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RLF-800 M.O.

RL-1600 E.O.

Low voltage metal-enclosed switchgear with drawout type low
voltage power circuit breakers is used in electric power distri-
bution systems for the control and protection of circuit con-
ductors and equipment.

It is installed in industrial power distribution systems, gener-
ating station auxiliary substations and in commercial buildings
as the service equipment for such typical applications as:

* Industrial Plants-—For power and lighting networks, power
and lighting feeders, plus power generation and auxiliaries.
Also to provide power for machine tools and material han-
dling equipment drives.

- Central Stations—Protect and distribute power to station
auxiliaries—blowers, compressors, fans, pumps, motors.

« Commercial and Residential Buildings—For protection and
distribution of power for lighting, elevators, air conditioning,
plus blowers, fans, motors and pumps.

Available in indoor “R" and outdoor walk-in “SR" construction,
itis applied at system voltages of 600, 480, 240 and 208 volts.
The circuit breakers may be either manually or electrically op-
erated, unfused or fused and are designated:
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Type R
600 Volts
Standard Extended
Inter- Inter-
rupting rupting
Rating Rating
Type Type Fused Type
RL-800 RLX-800 RLF-800 integrally fused
RL-1600 RLX-1600 | RLF-1600 integrally fused
RL-2000 RLF-2000 integrally fused
RL-3200 RLF-3200
RL-4000 RLF-4000

Fuses for use with the RLF-3200 and RLF-4000 fused circuit
breakers are furnished mounted on a separate drawout carriage.

Static Trip |1® solid state trip devices are provided on all low
voltage power circuit breakers.
Features & Benefits

« Two design widths of units: 30 inch and 22 inch. All"breaker
sizes can be accommodated in a combination of units ofithe
two widths.

«.Flexibility of mounting arrangements: Four-highgstacking of
ratings from 800A through 2000A in 22 widefunit.

« Five circuit breaker frame sizes: 800, 1600200023200 and
4000 amperes

» Extended interrupting capacities opticnallydayailable

» UL listing optionally available for gubicles®UL 1558)

* UL listing of circuit breakers is standard

* Increased cable terminationfarga

» Uniform depth: All units ate 60adéep for all breaker ratings.

*Welded aluminumémain®and Vertical bus joints: increased
reliability and redueedimainténance. Bolted copper bus with
silver-plated connectans is optionally available.

» Cable compartment barriers between adjacent units.
* Insulated main busgptionally available

* Metal barriers for incoming line, bus and cable compart-
ments—~optionally available.

» Secondany wire troughs, with optional covers.

« Glosedidoor drawout of circuit breakers with connected-test-
diseonnect positions.

sPrimary disconnect shutters - optionally available.

« Convenient Inspection—With do@ropen and the circuit breaker
fully withdrawn, key compa@rents can be inspected without
removal from the railg:

* Telescoping, full draweut, self contained, ball bearing breaker
drawout rails.

« True StoredEnergy Operator—Charging of the closing springs
does not clesedthe Circuit breaker. A separate closing lever
is operated toyrelease the stored energy.

« “Pygo-Shield” Coordinated Insulation System—High strength,
track-resistant, flame retardant, fiberglass-reinforced poly-
ester insulation, bus supports and moldings provide high
momentary short circuit strength. Edge-to-edge bus bar ar-
rangements which incorporate high creepage allowances
fesist dust buildup and the effects of contaminants.

« Static Trip 11® solid state overcurrent tripping systems first
introduced in 1971 assures years of trouble free, reliable
serviceand provides optimum distribution system protection.
Any available type of device will fit all low voltage power
circuit breakers.

* Trip Target Indicators—Aid in determining the cause of trip-
ping—optionally available on Static Trip [I® devices.

« Simple Breaker Rating Change— Changes in continuous cur-
rent or pickup setting can be made without any special tools
by merely adjusting the knob settings on the Static Trip 1I®
system.

* Plug-in testing of Static Trip 1I® system. Portable test set is
optionally available.

 Front Access Current Transformers—Mounted on the sta-
tionary disconnects in the breaker compartment where they
can be easily replaced when a change in current rating is
required.

General

Type "R” Low Voltage Switchgear Assembly includes a bolted
steel framework, sheet steel enclosure, individual breaker
compartments, hinged breaker and auxiliary compartment
panels, drawout breaker guide rails, interlocks, three-phase
buswork and supports, stationary primary and secondary dis-
connecting devices, ground bus, power cable termination
connectors, control cable terminations, instruments and re-
lays, control wiring, terminal blocks and instrument transformers.

1. Meter and Auxiliary Compartment (Page 9)
2. Control Wiring (Page 9)
3. Control Circuit Fuses (Page 6)
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4. Telescopic Breaker Drawout Rails (Page 6) 11. RL-800 Manually Operated,Breakerin Connected Position
5. Stationary Secondary Disconnects (Page 6) 12. Future Breaker Compantment (Page 6)
6. Breaker Escutcheon Opening 13. Auxiliary Compartment
7. Indicating Instruments 14. Blank Compartment
8. RL-3200 Electrically Operated Breaker in Connected 15. Ventilation'Opening (RL-2000, RL-3200 and RL-4000)
Position 16. Ventilatiomand Lifting Structure
9. RL-3200 Electrically Operated Breaker in Test Position 17 “iRterunitWiring Trough

. RL-1600 Manually Operated Breaker in Connected Position

Figure 1. Typical Group Indoor Switchgear.
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Standards & Ratings

SiemensType "R" and "SR" metal-enclosed low voltage
switchgear with drawout power air circuit breakers is de-
signed, tested and constructed to be in accordance with ANSI
C37.20, “Switchgear Assemblies” and other related ANSI
standards, as well as the applicable standards of IEEE and
NEMA, and meets the applicable requirements of the National
Electric Code (NEC).

The Type “RL" drawout circuit breakers are in accordance
with ANSI C37.13, C37.16 and C37.17 for the frame sizes from
800 to 4000A.

Optionally available, an Underwriters Laboratory (UL) listing
mark (label) can be supplied for each vertical unit provided
the specific unit contains only devices which are UL listed_or
are UL recognized components found suitable for intefded
use.

When the assembly is specified for application as “Service
(Entrance) Equipment”, the additional features and modifiea-
tions as required by NEC are incorporated.

All circuit breaker drawout elements are UL listymarked as
standard.

The assembly is UL listed in accordance withhyUL1658 entitled
“Low Voltage Power Circuit Breaker Switehgear, conforming
to ANSI C37.20, C37.50 and C37.5%

Specifications—Cubicles

Framework and Compartments

The switchgear is totally metal-enclosed ventilated multiple
unit construction, whereifythe'switching structure basically is
comprised of an as§embly®ef individual standardized en-
closed breaker cgmpatments’to form a single, compact
switchgear unit. EaCRunit consists of three or four circuit breaker
and/or metering compaitments as determined by standard
engineering practice to provide uniform height of the switch-
gear. Construction is of 11 gauge steel or equal, except doors,
top plates and rear Pplates are 14 gauge. Side sheets are 14
gauge with' thicknesses between units.

The switchgearn assembly is composed of as many vertical
unitsgasarequired. Normally the end units include provisions
for thepfuture installation of additional units.

| owpvoltage metal-enclosed switchgear has the accepted fea-
turésiof complete dead-front construction, with totally metal-
enclosed circuit breakers; metal-enclosed top, rear and ends
ofithe complete switchgear and including complete interlock-
ing features, all in accordance with ANS| C37.20-1974.

The steel framework of Type R low,voltage switchgear is con-
structed of performed, full depth, #14 gauge steel side sheets
bolted together and reigforeed with cross-member braces to
form a rigid, self-supporting;%compact assembly. Compart-
ments housing eagch, lowjvoltage power circuit breaker are
bolted steel sub-assemblies mounted within the framework to
form the completé switchgear assembly. The top, side and
rear sectionstareyfitted with removable steel sheets securely
bolted jo,the framework forming a rigid assembly. Where two
vertical breakémsections are to be mounted together side by
side,th€re ate, two thicknesses of #14 gauge steel between
adjagent ircuit breaker compartments.

The Cireuit breakers are barriered from the bus/cable com-
partment'by the compartment housing the breaker.

The bus/cable compartment includes the main horizontal bus
which can be provided at either of two levels, riser bus, con-
nections from the main bus to one set of primary disconnects,
and load side “run-back bus” so that cable lugs are accessible
without reaching over main bus (see below).

Main and Ground Bus

Standard main bus construction incorporates aluminum bus
with welded connection of main bus conductors to vertical
riser buses and welded connection at main bus joints Figure
2. Shipping splits and provisions for future extension of main
bus conductors using tin-plated joints with high tensile strength
steel hardware and conical (Belleville) washers are designed
for bolted connection and are incorporated as standard elim-
inating any need for field welding. The main three phase hor-
izontal bus is vertically arranged one phase above the other
with edge-to-edge alignment providing a high short circuit
strength system. Bolted copper bus with silver-plated joints is
optionally available. Insulated bus is also available as an option.

Main bus ratings are 1600, 2000, 3200, 4000 and 5000 am-
peres continuous. Bus bracing is based on smallest breaker
short circuit rating. Minimum bracing is 65,000 amperes RMS
symmetrical. Other symmetrical bracings are 85,000 and
130,000 amperes

A neutral bus is furnished when specified, and can be rated
1600, 2000, 2300, 3200 or 4000 amperes continuous.

A 1/4" x 2" copper ground bus is furnished as standard ex-
tending through all units and securely bolted to the structure.
Provision is made within each unit for mounting of grounding
cable lug.

Optional barriers as shown in Figure 3 can be provided be-
tween the bus and cable areas, to isolate the cable area. Bar-
riers are also available to isolate the incoming bus of main
circuit breakers from the main bus (not shown).
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Figure 2. Rear View Showing Welded Aluminum Main
Bus. Note Bolting Provisions for Shipping Spliter Futdre
Expansion.

Figure 3. Rear View Showing Bolted Copper Main Bus
and Bus-Cable Compartment Barriers.

The assembly is designed fortemperature limitations as de-
fined by ANSI C37.20, paragraph'4.4.

The units are designgd fopa 50°C maximum total temperature
of parts handled by the operator. The bus is designed for 65°C
maximum rise @beve40°C ambient. Air surrounding the
switchgear cable connection points is limited to 45°C rise above
40°C ambient, ANS| @37.20, paragraph 7 includes application
requirements.

Load'side(runback) conductors for feeder circuits are a single
pieee copper design through 1600 amperes, with no bolted
joints“frem Circuit breaker disconnect to the cable lug mount-
ing,surface Figure 4. Runbacks are insulated with sleeve tub-
ing Where passing through the main bus area, and are supported
in‘ahigh strength glass polyester molding. Feeder circuit breaker
cells are consistently arranged with top studs connected to the
main bus, and lower studs to outgoing cable terminations.

Insulation System

Track-resistant Pyro-Shield insulation is used throughout in the
coordinated insulation system and designed to provide liberal
creepage allowances. Pyro-Shield insulation, a fiberglass-
reinforced polyester material, has high impact strength which
eliminates risk of damage due to short circuit stress and as-
sures low moisture absorption. Other advantages are high flame
retardance, long life—even at high temperaturesiplus high
resistance to chemical fumes.

Pyro-Shield moldings are used for the circuit breaker base plate
to mount the contact structure. The moldings include con-
toured surfaces to increase creepage distances and to avoid
continuous surfaces for dust build-up.

Figure 4.

oy
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Primary disconnects are mounted on Pyro-Shield sheets in the
cubicle. The high momentary strength provided by the edge-
to-edge bus bar arrangement is coupled with high creepage
distance Pyro-Shield insulation to provide the bus bar bracing.

A completely insulated bus bar insulation system is optionally
available forthe main and vertical bus within the breaker units.

B 2

< agekREuEkasREeRe

Each circuit breaker cell includes provisions for mounting up
to three "RD” current transformers for metering or relaying.
Figure 6 shows three guftent transformers installed in an RL-
800 cell, with the glags polyester barrier removed to show the
transformers. Figuge,8 shews an RL-3200 cell with glass poly-
ester barrier installed@ver the current transformers.

Figure 5. Fully Withdrawn RL-
800 on Telescoping Rails.

Figure 6. Typical

Compartment for Electrically
Operated Breaker with

Figure 7. Control Circuit
Dead Front Fuse Holder.

Secondary Disconnect and
Fuse Holder. Note Barrier

Removed from CT’s.
Circuit Breaker Compartments

Each circuit breaker compartment includes as standard the
stationary primary disconnegts, ground disconnect, and the
telescoping drawo(t rails, plus the associated safety interlocks.

Circuit breakers can'be fully' withdrawn on compartment rails,
which include ball bearifgs to reduce friction. The rails tele-
scope to allow the breaker to extend fully out of the com-
partment without thegeed for additional extensions or adapters.
Figure 5.

Cells fof€lectrically operated circuit breakers also include the
springgmounted secondary disconnect molding plus control
circuit fusing with clear plastic dead front fuse holders. Refer
Figure 6.

The pull-out fuse holder Figure 7 is designed with a set of
clips to allow the storage of the holder in the fuse block when
circuit is disconnected. This feature provides benefit of not
misplacing or interchanging of fuses while performing main-
tenance on a breaker.

o cecrrarorst iR

Figure 8. Typical Compartment for RL-3200 or RL-4000.
Note MOC and TOC Switch Actuating Mechanisms.
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Future Circuit Breaker Compartments

To prevent accidental contact with live parts, a Pyro-Shield
sheet barrier is used to cover the primary disconnect contacts
of compartment arranged for future addition of breaker.

Figure 9.

Circuit Breaker Closed-Door Racking

Racking the breaker in or out is accomplishéd by dperating a
racking screw with a crank as shown in the'illustrations. The

screw operates a clevis on eagh side of the breaker that fits
into pins mounted on the'éempartment wall. The motion of the
clevis around the statiofRary pins moves the breaker into or out
of the compartment and provides positive positioning of the
breaker througheut itSymovement from disconnect to con-
nected position:

When the'treakerisompletely racked in, it is said to be in the
CONNECTED pesition. Figure 10. This is the normal operating
positiofmAs.itlis drawn out, it passes into a TEST position where
the primary disconnects no longer make contact, but the sec-
ondaty.cirCuits remain connected. In this position the breaker
may be'opened and closed for testing without energizing the
loadh

Beyoend the test location the breaker is in the DISCONNECTED
position where all contacts are parted. Racking of the breaker
can be done while the compartment door is open or closed.
Figure 11.

A position indicator is located on the front of the breaker mech-
anism cover. The breaker movement relative to the Connect,
Test and Disconnect positions may be observed while turning
the racking crank.

Figure 10. Breaker Racking Between Connected-to-Test Position.

Figure 11. Breaker Racking Between
Test-to-Disconnect Position.

A,
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Instrument and Control Transformers

Potential Metering Transformers

These are mounted within metering
compartments, and are protected by
primary pull-out type current limiting
fuses. Secondary fuses are also
provided.

Control Power Transformers

These are normally mounted within me-
tering compartments, and are pro-
tected by primary pull-out type current
limiting fuses. Secondary fuses are also
provided. Where size prevents location
in metering compartment, they are lo-
cated in a separate compartment.

Instrument Transformers

Current Transformers

Most arrangements have current trans-
formers mounted on the statiopaty ‘Pis
mary disconnect studs where theyare
readily accessible wherrafeedeér circuit
change requires replacement of CT's
for those of a different rating. No need
to enter bus or cable,compartment and
disturb primary buswork,of disconnect
cables when replacing CT's.

Table 1. Type BT Potential Transformers

Accuracy Class
@ 60 Hz
Thermal
Burden Voit*Amp Rating Weight
Ratio w X Y Rating VA Cycles Lbs.
600/120 0.6 0.6 1.2 100 500 50/60
480/120 0.6 06 1.2 100 500 50/60 16
288/120 0.6 0.6 1.2 100 500 50/60
NOTE: Thermal rating based.en 30%€ rise above 55° ambient.
Table 2. Type BT Control'Power Transformers—115°C Rise
Primary Secondary Weight
KVA Phase Voltage Voltage Lbs.
3 60
5 85
10 @ 240/480 120/240 135
15(0) 185
() Requirgls complete compartment.
Table 1. “RD-100": For RL-800, RL-1600 or RL-2000 Applications ()
Accuracy @ 60 Hz
Metering Burden (ohms)
Relay
Ratio B-0.1 B-0.2 B-0.5 B-1.0 B-2.0 Class
100/5 1.2 24 4.8 C5
150/5 1.2 1.2 24 48 C10
200/5 06 1.2 24 24 C15
250/5 0.6 0.6 1.2 24 48 C20
300/5 0.3 0.6 1.2 1.2 2.4 C20
400/5 0.3 0.3 0.6 1.2 24 C30
500/5 0.3 03 0.6 0.6 1.2 C40
600/5 0.3 0.3 0.3 0.6 06 Cs0
800/5 0.3 0.3 0.3 06 0.6 C40
1000/5 0.3 0.3 0.3 0.3 0.6 C60
1200/5 0.3 0.3 0.3 03 0.3 C70
1500/5 0.3 0.3 0.3 0.3 0.3 C80
1600/5 0.3 0.3 03 0.3 0.3 C80
2000/5 0.3 0.3 0.3 0.3 0.3 C30
2500/5 0.3 0.3 0.3 0.3 0.3 C30

(® Breaker compartment will accept 3 CT's in-line on lower disconnects.
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Table 2. “RD-200": For RL-3200 () or RL-4000 (>) Applications
Accuracy @ 60 Hz
Metering Burden (ohms)
Relay

Ratio B-0.1 B-0.2 B-0.5 B-1.0 B-2.0 Class

1000/5 0.3 03 0.3 0.3 0.6 €70

1200/5 0.3 0.3 0.3 0.3 03 €80

1500/5 0.3 0.3 0.3 0.3 0.3 G110

2000/5 0.3 0.3 0.3 03 03 C80

2500/5 0.3 0.3 0.3 0.3 0.3 C100

3000/5 0.3 0.3 0.3 0.3 03 €70

3200/5 0.3 0.3 0.3 0.3 0.3 C70

4000/5 0.3 0.3 0.3 03 0.3 C50

() Breaker compartment will accept a total of 6 CT's, 3 on lowgfand 3‘en upper

disconnects.

(@ Breaker compartment will accept 3 CT's in staggergd arrangemént, 2 on lower

and 1 on upper disconnects.

Metering and Auxiliary Compartments

Instruments, meters and switches for main bus /metering are
normally grouped on a panel above the main breaker. This
compartment also serves to enclose auxiliany devices, poten-
tial transformers, control power transfofmers,iand the like.

Standard indicating instruments are rectangular panel type with
2 percent accuracy, semi-flush mountedyStandard instrument
transfer and breaker control switchesiare miniature rotary type.

Optional switchboard indicating instruments are available, with
one percent accuracy and 250° scales. Optional switches are
Siemens Type 210. Watthour meters are switchboard type, and

provided with drawout cases which include built-in test facilities.

Primary fuses for potential transformers and control power
transformers are installed in pull-out range type fuse holders.
The secondary fuses may be supplied in pull-out type fuse
holders as an option.

Figure 12. Typical Front Panel of Main Metering
Compartment.

Figure 13. Interior View of Typical Main Metering
Compartment with Potential and Control Power Transformers

and Optional Wire-End Identification Markers.
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Feeder Metering

Common instrumentation and control devices can be accom-
modated on feeder circuit breaker cell doors, including any or
all of the following:

1—Circuit breaker control switch, rotary type (or pushbutton)
2—Indicating lights, 1-red and 1-green

1—Ammeter, 3 1/2" scale, 2% accuracy

1—Ammeter transfer switch, rotary type

1—Current test block, 6 pole, type PK-2

Control Wiring

All secondary and control wiring is No. 14 (minimum) extra flex-
ible stranded copper type SIS. Termination is by compression
type, insulated ring terminals for connection to screw type ter-
minal blocks and screw type device terminals. For termination
to devices not having screw type terminals, sleeve connegtors,
locking fork terminals or tab type disconnects will beyemé
ployed. Optional wire-end identification markers can“be sup-
plied as either adhesive backed vinyl wrap-around or viny! sleeve

type.

Figure14.

Accessories
Standard Accessories
Each switchgear assembly Will, include as standard:

Crank for circuitgbreakenracking

Lifting bar assempbly‘for all circuit breaker types

Manual spring charging handle if electrically operated cir-
cuit breakers,are included

Quartiefitouch-up paint

Optional Accessories

Inspectionyand test cabinet, indoor wall mounted with nec-
essary,control for testing electrically operated breakers while
breaker s outside of unit.

Traveling Crane—Optional on Indoor

A hoist for ease of breaker handling, which is mounted on top
of each switchgear group, travels along rails to locate above
any unit. Toremove a breaker it must first be drawn completely
out and the lifting bar attached forming a two point lift. Then
the hook from the crane is connected to the bar and by turning
a crank which reels up the cable attached to the hook, the
breaker is raised or lowered. Figure 15.

This hoist is optional on indoor groups, but is standard with
outdoor lineups.

Figure 15. Overhead Hoist Utilizes Universal Lifting Bar for
all Sizes of Breakers.
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Optional Features

Shutters

Grounded metal shutters are optionally available to provide
protection against accidental contact with energized primary
disconnects when the breaker is withdrawn from its cell. The
shutter assembly drive mechanism positively drive s the shutter
in both opening and closing function.

—

Figure 16.

Wire Trough Covers

Removable trough covers are available for enclosing second-
ary wiring within each vertical,section in the primary bus and
outgoing cable argas. Figure 17.

Hinged Rear Doors~Indoor

Full height formed rearddoor with removable pin hinges are
available in place of standard split, bolted on plates. Doors
are secured by hex head hardware. Figure 18.

Outdoor Switchgear

Outdoonswitchgear, type “SR” is similar to indoor switchgear,
eXceptthat it is enclosed in a weather resistant (NEMA 3R)
steelhousing. The equipment is designed so that weather con-
ditions’will not affect operation of the switchgear. An illumi-
nated expanded service aisle is provided at the front of the
switchgear allowing inspection and maintenance without ex-
posure to the elements. An access door is provided at each
end of the front aisle wall with panic bar latch release inside

Figure 17. Cable Area Wire Trough with Lower Cover
Removed.

Figure 18. Rear Hinged Doors Offer Ease of Access to
Cable Compartments.

SOy,
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the aisle. The rear of each cubicle is equipped with a door for
access to the primary cable entrance area and secondary ter-
minal blocks. The full length front doors are hinged and may
be padiocked. Rear doors are hinged and secured with tamper-
resistant screws. They extend below the floor line to assure
complete enclosure. Synthetic rubber gasketing around front
and rear doors insures thorough sealing of the unit. Shielded
ventilation housings are appropriately located to permit proper
air circulation, but to exclude dust, dirt and insects.

For protection from snow, rain and dust, each group is mounted
on an integral six inch formed sheet steel base assembly which
provides a rigid support for switchgear units and a tight bottom
seal. A bituminous undercoating is applied to all undersur-
faces as protection against moisture and corrosion.

Hinged front doors provide easy access to wide, unobstrugted
service aisle.

Space heaters in the breaker, bus and auxiliary compaitments
eliminate excessive condensation. One thermostat, if Speci-
fied, in the bus compartment of each unit controls opération of
the space heaters.

Standard accessories for outdoor units includgrall thoseé pro-
vided for indoor switchgear. In addition, alightis mounted in-
side the aisle opposite the front of each unit and are€ontrolled
by 3-way switches on each end wall. Eachigroupyef units con-
tains a convenience outlet and wall metnted,panelboard with
four molded case circuit breakers for Control and prote ction of
switchgear auxiliary circuits.

A traveling hoist is standard for outdeerdnits.

Finish

The structural steel parts and cubicles are conveyed through
a spray tunnel whege they are“degreased and exposed to a
hot phosphate chemical treating mixture followed by a hot
sealing solution and“drying agent. The panels are treated
similarly.

The hot phosphate bath effects a chemical conversion of the
metallic surface to a fibnmetallic phosphate coating. Insoluble
in water, thisieoating is effective in retarding corrosion. Itis an
excellentundercoating for paint.

