 kV Indoor Dimensions
Transtormer
Connection
Current
Transformer

_l"_"L\

Extension i’l a r—

| B A

. N\
I
[ ]
Bus Bars 4
1200 Amp or t
2000 Amp
H

Power Transtormer Secondary
Circuit Breaker.

Disconnect

Switch
{No Load
Interrupting}

_]____ Transfer

Bus Tie Cubicle {Transition

Bus
3

Feeder Breaker on Right Hand Side

Generator Control Auxiliary Cubicle.

Cubicle Not Needed). of Bus Tie Cubicle
I 8" g T
' Fuse (For
e ? Controfl
xtension
/ ns: \ Q Fuse J /Transformer)
Voltage  o!|= ; Holder =
Transformer ~T] o/ /I
Titted Open 1
% H / / % incoming
i ! Cable Lugs
Bus Bars [:
1200 Amp or
™ 2000 Amp ] | :g
L
l ]
ol .ﬁ\
i\ | Rheostat /r A h \

\_‘ Control / Support Plate
- Tranformer
Support Plate
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Synchronous Motor Contral Auxitiary Cubicle,

General Arrangements L : :
5 kV Indoor Dimensions
60-15/16" —3 13-1/16"
|
Bus Bars
\ 1200 Amp or
2000 Arnp
Circuit Breaker Cubicle Bus Duct.
Resistor
Space For §
Second Field
Field Application
¥ Panel Panel
Fiald
Contaclorn wme
Panel
: P4
[ Shunt
a®
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Dimensions and Instaliation Data
7.2 and 15 kV Indoor

Dimensions

Dimensions and Installation Data
7.2 and 15 kV Indoor

Breaker Ratings Air Magnetic Vacuum Structural Data
g 9
Cont. A =Height (in.)
Rated Current Weight Weight Air
kv {Amps) Type (Ibs.) Type {Ibs.) Type | Magnetic [Vacuum| Common Information
7.2 1200 FB-500 1780 7-FSV-500 860 FO o2 92 All units 36" W X 94" D
7.2 2000 FB-500 1900 7-FSV-500 860 FO az 92 All units 66" Drawout
7.2 3000 FB-500 2185 7-FSV-500 800 FO 92 a2 Aisle
13.8 1200 FC-500 1275 15-FSV-500 860 FO 92 92 All units 1800 Ibs
13.8 2000 FC-500 1375 15-FSV-500 860 FO 92 92 weight
13.8 1200 FC-750 1780 15-FSV-750 860 FQ 92 0z Side Views and Floor
13.8 2000 FC-750 1900 15-F5V-750 860 FQ 9z a2 Plans are located on
138 3000 2185 15-FSV-750 900 FQ 9z o2 Pages 40 thru 43
13.8 1200 2200 15-FSV-1000 1200 FR 100 92
13.8 2000 2320 15-FSV-1000 1200 FR 100 ay
13.8 3000 2360 15-FSV-1000 1200 FR 100 92
Maximum shipping group . . . 5 units. Additional weight for impact loading is equal to the sum of the weights of the breaker
involved.
Cabie Entrance
vent Compartment
_\ i v'; e ——— 2
T | - 1
Instrument — Cﬂ;ﬁg Inter Linit }l /f Voltage
Panel | Wiring Trough ' @E‘ Transformer
L - - :"':"'::':.1 4
1\ [ s -
. cuit
Hinged | Disconnect \\ Cablg| ——— Remavable Br:a:Ier . . Customer's floo! must nol
Barrier « | Torroidal I L Lu I Panels Erawout When shims are required. Boftor et above mounting
Path of \ LOAD, 9 A Line Side Side apply them between the sit Weld o rtace or channels at any
i } Current Bri —f— 8 and switchgear. Apply shims ~ Cubicle oy unic'the figor area
Current | Disgron:nr:ct mmmnmg bott 08l " covered by the swilchgear
Circuit . [t - cubicles
Breaker J = Cable
Current “--_.N_§Transformer9j—c l‘Ltrw Suppor
arfomer——— e
B o »
Secondary /’L:'- Cor:snt ; _b[
Disconnect Interiock 7 Ground . Cable Conduit Height Not To Exceet! 1-1/2° Abave Figor
- Mechanism Bar After switchgear is leveled and pemnanently welded or boited 1n place, apply
66" Minimum 04" Entrance asphait or epoxy grout between the toundation and the cubicle floor Siope the
Aisle S Compt. grout 50 the breaker can be easily wheeled i and out of the cubicie
isle Space
Typical Side View