AfterCleaning and stabilization, the framework and panels re-
ceive aycost of rust-resisting paint. The framework, panels and
otherdetail parts are conveyed through two zone baking ovens
tominsure adequate curing. Al exterior surfaces of outdoor
weather-resistant equipment are given an additional finish coat
efipaint. Standard indoor finish is light gray ANSI 61; outdoor,
dark gray ANSI 24 or sky gray ANSI 70. Standard finish paints
are air-dry alkyd enamel.

Figure 19. Typical Outdoor Construction. Note Front Aisle
Extension on Each End.

Circuit breaker parts receive a protective zinc di-chromate
plating which provides a contrasting gold color, eliminating any
need for periodic repainting.

Specifications—Circuit Breakers

General Description and Operation

The RL series low voltage power circuit breakers are designed
for 600-volt and below service with current carrying capacities
up to 4000 amp and interrupting capacities up to 200,000
amperes. These compact, fast operating, dead-front circuit
breakers incorporate a stored energy operating mechanism
for fast, positive closing.

RL series low voltage power circuit breaker includes a stored
energy operating mechanism (either manually or electrically
operated), arc quenchers, main and arcing contact structure,
inductive tripping sensors, static overcurrent trip device, con-
trol wiring, auxiliary switches, interlocks and position indicators.




Low Voltage Metal-
Enclosed Switchgear

Page 14
January. 1987

Switchgear Division

Type R
600 Volts

Descrigtion

Figure 20. TL-800 Manually Operated Circuit Breaker.

—_

. Handle for manually chafging stored energy closing
springs™*

. Contact positiondindicator

. Stored energydmechanismyposition indicator

. Handle stop

. Contact closing felease lever

. Circuit breaker rating'nameplate

. Tripping level (with padlocking provisions) with guard

. Static Trip II® overcurrent device

. StaticTrip 11® test points

10. Stagie, Trip |I® rating nameplate

11. Racking'mechanism shutter (with padlocking provisions)

12 {nterphase barriers

©C oONOOO A~ WN

* Optional on manual breakers.
** Optional on electrical breakers.

Figure 21. RL-800 Electrically Operated Circuit Breaker.

13. Arc chutes

14. Clevis attached to racking drive screw

15. Drawout rails

16. Secondary disconnects* (not illustrated)

17. Auxiliary switch*

18. Spring charging motor (electrically operated breaker
only)

19. Power switch for spring charging motor (electrically
operated breaker only)

20. Bell alarm manual reset lever

21. Ground shoe contact

22. Racking interlock bar

23. Racking position detent

24. Racking position indicator

SR,



SIEMENS

Switchgear Division

Low Voltage Metal-
Enclosed Switchgear

SG 3061

Page 15
January, 1987

Type R
600 Volts

Descpiption

Manually operated circuit breakers consist of 3 pole single throw
element mechanically trip free, complete with static overcur-
rent trip device, manually charged stored energy closing
mechanism, interpole barriers, arc quenchers, operating han-
dle, push button mechanical trip, position indicator, all mounted
to provide the drawout feature.

Electrically operated circuit breakers consist of 3 pole single
throw element mechanically and electrically trip-free, com-
plete with static overcurrent trip device, electrically charged
stored energy closing mechanism, interpole barriers, arc
quenchers, electrically operated spring release solenoid, shunt
trip device, push button mechanical trip, position indicator, four
auxiliary switches, all mounted to provide the drawout feature.

Stored energy provides a quick-make switching mechanism
that assures high speed closing of breaker primary contacts;
independent of the operator. Positive, controlled closjig pre-
vents unnecessary arcing between the movable and station-
ary breaker contacts as would be the case with slow orhesitant
manual closing. This prevents the potentially dangereus result

of improper closing, thereby lengthening contact and breaker
life.

Manual operated stored energy breakers are charged by one
downward stroke of the,handle, Figure A; when handle is re-
leased it returns tothe,normal position. A closing lever, located
on the frontof the brfeaker behind the manual charging handle
releases the Stered.energy to close the breaker, Figure B.

Electrieally operated stored energy breakers are closed
smoothlpandipasitively by the action of springs that have been
prechargediby an electric motor. The springs remain charged
indgfinitely until the breaker is to be closed. When energy is
released to close the breaker, the motor automatically re-
€harges,the springs for another closing operation.

Manual tripping of manual and electrically operated breakers
Islaccomplished by operation of the manual trip lever, Figure C.

As an option to electrically operated stored energy breakers,
a manual spring charging handle as furnished on manually
operated breakers can also be supplied, if specified.

A) A single, complete
downward movement
of the handle manual-
ly@charges the cir-

B) With the manual handle
returned to vertical po-
sition, the closing re-
lease lever is depressed,

C) Depressing the manual
trip level opens the cir-
cuit breaker contacts.
Note the provision for

cuitQbreaker closing
springs. A ratchet in-
sures a complete clos-
ing stroke.

releasing the spring en-
ergy and closing the
breaker contacts. This
simultaneously charges
the opening springs.

padlocking.

Manual Operation
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Provision for Padlocking “Trip Free’

The push button mechanical trip level includes a slot with pro-
vision with 3 padlocks. When padlocked in the depressed po-
sition, the circuit breaker is trip free, and the contacts will not
move even if the closing release or electric close coil operates.
If charged, this closing spring will discharge, but the contacts
will remain in the open position.

The racking mechanism shutter includes provisions for one
padlock, to prevent unauthorized racking.

Primary Disconnects

Primary circuit connections between the removable circuit
breaker and the switchgear assembly are made by sets of
silver-plated contacts on the circuit breaker with silver-plated
stationary contacts in breaker compartment. The fingef con-
tacts are mounted on the studs of the circuit breaker, facili-
tating inspection and maintenance. The stationarny, cORtacts
are mounted on a solid Pyro-Shield insulation sheet™Whichtis
bolted to the rear wall of the breaker cubicle.

Primary disconnecting devices are arranged sothat contact
is made only when the removable circuit bréakeriis’in the
operating or connected position. In the, test position the pri-
mary contacts are separated by a safe distance:

Firm contact pressure is maintained by means of stainless
steel back-up springs. Asythe/circuit breaker is moved into
the operating positioft, the wiping action of the self-aligning
contacts assures low,contact resistance.

Secondary Disconnects

Secondafyeircuit.cannections between the circuit breaker
and stationary“switchgear structure are made by means of
automatie, self-aligning, multi-contact, silver-plated, slide-type
connectors.

The'contact surfaces on the stationary element are heavily
silver-plated copper strips mounted ona molded base of Pyro-
Shield, insulation. The stationary contact surfaces are re-
¢essed to properly guide the movable fingers and to prevent
acgidental short-circuiting of the control circuits.

The movable secondary disconnect elements are located on
the lower left side of the low voltage power circuit breaker,
well below the arc quenching area to avoid contamination from
rapidly rising arc product gases. With the panel door open,
the engagement of the secondary disconnecting elements is
clearly visible to the operator.

The secondary connections automatically make contact when
the breaker is in both the test and connected positions.

S EEE B ARETERTRDEE

TXRICAL FOR:
RL-800

RL~1600 ) RL-4000
RL*2000 1) Primary disconnects.

2) Secondary disconnects. RI-3200
RL-1600

3) Ground disconnect

~ TYPICAL FOR:
RL-3200

Figure 22. Disconnects Provide the Drawout Capability of:
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Ground Connection

A ground contact on the removable low voltage power circuit
breaker engages with the ground circuit through a contact in
the breaker compartment in both the test and connected
positions.

Draw-Out Interlocks

Integral parts of the circuit breaker mechanism include pro-
visions to:

1. Rack the circuit breaker in orout of the cubicle compartment.

2. Interlocking to prevent racking a closed circuit breaker into
or out of the connected position.

3. Interlocking to prevent closing a circuit breaker until it is
fully racked to the connected position.

4. Interlocking to prevent withdrawing a circuit breaket fram
the cubicle while the closing springs are chargéd.,

In order to rack the breaker into its compartment, gheymanual
trip bar must be depressed and the racking mechanism shut-
ter opened to gain access to the racking screw. Rigdre 23.
As the trip bar is depressed, a shaft connected to iimoves to
permit opening the shutter, which holds the baninAs long as
the bar is pressed in and the shutter isfopeny.the breaker is
trip free, and cannot be closed. This interlock arrangement
prevents racking the breaker in or auywhilenit is closed.

Figure 23.

The cubicle interlock rod is alsodikectly actuated by the move-
ment of the manual trip_barWith'the manual trip bar in its nor-
mal position the interl@dck rad is extended; with trip bar pressed
in, the rod is withdrawn, At po'sitions corresponding to Test and
Connected, the extend edyrod is engaged in a position hole on
the side of the cubigle This is aided by a detent on the breaker
which engages the.cubicle to assure proper alignment.

Rotation of theyracking screw will rack the breaker into the TEST
positionyAtthe, TEST position, the racking shutter can be closed,
causing theytrip bar to reset and the interlock rod to engage
thegCubigle, position hole allowing the breaker to be closed.
THe\breaker can then be operated for test if desired.

The,same procedure is followed for movements into the con-
mected position. Inthe CONNECTED position, the interlock will
similarly engage the cubicle position hole and reset, allowing
the circuit breaker to be closed. This prevents closing a circuit
breaker which is not in the CONNECTED position.

With the circuit breaker between positions, the interlock bar
will not engage the position holes ofthe cubicle. If the interlock
bar is not in its reset position the breaker will be held TRIP-
FREE and cannot be closed.

To withdraw the breaker from the CONNECTED position, the
racking screw is rotated in the opposite direction.

When racking the circuit breaker out from TEST to the DIS-
CONNECTED position, the closing springs will automatically
discharge, at or before reaching the Disconnect position.

Arc Interruption

The RL series low voltage power circuit breakers interrupt in
air, using arc chutes to elongate and cool the arc for high speed
interruption. Circuit breakers equipped with instantaneous trip
will interrupt a bolted three phase short circuit in 3 cycles or
less.

A short circuit or overload will be detected by the solid state
trip device, which will trip the circuit breaker via the tripping
actuator. The opening springs will cause the movable contacts
to open. The main contacts open first, to transfer the fault cur-
rent to the arcing contacts. As these part, the thermal and elec-
tromotive characteristics of the arc cause it to be forced into
the arc chute, where the metal plates elongate, constrict and
cool it.
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) Interpole barriers of glass polyester
) Arc chute.

) Stationary main contacts.

) Stationary arcing contacts.

) Movable main contacts.

) Movable arcing contacts?

1
2
3
4
5
6

Figure 24. Circuit Breaker Partly Disassembled to Show:

Fused Circuit Breakers

The 800, 1600 and 2000%mperefframe size circuit breakers
are available with integrally meunted current limiting fuses, to
increase their int€rrupting rating and/or limit the short circuit
current to downstream equipment. The fuses are bolted in se-
ries with the upper set'@f primary disconnects. An open fuse
tripping device is wired in parallel with the main fuses, to insure
that the circuit breaker opens if a main fuse interrupts, thus
preventingysingle phasing. This device holds the circuit breaker
trip-free_unti it is reset. It also indicates which main fuse has
interrupted®

Thelargerframe size circuit breakers, 3200 and 4000 ampere,
are available with current limiting fuses mounted on a separate
drawoutelement, which is key interlocked with the circuit breaker
tomprevent racking the fuse element unless the circuit breaker
is racked to the disconnect position.

The breakers have been qualified to all required standards
andare UL list marked, based on use of either Gould-Shawmut

or Reliance current limiting fuses, which are specially de-
signed for use with SiemengJype RL circuit breakers.

Fuses rated 600 amperesyand below are Class J, Chase-
Shawmut Cat. No. A4der Reliance Cat. No. LEF.

Fuses rated 800 amperes and above are Class L, Chase-
Shawmut Cat. No.(A4BY or Reliance Cat. No. LEF.

Figure 25. Integrally Fused RLF-1600 Circuit Breaker.

Key Interlocks (Optional)

Provision is included for mounting of key interlock assembly
of the Superior or Kirk type within the breaker compartment.
See Figure 27.

Key interlocks can be provided which will hold the key captive
when the circuit breaker is closed, thus preventing operation
of a remote device unless breaker is open. These are also

used to interlock main and tie breakers and to interlock main

breakers with disconnects or interrupter switches.
Truck Operated (TOC) Cell Switch

Used for providing control interlocking or remote indication
based on breaker drawout position (Connected vs. Test
Position).

The switches containing 4 or 8 contacts are mounted in the
rear termination area. The switch is actuated by a reliable
push-pull mechanism from the circuit breaker. The switches
have field adjustable contacts for simple conversion of con-
tacts from normally open (“a” type) to normally closed
("b" type). Each contact may be adjusted individually without

disassembly or removal of wiring. See Table 1 for ratings.

O
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Figure 26. Separate RFC-3200 Fuse Carriage (a) for use with RLF-3200 Circuit Breaker (a).

Cubicle Mounted Auxiliary Switches (Mechanism
Operated—MOC)

Used for providing indication (remote) 0f control interlocking
based on main contact position (open vsgclased). When aux-
iliary switch contacts are required be yoAdithe 4 contacts avail-
able on the circuit breaker, a Mechanism-Operated auxiliary
switch (MOC), containing 4 or 8 gentactsdis mounted in the
rear termination area. The switch is aGtuated by a reliable
push-pull mechanism from the_cireuit breaker. The switches
have field adjustable contagts for simple conversion of con-
tacts from normally gpen'(4@" type) to normally closed
("b" type). Each contact may be"adjusted individually without
disassembly or removalgef wifing. See Table 1 for ratings.

Figure 27. Key Interlock Provision.

Figure 28. MOC and TOC Switches. Cover
Removed to Show Field Convertible Contacts.
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Table 1. “Q-11" Breaker Mounted Auxiliary Switch(Dand MOC and TOC Switch Ratings.
DC AC . .
Volts (Y'Ferbreaker mounted switches, limited
24 | 48 | 125 | 250 | 120 | 240 to 20%. continuous rating of standard
Make and interrupting capacity, amps 30 20 10 2 25 20 No. 14 wire, unless otherwise specified.
Continuous current 1 30 30 30 30 30 30

Shunt Trip

Provides means to electrically trip from a remote device, such
as pushbutton, switch or relay for automatic tripping. It is stan-
dard on all electrically operated breakers and optionally avail-
able on manually operated breakers.

Since the shunt trip coil is designed for a momentary duty cycle,
an “a” auxiliary contact switch is used to interrupt its circuit
immediately after the breaker is tripped. Energizationof the
coil causes the armature to pick up and rotate the trigitatch4o
trip the breaker. A compression spring returns the armature to
its normal position.

Operation Counter (Option)

Mounted beneath the breaker mounted auxiliary switeh, the
mechanically operated, 5 digit non-resettable counter is ac-
tuated from the auxiliary switch operating mechanism.

Undervoltage Trip Device (Option)

The undervoltage trip device providées protection against the
effectsofa drop in normal bus voltage and functions to directly
trip the breaker. Pick-up is 85% of less of rated value, drop-out
is between 30% and 60% of the rated value. Pick-up and drop-
out are individually adjustable. Either instantaneous or time-
delay operation can bg,suppligd. The integral static timing unit
is adjustable from 0,04 to4, secands for providing a time delay
between the detection ofthe tadervoltage condition and breaker
trip to ride over systemy'momentary voltage dips.

Automatic Trip Alarm, Contact (Bell Alarm), with Lockout
(Option)

The bell alarm switch is initiated by the operation of the Static
Trip Devige, and functions to operate a switch.

The contacts, may be used for remote indication of an auto-
matic_trip

Asingle pole double throw (SPDT)ora double polethrow (DPDT)
switehhis available. Table 3. The switch operator must be reset
either manually, or optionally by electrical reset. The contacts
of the bell alarm switch can be connected in series with the
breaker closing coil, to provide a lockout feature to prevent
reclosing after a fault.

Electrically\Operated Interlock (Option)

This “interloek, provides a means to electrically interlock two
breakersto,prevent both being closed at the same time. These
electrosmechanical devices amount to an additional solenoid
that must'be energized before the breaker can be closed. When
the device is de-energized the breaker is held trip-free so that
itcannot be closed either electrically or manually. The devices
are/available for 48, 125 and 250 volt D.C. as well as for 120
and 240 volt A.C. They are similar in construction and mount
in the same location as the undervoltage trip device. The elec-
trical interlock has a mechanical link from the device to the
main shaft of the breaker to hold the device in the picked-up
position when the breaker is closed. Once closed the device
can be de-energized without tripping the breaker. There are
no adjustments for pickup or drop-out voltages of the device.
The devices are designed to be energized continuously.

Table 1. Shunt Trip Coil Rating

Shunt Trip
Control Voltage (Amperes)
Operating
Nominal Range Inrush
24 14-28 17.7
32 18-38 15.0
48 28-56 545
DC 125 70-140 276
250 140-280 1.85
60 Hz 120 104-127 7.7
AC 240 208-254 34

Table 2. Undervoltage Coil Rating

() Not available. Use

Nominal Voltage
Control 120 VAC under-
Voltage Pickup | Dropout voltage device
with appropriate
oc | g | oo 2 240-120 or 480-120
voltage trans-
60 Hz 120 100 60 former in cubicle.
AC 240 or
4800 — _

P ™
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Table 3. Bell Alarm Contact Rating

Bell Alarm Contact
Nominal
C(:)ntlr"ol Ratings (Amperes)
Voltage | Continuous | Make |Break
48 0.5 1001 05
DC | 125 05 100] 05
250 0.25 100 | 0.25
60 Hz| 120 100 10.0 | 100
AC | 240 10.0 100 ) 100
@ 0 @ @ 1 Qe @ ©

a. SPDT Contact b. DPDT Contact

Table 4. Interlock Coil Rating

Nominal Voltage
Control
Max. Min.
Voltage Pickup | Dropout
48 38 15
DC 125 100 38
250 200 75
60 Hz 120 104 36
AC 240 208 72

Overcurrent Tripping Devices

Static overcurrent@tsipping gystems have been standard on
the Siemens LA line of@ircdit breakers since 1961. The tripping
system was updated in 1971 to make use of the latest inte-
grated circuit components and is called STATIC TRIP [I®. Based
on its time proven sérvice record, it continues as the standard
tripping system for the RL series breakers.

Static Tripi® Trip Device Features
« Ease andiaccuracy in making field adjustments
«Exeellent repeatability.

*“Negligible change in characteristics with normal temperature
variation.

«Continuous pick-up adjustment over a wide range—no taps
to change.

« Ground current tripping,available without an external relay.
« Targets available to indicatesthe cause of tripping

« Simple field testingwithout need of a primary current source—
portable test setgavailable as an option.

* Minimumgmaintenan ce~—only one moving part.
« Simple breakenrating change.

« Flexibility=-many combinations available including long time
delay, Shert time delay, instantaneous and ground fault ele-
ments,in the>same device.

Trip\Device Accessibility

Loeated in the lower right side of the breaker compartment,
the trip device is readily accessible to the operator for simple
adjustment of all settings.

Figure 29.

Tripping Transformers

The tripping system is completely contained on the circuit
breaker. The power for tripping the breaker and for operating
the solid state circuitry in the static trip device is drawn from
the primary current through tripping current transformers
mounted on the breaker. Four-wire ground applications in-
clude a fourth transformer mounted in the cable compartment.
A signal, proportional to primary current, is taken from these
same tripping transformers. This signal is applied to the static
trip device and causes it to operate the tripping actuator to
trip the breaker in accordance with a pre-set time delay versus
current magnitude relationship.
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Figure 30. Tripping Transformers Furnish Input Signal to
Trip Device in Proportion to Primary Current.

Tripping Actuator

Fast action tripping of the breaker is achieved with a low
energy flux-shifting tripping actuator. When the breaker is in
the closed position, the spring is reset mechanically and held
in that position by a permanent magnet. Most of the flux from
the magnet flows through the armature rather than through
the higher reluctance path of theair gapyinside the coil. The

Armature
Air Gap

Permanent
Magnet

Trip Coil

Figure 31. Tripping Actuator.

magnetic force holds the armature and spring firmly in posi-
tion. When the flux-shiftingycoil i energized by the static trip
device, the flux of thefeail,and air gap cancels the flux of the
permanent magnetqreleasing the armature which allows the
spring to act to trip, thelbreaker.

Description, of Operation—Static Trip I11® Overcurrent
System

A blo€kediagram of the static trip system is shown below, Fig-
ure 324 he"pawer supply and signal transformers step the
secondary‘eurrent of the tripping transformers down to a level
suitablefenthe solid state circuits. The power supply trans-
formers, unlike the signal transformers, do not need to maintain
ajeonstant ratio and are therefore designed to saturate so as
to limit maximum power input to the static trip device.

The desired time-current relationship of the long time delay
circuit is accomplished as follows: a pulse generator and time
shaping circuitin combination produce a train of pulses whose
frequency is proportional to approximately the square of the
primary current. Both the pulse generator and the counter are
blocked when the signal is below the pickup level. If the signal
reaches the pickup level, both the pulse generator and counter
are released, the counting of pulses begins. The counter is a
7-stage binary counter which produces an output from the first
stage after one count, from the second stage after two counts,
fromthe third stageafter four counts, and so on up to 64 counts
for the last stage. The time band switch selects the counter
stage which is connected to operate the tripping actuator
through the static switch circuit. This scheme results in each
time band having a delay precisely twice that of the next lower
band.

The tripping transformer neutral (N) is wired to terminal 9 for
systems without ground tripping and to terminal 4 for 3 wire
systems with ground fault tripping. Ground fault protection is
available for 4-wire circuits also with only the addition of an
external tripping transformer.

Adjustment knobs are available on the front of the static trip
unit for all the applicable adjustments shown in the block dia-
gram, Figure 33.
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Figure 32. Block Diagram of Static Trip II®
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Figure 33.
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Types and Application of Static Trip 1I® Overcurrent
System

Available Types

Nine types of Static Trip Il devices are available. Similar in
many respects, they differ only in their specific application.
Alluse identical tripping transformer inputs and provide output
signals to the tripping actuator. Several types are shown in
the picture below, Figure 34.

The type designation is coded to indicate the functional ele-
ments: T = LONG-TIME delay elements, S = SHORT-TIME
delay element, | = INSTANTANEOUS element, G = ground
current element, (OT) indicates that the device does not have
trip indication targets, (2T) two targets that indicate tripping
on short circuit (short time or instantaneous) or overload (Long
Time) current, and (3T) for three targets that indicate tfipping
on overload, short circuit or ground current. For eachielement
except instantaneous there are two adjustment knebs on the
front of the device, one for pick-up setting and one fardelay
setting. The instantaneous element has only one kn@byfor pick-
up setting. Targets are optional on all devices. Follewing are
brief descriptions of the different types.

1. Type TI(OT) (Standard) and TI(2T) (Optianal)—A dual trip
device normally used for phase overcufrentprotection. The
long time pick-up range is selected fromthetrip rating table
and is continuously adjustable frem “Ahthru “G” in the field.
The instantaneous element is continuously field adjustable
from 3 to 12 multiples of the Jong time pick-up setting se-
lected. The long time delay isiield adjustable with a choice
of six bands.

2. Type TIG(3T) (optiamal)-=A'dual trip device which provides
phase overcurrent protection same as Type Tl plus sen-
sitive ground fault protection for 3-wire and 4-wire circuits
on systems with either phase-to-phase or phase-to-neutral
loading. Ground“curreft pick-up settings are independent
of the phase pick-upsettings, and continuously ad justable
in the field from 15% through 100% of the tripping trans-
former rating. When used on 4-wire circuits, a fourth trip-
ping transformer is required. It is mounted in the cubicle,
andhwired to the breaker through secondary disconnects.

3.4IypelS(0T) and TS(2T) (optional)—A selective trip device
used for phase overcurrent protection which provides time
delay tripping only. It allows complete field adjustment of
the long time band and pick-up plus the short time band
and pick-up. The short time pick-up can be adjusted from
3 to 12 multiples of the long time pick-up setting. Any one
of the three short time bands can be used with any of the
six long time bands.

4. Type TSG(3T) (optional)—A'selective trip device which pro-
vides phase overcurrent,protection same as Type TS plus
sensitive ground fatlityprotection for 3-wire and 4-wire cir-
cuits on systemgwith either phase-to-phase or phase-to-
neutral loadings, Gréund current pick-up settings are in-
dependent of the phase pick-up settings, and continuously
adjustable in"the field from 15% through 100% of the trip-
ping transfermer-rating. When used on 4-wire circuits, a
fourth tripping“transformer is required. It is mounted in the
cubiele“and wired to the breaker through secondary
disconnects.