Caretully check that switchgear not furnished with supporting beams i in firm
contact with the sills. DO NOT FORCE CUBICLE INTO FIRM CONTACT BY
DRAWING DOWN MOUNTING BOLTS. THIS MAY DISTORT CUBICLE. Place
4" x 4" shims, if necessary, in the araa of the mounting bolts to get firm contact
Sill channels and anchor bolts are nomally furnished by the purchaser.
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Dimensions And Installation Data

7.2 & 15 kV Indoor Dimensions
Ji" = o 36" 4)1
A X A "
7-1/2" -
, t— 16-1/4" — 3w
24-1/4 Primary Cable Area
Upfeed Downfeed
jff——  16.25"
Y / |
) -
792" l >-< /]]
* ", BW-
] - _
‘ 2” -'MHW L
* 5/8" Dia. Bolt Holes !
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- 16" —— et 16" ———Jm
94" 36
40-3/ Secondary Cable Area
Downfeed Upfeed
|
3" x 3" Anchor
Bolt Access !
— -—+
20-5/8" 16-1/16" —m
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General Arrangements

72815KkVindoor - Dimensions

L pad Side
. Current
Transformer =

Bus Side
Current -
Transformer

Circuit Breaker Unit Cubicle Downfeed or Upfeed Circuit Breaker Unit — Downfeed with Pothead

|

Circuit Breaker Cubicle Upfeed Bus Tie Cubicle (Transition Cubicle Not Needed}
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7.2 15 kV Indoor .~ Dimensions

0
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Circuit Breaker Cubicte with.Extension to Accommodate -
Multiple Potheads . Circuit Breaker Cubicle (with Superstructure)

| _Provision
T for
Drawout
Voltage
': \Transformer
Voltage v y hc'g’T"’“::"O”t,
Transformer o | ) E - use
[
I
!

Control Power
Transformer

%\%i‘? BT

’ Typical Auxiiiary Cubicle

*The top front compartment of an auxiliary unit can also be used for a trunnion mounted CPT (up to 15 kVA single phase}
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Dimensions And Installation Data 5 kV Outdoor i .
Single Aisle Shelter-Clad ™ Housings Dimensions
Breaker Type Structural Dimensions (Inches)
Unit A B ¢ Weight
Air . . . Factory .
Designation
Magnetic Vacuum g W|:ith Depth Assembled D E F H }{::;:emdLI:sg
Equipment ) '
MA-250 |5-M3V-250 SDM 26 150" 79-5/8 71-7/8 19 2-7/8 11-1/4 1900
MA-350 — SON 26 150 79-5/8 71-7/8 19 2-7/8 11-1/4 1900
— 5-FSV-350 SEN Reter 1o Page 43

“WMinimum Group Width—52 inches
“*With 3000 amp bus. this unit1s 152 inches deep Maximum shipping group 1s 15°-2" (7-26" units)
Note Addittional weight for impact loading 1s equal to the sum of the weights of the breakers involved

Refer to page 1 for breaker weights

Factery Assembied Equipment Field Assembled Equipment
B -
pe——~ —— C-Unit Depth ——— -~ - —— 70-3/8" Overall Aisle
4 | 1&8" Trangtormer 40-1:2" Door
LH Throal Both Ends 1612
T = |
(4 6 L Auxiliary : 1 ;r
. Conduit Herght not A S-34° + : Ut - E
A nill 10 Exceed 1-1/2° v L 8 3712 el i 434
Umt Floor 4l - ;(““ 3 \ :
34" Hex Nut above Unit Floor { 29.14" for FA.35011 e :4. F ‘| % 1|
Furn by Cust LR I3.EE —- . e T Fee__“rder f Sheltere:d #}lsleway )
¥ i 60" ' Bus, . 1 _ ) \ \ h
Bolting v T it Duet ! 18-t $30° Pane! \
Arrangerment _ = . j s ' | re— |G ane l
i [[ ' ‘ c g olt-—— — o 1 s Swng  |I! ,
" lampin - 1 |
e 1 LN T [ ha rueon | :
One o“: Two N pay Furn. by Siemens ' C L Ur]ﬂ é""-f-: Meter _F-‘ane1s : Unt Q i
Per P e v |lv] Space lor Customer Connections ! 1
et Position 4" . H ' | Secondary ' My
See Plan | e Floar . :
. Primary i 1 Roaf ! :
The maxmimum span for units with 1000 mva air  Fioor Root | V""‘a 0w 10 i, :
magnetic breakers is six feet. The diameter of ' A A e ™ € —m -
oy . 1 ! L]
pilings must not be less than 12 inches for 7’ ' il 7 Pane Swing | Beams ‘
. . ] A 1 .
maximum contact with the beams. Supports " || Feeder R TO'ELZﬂUHand : N
. . s 1% nd Linit
must be located at shipping splits. y o unt n( o_um G :
] . . H
+4|1'~ o i * { b 4L
ATl | : A
4 l + \._'_—ﬁ /
Roof Mounted i ust
Pnmary Bushings Floor Par e ocation of Customers

Anchor Bolts Grouted
ntp Foundaton
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Dimensions And Instailation Data 5 kV Outdoor . .
Single Aisle Shelter-Clad™ Housings Dimensions
Factory Assembled Field Assembted Voitage
Equipment Equipment Transformer
., and Fuse
2 Lamp
LA = =\ Throat P
4_’1 13-116" kN % \ \\mjl
| 13V ! ooor | I K | 108"
) 1 " i i
oo [\ aus | 383 | | 102
109-1/4” \_QJ: ! Duct | Clearance { 92" ; Cor;trol "
T ! = ransformer ] j
'—\:E, | ! ; } 85" 88" Fuse II ED Batteries
: TJBreake'r ' l | g "53/
e ' ¢ Control I
Y T . YY ontrol """'"-——T—'
{ L L 4 Transformer T L }
X Potheads A
bt C e 70-3/8" — | 'S Augxiliary Unit Housing
Feeder Unit Housing Foundation
Line
Roof Bushings
Disconnect
Switch
—
Transfer f’% T{::S"fz?:]er
Bus \\?‘k 116-7/8" ,r : and Fuse
o I
I [
" I I
! : ! |
| | I[ 4 :
Lugs / : : f 1
l :::;
= rJ : Y T L j
| | . .
1 ! Upfeed Feeder Unit Housin
Cables = I X P 6
b o X )
4" 3ol lg-

Transfer Bus Housing

Foundation Requirements—15 and 15 kV QOutdoor Single
Ajsle Shelter-Clad Housings

Supporting concrete pads, piers or pilings must be
constructed with true surfaces and in the same plane to
within 1/16 inch. On groups supported on 4 x 6—12 ibs./ft.
beams, the maximum span between supports must not
exceed nine feet.
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‘Dimensions And Instaitation Data 5 kV Outdoor e
Single Alsle Shelter-Clad™ Housings o Dimensions .
Breaker Type Structural Dimensions (inches) “Ninimurh group width - 72 nches
Al Unit Weight Maximum shipping group is 5 units
r i * H N
Magnetic Vacuum Designation | wWidth Depth (including | gefer 1o pages 1 or 3 for breaker weights
aisle) ibs.
Additional weight for impact loading s equai to the
- 5-FSV-350 SFN 36 1 70‘3/8® 2800 sum of the weights of the breakers involved.
FB-500 7-FSV-500 SFO 36 1 70'3”80 2800 See page 7 for foundation requirements.
FC-500 | 15-FSV-500 SFO 36 170380 | 2800 | ® w0
- - - " Add 5 With superstructure, top entry bus
FC-750 | 15-FSV-750 SFQ 36 170380 | 2800 |O® S oushinge. o roar
_ 15-FSV-1000 SFR 36 170-3/8() 2800 (® add4w [ drawout voitage transtormers
(> Add 6%"
. 170-3/8" ‘ o
: Factory Assembled Equip. Field Assembied Equip.
- 00 e () e
: Transformer Throat — 40-172" D(;foor 3 O
& € 16" / » Above Bottom of Sil|  Bot Ends——
[ I | -
I ¥ = ! ETS-UQ"@_‘
46-7/8" Auxitiary———51" M-37-1/2" 1|eg-4-3/4"
ng_mw . T Al y G)———#a? 12" ) ] <
36" 6 I} 14127 | :
8" — 3-1/8"
L 76-3 N }l* Sheitered Aisleway
o= ] H 76 Wide (O
"1 1 |
it Bus § ~
q ; | Duct j : 1 130° Panel
"EEE L _; \ Swing
e : 14-9/16"
8" . i Feeder
L7 |l Unit Jo——"Fuil Height
pace for Customer Connections 3-3/8" Meter Panels
16-1/4". _______-Primary
A Floor
24.-1/4" Se cgr?ggry Feeder Unit
40" -
Access 36’
Aisle ¢
L Panel Swing to
10" for Left Hand ¢
r N End Unit ,
\ 18-1/8
Roof Mounted 107 P
Primary Bushings Floor Plan _ ==~ Location of Customer’s

-

Anchor Bolts Grouted
into Foundation
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Dimensions And installation Data 7.2 And 15 kV Qutdoor
Single Aisle Shelter-Ciad™ Housings

Dimensions

Factory Assembled

Eguipment

i

& ~—1 r._...--— Bus Duct =

Figla Assembled
aag-  EGLIDMENt —te

121"