5.Type MSKOT) and TSI(2T) (optional)—A triple selective trip
device used for phase overcurrent protection which pro-
vides long time delay, short time delay, and instantaneous
elements. It allows complete field adjustment of the long
time band and pick-up, the short time band and pick-up
and the instantaneous pick-up. Both the short time and
instantaneous elements can be adjusted to pick up at 3 to
12 multiples of the long time pick-up setting. Any one of
the three short time bands can be chosen to be used with
any of the six long time bands.

6. Type TSIG(3T) (optional)—A triple selective trip device which
provides phase overcurrent protection same as Type TSI
plus sensitive ground fault protection for 3-wire and 4-wire
circuits on systems with either phase-to-phase or phase-
to-neutral loading. Ground current pick-up settings are in-
dependent of the phase pick-up settings, and continuously
adjustable in the field from 15% through 100% of the trip-
ping transformer rating. When used on 4-wire circuits, a
fourth tripping transformer is required. It is mounted in the
cubicle, and wired to the breaker through secondary
disconnects.

Ground Fault Trip (Optional)

Solidly grounded low voltage systems are prone to relatively
low magnitude arcing ground faults which can go undetected
by the phase overcurrent protecting elements. By including
the sensitive ground trip element as an integral part of the Static
Trip [1® System, coordinated ground fault protection is provided.

Ground Fault Trip System is optionally available with the Static
Trip 11® device. The ground trip element characteristics are
shown on the left side of the characteristic, Figure 38 on page
23. This element is connected in the neutral of the three trip-
ping transformer secondaries so that it senses ground current
only, and notload current. This arrangement permits more sen-
sitive settings below normal load current values, thereby pro-
viding better protection against ground faults, which are often
limited to low levels by ground return impedance and by arc
resistance of arcing faults.

o,
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Figure 34. Typical Static Trip I® Trip Devices

Arcing ground faults can be very destructive, so itis desirablg
to clear them as quickly as possible. However, some‘adjust-
able delay is needed if coordination is to be providedibetween
breakers at various levels in the system. Consequently greund
trip elements are provid ed with the same fixed shoft delays ‘as
the short time element and with the same calibrated points.
Minimum, Intermediate and Maximum, corresp®ndinguté nom-
inal values of 0.1, 0.25 and 0.45 seconds, The . ground pickup
dial is calibrated in percent of breaker curfent rating with cali-
brated points at 15%, 25%, 50% and 100% (Rigure 33). The
ground element is designed for applicationyto solidly grounded
systems only.

Temperature Range of Operation

Operation of the static trippingssystemiis extremely stable over
a wide range of temperatufe. Frof -40°C to 55°C (-40°F to
131°F) the variation fromyperfdrmance at room temperature is
less than 10 percent’in pickaup value and timing. If they must
be operated in enaVironments beyond these limits, heating or
ventilation is recomménded{ They will operate at 65°C (149°F)
indefinitely without anydpefmanent change in characteristics.

Simplified Breaker Rating Change

The continuous ratifg of the circuit breaker may be readily
changed inthe field by replacing the tripping transformers
mounte@wen the circuit breaker studs. Refer Figure 35. The
transformer rating listed in primary amperes will be found on
the‘rating*plate of each circuit breaker, Figure 36. Whenever a
lBreaker rating is changed, a new rating plate is also furnished.

Eield Testing

Static tripping enables simple and economical field testing of
the static trip devices. An inexpensive portable test set using
115-volt power is available to make function and timing tests to

indicate if the device is working properly. Operation ofa circuit
breaker may also be checked by whether or not it trips when
supplied an appropriate signal. Figure 37.

Figure 35.
SERIAL NO.
DATE RS,
_CONTROL VOLTASE
NTR CL0. TRP.
TP XA /1A
SRKR W/D
TRIP W/D
LONG TIME PICKUP IN AMPERES
A B [ [1]
E F 8
MAX CORT CURRENT AMPS
SIEMENS
MADE IN USA

Figure 36. Breaker Rating Plate.
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Target Indicators (Optional)

STATIC TRIP 1I® OvercurrentTipdDevices have target indica-
tors available as an option.The type of fault which caused the
circuit breaker to trip ¢an be determined at a glance. A red
button pops out ipdi¢ating¥ Overload”, (long time trip) “Short
Circuit” (shart timeandfor instantaneous trip) or “Ground"
(ground fault)."Refer Eigure 33, Page 19.

You saye.time‘and“money while simplifying maintenance. All
STATICTRIPMI®. devices feature solid state circuitry and are
continubuslyyadjustable, permitting pinpoint settings. Choose
fromgineimodels to suit your particular application.

Figure 37. Portable Test Set is Shown Being Used on
Breaker Removed from its Cubicle. The Test Set May
Also Be Used with the Breaker in “TEST” or
“DISCONNECTED?” Positions in its Cubicle.

Table 1. Static Trip Rating Table—Amperes

Tripping Ground Element
XFMR Long Time Element Calibrated Pick-Up
Breaker Rating Calibrated Pick-Up Settingst Max. Settings
Frame Size (Primary Const.
Type Amps) A B C D E F G Rating | 15% | 25% | 50% | 100%
800A Frame
RL-800 . 80 40 50 60 70 80 90 100 100 o] 8] 40 80
RLF-800
800A Frame:
RL-800 200 100 | 125 | 150 175 | 200 225 250 250 o] 50 100 | 200
RLF-800 400 200 | 250 | 300 | 350 | 400 450 500 500 60 100 | 200 | 400
RLX-800 800 400 ] 500 | 600 | 700 | 800 900* | 1000* 800 120 200 | 400 | 800
1600A Frame:
RL-1600 200 100 | 125 150 | 175 | 200 225 250 250 o] 50 100 | 200
RLX-1600 400 200§ 250 300 | 350 | 400 450 500 500 60 100 | 200 | 400
RLF-1600 800 400 [ 500 | 600 { 700 | 800 900 1000 1000 120 200 | 400 | 800
1600 800 } 1000 | 1200 | 1400 | 1600 | 1800* | 2000* 1600 240 400 | 800 | 1600
2000A Frame: 200 100 | 125 150 | 175| 200 225 250 250 o] 50 100 | 200
RL-2000 400 200 | 250 | 300 | 350 | 400 450 500 500 60 100 | 200 | 400
RLF-2000 800 400 | 500 | 600 | 700 ] 800 900 1000 1000 120 200 | 400 | 800
1600 800 | 1000 | 1200 | 1400 | 1600 | 1800 2000 2000 240 400 | 800 | 1600
2000 1000 | 1250 | 1500 | 1750 | 2000 | 2250* | 2500* 2000 300 500 | 1000 | 2000
3200A Frame; 1600 800 | 1000 | 1200 | 1400 | 1600 | 1800 2000 2000 240 400 1 800 | 1600
RL-8200 2000 1000 | 1250 | 1500 | 1750 | 2000 | 2250 2500 2500 300 500 | 1000 | 2000
RLR-3200 2400 1200 | 1500 | 1800 | 2100 | 2400 | 2700 3000 3000 360 600 | 1200 | 2400
3200 1600 | 2000 | 2400 | 2800 | 3200 § 3600* | 4000* 3200 480 800 | 1600 | 3200
4000A Frame:
RL:=4000 3200 1600 | 2000 | 2400 | 2800 | 3200 | 3600 4000 4000 480 800 | 1600 { 3200
RLF-4000 4000 2000 | 2500 | 3000 | 3500 | 4000 | 4500* } 5000* 4000 600 | 1000 | 2000 | 4000

® ) Exceeds maximum continuous current rating of frame—do not use these settings.
t Long time element continually adjustable from A through G.
0 Breaker may not trip with this ground fault setting.
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Types Available

TI(OT): Long Time and Instantaneous

TS(OT): Long Time and Short Time

TSI(OT):  Long Time, Short Time, and Instantaneous
TI2T): Long Time and Instantaneous

TS(2T): Long Time and Short Time

TSI(2T): Long Time, Short Time, and Instantaneous.
TIG(3T):  Same as TI(2T), plus ground fault

TSG(3T): Same as TS(2T), plus ground fault
TSIG(3T): Same as TSI(2T), plus ground fault

Devices with (OT) designation

Devices with (2T) designation include targets to indicate ov-
erload trip and short circuit trip, while those with (3T) desig-
nation also include a ground trip target.

GENERAL NOTES
Static Trip Il Overcurrent Device

1. The “Tripping XFMR Rating" values represent the/primary
value of the current transformer ratio in ampetes. (The sec-
ondary value is one ampere.

2. The pick-up settings of the long time elemenigare contin-
uously adjustable, and are calibrated @t points “A" through
“G” as shown in the rating table

. The pick-up settings of thelinstantaneous and short time

delay elements are continuously adjustable, and are cali-
brated at 3, 5, 8 agd42 multiples of the long time pick-up
setting.

. The pick-up gettings of the ground elements are continu-

ously adjustable, and are calibrated in percent of the trip-
ping transfermengating as shown in the rating table.

. Theglong time“element has 6 bands which are field se-

lectable. The time delay at 6 multiples of pickup is as follows:

Band 4 — 9 seconds
Band 5 — 18 seconds
Band 6 — 36 seconds

Band 1 —1.12 seconds
Band2e¥= 2.25 seconds
Band 3 — 4.5 seconds

. The short time element and ground element have 3 bands

which are calibrated at minimum, intermediate and maxi-
mum, but are continuously adjustable.

. The maximum interrupting time is the maximum length of

time that fault current flows, including arcing time.

. Instantaneous maximum interrupting time may be greater

when breakers areclosed in on a fault depending on actual
fault conditions. The maximum potential increase for a 3-
phase fault is 0.01 seconds and for a single-phase ground
fault is 0.02 seconds.

. The lower limit of ground fault recognition is 25 amperes

for the RL-800 or RLF-800 and 40 amperes for the RLX-
800, RL-1600, RLX-1600 and RLF-1600.
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Figure 38. Static Trip 1I® Time-Current Characteristic.
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Table 1. Type RL Low Voltage Power Circuit Breaker Ratings at 50/60 Hertz

Short Circuit Rating
Symmetrical Current Continuous
Voltage Ratings Frame | Insulation Short Time With Without Current
Rated Rated Max. Size Level Dielectric Rating Instantaneous | Instantaneous Rating
Volts Volts Type Amperes |Withstand Volts|Symmetrical Amps Trip Trip Amperes
1 2 3 4 5 6 7 8 9
RL-800 800 2200 30,000 30,000 30,000 40-800
RLX-800 800 2200 42,000 42,000 42,000 100-800
RL-1600 1600 2200 50,600 50,000 50,000 100-1600
600 635 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 65,000 65,000 1000-3200
RL-4000 4000 2200 85,000 85,000 85,000 2000-4000
RL-800 800 2200 30,000 30,000 30,000 40-800
RLX-800 800 2200 42,000 42,000 42,000 100-800
RL-1600 1600 2200 50,000 50,000 50,000 100-1600
480 508 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65,000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 65,000 65,000 1000-3200
RL-4000 4000 2200 85,000 85,000 85,000 2000-4000
RL-800 800 2200 30,000 42,000 30,000 40-800
RLX-800 800 2200 42,000 50,000 42,000 100-800
RL-1600 1600 2200 50,000 65,000 50,000 100-1600
240 & 208 254 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65,000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 85,000 65,000 1000-3200
RL-4000 4000 2200 85,000 130,000 85,000 2000-4000
All circuit breakers are UL listed.
Table 2. Type RLEFused Circuit Breaker Ratings at 50/60 Hertz
Voltage Ratings Frame Insulation Short Circuit
Rated | Rated Max. Size Level Dielectric Rating Range of Fuse |Continuous Current
Volts Volts Type Amperes | Withstand Volts | Symmetrical Amps | Ratings Amperes | Rating Amperes
1 2 3 4 5 6 7 8
RLF-800 800 2200 200,000 250-1600 40-800
RLF-1600 1600 2200 200,000 800-3000 100-1600
RLF-2000 2000 2200 200,000 4000 100-2000
208 RLF-3200 &
to 600 RFC-3200
600 Fuse Carriage 3200 2200 200,000 2000-5000 1000-3200
RLF-4000 &
RFC-4000
Fuse Carriage 4000 2200 200,000 2000-6000 2000-4000

The fuse drawout carriage is located in a separate compartment and is interlocked with the associated circuit breaker.
All circuit breaker (and drawout fuse carriage, if applicable) are UL listed.
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Table 1. Circuit Breaker Operating Time (60 Hertz Basis) and Data

RL-800 RL-1600_&;2000
RLX-800 RLX:1600 RL-3200 RL-4000
RLX-800 RLF-1600,& 2000 RLF-3200 RLF-4000
Time from Energizing Shunt Trip Coil Unit (Cycles):
Contacts Part 1.5-3.0 1425:80 1.0-3.0 2.0-3.0
Contacts Fully Open 2.2-3.7 2285 2.2-35 3.0-4.0
Time from Energizing Closing Control Relay Until (Cycles):
Contacts Touch 2.5-5.0 2.0-5.0 2.2-50 2.5-55
Contacts Fully Close 2863 2353 2.5-57 2557
Average Spring Charging Time (Seconds):
Minimum Voltage 15 17 19 22
Nominal Voltage 10 12 13 15
Maximum Voltage 8 8 8 10
Length of Break (Inches):
Minimum Between Mains 1.0 1.0 1.0 1.0
Between Arcing Contacts 11 1.1 11 1.1
Table 2. Circuit Breaker Control Data
Nominal Control Voltage 120 VAC 240 VAC 48 VDC 125 VDC 250 vDC
Spring Charge Motor Voltage Range 104-127 208-254 38-56 100-140 200-380
Current of Spring Charge Motor:

Cutoff Value—Amperes 0.48 036 1.16 0.45 0.21
Inrush Value—Amperes 3.3 175 7.5 3.97 1.92
Shunt Trip and Closing Coil Voltage Range)(ati€oil) 104-127 208-254 28-56 70-140 140-280
Tripping Coil Current (Seal-in/Inrush)—Amperes 1.65/7.7 0.71/3.4 5.45/5.45 2.76/2.76 1.85/1.85
Closing Coil Current (Seal-in/Inrush)aAmperes 1.65/7.7 0.71/3.4 5.45/5.45 2.76/2.76 1.85/1.85

Y-Relay Current (Max. Value—Amperes) 0.026 0015 0.15 0.02 0.01




SIEMENS

Switchgear Division

Low Voltage Metal-
Enclosed Switchgear

SG 3061

Page 31
January, 1987

Type R R
600 Volits Description
Phase Phase Phase
1 2 3 Neut.
Breaker ¢ 4 I
Contacts ) ) )

Iy

—dnt oo
e% —
—

PR P
LT T
3
o (n{
O -
o

Ll

I

l& 6 o o
) 2 3 4 5 6 7 89
Static Trip Device
2
8 AL sl AL 4 .
Control ¥ 4
STD
Voltage TE 26 & F} 9
7 sk 3 1
.| ' 0
3 b a
il ] > oL 193 95 97 13 O 12
a
%%7 ?i {:2 %4 s %8 3_1 Ié
o4y Aux. Switch § [é
o3, Sallfei
15 6
o7 Y" Relay
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o= Alarm
Secondary
) ) Disconnect
Device List
TT  —Tripping Transformer a —Aux. Switch—QOpen when Breaker is Open
STD —Static Trip'Device b —Aux. Switch—Closed when Breaker is Open
TA  —Teip Actuator CSC —Control Switch—Close Contact
CC ‘=Z@Gircuit Breaker Closing Caoil CST —Control Switch—Trip Contact
TGy —Circuit Breaker Trip Coil R —Red Indicating Lamp
Y —Aux. Closing Relay—Anti-Pump G = —Green Indicating Lamp
MEO)—Motor Cutoff Switch AL —Automatic Trip Alarm Device (Bell Alarm) (Manual
88 —Spring Charging Motor Reset)

MI® —Mechanical Interlock

UV  —Undervoltage Trip Cail

Figure 39. Typical Control Schematic for Electrically Operated Breaker and Wiring Diagram, Showing

Optional Attachments.
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Circuit Breaker Selection Data

Tables 1 through 4 on the following pages list recommended
low voltage circuit breakers for use in Siemens secondary unit
substation applications. The breakers have been co-ordinated
with standard transformer capacities, and system parameters
to meet the electrical, thermal and mechanical requirements.

The tables are to be used as guidelines, with other factors
being taken into account which affect the final selection of proper
breaker rating for the specific application. Such factors as volt-
age, power factor, temperature, altitude, circuit configurations,
large motor loads, high inertia (WK?) motor loads, unusual or
cyclic load characteristics may require going to a larger rated
breaker.

For applications where short circuit interrupting capacity must
be increased, this can be accomplished either with higher rated
RLX breakers or RLF fused circuit breakers.

The short circuit currents are established using assumptions
and approximations which have proven valid. Howeveraif the
indicated circuit breaker is marginal when comparing its,inter-
rupting rating to the indicated value of short circyit current,
then short circuit calculations for the specific applicatiéR should
be made. Refer to IEEE RecommendediPractice fortProtection
and Coordination of Industrial and Commercial®Power Sys-
tems, |IEEE Standard No. 242-1975, Chapter 2

Recommendations for breaker selection are,given for the two
types of system in the tables, using stahdard unfused circuit
breakers. If continuous current requirements would permit us-
ing a smaller circuit breaker_thamyshewn in columns 8 or 9,
consider fused circuit bregkers, which have sufficient inter-
rupting capacity for alllapplications shown.

Main breaker listed’in Coldmn 7 may be with, or without, in-
stantaneous tripgelement. When supplied without, it provides
selective tripping With'its downstream feeder. (Column 8 or 9)

Feeder breakers listedin Column 8 are supplied with, or with-
out, instantaneous trip element, in order to provide selective
tripping with additienal protective devices at the downstream
load.

Feeder Breakers listed in Column 9 are supplied with instan-
taneous thp element, which are not required to co-ordinate in
theiptripping with downstream load protective devices.

Qventhe years, “fully rated" breakers have been recognized
as those having a rating capability of interrupting the maximum
fault available atits point of application within the system. Such
breakers generally had instantaneous elements, giving them
higher interrupting capabilities than when not so equipped.

However today, as can be seefjin Table 1, Page 24, (Breaker
Rating Table), breakers applied at600V or 480V have the same
short circuit interruptingieapabilities regardless of the type of
trip elements.

Basis of Application Tables
The valuefof,short/Circuit currents are calculated on basis of:

1. The faults 3phase bolted fault at the outgoing terminals of
the feeder breaker.

2. lmpedance of the transformer is as listed in the table. For
impedances other than those listed, short circuit currents
are inversely proportional.

3nlhetonly power source to the secondary switchgear is the
substation transformer.

47 The short circuit current contribution from connected motor
load is included in the calculations based on use of stan-
dard motors. This contribution is approximated as two times
(2x) transformer full-load current for 208Y systems, and four
times (4x) transformer full load current for 240, 480and 600v
systems.

5. Total connected motor KVA does not exceed 50 percent of
transformer base KVA for 208Y systems and 100 percent for
systems of 240, 480, or 600 volt. For motor loads of some
other percentage, the motor contribution will be in direct
proportion.

6. All'shortcircuit current values are rms symmetrical.

7. Transformer KVA ratings are based on 65°C liquid filled type,
or 150°C dry type. For liquid type with 55/65°C dual tem-
perature rise, continuous capacities increase by 12%. For
open ventilated dry type with 115/150°C dual temperature
rise, continuous capacities increase by 15%; with 80/150°C
dual temperature rise, increase by 135%. For fan cooled
ratings, increase liquid type by 15%, (except 2500 KVA units
which increase 25%); dry type by 33 1/3%.

(Refer to Pages 33-37 for Application Tables)
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Table 1. Application Table 480 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated 3 Eg <€ »
Arrangement % S TI
Selectively >
Coordinated 3& IS * IS *) T
Arrangement TSI TSI
Distribution or RS S, ) T
Motor Control S8 Y
Center roeor
Long-Time
Mgﬁ'.;',‘{’.’“ Full Short-Circuit Rating Instantaneous
Transformer Circuit Load Symmetrical Current or ) .
Rating Mva Continuous (amperes) Long-Time Long-Time Long-Time
3-Phase Available Current Short-Time Short-Time Instantaneous
kVaand From (amperes) Trans- 100% Minimum Rating Breaker
Impedance Primary former Motor .
Percent System O] Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 6400 7800
100 6800 8200
300 150 6900 8300
59% 250 361 7000 1400 8400 RL-800 RL-800 RL-800
° 500 7100 8500
750 7150 8560
Unlimited 7200 8600
50 10000 12400
100 10900 13300
500 150 11300 13700
59% 250 601 11600 2400 14000 RL-800 RL-800 RL-800
N 500 11800 14200
750 11900 14300
Untimited 12000 14400
50 12400 16000
100 13900 17500
750 150 14400 18000
5.750% 250 902 14900 3600 18500 RL-1600 RL-800 RL-800
OER 500 15300 18900
750 15400 19000
Unlimited 15700 19300
50 15500 20300
100 17800 22600
1000 150 18700 23500
575% 250 1203 19600 4800 24400 RL-1600 RL-800 RL-800
B 500 20200 25000
750 20400 25200
Unlimited 20900 25700
50 12000 16800
100 13300 18100
1000 150 13800 18600
8:0% 250 1203 14300 4800 19100 RL-1600 RL-800 RL-800
2 500 14600 19400
750 14800 19600
Unlimited 15000 19800

@nWith transformer operating on base temperature rise.

@.The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application
if'the transformer is dual temperature rise and/or if ever fan cooled.
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Table 1. Application Table 480 Volts, Three Phase (Continued)

Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated 3% <&
Arrangement 3 TI
Selectively % E “ > * )
Coordinated T8 I8 ¥ m
Arrangement TSI T TSI
Distribution or e b Y1
Motor Control 5 SN *f
Center A
Long-Time
Mg’,‘,ﬁ'::‘_’“ Full Short-Circuit Rating Instantaneous
Transformer Circuit Load Symmetrical Current or . )
Rating Mva Continuous (amperes) Long-Time Long-Time Long-Time
3-Phase Available Current Short-Time Short-Time Instantaneous
kVa and From (amperes) Trans- 100% Minimum Rating Breaker
Impedance Primary former Motor
Percent System Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 20600, 27800 RL-800 RL-800
100 24900 32100 ®
150 26700 33900
o ) 250 1804 | 28400 7200 35600 RL-2000 RLX-800 RLX-800
o 500 29800 37000
750 30300 37500
Unlimited 31400 38600
50 16400 23600
100 18900 2;3100
150 20000 27200
oy 250 1804( N} 20000 | 7200 28100 RL-2000 RL-800 RL-800
e 500 21700 28900
750 22000 29200
Unlimited 22500 29700
50 24700 34300 RLX-800 RLX-800
100 31000 40600
2000 150 34000 43600
A 250 2405 36700 9600 46300 B R
5.75% 500 39100 48700 RL-3200 RL-1600 RL-1600
750 40000 49600
Unlimited 41800 51400 RLX-1600 ALX-1600
50 28000 40000
100 36500 48500 RL-1600 RL-1600
2500 150 40500 52500
5.75% 260 3008@ 44600 12000 56600 @
o7 500 48100 60100 RLX-1600 RLX-1600
750 49400 61400 RL-3200
Unlimited 52300 64300
50 30700 45100
100 41200 55600 RLX-1600 RLX-1600
3000 150 46500 60900 ®
4.75% 250 3607@ 51900 14400 66300 RL-4000
< 500 56800 71200 RL-3200 RL-3200
750 58700 73100
Unlimited 62700 77100

@wWith transformer operating on base temperature rise.

@,Jhe main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if
the transformer is dual temperature rise and/or if ever fan cooled.
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Table 2. Application Table 208 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated —%é— s D
Arrangement T
Selectively gg «A» *
Coordinated TS TS Y) m
Arrangement TSl Y TSI
Distribution or cr-boq - Yni
Motor Control 5N SN *
Center HE
. Long-Time
Mg;‘,{;‘,‘,"_’“ Full Short-Circuit Rating Instantaneous
Transformer Circuit Load Symmetrical Current or .