] |
Coor 4
38
94
Clearance

[—%

Factory Assembled Fieid Assembied
Equipment Equipment
e -—l - 2" —-1 ]...‘
-.--_--'—_ — - I Ilo‘” ‘ y
l_ [_1} : 108" 16-1/16" e
Current i
Transformers 90" 120-1116”7
' Door
38" ”
85
: Clearance h
" o ’ - I |
ot A post— 70-3/8" —mm|
Low Silhouette

Feeder Unit Housing

Applies to units with top entry bus duct, roof
bushings, rear drawout voltage transformers.
"Height with Superstructure—137-8/18"

Surge

1] ]_
Arrester/ e’

—_—t
| ]

11

ey

ay

11

o—o f
by "y )

Downfeed Feeder Unit Housing

1

 _ 1
B-te— 50-3/8" —me] ||
6"

High Silhouette
Feeder Unit Housing

Applies to umits with top entry bus duct, roof
bushings, rear drawout voitage transiormers.
‘Height with Superstructure—137-9/16"

Throat

Current

Y
| =" Transtormer Q H
] :

\,_.-—--_,__....-—--—*-—"""

Control Power
Transformer Fuse

S

H

Voltage . o !i }
Transfarmer ] -
Battery or Controt =1 ﬂ
Power Transformer L i
I ) 4 i
Auxiliary Unit Housing
Roof Bushings

28-1/8"

i

Current
Trans-
former

Roof Entrance Unit Housing
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Dimensions And instaliation Data 5 kV Outdoor Common . .
Alsle Shelter-Clad Housings Dimensions

Roof Assembly

-1/2"

Factory Assembled I ' Factory Assembled

Switchgear / \ .\s Switchgear
/s | \ o\ |

- / Fioor \ \

: P1e':tes | +

[~/ ] N2

p -

See page 36 for dirmensions of units
with 5-FSV-350 vacuum gircuit breakers.

Foundation Requirements

Supporting concrele pads, piers or pilings must be
constructed with true surfaces and in the same place to
within 116 inch. On groups supported on 4 x 6—12 ibs./ft
beams, the maximum span between supports must not
exceed nine feet. The diameter of pilings must not be less
than 12 inches for maximum contact with the beams.
Supports must be located at shipping splits.
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Dimensions And Installation Data 5 kV Outdoor Common ‘ . .
Aisle Sheiter-Clad Housings Dimensions
(Field
Factory Assembled Equipment Assembled Equipment) Factory Assembled Equipment
et 22814/ ———— —  — e - —
e 78-5/87 — - — 69-1/4" ———»iat © - 795187 -
Unit Depth* Door Frame Unit Depth*
8.7 Teansformer Throal | | Floor Plan
8 . g -
- BB” from Bottom of a0 7
Access Y | / Beams toCEof Throat i . - ~+% Door Both ’ &%
Aisle 471 | Y. - Ends - Access
Al H N FLIA == LT Aisle
Space Available * Feeder T Beams 4
inFloor 4 400 & B BT I tosaw | Unt T/
for Cust. M-8 —W ~60-3fB'3m - 60-3/8" e 41.3/8" — 12-1/2"
Connections-  Primary/Secondary - o Fuli ! "
\ if Her | Height ey "
178 ! A e | — Meter |§ = L T
, 74 . ¥ Space Available in Roof for
- - - 9-9/16 Panels g¢ : - Bus Duct
( q;_r Dt el e Cust. Gonnections  ~¢
’ i H_H : —4 -
610 8 ¥ il *‘5 T o Secondary Primary < ¢ Y
Q 10:..:1_ t v“ 71-1/8" -:-I 3.3/8" 3\\\\ T: ;2?1; 107 : F
B 1 it el R | swing Y-z Hi— -
5 + I * z \\‘ N 1 0” - -3/4
13-1/8 ¥ t AT - o/ a7, 440 4 Y
T » ' E'// §<” I ;'1&1/4 >
g VA e Y Bl
" v ” / o j’ L _1'* 70! ;_t 's Anchor Bolt
for Left Wi ocanon USIOMEr s AnRcnor S
,~J Feeder  Hand End a%’;gere‘ga (Grouted into Foundation)
19.1/2" Unit Unit Aisleway
Foof Mounted Primary * With 3000 amp bus unit depth is
Entrance Bushings increased by 2 inches.
> s
Unit Floor Conduit Height not
3/4” Hex Nut to Exceed 1-4/2"
Fumn. by Cust. S I S above Urut Fioor
2-3/4" 2-3/4" f
Bolt i 6.0
Ing 2n
Arrangement + ) ‘
Clamping
\ 3/4” Anchor Boit Washer
N Fum. by Cust. Fum. by Siemens
Cne of Two