Rating Mva Continuous (amperes) Long-Time Long-Time Long-Time
3-Phase Available Current Short-Time Short-Time Instantaneous
kVa and From (amperes) Trans- 100% Minimum Rating Breaker

Impedance Primary former Motor
Percent System O) Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 14900 16600
100 15700 17400
300 150 16000 17700
5% 250 834 16300 1700 18000 RL-1600 RL-800 RL-800
N 500 16500 18200
750 16600 18300
Unlimited 16700 18400
50 23100 25900
100 26200 28000
500 150 26000 28800 RL-800
59 250 1388 26700 2800 29500 RL-1600 RL-800
° 500 27200 30000
750 27400 30200
Unlimited 27800 30600 RLX.800
50 28700 33900
100 32000 36200
750 150 33300 37500
575% 250 2080 34400 4200 38600 RL-3200 RLX-800 RL-800
o 500 35200 39400
750 35600 39800
Unlimited 36200 40400
50 35900 41500 RLX-800 RL-800
100 41200 4(83888
150 43300 489 R 8
5y 250 2780 45200 | 5600 50800 RL-3200 AL 1600 ALX-800
o 500 46700 52300
750 47300 52900
Unfimited 48300 53900 RLX-1600 RL-1600

() With transformer operating on base temperature rise.

(® Thelmainycircuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application
if thedtransformer is dual temperature rise and/or if ever fan cooled.
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Table 3. Application Table 240 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated BEE M=
Arrangement 3 Tl |
ii 55y
Selectively <> 2
Coordinated ¢ TS A 18 *) m
Arrangement TSI Y TSI
Distribution or crebovy - TI
Motor Control > ':' ) Y)
Center 0T
Maxi Long-Time
g’,‘,ﬁ',‘{’_“‘ Full Short-Circuit Rating Instantaneous
Transformer Circuit Load Symmetrical Current or ) )
Rating Mva Continuous (amperes) Long-Time Long-Time Long-Time
3-Phase Available Cur r: m“ Short-Time Short-Time Instantaneous
kVa and From (amperes) Trans- 100% Minimum Rating Breaker
Impedance Primary former Motor
Percent System @ Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 12900, 15800
100 13600 16500 @
150 13900 16800
0 250 722 14100 £900 17000 RL-800 RL-800 RL-800
° 500 14300 17200
750 14325 17225
Unlimited 14400 17300
50 20000 24800
100 21900 26700
500 150 22500 27300
5% 250 1208 23100 4800 27900 RL-1600 RL-800 RL-800
° 500 23600 28400
750 23700 28500
Untimited 24100 28900
50 24900 32100
100 27800 35000
150 28900 36100
5 70 250 804® | 20800 | 7200 37000 RL-2000 RLX-800 RL-800
97 500 30600 37800
750 30800 38000
Uplimited 31400 38600
50 31000 40600 RLX-800 RL-800
100 35600 45200
1000 150 37500 47100
250 2406 39100 9600 48700 . .
575% 500 40400 50000 RL-3200 RL-1600 RLX-800
750 40900 50500
Unlimited 41800 51400 RLX-1600 RL-1600
50 41200 55600
100 49800 63200 RLX-1600 RL-1600
1500 150 53500 67900
o 250 3609 | sesoo | 14400 71200 ;
Q& 500 59600 74000 RL-4000 RL-3200
750 60600 75000 RL-4000
Unlimited 62800 77200

(O Withytransformer operating on base temperature rise.

®xIhe main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if

the transformer is dual temperature rise and/or if ever fan cooled.
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Type R . .
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Table 4. Application Table 600 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated ——%L <€ D
Arrangement b
Selectively %g ’3'> i
Coordinated TS TS *’) T
Arrangement TSI ? TSI
Distribution or “robog-- 1
Motor Control SN N
Center rar
Long-Time
M‘s",‘,'(',',‘{’_“‘ Full Short-Circuit Rating Instantaneous
Transformer Circuit Load Symmetrical Current or ) )
Rating Mva Conti (amperes) Long-Time Long-Time Long-Time
3.Phase Available %‘u:'::::‘s Short-Time Short-Time Instantaneous
kVa and From (amperes) Trans- 100% Minimum Rating Breaker
Impedance Primary former Motor
Percent System @ Alone Load Combined Breaker Breaker Breaker
1 2 3 L) 5 6 7 8 9
50 5200, 6300
100 5500 6700
300 150 5600 6800
59 250 289 5600 1200 6800 RL-800 RL-800 RL-800
° 500 5700 6900
750 5750 6950
Unlimited 5800 7000
50 8000 9900
100 8700 10600
500 150 9000 10900
5% 250 481 9300 1900 11200 RL-800 RL-800 RL-800
? 500 9400 11300
750 9500 11400
Unlimited 9600 11500
50 10000 12900
100 11100 14000 @
150 11600 14500
5700 250 78 11900 2900 14800 RL-800 RL-800 RL-800
e 500 12200 15100
#50 12300 15200
Unlimited 12600 15500
50 12400 16300
100 14300 18200
1000 150 15000 18900
5.75% 280 962 15600 3900 19500 RL-1600 RL-800 RL-800
o 500 16200 20100
750 16400 20300
Unlimited 16700 20600

() With trapsformer operating on base temperature rise.

(® The'main eircuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application
ifathe transformer is dual temperature rise and/or if ever fan cooled.
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600 Voits Dimensions
Table 4. Application Table 600 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
orsSelective Selective Rated
Fully Rated 3% < »
Arrangement 3 Tl
Selectively %E € > k
Coordinated TS TS *) Tl
Arrangement TSI Y TSI
Distribution or L At
Motor Control S 8N ¥
Center roror |
Maximum Long-Time
Short- Full Short-Circuit Rating Instantaneous
Transtormer Circuit Load Symr?:l:;:::e(;;:rrent Longo-rTime Long-Time Long-Time
l?atmg Mva Continuous Short-Time Short-Time Instantaneous
3-Phase Available Current
kVa and From (amperes) Trans- 1002 Minimum Rating Breaker
Impedance Primary former Motor
Percent System ©) Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 16500 22300
100 20000 25800 ®
150 21400 27200 RL-800 RL-800
1500 250 1242 | L2200 5800 28500 RL-1600
575%
o 500 23900 29700
750 24200 30000
Unlimited 25100 30900 RLX-800 RLX.800
50 19700 27500 RL-800 RL-800
100 24800 32600 ®
150 27200 35000
527%(19 250 1924(>) 29400 7800 37200 RL-2000 RLX-800 RLX-800
9T 500 31300 39100
750 32000 39800
Unlimited 33500 41300
50 22400 32000 RLX-800 RLX-800
100 29200 38800
2500 150 32400 42000
575% 250 2404 35600 9600 45200 RL-3200 RL-1600 RL-1600
° 500 38500 48100
750 39500 49100 X _
Unlimited 41800 51400 RLX-1600 RLX-1600

() With transformeroperdting on base temperature rise.

(® The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application

if the transformer is dual temperature rise and/or if ever fan cooled.

s
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Fused Breaker Application

Type RLF fused low voltage power circuit breakers are a com-
bination of current limiting fuses mounted in conjunction with
RL circuit breakers for use in low voltage switchgear. Line-ups
of switchgear may include both standard and fused circuit
breakers. Because the fuses clear short circuits very rapidly
and have high interrupting capacity, fused breakers can be
used for protection of:

1. Thecircuit breaker, when applied oh systems with available
short circuit currents exceeding the interrupting rating of
the circuit breaker, particularly for feeders to small loads.

2. Load side equipment (motor control centers, panelboards,
bus ducts), which may have ratings below the available short
circuit currents, or be damaged unless faults are rapidly
cleared and limited by the current-limiting action of thg'fuses)

Various fuse sizes can be used on the RLF-800, RLF21600,
RLF-2000, RLF-3200 and RLF-4000 as given in Tablen2, Page
24. The size selected for a specific application will depend,on
which of the above reasons led to the use of the fusedieircuit

ampere fuse for the BLF-80Qy,This will minimize the possi-
bility of fuse blowing, 'Since snost faults will be cleared by
the circuit breakerasydetected by the instantaneous ele-
ment of the statiéitrip device.

2. When used tg'protect downstream equipment, the fuse must
limit the,faultitodessthan the rating of the protected equip-
ment. Thisiean‘befChecked using the “Let-Thru” chart, Fig-
ure 40, whichieontains an example of the limiting effect of
the fuse:

It ishalso necessary to check three types of coordination:

1. fPhermal,conditions. To maintain thermal coordination be-
tween the fuse and the breaker in an enclosure, the follow-
ingigeneral rules apply:

a A breaker, applied at 90-100% of its frame size continu-
ous current rating, should not use a fuse less than 200%
of its frame size rating.

b. A breaker, applied at 80-90% of its frame size continuous
current rating, should not use a fuse less than 150% of
its frame size rating.

breaker. 100 =g T RN,
L |‘  § 1 9} l‘
1. When used to increase the interrupting rating ofithe circuit & \ 1
breaker, then a large fuse can be used, sugh as the 1200 @ A Y B°l°‘*
Q r
10 v S S S L e —
§8 o[ THE EXAMPLE SHOWS THAT WITH 50,000 T 20 L 10008
= Z ] AMPERES SYMMETRICAL AVAILABLENTHE " B
Z & " [ 1000 AMPERE FUSE LIMITS TO 23.00 AMRERES . o¥,/ AMPERE \ \ b
D2 «| AND THE 1200 AMPERE FUSE LIMJSITO 281000 — &, 4— RATING + " i Te s e manii F T
ST | AMPERES SYMMETRICAL e 0 HHHHARRR !
b= l re |+ 000 ¢ L 5i BY
2] d(, /443000 11 |so|oA
Suwoe2 N 2500 ¢
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=9 ST e RS o
5‘0% %Q /] 171 g e 8 1
A ~ 4 1200 [a)y]
oI & 7060 Z \ ‘
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az </ LT TH] z L Wi uAw WA I
59 X TH 6 1L AR VATA NI WAIA! 3600
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igure 40. Fuse Peak Left-Thru Characteristic.

Figure 41. Fuse Time-Current Characteristic.
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c. The fuse size should NEVER be less than 125% of the static trip device transfers t@yinstantaneous pickup. Refer
breaker pickup setting. Figure 41, for melting CRaracteristics.

2. Coordination between a fuse andthe static trip device. The 3. Coordination with{Up-Stkeam circuit breakers, fuses or re-
melting time of a fuse should be at least double the total lays. Time-currentieurves should be prepared to demon-
clearing time of the breaker at the current level where the strate this cogrdination.

E = |
=2 gggg i
i
The information contained herein is general in nature and is not intended to specific construction. installation or application purposes
Siemens reserves the right to make changes in specifications shown herein, and improvements, or discontinue manufacture at any
time without notice or obligation
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Typical Installations

Central Stations—Protect and distribute power to station aux-
iliaries—blowers, compressors, fans, pumps, motors.

Commercial and Residential Buildings—For protection and
distribution of power for lighting, elevators, air conditioning.

Basic Cubicle Arrangements (Front Elevations) And Weights

Type R—Indoor Equipment (O

plus blowers, fans, motors and¥pumps.

Industrial Plants—For,power@and lighting networks, power
and lighting feeders (plus@power generation and auxiliaries,
provide power for machine tolls and material handliing equip-
ment drives.

Transition Sections
1. Transition to liquid filled transformer with > A
side wall throat enclosed bushings. A Weight
. Indgor 55 500
2. Side entry bus duct. (1397 mm) (227.0)
Outdoor 61 550
(1549.4 mm) (249.0) y Floor
14
(355.6 mm)
Auxiliary Sections &) (®
1. Metering section for substation not containiag main breaker.
2. Incoming bus duct or cable entranceyfor substation not
containing main breaker. 90"
* (2286 mm)
Weights
R14 R22 R30
Indoor 600 1000 1200
(@72.0) (454.0) (544.0) R14 R22 R30
Outdoor (9 1600 2000 2400 1@ 22" 30’
(726.0) (907.0) (1088.0) (s5.6mm) (5566 nFn)J (762.0 mm)
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Main Breaker Sections and Combinations & () Weightt
7 R22 R30
Instrument Instrument Instrument Instrument Instrument Indoor 1400 1900
(or Blank) (or Blank) (or Blank) (or Blank) (or Blank) (635.0) (8620)
Outdoor 2400 3100
Main (1088.0) (1406.0)
Breaker Main Main Fuse Mai
A Breaker Breaker Drawout B,:a'.?e, 90:,0"2y. T Weights shown do not include weight
B B CorD E (2286/mm) of circuit breaker removable elements.
;::z, () Maximum shipping group is five (5)
A Blank F vertical sections in addition to
Feeder ysed instradnt transition section.
B ooder g Soder Breaker Breaker (or,Blank) G All vertical sections are 90" high. Add
e e 8 CorD 11" for top mounted lifting structure
1 shipped mounted, 101.0" (2565 mm)
R22 R30 R30 R30 R30 - overall height (2591 mm).
«22 »l |le—i30—>| |e—30 —»| le—30" | Mle—30' —>] & All units are 60" (1524 mm) deep.
(558.8 mm) (762.0 mm) (762.0 mm) (762.00mm) (762.0 mm)

Breaker Key:

A. Any of the following:

RL-800; RLX-800; RLF-800; RL-1600; RCXs1600; RLF-1600;

RL-2000; RLF-2000.

B. RL-3200

C. RLF-3200 in one cell/RFC-3200 fusegdrawout in other cell

( For outdoor lineup, add 1200 Ibs. (544
kQ) to total weight of individual
sections for end walls and hoist.

D. RLF-4000 in one cell/RFC-4000 fuse drawout in other cell

E. RL-4000

Instrument or blank cells can be substituted for any breaker
celt shown.

NOTE: All weights are approximate in pounds and (kg) based
on aluminum bus.

Basic Cubicle Arrangements (Front Elevations) And Weights
Feeder Breaker Sections and Combinations ) (®

]I
Feeder Feeder Feeder Feeder Instrument
Breaker Breaker Breaker Breaker (or Blank) I?:: :;.':,‘T)t
A A A A
Feeder Fuse
Breaker Feeder Feeder Feeder Drawout ; eetier 90.0" 2
A Break Break CorD reaker ’ i
re; er re; er Bre:ker € 2286 mm) Weightst
Feod@ R22 R30
Breaker Indoor 1400 1900
A Blank Blank Fused (635.0) (8620)
Feeder Feeder instrument
Feeder- Feeder Breaker Feeder Breaker (or Blank) Outdoor @ 2400 3100
Breaker Breaker B Breaker CorD (1088.0) (1406.0)
A
A 8 ‘[ t  Weights shown do not include weight
R22 R30 R30 R30 R30 R30 - of circuit breaker removable elements
22" 30" 30" 30” 30" 30"
h— > «— ) — <— Y — < —p
(558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm)
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Tie Breaker Sections and Combinations @ ® ®
—
Feeder Feeder Feeder
Breaker Breaker Breaker Blank Blank
A A A
Tie Fuse
Breaker Tie DFuse t Drawout ) 90.0" (®
A Breaker '°g°" D Tie (2286 mm)
B Breaker
Feeder € i
Breaker Weightst
A Blank Fused Fused R22 R30
Foador Fooder B Ti‘; B Tii Indoor 1400 1900
reaker reaker
Breaker Breaker [ D Blank (6350) (862.0)
A A bl Outdoor()| 2400 3100
g 1 . 1406.
R22 R30 R30 R30 R30 (1088.0) (1406.0)
, | , t  Weights shown do not include weight
e 22" - — 30" —> e— 30" —>| r=530" = «——30"—»| of circuit breaker removable elements.
(558.8 mm) (762.0 mm) (762.0 mm) (762.0)mm) (762.0 mm)

() Maximum shipping group is five (5) vertical se¢tions imaddition to transition section.

() All vertical sections are 90” high. Add 11" fartop mednted lifting structure shipped mounted, 101” overall height (2565 m).
® All units 60" (1524 mm) deep. 8" (203ynm)er 12"1(305 mm) rear extensions optionally available for indoor units.

(® Foroutdoor lineup, add 1200 Ibs. (544skghto total weight of individual vertical sections for end walls and hoist.

(5) Feeder breakers physically aboye tietbreaker must be electrically on opposite side of tie breaker from the feeder breakes
which are physically below the tie breaken

Breaker Key:

A. Any of the following:
RL-800; RLX-800; RlE-800; RL-1600; RLX-1600; RLF-1600;
RL-2000; RLF-2000.

B. RL-3200
C. RLF-3200 in one'cell/RFEL-3200 fuse drawout in other cell
D. RLF-4000 in one cell/RFC-4000 fuse drawout in other cell
E. RL-4000

Instrumentior blank cells can be substituted for any breaker
cell showq,
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Table 1. Breaker Element Weights
Element Type RL-800 RLX-800 RL-1600 RLX-1600 RL-2000 RL-3200 RL-4000
Manual 140 170 175 200 210 290 350
Operation (635) (77.1) (79 4) (90 7) (95.3) (131 5) (158.8)
Electrical 150 180 185 210 220 300 360
(68 0) (81.6) 839) (95)3) (99.8) (136 1) (163.8)
Additional Weight for Shipping 45 45 45 45 45 50 50
(20.4) (20.4) (20.4) (20%) (20.4) (22.7) (22.7)
Table 2. Fused Element Weights
Element Type RLF-800 | RLF-1600 | RLF-2000 ["RLF-3200()|RFC-3200 ())|RLF-4000 (+)|RFC-4000 (2)
Manual 195 310 325 290 350
Operation (83.9) (140.6) (14%4) (131.5) 390G (158.8) 450
Electrical 205 320 335 300 (176 9) 360 (204.1)
(93.0) (145.2) (52.0) (136.1) (163 3)
Additional Weight 45 45 45 50 50 50 50
for Shipping (20.4) (20.4) (20.4) (22.7) (22'7) (227) (22.7)

() For use with RLF-3200 breaker.
(@ For use with RLF-4000 breaker.

(® Fuses mounted on separate drawout carri@ge andiocated in separate compartment.
(® For total weight, add weight of breaKer element and separate fuse carriage.
NOTE: All weights are approximate in péundsyand (kg).

i
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Optional
Traveling Interunit L
Breaker Wiring \(ept:latcon and \ M
Hoist Trough Lifting Structure i %?oet:gh”e
ire
Cieat Optional
" NREREN Rear
T i R ﬁj\\ — e .. 4] Extension
) 4 Removable
. Split Rear
103.0" Circuit Breaker (| [ 22! Uﬂ — vertical Bus - |_—~ Plates
' l‘—-23‘5”~—’ or Auxiliary o1 '
(2616 mm) Power |
Over Hoist (570 mm) Compagney }—~ Cable | }
; 1
101.0° | ﬂZHHU-\AEL__[ Upper Main Bus
(2565 S | " ! (Optional
mm) Fésed Cireuit 03 ! Position
)
Over Lift ol aider Neutral y
ea e .
Structure Compartment 1 ””*r“’ Bus Terminal
90.0” - Blocks
) R ] I
(2286 mm) _ I Ground | Optional
3 Bus ' Bus-Cable
Circuit Breaker /;Compartment
Current Compartment (  Barrier
Transfermer = ; i
\ o ﬂﬂﬂ K 1Secondary
[ Tkt s T Control
Oravou X e | e
Slide ; /QZHHU N \\ i
L l Runback Runback
Support —-\ ga[mn__ Support E
%rgtional [ . I 1] Lower
utter ""\’ L] 4{\ Main
Circuit Bus
0sfa I
Breaker ol ! Secondary
Compartment 7 [ ! Wire
T T e e ‘l Trough
60.0" {
(1524 mm) 8" (203 mm)
T 12" (305 mm)
wer
Wire
Trough

Figure 1. Typical Side View “R22” Unit
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100"
(254 mm) 10.0" Space Avatlabie in Top or
Floor Plan View (254 mm) * Bottom of Units for Customers
' Primary and SecondaryCabies
f#-—m——.. '96.2" (2443 min) Overali Customer to Drill Top-Plate to Suit
12.0" (305 mm)
Rear Ext 148" 151 140" 60" Al Terminial B
(376 mm) | (383 5 mm). (660 4 mm) (660 4 mm) (3835 mm) Locinoin ?AN Lo)i‘i‘ls)
1.27(30 5 mm) . 14.0" 14.0" | 1407 1400
Optionat Rear Door 140 ‘ (3556 mm) | (355 6 mm) (358165 mm)i((355 6 mm) ) . ,
{3556 mm}} | o . Auxifiary Switch Wiring
» d ! N - Location (Al Units)
/ 15 Hinged Rear e /, o f
(305 mm) Rear Door | Door (Optiony o
Cptional) | ! T Gi s
K i 4 round 1 w/12" (304 8 mm) Exten
? - Lug ' 26.0" (860.4 mm)y
18.0° [ '\ ! 1 Location ! wiB" (203.2 tom) Exten.
({457 mm), ; .1/ (AllUnits) - | 118,07 (457 2 mm) wiO Exten.
i 3 ;- y N N - -
60.0° n | s \
{1524 mm) |
Standard T 7/ A7
Unit th
nitDepth , ¢ o Secondarf olo ofo Secondary
“Throat] ¢ Wiring © - Wiring
i Location | Location
|
732" [ - £ E
(1859 mm) L-q 5 5 ] 3 33.88"
With (860.5 mm)
frol c')l (3 (>0
Optional | 34.84" 1394 11394 13.94" 13.94” 40.9"
885 mm » — 1039 mm
¢ Rear ( ) I (354 ml A (354 mm) (354.mrm} | (354 mm) ( )
xtension i \
/b e e® o) l
= o o i = pa +
—= S A TR RS S

Location otHole§iin
Bottomof Unitsion

Anchor Belts—See

Bolting Arfangement

—
9.94" 994" Front 307
{252.5 mm) (252.5 mm) (76.2:mm)

Hinged
Panels

Front ” \
- . Floor Liney « — .1 . =4

SideView
Indoor Anchor BoltingiAfrangement

Note: Shipping Groups to Be
A Maximum of Five
Vertical Sections.

J

30" I-t~———————- 33.88" ———————»‘

62 Dia. Holes in
Compartment Floor
for Welding 0 Sills
or for .50 Dia. Anchor
Bolts (17 Max..Height) Drilt and Tap Weld to
Boits or. Sills Furnished Floor Steel Fioor Steel
By Customer When Required

Alternates

Customer Floor Must Not Project
Above Top ot Sill Channels

Figure 2. Dimensions, Floor Plan and Side View Type “R” Indoor Switchgear.

AR,
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1.2 (30.5 mm) Dia.
Hoist Lifting Holes 25.94" (658,9 mmy)
Ref.
[
Vent
| AL
|
‘; 0" (1524 mm) R 90"
i 235" 60 ear
(597 mm) Unit Depth exon| (2286 mm)
Hoist Standard (Option; 1010
103.0" Ben: (2565 mm)
i Over Vent/
(2616:mm) LS /
Top of ift Structure
Hoist . { .
With Breakef in Bottom Position
Cable8paceigiObstructed Here
~13:2"
42" (1067 mm) i (12‘;8" ]
~— Min. Aisle —» mm «~ 30" -
Min. Aisle . 508 (10868 mm) ' 30” (762 mm)
Space ’ Aisle Recommended
to Fronf'of Cable Area '} .
Recommended é L Side and Rear
! ;
Floor n il N
Ling ! J o
! | U Customer Conduit
. i " .
; 4 1.5” Maximum
30" L. 33.88 _l 55
(6.2 mn) (8605 mm) ' (139.7 mm) Above Floor

Side Viéw w/Hoist and Anchor Boiting

Figure 2 Continued
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11225 (2851 mm) — &

Overall
Space Available in Top or Bottom Shipping Group Shipping Group
eonmenmy | e :
Customer to Drill Floor Plate ) B (1527 mm) i (1134 mm) : }
or Roof to Suit 15 12 260" 20 1112 00
(384mm) (660 mm) 1.0 M 0;(555 8mm) (282:]“”1) Aisle Extension
13.44" o 44" {203 mm)
944" 4— Cabte Space Toj
(341 mm) ’ (248imm) Y o p: p
14.00" 10 001
J (356 mm) / (254 mm) (21535(:2;— Cable Space Bottomn
207 /
(508 mm) 1 f 1.4 Terminal Block Location
\ '] (All Units)
[T Auxiiary Switch Wiring Location
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Figure 3. Dimensions, Floor Plan and Side View Type “SR” Outdoor Switchgear.
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Figure 3 Continued
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NOTE: This preparation guide form requires information to be
supplied by Purchaser. Those items preceeded by []
check box are optional. Those items denoted
require quantity or data to be added.