. Per Position 4"
@ See Plan
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Dimensions and installation Data — 7.2 and 15 kV Qutdoor . .
Common Aisle Shelter-Clad Housings Dimensions

z X Roof Assembly
Gable
\E:’/”";E;*“Eﬁ 5

B r .
Dmr L : “ o . 2
Panel ! = _"] l‘_
112-172"
=
ob 4
Factory Assembled \ O\ Factory Assembled
Switchgear \ Switchgear
=)
Floor Plates \
Y | Y
[~/ ot =)
Conduit
z Height not
Unit Floor to Exceed 1-1/2°
Foundation Requirements FW:: ';:"C"i:t abave Unit Floor
Lm. . — e —— i
. . . . L " _ 4l
Supporting concrete pads, piers or pilings must be Bolting 294 3 l
. : Arrangement \ 6/0°
constructed with true surfaces and in the same place to -
within 1/16 inch. On groups supported on 4 x 6—12 |bs./ft _j.
beams, the maximum span between supports must not 'y Clamei
exceed nine feet. The diameter of pilings must not be less 3/4” Anchor Bolt Wlaashel p,g
than 12 inches for maximum contact with the beams. Furn. by Cust. Fum. by Siemens
Supports must be located at shipping splits. g‘ﬁepg’sg‘i’;';‘

See Plan 4
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Dimensions And Installation Date 7.2 And 15 kV Outddor S . :
Cemmon Aisle Shelter-Clad Housings R Dimensions c
Factory Assembled Equipment {Fieid Assembled Equipment) ., Factory Assembled Equipment
4 L
A [ - A »
*“Unit Depth DoorFame T " Unit Depth Fioor Plan ,
. Transformer Throat - Access
Access | 16 88" from Bottom of Sills . Asle

A Auxiliary
Space Available in Floor

Aisle !.; > e tofoﬂhroat

for Cust. Connections & 32-1/2"Syle 41.3/8"
— Primary f Secondary

1wg"

Rool Meounted Primary ’ )
Entrance Bushings Unit Aisleway

Cust”Connéctions
condary. Primary

24-1/4*

Location of Customer's Anchor Bolts
{Grouted into Foundation)

15-FSV-1000

100
268-172
94
90-7/6
60-3/8
60-378
101-3/4
107-1/4
69-1/4
8012
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Typical Metal-Clad
Switchgear

Specifications

Information set with a check box and fill-in data is to be sup-
plied by purchaser and denotes alternates, options and spe-
cific information.

General Description Of Switchgear— Units And Rating

The equipment outlined in this specification will consist of
[]indoor, [] Sheiter-Clad (walk-in) Metal-Clad switchgear with
horizontal drawout air magnetic, vacuum circuit breakers.
General construction features will be of a coordinated design
so that shipping groups are easily connected together in the
field into a continuous line-up. Necessary standard connecting
materials will be furmshed. Shipping groups ordinarily will not
exceed 15’ in length.

The general arrangement and single line diagram of the equip-
ment will be as indicated on Sketch No. dated.

Codes And Standards

The equipment covered in this specification, except as noted,
will be designed, manufactured, and tested in accordance with
the latest revisions of the applicable standards of:

ANSI — American National Standards Institute

ASTM — American Society for Testing and Materials
IEEE — institute of Electrical and Electronic Engineers
NEC — National Electric Code

NEMA— National Electrical Manufacturers Association

Service

The switchgear sections will be rated []5, []7.2, []15 kY,
with a maximum design voltage of kV. This equipment
will operate on a service voltage of volts,
phase, wire, hertz.

Insulation Levels

The assembled switchgear structures wilt be designed for the
following insulation levels:

Insuiation Test, (60 Hertz} .................... (119, (7] 36 kV
Full-wave Impuise Test ................... [] 60, [J95kV BIL

Dimensions

Approximate dimensions of the switchgear are shown on the
sketch included with this specification. The circuit breakers will
be removabie from, opposite from the control panel side. An
aisle space of inches is recommended or available to
permit withdrawal of the circuit breaker element.

Circuit Breakers

The air magnetic, vacuum circuit breakers will be:

Siemens TYPe ... i -
Nominal Voltage Class—KkV,BRMS ..................... —_
Nominal 3Phase MVAClass .......................... -
Rated Maximum Voltage—kV, RMS .. .. ............... —
Rated Continuous Current at 60 Mz—Amp, RMS .. .. .. -
Rated Shart Circuit Current at Rated

Maximum Voltage (Symmetrical—kA, RMS) ......... -
Rated Interrupting Time inCycles .................... -
Maximum Symmetrical Interrupting

Capability—kA, RMS ... ... _—
Short-Time (3 Sec.) Current Carrying

Capability—kA, RMS ... .. _
Closing and Latching Capability—

KA, BMSStG. . ... —

The circuit breakers will be three pole, single throw, mechani-
cally and electrically trip free, with position indicator, operation
counter, auxiliary switches, primary and secondary discon-
necting devices, and a mechanical interlock to prevent making
or breaking load current on the primary disconnects.

The circuit breakers will be equipped with a stored energy
operator.

The control voltages will be:

Spring Charging Motor: [[] 48, (] 125 (] 250 volt dc, [] 120,
[ 240 volt ac)

Spring Release (Close) Coil: [[] 48, [} 125, [ 250 volt dc,
(7120, [] 240 volt ac]

Trip Cail: [[] 24, 148, [ 125, [] 250 volt dc, [} 120, [] 240
valt ac capacitor trip]

The source of control power will be [] a battery provided in
the switchgear, [] a control power transformer in the switch-
gear, [ ] a separate supply provided by the Purchaser, a bat-
tery located in the vicinity of the switchgear,

Meters And Relays

All instruments, meters and relays are standard switchboard
type for mounting on the steel panels. All meters and relays, if
provided as standard, are of the drawout type with built-in test
devices.

Indicating and recording instruments, meters and relays are
of the rectangular type, semiflush mounted.

Control And Instrument Switches

All switches furnished will be switchboard type and are of rotary-
type construction, with two contacts per stage.

OJ
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Typlcal Metal-Clad

Switchgear

Specifications

Basic Structure

Each circuit breaker compartment will contain a manually op-
erated drawout mechanism with automatic shutters and safety
interlocks, and will also include the following:

a. Hinged front panel.

b. Primary and secondary disconnecting devices.
c. Control circuit cutout device.
d

. A set of ampere, [ copper (silver-plated at con-
nection points), [] aluminum (tin-plated at connection points)
3 phase, 3 wire insulated main bus and connections.

e. Ground bus of [] copper, [] aluminum.

f. Necessary terminal blocks, small wiring and control buses,
where required.

g. Cable supports, where required.
h. Engraved nameplate, as required.

Each auxiliary compartment will include the following:
a. Hinged front panel.

b. Asetof ________ ampere, [_] copper (silver-plated at con-
nection points), (] aluminum (tin-plated at connection points)
3 phase, 3 wire insulated main bus and connections.

¢. Ground bus of [] copper, [] aluminum.

d. Necessary terminal blocks, small wiring and control buses,
where required.

e. Cable supports, where reguired.
f. Engraved nameplate, as required.
High Durability Finish

The framework and the panels will be chemically cleaned, hot
phosphate treated, and nnsed, and given a coat of ANSI No.
61 indoor vinyl paint. After complete assembly, all exterior sur-
faces of outdoor units are given an additional coat of vinyl paint.

Production Tests

All products are tested and inspected as part of the regular
manufacturing procedure and are in accordance with ANS|
(C37.20 paragraph 5.3 for Switchgear Assemblies and ANSI
C37.09-1979 paragraph 5 for AC high-voltage circuit breakers.

Weatherproof Housing
Shelter-Clad Housing—Single Aisle

The Sheiter-Clad Switchgear will consist of indoor type circuit
breakers and auxiliary units located in a weatherproof steel

housing having an operating aisle space of sufficient size to
permit withdrawal of the circuit breakers for inspection, test or
maintenance. An access door will be located at each end of
the aisle, with provision for padlocking on the outside, but also
arranged so that the door can be opened from the inside re-
gardless of whether or not it has been padlocked on the out-
side. The aisle space will have adequate incandescent lighting
which will be controlled by means of a three-way switch at
each access door.

Included in the switchgear will be the following:
a. One (1) space heater, 500 watts, 240 volts A.C. in each Unit.

b. Two (2) utility duplex receptacles with integral ground fault
protection, one at each access door, for electrical tools, ex-
tension cords, etc.

The complete assembly will rest on four (4)—& inch high “I”
beams running parallel to the length of the switchgear. Steel
plates will be supplied for covering the space between the
ends of the "I" beams to prevent entrance of debris. The un-
derside of the enclosure and “I" beams will be undercoated
with asphaltic material.

The switchgear will be shipped in convenient groups for erec-
tion in the field, and shipping groups ordinarily will not exceed
fifteen (15) feet in length.

The weatherproof enclosure for the aisleway will be shipped in
sections for ready erection in the field. Necessary erection
hardware will be furnished.