General

The equipment outlined in this specification will consist of
Siemens type R METAL ENCLOSED LOW VOLTAGE POWER
CIRCUIT BREAKER SWITCHGEAR with drawout Low Voltage
Power Circuit Breakers, compartments, bus work and miscel-
laneous equipment for this application. General construction
features will be as described. The complete switchgear sec-
tions will be of coordinated design so that shipping groups are
easily connected together in the field into a continuous line;
up. Necessary standard connecting materials will be furnished.

Suitable solderless cable lugs will be provided for ea¢h of the
customers feeder cables. Nameplates will be providedifor gach
circuit breaker compartment.

Codes and Standards

The Siemens switchgear covered in this specification will be
designed, manufactured, and tested in acgordanceswith the
latest revisions of the applicable standards of:

ANSI - American National Standards |pstitute

NEMA - National Electrical Manufacturers Asseciation
ASTM - American Society for Testing anéyMaterials
IEEE - Institute of Electrical and_ElectsoniCs Engineers
NEC - National Electric Code

OSHA - Occupational Safety and,Health Administration
UL - Underwriters Laboratanies

Service

The switchgear sections Will be Siemens Type [] R, indoor,
[J “SR" outdoer rated 600,volts. This equipment will operate
on service voltageyof volts, [] 50, [J 60 hertz, 3-phase,
J3, 04 wire.

Framework and Compartmentation

The framework of indoor low voltage switchgear is constructed
of preformed steel channels, angles and side sheets bolted
together*and, reinforced to form a rigid, self-supporting, com-
patwassembly. Steel side sheets are attached to this frame-
work. The side sheets are pre-wired. Horizontal barriers are
previded to form the individual circuit breaker/metering cells.

The circuit breakers are barriered from the bus/cable com-
partment with the primary disconnect support assembly which
completes the circuit breaker compartmentation. A hinged front
door, secured with 1 or 2 rotary fastener, is provided for each
cell.

The bus compartment jncludegthe main horizontal bus, verti-
cal bus connections_fromythe’' main bus to the upper set of
primary disconnect§, and, load side insulated “run-back” cop-
per bus from the lower set'of primary disconnects in each cir-
cuit breaker compartment. The cable lugs are accessible in
the cable compartment without reaching over the main bus.

The switchgear iswof totally metal-enclosed ventilated multiple
until constructiop. The front of the switchgear is comprised of
individually,enclosed circuit breaker, metering and auxiliary
cells divided one from another by 14 gauge side sheets and
cempartmentbarriers of 11 gauge steel. Each vertical unit con-
sists of three or four circuit breaker and/or metering cells in a
width, of 22 or 30 inches. End units normally include provisions
fopfuture main bus extension and installation of additional units.

Circuit Breakers

Circuit breakers will be Siemens low voltage power circuit
breaker types RL, RLX or RLF. Interrupting ratings, as listed in
the detailed specifications meet or exceed the industry’s stan-
dard for type “RL" circuit breakers, as listed in ANSI C37.16-
1973. Type “RLX" circuit breakers exceed this standard. Cir-
cuit breakers are 600-volt class, three pole, single throw, draw-
out mounted, electrically and mechanically trip free with stored
energy operator. Each will have arc quenchers, main and arc-
ing contact structure, a three phase solid state overcurrent trip
device, trip actuator, three tripping transformers, contact po-
sition indicator (open-closed), stored energy mechanical in-
dicator (charged-discharged), primary disconnecting devices,
and a mechanical interlock to prevent making or breaking con-
tact of the primary disconnects when the circuit breaker is
closed.

Overcurrent Trip Device

Each low voltage power circuit breaker will be equipped with
an integrally mounted Static Trip Il overcurrent trip device pro-
viding any combination of continuously adjustable Long Time,
Short Time, Instantaneous and Ground Fault protection.

Bus

The main bus runs horizontally in a vertical, edge to edge ar-
rangement behind the vertical riser bus. Available ratings are
1600, 2000, 3200, 4000 and 5000 Amps.

Main bus (horizontal and vertical) can be optionally insulated.
Weatherproof Housing (Optional)

Outdoor walk-in weatherproof construction will be provided.
Frontand rear doors will be gasketed and hinged. Front doors,
located at each end, will include panic hardware, three-point
latches and provision for padlocking, while rear doors will be
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bolted. An aisle approximately 42 inches deep and accessible
from either of the front doors will be provided at the front of the
switchgear line-up to facilitate inspection and testing of the
circuit breakers and associated equipment while protected from
the weather. One hand-operated crane, mounted above the
switchgear aisle-way, will be provided to facilitate removal and
handling of the circuit breaker elements. An 8” extension on
both ends of the operating aisle eliminates the need for special
enclosure design to accommodate doors on end units that have
instrumentation and metering, and provides additional space
for convenient circuit breaker handling.

The following equipment will be furnished within the outdoor
weatherproof switchgear: light sockets for interior illumination
of the aisle, convenience receptacles and space heaters in the
switchgear to prevent condensation of moisture, a switcheforn
all the space heaters, and a switch for the lamps.

The complete assembly will rest on a formed steel hase Duilt
up from units provided under each vertical section and rdnning
perpendicular to the length of the switchgear. The underside
of the enclosure and base structure will be undergoatedwith
coal tar emulsion material.

Detailed Specifications

This detailed specification will describe group(s) of
Siemens METAL-ENCLOSED LOW VOLTAGE POWER CIR-
CUIT BREAKER SWITCHGEAR, type’ (] R¥[J SR, with type
[JRL, [JRLX (extended ratings), (JRLF (Fused) Circuit Break-
ers. These assemblies will be eguipped as follows:

1-Set [] 5000A, O 40Q0A, [ 3200A, [J 2000A, [J 1600A,
3-Phase, 3 Wire,
(0 Copper Main bus, belted and silver-plated at con-
nection points
(J Aluminum main bus; welded at connection points.

[J 1-Neutral bus, [] Copper, [J Aluminum, [J 50%, [1100% of
main bus rating (optional).

1-Ground bus, Copper

[J 1-Set of space heaters, one located in the main bus com-
partment®and one space heater per cell of each vertical
unit:

[el-Set thermostats as required for space heater control.
1-Set of'nameplates as required.

L] 1-Set of metal barriers between the incoming line bus and
main bus.

1-Set of barriers between the main bus sections at the tie
circuit breaker.

___Transition section(s), for‘eennection to liquid-filled
transformer.

— Bus connection(sl) to drystype transformer.
[ 1-Transition sectien, fapconnection to Motor Control Center.

[J Switchgear to beflabeled per UL 1558, where component
selection permits.

J SwitchgeaRjis tQybe designed per NEC service entrance
requirements:

Circuitbreaker, auxiliary and metering cells will be as specified
below:

Incoming Metering Cell No.

The “cell will contain:

_gPotential transformer(s), /120 volt ratio, dry type,
complete with primary current limiting fuses and second-
ary fuses.

__ Current transformers,
main breaker).

[J 1-Control power transformer, dry type, (13, (0 5, (J 10 KVA,
single phase, -120/240 volt ratio, complete with pri-
mary current limiting fuses and secondary fuses, to supply
auxiliary power.

/5 ampere ratio (when no

____RQ 21 3-phase thermal overload relays for motor protection.
_Auxiliary relays, multi-contact.
Auxiliary relays, single-contact.

___Ground detection transformers, complete with primary
current limiting fuses.

__Auxiliary current transformers.
___Voltage transducer(s).
___ Current transducer(s).

____Capacitor trip device (one per breaker or auxiliary relay
if required).

On the front of the panel will be:

____\Voltmeter(s), single-phase, indicating, 270° scale, switch-
board class, 1% accuracy.

____Voltmeter(s),
accuracy.

single-phase, indicating, 180° scale, 2%

___ Voltmeter transfer switches, 3-phase.

—_ Ammeter(s), single-phase, indicating, 270° scale, switch-
board class, 1% accuracy.

____Ammeter(s),
accuracy.

single-phase, indicating, 180° scale, 2%
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___ Ammeter transfer switches, 3-phase.
_ Wattmeter(s), 3-phase, indicating.
_ Power factor meter(s), indicating.
__Varmeter(s), 3-phase, indicating.

___ Watthour meter(s), element.
_ Watthour meter(s), element, with demand
attachment.

___ Overcurrent relay(s), device No. .
__Undervoltage relay(s) device No. 27.
— Overvoltage relay(s). Device No. 59.
_Lockout relay(s), device No. 86.

(O Current test block.

[0 Potential test block.

[J 1-Set of theee (3) ground detector lights indi€ating:“with
test pushbutton.

— Circuit breaker control switch(es), Siemeng type, 210",
complete with one red and one green indicatifig lights.

Main Breaker Cell No.

___Type RL-_____ air circuit breaker, “ldsfelectrically,
[ manually operated. Mounted on the, €ircuitibreaker will be:

[J 1-Static Trip Il solid state overcurfent trip, device with Type
O TIOT), O TS(OT), I TSI(OL),tripping characteristics.

(J 1-Static Trip Il solid state overcurrefit trip device with Type
O TI2T), OTIG3T), O IS(2Mudtd TSG(3T), I TSI(2T),
O TSIG(3T) tripping chardcteristics and indicating trip targets.

O 1-Set of three current limiting fuses with an interrupting
rating of 200,000A symmetrical, plus blown fuse indication
and a lockout'system to,trip circuit breaker upon blowing
of any fuse.

(J 1-Undervoltage trip“device, instantaneous.

[J 1-Undervoltage trip device, time delay.

(] 1-Shunt trip device.

(J 1-Owvercurrent bell alarm device.

O =Qperation counter.

[J 124 Stage auxiliary switch, mechanism operated. (MOC)

(3, 1-Shutter assembly, of grounded metal, to isolate primary
disconnects upon withdrawal of circuit breaker element.

[] Cable lugs, for connection of cable/phase.

__ Current transformers, /5 ampere ratio.

(J 1-8 Stage cell mounted aUkiliary switch, mechanism op-
erated. (MOC)

(J 1-8 Stage cell mountedigell swtich (TOC).

[J 1-Set insulated,copper “run back” bus for connection of
customer's ¢ablesyto main circuit breaker line side primary
disconfects:

[J 1-Set busjrisers rated A, wire, for connection of
bdstduct toymain breaker line side primary disconnects.

OJu-Keviinterlock for interlocking circuit breaker with primary
switeh.

(JKey interlock for interlocking main breaker with tie breaker.
Onythe front of the panel will be:

[J A-Circuit breaker control switch, miniature rotary type, com-
plete with one red and one green indicating lights.

[ 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.
(] 1-Ammeter transfer switch, 3-phase.

(3 1-Current test block.

Feeder Breaker Cell No.

___Type RL air circuit breaker, [J electrically, [J man-
vally operated. Mounted on the circuit breaker will be:

(J 1-Static Trip II solid state overcurrent trip device with Type
OTI(OT), OTS(OT), ITSI(OT) tripping characteristics.

(J 1-Static Trip Il solid state overcurrent trip device with Type
aT2T), O TIG(3T), [J TS(2T), O TSG(3T), [ TSK2T)
(CITSIG(3T) tripping characteristics and indicating trip targets.

[ 1-Set of three current limiting fuses with an interrupting rat-
ing of 200,000A symmetrical, plus blown fuse indication and
a lockout system to trip circuit breaker upon blowing of any
fuse.

(J 1-Undervoltage trip device, instantaneous.

(J 1-Undervoitage trip device, time delay.

[ 1-Shunt trip device.

[J 1-Overcurrent bell alarm device.

J 1-Operation counter.

[ 1-4 Stage auxiliary switch, mechanism operated (MOC)

(O 1-Shutter assembly, of grounded metal, to isolate primary
disconnects upon withdrawal of circuit breaker element.

(J Cable lugs, for connection of cable/phase.

____Current transformers, /5 ampere ratio.
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(J 1-8 Stage cell mounted auxiliary switch, mechanism oper-
ated. (MOC)

(J 1-8 Stage cell mounted cell switch (TOC).

(] 1-Set insulated copper "run-back” bus for connection of
customer’s cables to feeder circuit breaker load side pri-
mary disconnects.

On the front of the panel will be:

(3 1-Circuit breaker control switch, miniature rotary type, com-
plete with one red and one green indicating lights.

(J 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.

(] 1-Ammeter transfer switch, 3-phase.
(3 1-Current test block.

(0 1-Key interlock for interlocking circuit breaker with prigiary,
switch.

(J 1-Key interlock for interlocking circuit breaker with main
breaker.

Tie Breaker Cell No.

___Type RL air circuit breaker, [J electrically,([J man-
ually operated. Mounted on the circuit breaker will"be:

(J 1-Static Trip Il solid state overcurrent tripydevieegwith Type
CJTI(OT), TS(OT), OTSI(OT) tripping €haraeteristics.

(] 1-Static Trip Il solid state overcurrent tripydevice with Type
OTI2T), O TIG(@3T), O TS(2T), LIWSG(3T), O TSI(2T),
(CITSIG(3T) tripping characteristiés andgdndicating trip targets.

(J 1-Set of three current limiting_fuses with an interrupting rat-
ing of 200,000A symmetrical, plussblown fuse indication and
alockout system to trip,cirGuit breaker upon blowing of any
base.

O 1-Undervoltagerip device, instantaneous.

[ 1-Undervoltage trip{device, time delay.

(J 1-Shunt trip device.

(0 1-Overcurrent bell alarm device.

(J 1-Operation counter.

(0 1-4 Stage auxiliary switch, mechanism operated. (MOC)

[J 1-Shutter assembly, of grounded metal, to isolate primary

disconnects upon withdrawal of circuit breaker element.
(J Current transformers, /5 ampere ratio.

[J 1-8 Stage cell mounted auxiliary switch, mechanism oper-
ated. (MOC)

(0 1-8 Stageleell'mounted cell switch (TOC).
[J 1-Key interlockifor interlocking tie CB with both main CB's.
On the'frentefithe panel will be:

(J 1-Circuit breaker control switch, miniature rotary type, com-
plete withsone red and one green indicating lights.

[J 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.
L3 1-Ammeter transfer switch, 3-phase.

(SiéCurrent block.

Future Feeder Cell No.

(1] This cell will be equipped for the future addition of a
circuit breaker [J manually, [ electrically operated. (Spec-
ify Frame Size).

BlankCellNo. .
(] This cell will be blank.

Accessories

1 Crank for manual operation of the circuit breaker drawout
mechanism.

1 Lifting yoke for lifting circuit breaker elements.
1 Quart of touch-up paint.

1 Maintenance closing device for electricity operated circuit
breakers.

[0 1-Test plug, less cable, for drawout watthour meters and/or
switchboard class relays.

[ 1-Portable test set, type PTS-3, for testing of the solid state
trip devices.

(J 1-Overhead breaker lifting device. (Standard for outdoor
switchgear.)
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General Description

Typical Double-Ended Substation with Provision for Future Feeders

. Main incoming sérvice,meterting

. Main breaker RL-3200

. Blank cell (could‘also be used for
a feeder breaker)

wn =

4. Tie breaker RL-3200

5. Auxiliary metering

6. Feeder breaker, fused or unfused,
up to 2000A

7. Provision for future feeder
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General Description
Low voltage metal-enclosed switchgear Static Trip Ill trip units are provided on all UL Listi al)

is used in electric power distribution sys-
tems for the control and protection of cir-
cuits and equipment. The switchgear em-
ploys draw-out-type low voltage power
circuit breakers.

Switchgear is typically installed in:

Industrial Plants — for power and lighting
networks and feeders, power generation
and other auxiliaries, and to provide pow-
er for machine tools and material han-
dling equipment drivers.

Utility and Co-generation Facilities — for
motor control centers to protect and dis-
tribute power to electrical devices such
as blowers, compressors, fans, pumps,
and motors.

Commercial and Residential Buildings —
for protection and distribution of power
for lighting, elevators, air conditioning,
blowers, fans, motors and pumps.

Available Types:

Siemens switchgear is available in two
types:

e Type R —indoor (NEMA 1)
e Type SR — outdoor walk-in (NEMA 3R)

low voltage power circuit breakers. All cir-

cuit breakers are UL listed. Tables 1 and An Undemisiters Laboratories listing mark

2 show the maximum nominal ratings for (UL 1) be optionally supplied for

circuit breakers. vertical section. The specific section

ust tain only devices which are UL
or are UL recognized components

und suitable for the intended use. Al
er cuit breaker drawout elements are UL

sted.

Industry Standards

Type R and SR switchgear with p
circuit breakers is designed, teste

e ANS|C37.20.1 — Metal-
Voltage Power Circuit Br
Switchgear

ANSI C37.50 — Tes

e (NEC)
Metal-Enclosed Low Volt-
er Circuit Breaker Switchgear

ml_ drawout circuit breakers are in
\ cordance with:

ANS| C37.13 — Low Voltage AC Pow-
er Circuit Breakers Used in Enclosures

for Low Voltage Power Circuit Break-

e ANSI C37.16 — Preferred Ratings, Re-
Low voltage switchgear can b@ lated Requirements, and Application

on distribution systems w

e o o o
<
o
—
Q
«Q
D
n O
@]
124
N
o
©
N
~

The circuit breakers may be either manu-

ally or electrieally operated, fused or un-
fused. The,following designations are
used:

Standard Interrupting Type
Extended Interrupting Type
igh Interrupting Type

ers and AC Power Circuit Protectors.
e ANS| C37.17 — Trip Devices for AC
and General Purpose DC Low-Voltage
Power Circuit Breakers.
e UL 1066 — Low Voltage AC & DC
Power Circuit Breakers Used in Enclo-
sures.

Features and modifications required by
NEC are incorporated when the assembly
is used as “Service (Entrance) Equipment.”
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Features & Benefits

Circuit Protection and Reliability

Siemens switchgear provides efficient
and safe power distribution and control.
All applicable ANSI, NEMA, |IEEE, and UL
standards are met.

Closed-door racking is standard. Me-
chanical interlocks prevent racking a
closed circuit breaker or mismatching a
breaker and a compartment. Each com-
partment is also enclosed with grounded
steel barriers.

Harmonics-induced trips are avoided with
the Static Trip IIl trip unit, standard on all
circuit breakers. By using RMS current
sensing instead of peak sensing, accu-
rate load protection is provided without
causing unnecessary shutdowns or jeop-
ardizing system integrity due to high trip
settings.

All switchgear equipment, including cir-
cuit breakers, is manufactured, assem-
bled and tested in one location. This
assures an integrated fit and high quality®
The overall effect is guaranteed reliability.

Application Flexibility

Five circuit breaker sizes are availgble
with ratings from 800 to 4000A. Extend-
ed interruption ratings are optienal With
up to 130kA without fuses and 200kA
with fuses. All circuit breakersyare UL list-
ed. UL listing is alsof@vailable,for cubicles.

Frames rated up t§2000A can be
stacked four high andigandinclude inte-
grally-mounted fuses. A'single vertical
section can accommodate a fused 3200A
or 4000A circuit breaker.

Two widthsief vertical sections are avail-
able to simplify planning and design: 22
and 3Minches. Each section has a uni-
formydepth of 60 inches. Rear exten-
sSioAsare available as needed for addi-
tional cabling area. All breaker sizes can
be housed in a combination of these
sections.

Travelling hoist on top of switchgear for handling breakers.
Optional on indoor; standard on outdoor.
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Features & Benefits

Each section has cable compartment
barriers between adjacent sections and
secondary wire troughs with optional
covers. Metal barriers are available for in-
coming line, bus and cable compart-
ments. An insulated main bus option is
also available.

Maintenance Convenience

Not only has maintenance convenience
been built into the switchgear design, but
also a reduced need for maintenance.

For example, welded aluminum main
and vertical bus joints provide increased
reliability and reduce maintenance. Bolted
copper bus with silver-plated connections
is optionally available.

Adequate workspace has been provided
in the cable termination area for easy ac-
cess. All factory wiring is clearly labeled
to expedite troubleshooting and wiring
connections. All connections are made
on terminal blocks. Optional metal covers
may be provided over terminal blocks lo-
cated in the rear cable area.

Common circuit breaker design allows
standardization of parts. This simplifies
maintenance and provides for inter#
changeable parts. Thus, inventory res
quirements are reduced as welgasyoveral
maintenance costs. Routine circuit bfeak-
er maintenance normally €an be perform-
ed in less than 30 miautes.

The breaker positionyisfClearlyVisible
with the door closed. Clesed door
racking of circuit breakers'to all posi-
tions (connected, test, and disconnected)
is standard.

Each compartment has telescoping,
self-contained;ball-bearing drawout
rails{thateallow a breaker to be fully with-
drawniwithout additional support. This al-
lows for eonvenient inspection of key
eeriponents and quick changeout if nec-
essary. An optional top-mounted hoist al-
lOws quick removal and installation of cir-
cuit breakers.

The Static Trip Il trip unit is located on

the front of the breaker so that a PTS4

port-able test set can easiy be plugged
in for testing purposes.

Another maintenance feature is the loca-
tion of current sensors, which are mountx
ed on the circuit breakers where they gan
be easily inspected, tested, or replaced:

Maximum Safety

Safety concerns apply to both pérsonnel
and equipment. Many safetyfeatures are
designed into the switchgear assembly.

A top mounted hoistfis standard in out-
door and optiopal o indogr switchgear
to provide safe installation”and removal of
circuit breadkers.

Closed door,racking is standard.

Mechanical interlocks assure that only an
open,breaker can be racked from one po-
sition to @nother. Additional interlocks as-
sure that'only a properly rated circuit
Breaker (ampere and interrupting capacity)
can'be inserted into a compartment. Any
attempt to withdraw a circuit breaker with
charged springs to the disconnected posi-
tion will automatically discharge the
springs.

Optional shutters provide isolation for pri-
mary contacts when circuit breaker is
withdrawn.

When the closing springs are charged,
the circuit breaker does not automatically
close. A separate closing lever is operat-
ed to release the stored energy.

Pyro-Shield™, a fiberglass-reinforced
polyester insulation system, is used for
high strength, track-resistance, and flame
retardance. The bus supports and mold-
ings provide high momentary short circuit
strength.

Most bus bars are arranged with edges
vertically oriented to incorporate high
creepage distances that resist dust build-

up and the gffects of contaminants. Cop-
per run-backbuses that pass through
the maindus area are insulated.
Puréhaser wiring compartments can be
isalated"by optional grounded metal barri-
ers frgm the main bus area.

Reduced Capital Costs

The flexibility of the compartment assem-
bly and breaker design allows the num-
ber of compartments to be maximized in
a vertical section and thus reduces the
overall cost. The compartment doors can
accommodate control switches, indicat-
ing lights, test blocks and an ammeter.

The ground bus is centrally located to ac-
commodate either top or bottom entry,
thus reducing cabling requirements.

Many circuit breaker parts are inter-
changeable among frame ratings, which
simplifies maintenance and reduces in-
ventory costs. The Static Trip Ill trip unit
can be interchanged on any frame rat-

ing.

The switchgear assembly is shipped
with circuit breakers installed, to re-
duce shipping damage, storage require-
ments, and handling. installation cost and
time is also reduced.
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Power Circuit Breakers
Table 1. Type RL Low Voltage Power Circuit Breaker Ratings At 50/60 Hertz
Insulation Sho ting
Level Short Time Current Continuous
Voltage Voltage Frame Dielectric Rating Wit Without Current
Rated Rated Max Size Withstand Symmetical Ins Instantaneous Rating
Volts Volts Type Amperes Volts Amperes Trip Am S Trip Amperes Amperes
RL-800 800 2200 30,000 ,000 30,000 75-800
RLE-800 800 2200 00 42,000 75-800
RLI-800 800 2200 ,000 22,000 75-800
600 635 RL-1600 1600 2200 5,000 50,000 75-1600
RL-2000 2000 2200 65,000 65,000 75-2000
RLE-2000 2000 2200 85,000 85,000 75-2000
RL-3200 3200 2200 85,000 65,000 600-3200
RL-4000 4000 2200 100,000 85,000 800-4000"
RLE-4000 4000 2200 100,000 100,000 800-4000*
RL-800 800 2200 30,000 30,000 75-800
RLE-800 800 2200 , 65,000 42,000 75-800
RLI-800 800 2200 2,000 100,000 22,000 75-800
480 508 RL-1600 1600 2200 000 65,000 50,000 75-1600
RL-2000 2000 2200 5,000 65,000 65,000 75-2000
RLE-2000 2000 85,000 100,000 85,000 75-2000
RL-3200 3200 65,000 85,000 65,000 600-3200
RL-4000 4000 85,000 100,000 85,000 800-4000*
RLE-4000 4000 2 100,000 100,000 100,000 800-4000*
RL-800 800 30,000 42,000 30,000 75-800
RLE-800 800 20 42,000 65,000 42,000 75-800
RLI-800 800 0 22,000 100,000 22,000 75-800
240 & 254 RL-1600 1600 0 50,000 65,000 50,000 75-1600
208 RL-2000 200 200 65,000 65,000 65,000 75-2000
RLE-2000 20 2200 85,000 100,000 85,000 75-2000
RL-3200 @ 32 2200 65,000 85,000 65,000 600-3200
RL-4000 0 2200 85,000 130,000 85,000 800-4000*
RLE-4000 4 2200 100,000 130,000 100,000 800-4000*
*With the addition of fan cooling and SOO&main bus, a 4200A continuous rating is available.
Table 2. Type RLF Fused Circuit Bl er gs At 50/60 Hertz
Voltage Ratings Frame Insulation Short Circuit Range Continuous
Rated Rated Max Size Level Dielectric Ratings Of Fuse Current
Volts Volts Amperes Withstand Volts | Symmetrical Amps Ratings Amperes Rating Amperes
800 2200 200,000 250-1600 75-800
1600 2200 200,000 800-3000 75-1600
2000 2200 200,000 4000 75-2000
208 6
to
600 3200 2200 200,000 2000-5000 600-3200
RLF-4000 &
RFC-4000
4 | Fuse Carriage 4000 2200 200,000 4000-6000 800-4000
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Description

The RL series circuit breakers are de-

signed for up to 600V service with current

carrying capacities up to 4000A and in-
terrupting capacities up to 130,000A un-
fused and 200,000A fused.

These compact, fast operating circuit
breakers incorporate a stored energy
closing mechanism (either manually or
electrically charged) for fast, positive
closing.

A quick-make closing mechanism re-
leases the stored energy for high speed
closing of the primary contacts. This pos-
itive, controlled closing prevents unnec-
essary arcing between the movable and
stationary breaker contacts and thus,
lengthens contact and breaker life.

Manual tripping is performed with the
push lever on the front of the breaker. Up
to three padlocks can be used to lock the
breaker contacts in the open position.

Typical breaker features are arc quench-
ers, main and arcing contact structures,
inductive tripping sensors, control wiking,
auxiliary switches, interlocks, and position
indicators. Other features include inter*
pole barriers, and a mechanical trip bar.
Each circuit breaker is a complete 3-pole,
single-throw element that is mechanically
and electrically trip-freefwith @8tatic Trip
[l overcurrent trip unijt!

Tables 3 and 4 shHow cifcuit breaker op-
erating time and control daté:

Circuit Breaker Racking

Racking can be done with the compart-
ment door @pen or closed. Racking is
accomplished by turning a racking screw
on theafront, of the breaker with a crank.

Thewacking screw turns U-shaped brack-
etsien each side of the breaker. The
movement of the brackets rack the
breaker frame in or out of the compart-
ment.

RL Circuit Breaker with Static Trip Il trip unit and optional Breaker Display Unit (BDU)

As the racking screw is turned counter-
clockwise, the breaker frame moves out
of the compartment and disconnects the
primary contacts followed by the sec-
ondary contacts. With only the secondary
contacts connected (test position), the
breaker may be closed and opened for
testing without energizing the load. An in-
dicator located on the front of the break-
er identifies the position of the breaker in
the compartment.

Main and Arcing Contacts, similar design
for all ratings



SIEMENS

Low Voltage
Metal-Enclosed Switchgear

SG3061

Section 4
Page 10
March 1992

Power Circuit Breakers

Circuit Breaker Detail

4

13

©OND G AWN =

. Ground shoe contact
. Stored energy mechanism position,indicator
. Contact position indicator

Arc chutes

. Inter-phase barriers

Handle for mangally charging stored energy closing springs*
Racking mechanism(shutter(with padlocking provisions)

. Circuit breaker ratingypameplate

. Clevis attached to racking drive screw

. Static Trip Il trip unit test points

. Static Trip Il trip unit overcurrent device

. Tripping,lever (with padlocking provisions) with guard

13.

14.
. Auxiliary switch**
16.
17.
. Racking position indicator
19.
20.
21.

Power switch for spring charging motor (electrically operated
breaker only)
Spring charging motor (electrically operated breaker only)

Mounting rails
Racking position detent

Contact closing release lever (behind charging handle)
Racking interlock bar
Breaker Display Unit (optional)
*Optional on electrical breakers
**Optional on manual breakers
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Power Circuit Breakers

Circuit Breaker Detail (continued)

. Current Sensors
. Primary Disconnects
. PT Module (Optional)

. Secondary Disconnects
. Ground Shoe Contact

s wNn =

Table 3. Circuit Breaker Operating Time And Data (60 Hertz Basis)

RL-800 RL-1600 & 2000 RL-4000
RLE-800 RLE-2000 RL-3200 RLE-4000
RLI-800 RLF-1600 & 2000 RLF-3200 RLF-4000
RLE-800
Time from Energizing Shunt Trip Coilddnit (Cyeles):
Contacts Part 1.5-3.0 1.25-3.0 1.0-3.0 2.0-3.0
Contacts Fully Open 2.2-3.7 2.2-3.5 2.2-3.5 3.0-4.0
Time from Energizing Closing Centrel Reflay Until (Cycles):
Contacts Touch 2.5-5.0 2.0-5.0 2.2-5.0 2.5-55
Contacts Fully Close 2.8-53 2.3-53 2.5-5.7 2.5-5.7
Average Spring Charging Tite (Seeénds):
Minimum Voltage 15 17 19 22
Nominal Voltage 10 12 13 15
Maximum Voltage 8 8 8 10
Length of Break (Inches):
Between Main Contacts 1.0 1.0 1.0 1.0
Between Arcing Contacts 1.1 11 1.1 1.1
Table 4. Gircuit Breaker Control Data
Nomifnalk€entrol Voltage 120 VAC 240 VAC 48 VDC 125 VDC 250 VDC
Spring Charge Motor Voltage Range 104-127 208-254 38-56 100-140 200-280
Current 6f Spring Charge Motor:

Cutoff Value—Amperes 0.48 0.36 1.16 0.45 0.21
Infush Value—Amperes 3.3 1.75 7.5 3.97 1.92
Shunt Trip and Closing Coil Voltage Range (at Coil) 104-127 208-254 28-56 70-140 140-280
Tripping Coil Current (Seal-in/Inrush)—Amperes 1.65/7.7 0.71/3.4 5.45 2.76 1.85
Closing Coil Current (Seal-in/Inrush)—Amperes 1.65/7.7 0.71/3.4 5.45 2.76 1.85
Y-Relay Current (Max. Value—Amperes) 0026 0.015 0.15 0.02 0.01
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Power Circuit Breakers

Primary Disconnects

Primary current is applied to the circuit
breaker through silver-plated discon-
nects. The stationary contacts are
mounted through solid Pyro-Shield insu-
lation sheets in the back of the compart-
ments. The moveable contacts are
mounted on the back of the breaker.

Stainless steel springs provide pressure
to the finger contacts in the connected
position. Low contact resistance is main-
tained by these self-aligning contacts.

The primary contacts are positioned so
that current can flow only in the connect-
ed position. In the test position the con-
tacts are separated a safe distance.

Secondary Disconnects

Secondary circuits are connected to the
circuit breaker through silver-plated, slide-
type contacts. The secondary contacts
are located below the arc quenching area
to avoid contamination from arc product
gases. The position of these contacts is
visible with the panel door open.

The stationary contacts are silver-plated
copper strips mounted on a Pyro-Shigld
molded base. The contacts are recessed
to guide the movable, self-aligning,cons
tacts and to prevent accidentalishort gir-
cuiting. Secondary conne€tionsiafe made

o
-
£ -
=
-
ol
- -
*
-
-
3
]
™
-
-
3

Secondary disconnects in cell
Left= Communications
Right= Breaker Control

automatically in both the connected and
test positions.

Ground Connection

A ground contact is located on the circuit
breaker to connect with the ground cir-
cuit. The breaker is grounded in both thg
connected and test positions.

Drawout Interlocks

All circuit breakers have drawoutjinter-
locks to:

e prevent racking a closed'Gircuit breaker

e prevent closing a cifctibreaker until it
is fully racked to the @onnécted posi-
tion, or in thetest position

® prevent ipSerting or withdrawing a cir-
cuit breakerfizOm the compartment
while thetelosing,springs are charged

Arc Intérruption

Wheén a faulfoccurs, the main contacts
open first) transferring the fault current to
the areimg contacts. As the arcing con-
tact§open, the thermal and electromag-
netic characteristics force the arc into the
are chute, where the metal plates length-
en, constrict, and cool the arc.

Current Limiting Fuses

The 800, 1600 and 2000 ampere circuit
breakers are available with integrally
mounted current limiting fuses to in-
crease interrupting rating and/or limit
short circuit current. The fuses are bolted
in series with the upper set of primary
disconnects. The breakers meet all re-
quired standards and are UL listed based
on current limiting fuses.

An open fuse tripping device is wired in
parallel with the main fuses to insure that
the circuit breaker opens if a main fuse

interrupts, thus preventing single phasing.

This device holds the circuit breaker trip-
free until it is reset and also indicates
which main fuse has interrupted.

A

Integrally fused RLF-800 circuit breaker.

The higher rated circuit breakers, 3200
and 4000 ampere, are available with cur-
rent limiting fuses mounted on a separate
drawout carriage. This carriage is key in-
terlocked with the circuit breaker to allow
racking of the fuse carriage with the as-
sociated circuit breaker in the open posi-
tion. The fuse carriage mounts in the
same vertical section as the circuit break-
er element.

e,

Current Sensors

The tripping system of the circuit breaker
is self-powered from the current sensors
mounted on the primary contacts of the
breaker element. (Four-wire ground appli-
cations include a fourth sensor mounted
in the cable compartment.) A signal from
the current sensors, proportional to pri-
mary current, is applied to the trip device.
The trip device then operates the actua-
tor to trip the breaker based on a pre-set
time delay versus current magnitude rela-
tionship.

Table 5. Available Sensor Ratings

Frame Size and
Max Amp Rating

Sensor Rating
800 150, 200, 300,
400, 600, 800

150, 200, 300, 400,
600, 800, 1200, 1600

1560, 200, 300, 400, 600,
800, 1200, 1600, 2000 A

1200, 1600 2000, 3200

1600, 2000,
3200, 4000

' Optionally available with integral 2000A ground
sensor winding to meet NEC 230-95 requirements.

1600

2000

3200
4000
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Static Trip Il Trip Unit

Static overcurrent tripping devices have
been standard on Siemens circuit break-
ers for thirty years. The Static Trip llI trip
unit represents a new generation of
microprocessor-controlled tripping, while
providing RMS sensing for standard
overcurrent protection, and optional me-
tering and communications functions.
Located in the lower right side of the
breaker, the trip unit is readily accessible
for simple reading and adjustment of all
settings and indicators. Static Trip Ill trip
units are interchangeable on all ratings
of low voltage circuit breakers. For com-
plete information refer to SG 3169-1.

The time-current characteristics of the
Static Trip Il trip unit are shown in figure
2, page 15.

Y : Actual Ioad current
; as seen by peak-
/ \ ‘sensing unit
kActual lba& ;;;;;;;
[ current. 3

Harmonics distort the current wave 'shape
and can increase its peak valuegNormal
peak-sensing units may trip, causing aui-
sance shutdowns.

A

N\

RMS heating, value
of load current

Actual load
current

Trip setting

T

Siemens RMS sensing samples the entire
current wave shape and calculates the ef-
fectivertheating value of the current. Static
Tripill trip units provide accurate protection
and avoid unnecessary trips.

R

Static Trip lll trip unit and Breaker Display Unit (BDU)

Figure 1. Static Trip Il Catalog Number Designations

RMS [_ﬂ@c NP X @

Basic Product Designations:
T =Long Time setting with
switchable thermal memory
S = Short Time
| = Instantaneous
G = Ground Fault

LCD Targets/Watchdog Circuit

Zone Interlocking Capabiity
(Automatically supplied with
Short Time and/or Ground Fault)

Communications Capabiity

Options Available With Communications:
N = Neutral Current Metering
P =Power Metering
X = Protective Relaying

Retrofit Package for Universal Mounting
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The Static Trip Il trip unit comes in four For protective relay functions, Table 9 display. Real etered values,
models for maximum flexibility. Table 7 shows how the Static Trip HICPX trip unit min/max va vent log data and set-

shows the functions of the various models.

The parameters metered by the Static Trip

can be used.All communicating Static
Trip Il trip units include a local communi-
cation port that supports the breaker-

eread on the BDU in
d engineering units. Alarm
tpoint can be configured us-

IIIC/CP trip units are shown in Table 8. mounted display unit or BDU. The BDU gt DU keypad.
features a high-visibility alpha-numeric
Table 6. Static Trip Ill Trip Unit Settings Table 7. Static Trip lll Trip Unit Functio
< T: Long Time — Functions/Static Trip Il Model I e CP  IICPX
etting' elay 3 : .
(X Sensor Rating) (Seconds @ 6X Setting) %ﬂspgggﬁg Overcurrent Protgglion : . : :
.5, .55, .6, 65, .7, .75, 3.5,6,10 Switchable Thermal Memo . . . .
8,.85,.9,.95,1.0 17,30 Ground Fault Protection opt opt opt opt
S: Short Time LCD Target . . . .
- Protective Microprocessord¥atchd . . . .
PICkUD‘ Delay Pickup LEDs . . . .
(X LT Setting) (Seconds) Zone Interlocking’ opt opt opt opt
2,3 4,5, .08, .15, .22 Retrofit Universal Mounting Package opt opt opt opt
6,7, 8, 12 .30, .40 RS-485 Com . . .
I: Instantaneous Breaker Dispg . * ®
Pickup Delay Communica croprocessor Watchdog i i i
(X Sensor Rating) (Seconds) Comm * * *
- Backup Sh . . .
2, 4,6, 8, No Intentional Trip Lo . . .
12,15 Delay Alarm tput' opt opt opt
G: Ground Fault Trip Ul dication . . .
Pickup Delay Br n Indication . . .
(% Ground Senson) (Seconds) a‘:T?LrJ atig;log %ﬁ?g}g;e/r rip"® o.t o.t o.t
20, 30, 40, 50, 60 10, .25, 40 v P P EJ ? .p
" Pickup is fixed at 1.1 times long time setting. e Current Metering * * *
d Current Metering® . . .
eutral Current Metering* opt opt opt
Table 8. Static Trip Il Metering Functio in/Max Current Log . . .
Power Metering Functions .
Measured Model Min/Max Power Log .
Parameters e ' Extended Protective Relaying .
Phase Currents . Extended Trip Log .
Avg Phase Currents . ; ; — — = I
: Requires additional wiring to meet specific application.
Ground Current X \ -
Neutral Current? o ? Supports optional Breaker Display Unit accessory.
pt 3 . >
- Included when ground fault protection specified.
Phase Voltage® . “ Requires “N” option and neutral current sensor.
Avg Phase Voltage . 5 Open command uses alarm relay output and restricts use for other alarm functions. Close
Line Voltages i command requires electrically operated breaker.
Avg Line Voltages .
kW .
kW Demand . Table 9. Static Trip IIICPX Protective Relay Functions
kW Hours V'S .
verse . Setting Typical Applications
: Protective Function Range Motors Generators Mains
. Current Unbalance 5-50% . .
* Voltage Unbalance 5-50% . .
) Overvoltage 60-660V .
‘ hen ground fault protection Undervoltage 60-660V . .
\ ed. Reverse Power 10-2000kW . .
Re s “N” option and neutral current
ensor. Overfrequency 50.0-70.0Hz .
ly displayed for four wire systems. Underfrequency 45.0-60.0Hz .
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Figure 2: Time-Current Characteristics of Static Trip Il Trip Units
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Tripping Actuator

The tripping actuator is a low energy,
flux-shifting device that allows fast action
tripping of the breaker.

Options

Type RL circuit breakers have several op-
tions. Some of these include:
e Shunt Trip (for MO breakers)
e QOperation Counter
e Undervoltage Trip Device
e Electrically Operated Interlock
e Automatic Trip Alarm Contact
with Lockout (Bell Alarm)

e Shunt Trip - The shunt trip is used to
electrically trip the circuit breaker from a
remote device, such as pushbutton,
switch, or relay. The shunt trip is standard
on all electrically operated breakers and
optional on manually operated breakers.

Table 10. Shunt Trip Coil Ratings

¢ Undervoltage Trip Device - The un-
dervoltage trip device protects against a
drop in normal bus voltage and func-
tions to directly trip the breaker. Pickup
occurs at 85 percent or less of rated
value and dropout between 30 and 60
percent of rated value. Pickup and
dropout are individually adjustable. In-
stantaneous or time-delayed operation
can be provided.

Table 11. Undervoltage Trip Ratings

Nominal Control Voltage
Voltage Pickupy,| Dropout
DC 48 40 24
125 105 62
60 Hz 120 200 60
AC 240 or — —
480%

Nominal Control Shunt Trip
Voltage (Amperes)
Operating | Seal-In or
Range Inrush
48 28-56 5.45
DC 125 70-140 2.76
250 140-280 1.85
60 Hz | 120 104-127 rCd
AC 240 208-254 3¢

The shunt trip coil is desighed for‘a mo-
mentary duty cycle. Thds, an¥a” type
auxiliary contact switéh is used taninter-
rupt the shunt trip citeuitdmmediately af-
ter the breaker is trippedy\When the coll is
energized, the armature picks up and ro-
tates the trip latch, thereby tripping the
breaker. A compressian spring returns
the armaturéyto the normal position.

e Operation Counter - A mechanically
operatednd-digit nonresetable counter can
e mounted Deneath the breaker auxiliary
switChlhe counter wil record the number
ef,operations thattake place. The counter
is incremented by the action of the auxil-
jary switch operating mechanism.

*Not availablgfUse 120 VAC undervoltage
device with apprepfiate 240-120 or 480-120
voltage transformenin cubicle.

The stafic timing unit is adjustable from
0.04 to'4 seconds for time delay. This
delay alowssthe system to distinguish be-
tween undervoltage conditions and mo-
mentanysvoltage dips.

e Electrically Operated Interlock - An
interlock can be added to electrically in-
terlock two breakers to prevent both from
being closed at the same time. These
electromechanical devices add an addi-
tional solenoid that must be energized
before the breaker can be closed. When
the interlock is de-energized the breaker
is held trip-free and cannot be closed
electrically or manually.

Table 12. Interlock Coil Ratings

when the reakehis closed. Once closed,

the interlock(canibe de-energized without
tripping the,breaker. There are no adjust-

ments,for pickup or dropout voltages. The
interlockssare continuously energized.

*JAutomatic Trip Alarm Contact with
Lockout (Bell Alarm) - The trip bell alarm
i$ fhitiated by the Static Trip Il trip unit
through an optional contact circuit. The
circuit can control an auxilary alarm con-
tact locally or remotely for indication of an
automatic trip. The alarm contact circuit
must be reset manually or electrically be-
fore reclosing.

Two types of contacts are available: a
single-pole, double-throw (SPDT) or a
double-pole, double-throw (DPDT). A
lockout feature can be added to prevent
reclosing after a fault occurs. This is ac-
complished by connecting the contact in
series with the breaker closing coil.

Table 13. Bell Alarm Contact Ratings

Nominal Voltage
Control Max. Min.
Voltage Pickup Dropout
48 38 15
DC 125 100 38
250 200 75
60 Hz 120 104 36
AC 240 208 72

The interlock has a mechanical link that
goes to the main shaft of the breaker. The
interlock is held in the picked-up position

Nominal Bell Alarm Contact
Control Ratings (Amperes)
Voltage Continuous | Make |Break
DC 48 0.5 10.0 | 0.5
125 0.5 10.0 | 05
250 0.25 10.0 |0.25
60Hz 120 10.0 10.0 | 10.0
AC 240 10.0 10.0 [10.0
@ 1 @ @ @0 ©© @ @©

SPDT Contact DPDT Contact
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Switchgear Assembly

Description

The switchgear assembly consists of
multiple metal-enclosed, vertical sections.
Normally the end sections are designed
to allow for installation of future sections.

Each vertical section consists of up to
four individually enclosed breaker or auxil-
iary compartments. Compartments are
sized to provide uniform height of each
switchgear assembly.

Included in each assembly are various
components such as circuit breakers, in-
strumentation and control equipment,
transformers, relays, three-phase bus
work, and all internal wiring, connectors,
and other supporting equipment.

In accordance with ANSI C37.20.1, the
maximum temperature for parts that are
handled is 50°C. The main bus maximum
temperature rise is 65°C above 40°C am-
bient. The temperature rise of the air sur-
rounding the cable connection points is
limited to 45°C above 40°C ambient.

Finish

During construction, the structural steel
parts, panels, and compartments are
prepared for painting by a five-stage
wash system consisting of:

Alkaline Cleaner

Fresh Water Rinse

Iron Phosphate dreatment
Fresh Water Rinse
Non-Chromate ‘Seéler.

After cleaning and stabilization, the steel
parts are coated with a thermosetting
polyester power applied with electrostatic
equipmentiat a nominal 2 mils dry film
thickneSsyand then cured at 425°F for 20
minutes.\Standard finish color is light gray
ANS| 61%

[fa different finish color is required, it is
applied after assembly is complete. The
outer surfaces are cleaned and prepared
for the final top coat of Alkyd Enamel.

This finish is applied with conventional
spray equipment and is allowed to air
cure. The completed finish has a nominal
2 to 3 mils dry film thickness.

Assembly Construction

The metal-enclosed power switchgeansis
constructed of preformed, full-depth; 14
gauge steel sheets bolted together and
reinforced with cross-member braces,to
form a rigid, self-supportinggecompact as-
sembly. The top and rear plates, ‘and
side sheets are all 14 gauge steel, When
two vertical sections arggmounted to-
gether, two sheets of #4,gauge steel
separate adjacent cineuit bBeaker com-
partments.

Bolted steél/glass polyester compart-
ments housingfeéach power circuit break-
er are Meunted,in the vertical section to
form the switchgear assembly. This as-
semblfiselatesrthe circuit breakers from
the Bus/cable section and from adjacent
cireuit Breaker compartments.

Welded aluminum main bus and risers

u "gg‘;,éf*m i

The bus/cable section includes the main
horizontalfbus, riser bus, connections
fromikhe main bus to each set of primary
disconneets, and load side copper run-
backbus. The cable lugs are accessible
without reaching over the main bus.

Grounded metal barriers can be provided
to isolate the main bus from cable con-
nections. Barriers are also available to
isolate the incoming line of the main cir-
cuit breakers from the main load bus of
the switchgear.

Main and Ground Bus

The standard main bus is welded alu-
minum. Provisions for future extension of
main bus conductors include tin-plated
joints with high tensile strength steel
hardware and conical (Belleville) washers.
This allows for bolted connections that
eliminates field welding of the bus. Op-
tionally available are silver-plated or tin-
plated copper bus.
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Switchgear Assembly Detail

At

1. Integunit' Wiring Trough 4. Telescopic Breaker Drawout Rails
2. Meter andiAuxiliary Compartment 5. Ventilation Openings (RL-2000, RL-3200 and RL-4000)
3. AMentilation and Lifting Structure



Low Voltage
Metal-Enclosed Switchgear

SG3061

Section 5
Page 19
March 1992

Switchgear Assembly

The main three-phase horizontal bus is
arranged vertically one phase above the
other with edge-to-edge alignment to
provide high, short circuit strength. An in-
sulated main and vertical bus are option-
ally available.

The main bus ratings available are 1600,
2000, 3200, 4000, or 5000 amperes
continuous current. A neutral bus is fur-
nished when specified, and can be rated
1600, 2000, 3200 or 4000 amperes con-
tinuous current.

A standard 1/4 x 2 inch copper ground
bus extends through all sections and is se-
curely bolted. A cable lug can be mounted
to the ground bus in each section.

Minimum bus bracing is 65,000 amperes
RMS symmetrical. Higher symmetrical
bracings are available based on the low-
est breaker short circuit rating in the

group.