Sheiter-Clad Housing—Common Aisle

The Sheiter-Clad Switchgear will consist of two (2) line-ups of
tndoor type circuit breakers and auxiliary units located in a
weatherproof steel housing having a common operating aisle
space of sufficient size to permit withdrawal of the circuit
breakers for inspection, test, or maintenance. An access door
will be located at each end of the aisle, with provision for pad-
locking on the outside, but also arranged so that the door can
be opened from the inside regardless of whether or not it has
been padlocked on the outside. The aisle space will have ad-
equate incandescent lighting which will be controlled by means
of a three-way switch at each access door.

included in the switchgear will be the following items:
a. One(1)space heater, 500 watts, 240 volts, A.C. in each unit.

b. Two (2) utility duplex receptacles with integral ground fauit
protection, one at each access door, for electric tools, ex-
tension cords, etc.




Type D&F
Metal-Clad Switchgear

Page 54
January, 1987

Switchgear Division

Typical Metal-Clad
Switchgear

Specifications

The complete assembly will rest on five (5)—6 inch high "I"
beams running parallel ta the length of the switchgear. Steel
plates will be supplied for covenng the space between the
ends of the “I" beams t¢ prevent entrance of debris. The un-
derside of the enclosure and “I” beams will be undercoated
with asphaltic material.

The switchgear will be shipped in convenient groups for erec-
tion in the field, and shipping groups crdinarily will not exceed
fitteen (15) feet in length

The weatherproof enclosure for the aisleway will be shippedin
sections for ready erection in the field. Necessary erection
hardware will be furnished.

Detailed Specifications

The group of indoor, outdoor switchgear, will include:
1—
1—--Ground bus.

The circuit breaker units and auxiliary units will be as specified on the following sheets.

ampere, 3 phase, main bus.

Incoming Line Unit(s) Or Feeder Unit(s) Or Future Feeder Unit(s)
Unit(s) Number
[J Each, ] This unit will contain the following:

[1 Air, [] vacuum circuit breaker, rated amperes, type

OJ Provision for future circuit breaker, rated amperes, type

Cubicle mounted mechanism operated (MOC) auxiliary switch mounted on the left side of the cubicle.

Cubicle mounted truck operated (TOC) cell switch mounted at the rear of the cubicle.

Current transformer(s) _____/5 ampere ratio, with a [J single, (] double, [] muitiratio primary.

Current transformer, zero sequence. /5 ampere ratio.

Voltage transformer(s), trunnion mounted -120 volt ratio, complete with primary current limiting fuses.

Surge arresters, type, kV.
Surge capacitors, volts.
Pothead, conductor kv, for (type) cable (wire size), for [] top, [ bottem entry.

Cable fugs, [ set screw compression, [J crimp compression type per phase, for (type cable)

(wire size) kV for [] top, 3 bottom entry.

Provision for connection to a bus duct rated

amperes, kV, at the [J top, J bottom, (J side of the unit.

Provision for connection to the throat of a kVA transformer.

Cable lugs per phase.
kv, for
kV.

Cable terminations, conductor,

{type) cable (wire size), for [J top, [] bottom entry.

Roof bushings, rated amperes,

Heater.

— Thermostat.
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Mounted on hinged front panel:

Circuit breaker control switch, complete with one red and one green indicating light.
Indicating light CJ amber, [J white, [ blue.
Voltmeter, single phase, [ indicating, [ recording O-

volt scale.

Voltmeter transfer switch, 3 phase.

— . Ammeter, single phase, [J indicating, [ recording 0- ampere scale.

— Ammeter transfer switch, 3 phase.
MW scale.
-element, with [ 15, [J 30 minute demand attachment.

Wattmeter, [ indicating, [] recording

Watthour meter,

Varmeter.

Power factor meter.

Overcurrent relay(s) time and/or instantaneous, device No. 150, [ 51, {1 50/51.
Ground relay time and/or instantaneous, Device No. (J 50N, [J 51N, [ 50/51N, [J 50G, [J 51G.
—____Directional relay(s), ] overcurrent, [] time, Device No. (] 67, [ 67N.

— Thermal overload relay(s), Device No. 49.
Current balance relay, Device No. 46.

Undervoltage and Phase sequence relay(s), Device No. 47.

Undervoltage relay(s), Device No. 27.

Overvoltage relay(s), Device No. 59.
___Difterential relay(s), Device No 87.

Lockout relay, Device No. 86.

Pilot wire relay, equipment, 3 phase, Device No. 87.

Pilot wire monitoring relay, Device No. 85.

Underfrequency relay, Device No. 81.

Auxiliary relay, Device No.

Reclosing relay, with L] one, [ three reclosure(s), [J automatic, (1 hand reset, Device No. 79.

Reclosing relay cutout switch.

Test Block.

Transducer, [J current, [] voltage, [J watt, [] var.
Bus Tie Unit

Unit Number

[ Each, [J This unit will contain the following:

(O Air, [(J vacuum circuit breaker, rated amperes, type

Cubicle mounted mechanism operated (MOC) auxitiary switch mounted on the left side of the cubicle.
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Cubicle mounted truck operated (TOC) cell switch mounted at the rear of the cubicle.

/5 ampere ratio, with a [J single, [J double, [] multiratio primary.
KV, at the [ top, [] bottom, [ side of the unit.

Current transformer(s)

Provision for connection to a tie bus duct rated amperes,

Automatic transfer equipment for transferring secondary control.

Heater.

Thermostat.

Mounted on hinged front panel:
— Circuit breaker control switch, compiete with one red and one green indicating light.
Indicating light [J amber, [] white, [] blue.

Voltmeter, single phase, [ indicating, [J recording 0-

volt scale,

Voltmeter transfer switch, 3 phase.

—__ Ammeter, single phase, [ 1 indicating, [] recording 0- ampere scale.

______ Ammeter transter switch, 3 phase.
Overcurrent relay(s) time and/or instantaneous, device No. [ 50, [L] 51, IJ 50/51.

Undervoltage relay(s), Device No. 27.

Lockout relay, Device No. 86.

Auxiliary relay, Device No.

Synchronism check relay, Device No. 25.
Test Block.

Auxiliary Unit(s)
Unit(s) Number
[ Each, {J This unit will contain:

Current transformer{s) ____/5 ampere ratio, with a '] single, (] double, [} muitiratio primary.

Voltage transformer(s), trunnion mounted -120 volt ratio complete with primary current limiting fuses.

Control power transformer, stationary, KVA, phase, 60 Hertz, type, volt ratio, complete with trunnion
mounted primary current limiting fuses, and a secondary molded case circuit breaker interlocked with the primary fuse
carriage.

Control power transformer, trunnion mounted, kVA, phase, 60 Hertz type, volt ratio, complete

with trunnion mounted primary current limiting fuses. (This option available only for 7.2 kV or 15 kV ¢lass equipment with
15 kVA maximum transtormer size)

Surge arresters, class, kV.
Surge capacitors, volts.
Battery, volt, type, cells with a maximum discharge rate of amperes down to volts per

cell, complete with rack and standard accessories.

Battery charger, [ static type, [] with voltage regulation, complete with L] ammeter, (J voltmeter, and [[] rheostat, suitable
for use with the above battery.
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Pothead, conductor kV, for (type) cabie (wire size) kV for [ top, [ bottom, entry.

Cable lugs, [] set screw compression or [ crimp compression type
kV for [J top, (] bottom entry.

per phase, for (type cable) {wire size)

Provision for connection to a bus duct rated amperes, kV, at the ] top, [] bottom of the unit.
Provision for connection to the throat of a kVA transformer.
Cable lugs per phase.
Cable terminations, conductor kv, for (type cable) {wire size) kV for [ top, [ bottom
entry.
Roof bushings, rated amperes, KV.
Heater.
— Thermostat.

Mounted on hinged front panel:

Voltmeter, single phase, [ indicating, [J recording O- volt scale.

Voltmeter transfer switch, 3 phase.

__. . Ammeter, single phase, (J indicating, [J recording 0- ampere scale,

— Ammeter transfer switch, 3 phase.
MW scale.

-element, with [ ] 15, [] 30 minute demand attachment.

Wattmeter, (] indicating, [J recording

Watthour meter,

QOvercurrent relay(s) time and/or instantaneous, Device No.[J 50, [1 51, [0 50/51

Ground relay time and/or instantaneous, Device No. [J 50N, (J 51N, (0 50/5tN, [0 50G, [ 51G.
Test Block.

Accessories

The following accessories will be supplied, but not housed:
1 — Lever for use in racking breakers to and from the connected position.

1 — Crank for use in manually slow-closing breakers and for manually charging the ciosing springs it the normal control power
supply is not available.

1 — Maintenance slow closing device (for air circuit breaker only).
1 — Fifth wheel for use in moving breakers while outside the unit.
1 — Floor plate rack extension (Type F—indoor only).

1 — Transfer truck (Conventional non walk-in outdoor only).

1 — Arc chute support stand (air circuit breaker only)

Arc chute lifting device. (For type FC-1000 breakers only)
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Special Accessories (Optional)

Test plug, less cable, for drawout relays and watthour meters.

Test device consisting of plugging units and cable, for testing breaker and control circuits while breaker is outside and
adjacent to unit.

Inspection and test cabinet, indoor type, with necessary control switch.

Ground and test device, [] manually, [ ] electrically operated type.

amperes, kV.

__ Spare Circuit Breaker{s), type , rated

Pyro-Shield and Shelter-Clad are Trademarks of
Siemens Energy & Automation, Inc.
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