Load side run-backs for feeder circuits are
one-piece copper construction. Run-
backs are insulated with sleeve tubing in
the main bus area and supported by high-
strength, glass polyester moldings!

Control Wiring

Standard secondary and control'Wiking is
#14 AWG extra-flexible, sti@nded.copper
type SIS. Terminationg,aretmade with
compression-type,dnsulated tefminals.

For devices notéhaving screw-type termi-
nals, tab-type disc@nnectsare used.
Sleeve-type wire markers are provided
as standard on each end of all control
wires.

Insulation

Thesipsulation used in the switchgear is
Pyro-Shield, a fiberglass-reinforced,
pelyester material that has high impact
Strength and low moisture absorption.
Other features include high flame retar-
dance, high resistance to chemical
fumes, and long life at high temperatures.

Pyro-Shield moldings are used for the cir-
cuit breaker base plate to mount the con-
tact structure. The moldings include con-
toured surfaces to increase creepage dis-
tances and to avoid continuous surfaces

for dust build-up.

Primary disconnects are insulated by
Pyro-Shield sheets in the compartment
Compartments reserved for future,circuit
breakers have a Pyro-Shield sheet barrier
to cover the primary discOfnects.

Circuit Breaker Compaitments
Typical circuit breaker‘@empartments in-
clude primary disgéAnectsyground dis-

connect, drawout rails,‘@md associated

Circuit Brfeaker Cell Interior

$3sacoaunzaninny

Control Circuit Fuses
Ground Disconnect
Secondary Disconnect
Front Panel Devices
Primary Disconnect

oD~

safety intgrldeks and secondary discon-
nects;iffappropriate. The drawout rails
havewpallBearings to reduce friction. The
hails telescope, allowing the breaker to be
withdrawn from the compartment without
additional extensions or adapters.

Compartments for electrically operated
circuit breakers include secondary dis-

connects and control circuit fuses. The
pull-out fuse holder has a set of clips to
store the holder in the fuse block when

the circuit is disconnected.

Up to three current transformers for me-
tering or relaying can be mounted in each
compartment.

. TOC Switch Operator

. Interference Interlock

. MOC Switch Operator
. Space Heater

. Drawout Rails

OWmOmMNO
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Circuit breaker compartment front panels ~ Table 14. Voltage Transformers
can be used to hold a variety of auxiiary
) ) . ) Accuracy Class
devices. A typical compliment of devices @ 60 Hz hermal
includes a breaker control switch with red Burden Rating
& green light, ammeter with switch, and Ratio w X Y VA Cycles
PK-2 test block. 600/120 0.6 0.6 1.2 150 50/60
480/120 0.6 0.6 1.2 150 50/60
Metering and Aucxiliary 288/120 0.6 0.6 1.2 150 50/60
Compartments
Table 15. Control Power Transfori
Me'gerlng and auxiliary pompartments are Prmary Secondary
available to house devices such as volt- KYA Phas Voltage Voltage
age transformers, metering, control pow- 3
er transformers, and supervisory devices 5
that do not fit on a normal breaker door. 10+ Si 240/480 120/240
15
Instrument and Control * Requires complete com nt!

Transformers
Table 16. Curre

e ansf rs for RL-800, RLE-800, RLI-800, RL-1600, RL-2000 or
Voltage transformers and control power RLE-2000, Ag ‘@
N

dns'

transformers are mounted in auxiliary Accuracy @ 60 HZ

compartments. These transformers are Metering Burden (ohms)

protected by primary pull-out type cur- 9 = Relay

rent-limiting fuses and secondary fuses. -0.1 B-0.2 B-05 -1.0 B-2.0 Class

Tables 14 and 15 show the ratings avail- 100 : 1% g-j 82

aple. /s 12 12 C10
50/5 0.6 1.2 C10

Current transformers are normally mount- 0.6 0.6 1.2 C10

ed on the compartment primary discon- Xﬁ 8-2 8-2 8-2 8?0

nect studs where they are readily accessi ' ' :

) 600/5 0.3 0.6 0.6 1.2 C10
ble. Tables 16 and 17 show the ratings 00/5 03 03 06 06 c15
available. 1000/5 0.3 0.3 0.3 0.6 1.2 C20

1200/5 0.3 0.3 0.3 0.6 1.2 C20
1500/5 0.3 0.3 0.3 0.3 0.6 C30
1600/5 0.3 0.3 0.3 0.3 0.6 C30
2000/5 0.3 0.3 0.3 0.3 0.6 C5
0.3 0.3 0.3 0.3 0.3 C10

Table 17. Current Transformers for RL-3200' or RL-4000? or RLE-4000? Applications

Accuracy @ 60 HZ
Metering Burden (ohms)

@ 2500/5
% 'Breaker compartment will accept 3 CT's in-line on lower disconnects

_ Relay

Ratio B-0.1 B-0.2 B-0.5 B-1.0 B-2.0 Class
L 4 1000/5 0.3 0.3 0.6 0.6 1.2 C20
1200/5 0.3 0.3 0.3 0.6 1.2 C25
1500/5 0.3 03 0.3 03 0.6 C35
2000/5 0.3 0.3 0.3 0.3 0.6 C25
2500/5 0.3 0.3 0.3 0.3 0.3 C30
3000/5 0.3 0.3 0.3 0.3 0.3 C15
3200/5 0.3 0.3 0.3 0.3 03 C20
4000/5 0.3 0.3 0.3 0.3 0.3 C10
5000/5 0.3 0.3 0.3 0.3 0.3 C10

" Breaker compartment will accept a total of 6 CT's, 3 on lower and 3 on upper disconnects.
2 Breaker compartment willaccept 3 CT's in staggered arrangement, 2 on lower and 1 on upper
disconnects.
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4700 Power Meter

The Siemens 4700 electronic metering
package can be used in place of tradition-
al meters. Asmany as 12 functions per-
formed by analog devices can be mea-
sured by the 4700 power meter with ac-
curacy, flexibility, and features the older
technology doesn't offer.

Table 18. 4700 Measured Parameters

Measured Accuracy

Parameters Standard High

(optional)

Phase currents
Avg phase current
Ampere demand
Phase voltages
Avg phase voltage
Line voltages

Avg line voltage

1.0% 25%

kW

kVA

kVAR

kW Demand
kW Hours
kVAR Hours

2.0% 50%

Power Factor 4.0% 1.0%

Frequency 5Hz 2Hz

The 4700 power meter records out=0f-
limit events and minimum and maximum
values for each measured parameter. The
hardened electronics can withstand
surges and transients in accordance,with
ANSI C37.90.1. The display usgd is a 20-
character high-visibilitfyreadedt LCD that
automatically scalegivalues.

Up to three relagieontacts can be added
to output channelstg,actijate alarms,
shed loads, or trip breakers as desired.
An output can be tied to any measured
parameter to replace a transducer and
provide an analog output to SCADA,
control systems, or programmable logic
controllefs:

The,4700"meter can also serve as a data
Gollection point. Up to four discrete dry-
centact type inputs are optionally
available to provide data such as on/off
status of a fan or pump, indication of
overtemperature of a transformer or other

Eifd §7}
48k B

4700 Power Meter with easy to understand display

on/off-type indications. Such data may
be transmitted to supervisory computers
via the ACCESS network.

For complete information, refer to Bulletin
SG30809.

Feeder Metering
Traditional instrumentation and control

devices are normally located on feeder
circuit breaker compartment doors.

These include:

e Circuit breaker control switch, rotary
type (or pushbutton)

¢ |ndicating lights, 1-red and 1-green

e Ammeter, 3 1/2” scale, 2% accuracy

e Ammeter transfer switch, rotary type

e Current test block, 6 pole, type PK-2
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Accessories

Each switchgear assembly includes the
following standard accessories:

e Crank for circuit breaker racking

e Lifting bar assembly for all circuit
breaker types

e Spring charging handle for electrically
operated circuit breakers

e Container of touch-up paint

As an optional accessory, a test cabinet
is available for indoor use that is wall
mounted with necessary equipment for
testing electrically operated breakers that

have been removed from the breaker
compartment.

Outdoor Switchgear

Type SR outdoor switchgear is enclosed
in a weather resistant (NEMA 3R) steel
housing. All exterior doors extend below
the floor line and are sealed with syntheti¢
rubber gaskets.

For protection from snow, rain; and,dust,
the switchgear rests on a six-inChy
formed steel base which provides rigid
support and a tight bottom §eal. ‘Ayheavy
duty, coal tar emulsion protegtive under-

coating 1/32 inchithick is applied to the
underside forfprotection against moisture
and corrosien.“Shielded ventilation hous-
ingsermit proper air circulation while ex-
cluging dust, dirt, and foreign matter. The
full length front doors are hinged and may
pgpadiocked. Rear doors are hinged and
secured with captive bolts.

Alighted, unobstructed service aisle is
provided at the front of the switchgear al-
lowing inspection and maintenance with-
out exposure to the elements. An access
door equipped with an emergency bar re-
lease is at each end of the aisle. A GFI
convenience outlet is included.

T ypical outdoor installation with liquid filled transformer
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Space heaters are provided in the com-
partment areas to eliminate excessive
condensation. One optional thermostat in
the bus compartment can control the op-
eration of the space heaters. The rear of
each vertical section has a door for ac-
cess to the primary cable entrance area
and secondary terminal blocks.

Options

Type R switchgear has several options.
Some of these include:

Switchgear Mounted Hoist
Breaker Compartment Shutters
Wire Trough Covers

Hinged Rear Doors

Key Interlocks

TOC and MOC Switches

PTS4 Static Trip Test Set

e Switchgear Mounted Hoist- A hoist
that travels along rails can be mounted
on top of the switchgear to ease breaker
handling. This hoist is standard on out-
door switchgear and optional on indoor
switchgear.

The hoist connects to the breaker ifythe
withdrawn position via a lifting bar. A
handcrank lifts and holds the breaker
while it is guided to the desired logation,

e TOC and MOC Switches/- The {iruck
Operated Cell (TOC) SWitch isfused'to
provide interlockinggontroler remote in-
dication of the brgaker r@ckingposition.

The Cubicle MountediAuxiliary switch or
Mechanism Operated Cell (MOC) switch
is used to provide interlocking control or
remote indication based on the main
contact p@sition (open or closed).

MOC and, TOC)Switches. TOC shown with
coverremoved

fThe switehes contain 4 (or 8) contacts
and arg mounted in the rear of the verti-
cal'§éction. The switch is actuated by a
puUsh-pull mechanism at the circuit
breaker.

The switches have field adjustable con-
tacts for simple conversion of contacts
from normally open (“a” type) to normally
closed (“b” type). Each contact may be
adjusted individually without disassembly

or removal of wiring.

e Shutters - Shutters are available to
provide protection against accidental
contact with primary disconnects in a
compartment when the breaker is re-
moved. The shutter assembly is driven by
the movement of the breaker.

Table 19."Auxiliary Switch' and MOC and TOC Switch Ratings.

Volts

DC AC

24 48 125 250 120 | 240

Make'and interrupting capacity, amps
©Ontinuous current '

30 20 10 2 25 20
30 30 30 30 30 30

' For breaker mounted switches, limited to 20A. continuous rating.

e Wire TroughyCovers - Removable
metal wiré.traugh covers are available for
enclosihg secondary wiring within each
ventical section in the primary bus and
eutgeing cable areas.

e Hinged Rear Door - A full-height,
hinged, formed rear door is available in
place of standard two-piece, bolted back-
plates on indoor switchgear. Hinged doors
are standard on outdoor switchgear.

¢ Key Interlock - Key interlocks can be
provided in the breaker compartment that
hold the key when the circuit breaker is
closed, thus preventing operation of a re-
mote device unless the breaker is open.
The main and tie breakers can be inter-
locked as well as the main breakers and
disconnects or interrupter switches.

* PTS4 Test Set - PTS4 Test Set allows
testing of the full range of protective set-
tings of Static Trip lll trip units. Testing
may be done with trip unit mounted on
the circuit breaker or standing alone on
the workbench.

Portable PTS4 Test Set provides conven-
ient testing of protective features
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Remote Monitoring Capability

Siemens switchgear equipment can be
monitored remotely through the Power
Monitor™ display and monitoring unit
and the ACCESS™ PC-based electrical
distribution communication system.

Power Monitor Panel

The Power Monitor display and monitor-
ing unit displays data from the Static Trip
IC trip units, 4700 power meters,
SAMMS™ motor protective relays, and
other Siemens devices with built-in
communications capability. The Power
Monitor display and monitoring unit elimi-
nates the need for door-mounted meters,
indicators and switches.

The Power Monitor display and monitor-
ing unit delivers data for facility planning,
daily operations, and utility cost control
and allocation. Real-time and historical
data is collected, recorded and displayed
to assist with evaluating the electrical dis-
tribution system performance.

An early warning system provides alarm
capability to avoid costly shutdowns.
Datais available for tripped unit condi-
tions and diagnostic checking.

ACCESS Electrical Distribution
Communication System

The ACCESS system is a faclityswide
power management data gystemythat ¢ol-
lects and displays significant peweridata.
The data can be usedfto maximizeypro-
cess efficiencies, allécateditiity gosts, and
better manage total power copsumption
and demand.

Information can be collected by substa-
tion, assembly, business unit, or other
possible grouping.

The system Gan interface with up to 32
PowerMonitors to allow communication
withmerethan 2000 devices. Communi-
eatiomwith distributed control or SCADA
systems is also possible.

ACCESS system host computer with system one line
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*
This section provides recommended cir- » Different transformer impedance val- @

cuit breaker usage for secondary unit ues are shown. For impedances not
substation applications at typical low volt- shown, short circuit currents are in-
age ratings, on three-phase systems. The versely proportional.
circuit breakers recommended match e Transformer kVA ratings are based on
standard transformer capacities and sys- 65°C liquid filled type, or 150°C dry
tem parameters to meet the electrical, type. For liquid type with 55/65°C du
thermal, and mechanical requirements. temperature rise, continuous ca

ties increase by 12 percen
This information serves as a guideline. ventiated dry type with 11 °C
Other factors that will affect the breaker dual temperature rise, contin -

operation need to be considered. Such pacities increase by

factors include voltage, power factor, 80/150°C dual temper rse,

temperature, altitude, circuit configura- crease by 135 perc or cooled

tions, large motor loads, high inertia (WK?) ratings, increase liguid t y 15 per-

motor loads, unusual or cyclic load char- cent, (except 250 units which in-

acteristics. crease 25 per dry#ype by 33 1/3
percent.

Short circuit currents are determined us- e Thes| uit nt contribution

ed motor load is based
d motors. The assumed
is 2 times transformer full-

ing assumptions and approximations that fro
have been proven to be valid. These will
not apply in all cases and the short circuit
calculations for the specific application
should be made. (Refer to IEEE Recom-
mended Practice for Protection and Co- 30 and 600V systems.
ordination of Industrial and Commercial all€onnected motor kVA does not
Power Systems, IEEE Standard No. 242- exgeed 50 percent of transformer
1986.) e kVA for 208Y systems and 100

‘ ansformer full load current for
£

unfused circuit breakers used in s tor contribution will be in direct pro-

and fully rated systems. If conti portion.
rent requirements allow a lower €ircuit e All short circuit current values are
> ifing
[ ]

\ percent for 240, 480, or 600 valt sys-
Recommendations are givenfor s F2) tems. For other percentages, the mo-
?&ﬁ'
C

RMS symmetrical.
A three-phase bolted fault occurs at

terrupting type (RLI), ) rupt- the outgoing terminals of the feeder
ing type (RLE) or fused F circuit breaker.
breakers.

Main breakers are provided

trip element to
provide selective coordination with down-
stream feeder breé:«ars. Feeder breakers
in fully rated systems are normally sup-

i instantaneous trip element.

ions

ort circuit currents are calculated
sed on the following assumptions:

¢ Source of power to the secondary
switchgear is the substation transformer.
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Main
Fully Rated Fully
or Selective Rated
Table 20. Arrangement %g <)
Application Table 208 Volts, Three-Phase Fully Rated 32 TI i
Selectively g ? 4\)TI
Coordinated 3 & *
Arrangement N
DTI
¥
Y
Maximum Short-Circuit Rating
Transformer Short- Symmetrical Current
Rating Circuit MVA Full (amperes)
3-Phase Available Load Long-Time Long-Time
kVA and From Continuous Trans- 50% Short-Time Instantaneous
Impedance Primary Current former Motor Minimum Rating Breaker
Percent System (amperes)' Alone Load Breaker Breaker Breaker
50 14900
100 15700
300 150 16000
5% 250 834 16300 RL-1600 RL-800 RL-800
500 16500
750 16600
Unlimited 16700
50 23100
100 25200
500 150 26000
5% 250 1388 2670 0 RL-1600 RL-800 RL-800
500 272
750 ©740
Unlimited RLE-800
50 870
100
750 150 3
5.75% 250 2080 4200 RL-3200 RLE-800 RL-800
500 5200
750 5600
Unlimited 36200
50 35900 RLE-800 RL-800
100 41200
1000 150 43300 RL-1600
5.75% 250 2 45200 5600 50800 RL-3200?2 RLE-800
5 46700 52300
75 47300 52900 RL-2000
Unlimite 48300 53900

+ With transformer operating on base temperature rise.
2 The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
temperature rise and/or iffever fan cooled.
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eder Circuit Breakers

Fully Rated Fully
or Selective lective Rated
Table 21 Fuly Rated 3 o
Application Table 240 Volts, Three-Phase Arrangement 3t T J\
» 3§ m N
Selectively > JTI
Coordinated 3¢ # l *
Arrangement \b)TS N
JTI
N7
Y
Maximum Short-Circuit Rating )
Transformer Short- Symmetrical Current Long-Time
Rating Circuit MVA (amperes) stantaneous or , ]
3-Phase Available | Full Load Long-Time Long-Time Long-Time
KVA and From Continuous Trans- 100% Short-Time Short-Time Instantaneous
Impedance Primary Current former Motor Minimum Rating Breaker
Percent System (amperes)' Alone Load C ined Breaker Breaker Breaker
50 12900 800
100 13600 00
300 150 13900 6800
5% 250 722¢ 14100 @ 17000 RL-800? RL-800 RL-800
500 14300 17200
750 14325 17225
Unlimited 14400 17300
50 20000 24800
100 21900 26700
500 150 22500 27300 RL-1600 RL-800 RL-800
5% 250 1203 2 4800 27900
500 23600 28400
750 28500
Unlimited 28900
50 24 32100
100 7800 35000
750 150 00 36100
5.75% 250 180 9800 7200 37000 RL-20002 RLE-800 RL-800
500 30600 37800
750 30800 38000
Unlimited 31400 38600
50 31000 40600 RLE-800 RL-800
100 35600 45200
1000 1 37500 47100 RL-3200 RL-1600 RLE-800
5.75% 0 06 39100 9600 48700
00 40400 50000
40900 50500
Unli 41800 51400 RL-2000
50 41200 55600
100 49800 63200 RL-2000 RLE-800
1500 150 53500 67900
5.75% 250 3609 56800 14400 71200 , RLE-2000 RLI-800
500 59600 74000 RL-4000
750 60600 75000
Unlimited 62800 77200

" With
2 Th

rmer operating on base temperature rise.

ain circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
ature rise and/or if ever fan cooled.




Low Voltage
Metal-Enclosed Switchgear

SG3061

Section 7
Page 28
March 1992
4
Selection Criteria
Main ircuit Breakers

Fuly Rated Fully
Table 22 or Selective Rated
Application Table 480 Volts, Three-Phase Fully Rated 35 ~
Arrangement 3& Slle?
T i
Selectively % g N
Coordinated 3( )\ \J/)T|
Arrangement /P)TS Y
7 N
_________ \f \]/)TI
2 Y
Transformer Maximum Short-Circuit Rating
Rating Short- Full Symmetrical Current ) ‘
3-Phase Circuit MVA Load (amperes) i Long-Time Long-Time
kVAand | Available From | Continuous Trans- 100% Short-Time Short-Time Instantaneous
Impedance Primary Current former Motor Minimum Rating Breaker
Percent System (amperes)' Alone Load Combined Breaker Breaker Breaker
50 6400 0
100 6800 X
300 150 6900
5% 250 361 7000 1 RL-800 RL-800 RL-800
500 7100 00
750 7150 8550
Unlimited 7200 8600
50 10000 12400
100 10900 13300
500 150 11300 (] 13700
5% 250 601 11600 14000 RL-800 RL-800 RL-800
500 118 14200
750 11900 14300
Unlimited &1 14400
50 y 16000
100 139 17500
150 400 18000
750 250 902 14900 3600 18500 RL-1600” RL-800 RL-800
5.75% 500 00 18900
750 5400 19000
Unlimited 15700 19300
50 15500 20300
100 17800 22600
1000 18700 23500
5.75% 250 19600 4800 24400 RL-1600 RL-800 RL-800
50 20200 25000
20400 25200
Unli 20900 25700
12000 16800
100 13300 18100
1000 150 13800 18600
8.0% 250 1203 14300 4800 19100 RL-1600 RL-800 RL-800
50 14600 19400
750 14800 19600
Unlimited 15000 19800
T With fOfmer Operating on base temperature rise.
> The main breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual

temperature rise and/or if ever fan cooled.
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eeder Circuit Breakers
Fuly Rated Fully
Table 22 . .
Application Table 480 Volts, Three-Phase Fully Rated gg or Selre\Ctlve lective Rated
(Continued) Arrangement 3( <—TI9 J\
Selectively %g g5
Coordinated 3( i l \l/) T
Arrangement N Y
\J/)TI
Y
Transformer | Maximum Short-Circuit Rating ng-Time
Rating Short- Full Symn(wetrical C;Jrrent SEQAS”_?%‘: or Long-Time Long-Time
3-Phase Circuit MVA Load amperes o ol i
kVAand | Available From | Continuous Trans- 100% Short-Time Short-Time Instantaneous
Impedance Primary Current former Motor Minimum Rating Breaker
Percent System (amperes)' Alone Load Breaker Breaker Breaker
50 20600 RL-800 RL-800
100 24900 0
1500 150 26700 00
5.75% 250 18042 28400 5600 RL-2000% RLE-800 RLE-800
500 29800 37000
750 30300 37500
Unlimited 31400 38600
50 16400 23600
100 18900 26100
1500 150 2000 27200
8.0% 250 18042 2090 00 28100 RL-20007* RL-800 RL-800
500 28900
750 000 29200
Unlimited | 00 29700
50 34300
100 0 40600 RLE-800
150 34000 43600
2000 250 240 6700 9600 46300 RL-3200¢ RL-1600 RLE-800
5.75% 500 39100 48700
750 40000 49600
Unlimited 41800 51400 RL-2000
28000 40000 RLE-800
36500 48500 RL-1600
2500 40500 52500
5.75% 44600 12000 56600 RL-3200? RL-2000 RLE-800
48100 60100
49400 61400
52300 64300
30700 45100 RL-1600
41200 55600 RL-2000 RLE-800
3000 46500 60900
5.75% 51900 14400 66300 RL-4000° RLE-2000 RLI-800
56800 71200
58700 73100
62700 77100

r operating on base temperature rise.
ircuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
rise and/or if ever fan cooled.



SIEMENS

Low Voltage
Metal-Enclosed Switchgear

SG3061

Section 7
Page 30
March 1992
&
Selection Criteria
Main ircuit Breakers
Fully Rated Fully
Table 23 or Selective Rated
Application Table 600 Volts, Three-Phase Fully Rated BE Ny
. Arrangement 3 & éT I J\
Selectively 3€ ~ N
Coordinated 3& ﬁ-é \J/) Tl
Arrangement Y
U
\7
Y
Long-Time Maximum Short-Circuit Rating
Transformer Short- Symmetrical Current tantaneous
Rating Circuit MVA Ful (@amperes)
3-Phase Available Load Long-Time Long-Time Long-Time
kVA and From Continuous 100% Short-Time Short-Time Instantaneous
Impedance Primary Current Motor inimum Rating Breaker
Percent System (amperes)' Load Breaker Breaker Breaker
50
100
300 150
5% 250 289 00 RL-800 RL-800 RL-800
500
750
Unlimited
50
100
500 150
5% 250 0 RL-800 RL-800 RL-800
500
750
Unlimited
50
100
750 150
5.75% 250 2900 RL-800? RL-800 RL-800
500
750
Unlimited
1000
5.75% 3900 RL-1600 RL-800 RL-800

' With transformer operating o

ase temperature rise.
2 The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
temperature rise and/ow ever fan cooled.
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Selection Criteria
der Circuit Breakers
Fuly Rated Fully
Table 23 or Selectiv elective Rated
Application Table 600 Volts, Three-Phase Fuly Rated 35 7
(Continued) Arrangement BE T J\
Selectively gg & 4\)TI
Coordinated 3& TS l N
Arrangement Y
i
¥
T
Maximum
Short- Short-Circuit Rating Long-Time
Transformer Circuit Symmetrical Curre Instantaneous
Rating MVA Full (@amperes) or
3-Phase Available Load [ Long-Time Long-Time Long-Time
kVA and From Continuous Trans- 100% Short-Time Short-Time Instantaneous
Impedance Primary Current former Motor Minimum Rating Breaker
Percent System (amperes)' Alone Load Breaker Breaker Breaker
50 16500 300
100 20000 25800
150 21400 27200 RL-800 RL-800
1500 250 1444¢ 22700 28500 RL-1600%
5.75% 500 2390 29700
750 24200 30000
Unlimited 25100 30900 RLE-800 RLE-800
50 197 27500 RL-800 RL-800
100 248 32600
2000 150 35000
5.75% 250 1924¢ 940 7800 37200 RL-2000%*
500 L 1300 39100 RLE-800 RLE-800
750 39800
Unlimited 500 41300
50 22400 32000 RLE-800
100 29200 38800
2500 150 32400 42000
5.75% 250 404 35600 9600 45200 RL-3200 RL-1600 RLE-800
500 38500 48100
750 39500 49100
Unlimited 41800 51400 RL-2000
' With transformer oper 0 mperature rise.
? The main circuit br s not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual

® If transformer is perature rise and/or fan cooled, use RL-3200.
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Type RLF fused circuit breakers are a e | oads such as motor control centers, For protectifng Joads, Use a fuse rating
combination of current limiting fuses and panelboards, and bus ducts that may that limits thefaultto less than the rating
RL circuit breakers. Fused breakers clear have ratings below the available short of the equipment. Check the limiting ef-
short circuits rapidly and have high inter- circuit currents, or be damaged by fect of the fuse with the following Let-
rupting capacity. Various fuse sizes are faults that are not limited or cleared Thru characteristic chart, Figure 2.
available. Fused breakers are typically rapidly. Wheniselecting fuse values, also consider
used to protect: thermal'conditions, upstream devices,
For protecting circuit breakers, use a high andimelting time.
e Circuit breakers that experience short fuse rating such as 1200A for the RLF-800.
circuit currents exceeding the interrupt-  This will minimize fuse blowing becadse
ing rating of the circuit breaker, particu-  most faults will be detected by the instan-
larly from feeders to small loads. taneous element of the static tripsdevice:
Figure 3. Peak Let-Thru Current
10 | | 11T I11 [ I
8 | L T 1T T TTII ' L
| — THE EXAMPLE SHOWS THAT WITH !
«» 6 |— 50,000 AMPERES SYMMETRICAL oY 4 P
T | AVAILABLE, THE 1000 AMPERES FUSE S
n 5 LIMITS TO 23,000 AMPERES AND THE v mpere !
Qo 8 4 — 1200 AMPERE FUSE LIMITS TO 28,000 K Rating
o 2 AMPERES SYMMETRICAL. > '
o} = -l /4 6000
£ g Y =8
< 2, , "~ 3000
3 2 O(</ ,; {2500
= Ny, 40% 1 2000
< ST /j 1600
) 10 QQ\ T L~ ~ 1200
03 D - — 1000
4= 8 N i — 800
X &Q — = 600*
© C 6 ST AT 400*
a® 8 Y B ser e |
3 s 4 O ,,‘/— S *Not Class L
()8 |
3 3 T el W -
o9& = ,QZ\ |
o = : & 1%
cT & >
G x 2 Q{(/ L
T o &
g o 52 Yyl |4
e .
£ 8 X
3 6 @\5
E W
s £al-
=
o
= V EXAMPLE
2
1 ARy
1 2 4 6 810 2 4 6 810 2 4 6 810
Thousands Ten Thousands Hundred Thousands
Available Current in RMS Symmetrical Amperes
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Figure 4. Fuse Time-Current Characteristics

Time in Seconds
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For thermal coerdination with the circuit
breaker, the following rules typically ap-
ply:

h. Always use a fuse rated 125 percent or
higher than the breaker longtime pickup
setting.

2. Fora continuous current of 80 to 90
percent of breaker rating, use a fuse rat-
ed 150 percent or higher than the breaker
frame rating.

3. For a continuous current of 90 to 100
percent of breaker rating, use a fuse rat-
ed 200 percent or higher than the breaker
frame rating.

Upstream devices such as circuit break-
ers, fuses, or relays need to be coordinat-
ed with the fuse value. Time-current
curves should be prepared to verify prop-
er operation.

The melting time of a fuse needs to be
coordinated with the static trip device.
The melting time of a fuse should be at
least double the total clearing time of the
breaker when the static trip device trans-
fers to instantaneous pickup. Refer to the
following Fuse Time-Current chart for fuse
melting characteristics.
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Dimensions & Configurations

Switchgear can be configured in many Figure 5. Transition Sections For Liquid Filled and Out pe Transformers
ways by combining different section types.
Up to five vertical sections plus a transition
section can be shipped together as a unit.

If all vertical sections are not to be shipped
as a unit, specifications need to be provid- t

ed that describe the limiting factors (e.g. - ¢
low door or narrow hallway). E

Normal indoor vertical sections are

101 inches (256.5 cm) high and 60 inch-
es (152.4 cm) deep. A top mounted hoist, W
which is shipped as an accessory in a A
separate container, adds 2 inches (5.1
cm) for a total installed height of 103
inches (261.5 cm).

‘A" in.(cm) __ Weight Ib.(kg)
55 (139.7) | 500 (227.0)
‘ 61 (154.9) | 550 (249.0)

oor

v F

The outdoor switchgear assembly con-
tains the indoor assembly in an outdoor
housing. The overall height is 113.0 inch-
es (287.0 cm) and the depthis 119.4 14.9 —»

37.85
inches (303.3 cm). (0789 o
Front View fem)
The major assembly sections include:
¢ Transition sections — used as transi-

tion to liquid filed transformer or to out- 4, < ,
door dry type transformers.
e Auxiliary sections — used as incoming \
bus duct or cable entrance when a
main breaker is not used. \
* Main sections — used to contain
breaker and may house metering @and
feeder breakers.
® Feeder sections — used to ¢
feeder breakers and other. e e
such as instrumentati \
¢ Tie sections — used'to gontainitie

breaker and oth
feeder breakers.

enifsuch as
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' For use with RLF-3200 breaker.
¢ For use with RLF-4000 breaker.

x$

4

O
Q>®

L 4

¢ Fuses mounted on separate drawout carriage and loca in i}

¢ For total weight, add weight of breaker element an r

&

arate compartment.

fuse carriage.
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Dimensions & Configurations
Table 24. Breaker Element Weight
Element Type RL-800 RLE-800 | RLI-800 | RL-1600 | RL-2000 RL-4000 | RLE-4000
Manual 140 170 175 180 210 350 355
(64) (77) (79) (82) (96) (132) (159) (161)
Operation
Electrical 150 180 185 190 220 300 360 365
(68) (82) (84) (86) (100) (136) (164) (166)
Additional Weight for Shipping 45 45 45 45 45 50 50 50
(21) (21) (21) (21) 1) (23) (23) (23)
Fused Element Weight
Element Type RLF-800 | RLF-1600 | RLF-2000 RLF-4000 | RFC-4000°
Manual 195 310 325 350*
(84) (141) (147) (159)
Operation 450
Electrical 205 320 335 360* (204)
(93) (145) (152) (163)
Additional Weight for Shipping 45 45 0 50 50 50
(21) (21) 23) (23) (23) (23)
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Dimensions & Configurations

Figure 7. Main Breaker Sections

Figure 6. Auxiliary Sections Weights for Figure 5.
, Weights Ib. (kg)
Front View = R 30
i Indoor 1000 (454.0) 1200 (544.0)
Outdoor 2000 (907.0) 2400 (108
Weights for Figures 6*, 7* and 8*.
R22
Indoor 1400 (635.0)
101 Outdoor | 2400 (10
256.
( 5) Circuit breakers a
Figures 6, 7 and
\r 3200in one cell, with fuse
drawout in other cell
R22 R30 = - 4000 in one cell with fuse
drawout in other cell
< 22 > ~<— 30 —> n. 4000, RLE-4000
(55.8) (76.20) (cm)

*Weights shown do not include weight of
circuit breaker removable elements. All
weights are approximate based on
aluminum bus. For outdoor lineup, add
1200 Ib. (544 kg) to total weight of
individual sections for end walls and hoist.

**Feeder breakers located above tie
breaker must be electrically on opposite
side of tie breaker from feeder breaker
which is located below the tie breaker.

i
instrument Inst Instrument Instrument Instrument
(or blank) @ ) (or blank) (or blank) (or blank)
Main
Break Main Main Fuse Main
A Breaker Breaker Drawout Breaker 101
B B CorD E
(256.5)
Feeder
Breaker
A
i Blank Fused
Feeder Main
eder Feeder Breaker Breaker Instrument
ker Breaker B CorD (or blank)
A A '
R22 R30 R30 R30 R30
20 » f<—30 > <30 > =30 > | 30—
(55.8) (76.2) (76.2) (76.2) (76.2) in.
(cm)

o,
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Figure 8. Feeder Breaker Sections and Combinations %
Feeder Feeder Instrument nst nt
Breaker Breaker (or blank) blank)
A A
Feeder
Breaker Feeder Feeder Fuse
A Breaker Bre Drawout 101
Feeder
Breaker
A Blank Fused
e Feeder
Feeder Feeder er Breaker
Breaker Breaker CorD
A A v
R22 R30 R30 R30
< 22 > — 30 30 —> ~<— 30
(55.8) (76. (76.2) (76.2) in
(cm)
Figure 9. Tie Breaker Sections and Combi
i
Feeder eed Instrument
Breilfgr € (or blank) Blank Blank
Brea Tie Fuse Fuse Tie
Breaker Drawout Drawout Breaker 101
B C D E
(256.5)
Breaker
A & Blank Fused Fused
Tie Tie
Feeder Feeder Breaker Breaker Blank
eaker Breaker C D
A** A**
/
R22 R30 R30 R30 R30
LQQH «— 30 — «— 30 —> «— 30 —> «<— 30
(558) (76.2) (76.2) (76.2) (76.2)

in.
(cm)
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Figure 10. Indoor Floor Plan

OPTIONAL 12 INCH REAR EXTENSION

¥ 7 ¥
I T 1) T
(2.79) (2.79)
72.0
(18288 Iy | 30.0 ¥ (6.30.0
l l (76.2) (76.2)
TO SWGR ' '
FRONT [ X | X |
M\MW
OPTIONAL 8 INCH REAR EXTENSION
¥ X ¥
¥ z i L
T @.79) (21_'719)
68.0
wr27a) || |(§§&> AN/ ¥ G
g A g
TO SWGR ' —
26.0
FRONT \ |(ee.o4) |
I Ly i
\/\/\/\//\/\L\/\/\/J
1.25
X S — ?2%? 8\)/ERALL LBNGTH »]
37 des 1.25 1.25 Tl
REAR DOOR (318) (3.18) (3.18)
s S e - A
Y LR ZAINY AR AN~ 11T Nz
2.79) 1.1 2.79)
18.0 279 18.0
T X 45.72) X X 4572)
A .
| | 18,0
I . (45*.72)
| I "
>~ 8 e 40— f—14.0 —»I|10.0 10,0 | lae—— 14,0 —>fe—14.0 —>
((2.03) o (3556) 1 (3556) olo (254) | (254) olo (3556) ' (3556) o
1__1:)(____4. - | ! l
THROAT A1 ! | ;
60.0 |
(152.4) | | . |
| SEE SECTION 1 SECTION 2 SECTION 3
| NOTEA .
| | i
I ! | |
T | | .
(88.39) . !
. 300 22.0 _
(762 M (s5.88) < 38‘2) >
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SECONDARY CONDUIT LOCATIONS:
X - GROUND BAR CONNECTION
Y - TERMINAL BLOCK CONNECTIONS

Z - 52M0C/52TOC SW. CONNECTIONS
i
|l SPACE AVAILABLE IN
Il

TOP OR BOTTOM OF

UNIT FOR CUSTOMER'S
POWER AND CONTROL
CABLE ENTRY. CUSTOMER
TO DRILL TOP PLATETO
SUIT TOP FEED CABLES.

LOCATION OF HOLES

IN FLOOR FOR CUSTOMER'S
ANCHOR BOLTS - REFER TO
BOLTING ARRANGEMENT.

NOTE 1 : THIS TRANSITION REQUIRED ONLY FOR LIQUID FILLED AND OUTDOOR DRY TYPE TRANSFORMERS
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Figure 11. Indoor Side View

1.2 DIA.
(3.05}
HOIST LIFTING
\ HOLES
i -l O L ?
[ 2594 110
I VENT (65.89) (27.94)
REF. I
v
235 —
(59.69)
HOIST
EXTENSION FEAR
DOOR
OPTION OPTION
REAR
EXBTEN
103.0 (20.32) 90.0
(261.62) OR (22886)
TOP OF 12
HOIST (30.48)
1.25
60,0
(152.4) (3.18)
DEPTH
36.0
pod kgﬂsfej
MIN. AE&G?PACE RECOMMENDED
RECOMMENDED WITHBREAKER IN BOTTOM FSFS%IBEE/;R
COMPARTMENT, CABLE SPACE
IS OBSTRUCTED
40.8 4.8
(103.89) ,<_(12,19)
3.0 ! | v
aa) 1| T 33.88 | 55
W FLOOR LINE S (86.06) 4 (13.97)

.62 (1.57) Dia. Holeg'In Section Floor For
Welding To'SillsOr For 80 (1.27) Dia.
Anchor Bolts (1:0x2.54)Max. Ht.) Bolts
And Sills Furnished'By Customer

O
N
CUSTOMER

CONDUIT
1.5

(3.81)
MAX.ABOVE FLOOR

Weld to
Floor Steel

Drill & Tap
Floor Steel

ALTERNATIVES

INDOOR BOLTING ARRANGEMENT
TYPE R LOW VOLTAGE SWITCHGEAR
(SIDE VIEW)
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Figure 12. Outdoor Floor Plan

OUTDOOR "SR"
FLOOR PLAN SPACE AVAILABLE IN TOP
OR BOTTOM OF UNIT FOR
CUSTOMER'S POWER AND
SECONDARY CONDUIT LOCATIONS: CONTROLCABLE ENTRY. ROCATION OF HOLES IN
X - GROUND BAR CONNECTION CUSTOMER TO DRILL TOP FLO®OR FOR CUSTOMER'S
Y - TERMINAL BLOCK CONNECTIONS PLATE TO SUIT TOP FEED ANCHOR BOLTS - REFERTO —
Z - 52M0C/52TOC SW. CONNECTIONS CABLES. BOLTING ARRANGEMENTS.
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Figure 13. Outdoor Side Vi

ew

1.25(3.18) DIA. LIFTING HOLES
IN ROOF OF EACH SECTION
ACCESSIBLE WITH CHANNEL

REMOVABLE ROOF REMOVED
GHANNEL 500 n Pra
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HOIST \ / (7.62)
1 1184 |
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OVERALD
300 (76.2) AISLE
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762) — =l FOR REAR
MIN. & SIDES
AISLE
REQD 113:38
(287,99)
ONIT DEPTH
FRONT DOOR
HANDLE WITH FRONT
PROVISIONS INSTRUMENT = 68.94
Koo L5,
LOCKIN DOOR
HO.  PANIC DEPTH
BAR
(13.;?) —»] 42.06 —=|le— 1.19
FRONT (106 83) WITH BREAKER IN BOTTOM (3.02)
DOOR AISLE COMPARTMENT. CABLE SPACE REAR
IS OBSTRUCTED DOOR
48
409 1219
[44J1 (103.89) <12, 9)
VENT
3 -
a2~ | | 3388 { 55 VENT [
FLOOR PLATE ¥ L (86.06) (13.97) [
‘é“ BI0)BASE ! ¥ 25
FLOOR (15.24) 3 64
LINE ¥ rL Nl ¥
5 75 CUSTOMER
=[= 91y CONDUIT
(.91) : 15 (3.81) MAX
1.31 (27(?287‘2) | 352 ABOVE FLOOR
. g 7.
(3.33) 2027 (7.62)
_
CLAMP WASHERS
FURNISHED BY Siemens
~| =27 6.0
TYPE 'SR’ (6.99) (15.24)
OUTDOOR SWITCHGEAR BASE
A FLOOR
(SIDE VIEW) LINE T
75
(1.91)
ANCHOR .75
BOLTS FURN. (191)
BY CUSTOMER

OUTDOOR BOLTING ARRANGEMENT
TYPE SR LOW VOLTAGE SWITCHGEAR

(SIDE VIEW) »
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Typical Equipment Specification

This equipment specification guide pro-
vides information for describing a typical
metal enclosed low voltage power circuit
breaker switchgear assembly. ltems or
features that are non standard but re-
quired for a specific application are pre-
ceded by (option). ltems preceded or fol-
lowed by a blank require that additional
data be provided in order to complete the
specification.

General

The equipment to be supplied shall be
metal enclosed low voltage power circuit
breaker switchgear with drawout circuit
breaker elements. All power circuit break-
ers and assemblies shall be produced by
a single manufacturer and shall be de-
signed, tested and manufactured in ac-
cordance with the standards referenced
in this specification.

Codes and Standards

The switchgear assemblies and power cir-
cuit breakers shall comply with the codes
and standards as indicated. Copies of
certified design tests shall be furnished if
requested to confirm compliance.

e ANSI/IEEE C37.13-1991 - Low-\elt=
age AC Power Circuit Breakers Uséd in
Enclosures

e ANSI C37.16-1988 - Low-\/éltage
Power Circuit Breakers and AC. Power
Circuit Protectors - Pregferrea,Ratings,
Related Requirements, and Application
Recommendationg

e ANSI C37.17-1979% Trip Pevices for
AC and General Purpose®C Low™Volt-
age Power Circuit Breakers

* ANSI/IEEE C37.20.1-1987 - Metal-En-
closed LowsVoltage Power Circuit-Break-
er Switchgeah

e ANSI/IEEE,C37.27-1987 - Application
Guiderfer few-Voltage AC Nonintegrally
Fusedy,Power Circuit Breakers (Using
Séparately Mounted Current Limiting
Fuses)

¢ ANSI C37.50-1989 - Standard Test
Rrocedures for Low-Voltage AC Power
Circuit Breakers Used in Enclosures.

¢ ANSI C37.51-1989 - Standard Confor-
mance Test Procedures for Metal En-
closed Low-Voltage AC Power Circuit-
Breaker Switchgear Assemblies

¢ ANSI/NEMA 250-1985 - Enclosures
for Electrical Equipment (1000 Volts Max-
imum

e NEMA SG 3 - Low-Voltage Power Cir#
cuit Breakers

e NEMA SG 5 - Power SwitchgeariAs-
semblies

¢ (option) NEMA 210 - Secéngdary Unit
Substations

e UL 1066 - Low-Voltage AC and'®C
Power Circuit Breakers Uged ImEnelo-
sures

e UL 1558 - Metal-Enclosedow-Voltage
Power Circuit Breaker Switehgear

Assembly

The switchgearassembly shall be
Siemens typeiR and is to be located in-
doors, Wwithia, NEMA 1 enclosure,((option)
outdo@r, NEMA 3R per specifications be-
low)"and 'Cemstructed of multiple, metal-
enclosed) ventilated sections. The front of
eachyvertical section is to contain three or
folr, compartments with 14 gauge steel
side ‘sheets and compartment barriers of
W gauge steel. A double thickness of 14
gauge steel is to be provided between
vertical sections. The side sheets shall be
full height and depth to provide a full met-
al barrier separating the rear cable com-
partments between sections. End sec-
tions shall include provisions for main bus
extension and installation of future vertical
sections. The design shall incorporate
preformed steel channels, angles, and
side sheets bolted together and rein-
forced to form a rigid, self-supporting,
compact assembly.

Horizontal barriers are to be provided to
form individual circuit breaker or metering
compartments. Circuit breaker compart-
ments are to be barriered from the bus
compartment through a primary discon-
nect assembly. Each circuit breaker or
metering compartment shall be provided
with a hinged front door secured with ro-
tary latches requiring no tools to operate.

Circuit breakerieompartments shall in-
clude statiohary primary contact discon-
nects. The pfifary disconnects shall be
copper, siiver plated at connection points
and shallde of one piece construction.
Thelupper set of disconnects shall bolt
directly to the main bus and, for feeder
CirQuit breakers, the lower set shall ex-
tend to the rear cable area and shall be
insulated where they pass through the
main bus compartment. Primary discon-
nects shall be sized for the maximum
continuous current of the circuit breaker
which will be located in the compartment.
Interlocks shall be provided which will
prevent a circuit breaker element of the
incorrect frame size or interrupting rating
from being inserted into the compart-
ment. A stationary circuit breaker frame
grounding contact shall be provided
which shall be visible with the circuit
breaker installed in any position.

Secondary control contacts, when re-
quired, shall be located on the side of the
circuit breaker compartment and shall be
of the sliding contact, silver plated copper
design. Barriers shall be provided be-
tween terminal points. The secondary
control contacts shall engage the dra-
wout circuit breaker element in the con-
nected and test positions.

Control circuit fuses for electrically oper-
ated circuit breakers shall be located on
the side of the circuit breaker compart-
ment and shall be contained in a dead-
front, pull-out fuse block with a clear cov-
er. Withdrawing the cover from the fuse
block shall automatically remove the con-
trol circuit fuses and hold them captive.
The fuse block cover shall include provi-
sions for being installed in the reverse po-
sition in order to maintain the open con-
trol circuit for testing or maintenance pur-
poses while continuing to hold the fuses
captive.

All control wiring within the assembly
shall be continuous and shall terminate
on each end at a suitable terminal block.
Control wiring shall be 14 gauge, strand-
ed, type SIS, and shall be labeled at
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each end with sleeve type wire markers.
Wire markers shall be machine imprinted
with the wire name as indicated on the
wiring diagrams. Wrap on wire markers
wil not be accepted. Terminals shall be
insulated locking fork or ring tongue type
except where connecting to components
that do not accept these terminations.
Control wiring for external connections
shall be terminated in the rear cable area
for ease of access. (option) Metal covers
shall be provided over control wiring
troughs where they pass through the
power cable termination area. (option)
Metal covers shall be provided over ter-
minal blocks located in the power cable
termination area.

Bus

Main bus shall be three phase,

wire, ampere aluminum with
welded connection joints (option) copper
with silver plated connection points (op-
tion) copper with tin plated connection
points. (Option) Neutral bus rating shall
be % of the main bus current rating
and shall be located centrally in the struc-
ture for ease of terminating cables
whether entering from above or below,
600 volt clearances shall be maintainedyin
al horizontal and vertical buses sugh®that
insulation is not required. The main hori-
zontal bus shall be run in a vertical‘edge-
to-edge arrangement for highi'shartcircuit
strength. Access to thelrear Cable termi-
nation area shall be pessiblg withéut
reaching over the mhain apd vettical bus.
Bus bracing shallloe edual togthe short
circuit interrupting rating ofd¢he lowest rat-
ed circuit breaker appliedfin the assem-
bly. A 1/4” by 2” copper ground bus will
be provided. (Option) Barriers shall be
provided which isolate the rear cable ter-
mination compartment in each vertical
section: Witk these barriers installed, the
reardeablejarea will be completely segre-
gated between vertical sections. (Option)
Barriers shall be provided to separate the
incéeming line connections from the main
hofizental and vertical bus.

Circuit Breakers

Circuit breakers shall be Siemens type RL
and shall be either electrically or manually
operated as indicated on the data sheets
(or drawings). Minimum interrupting rat-
ings will be as defined on the data sheets
(or drawings) and shall meet or exceed
the interrupting ratings as defined by ANSI
standards. (Option) Fused circuit bteakers
are to be the integrally fused type throtugh
the 2000 ampere frame siz€88200 and
4000 ampere frame sizes arete,be sup-
plied with separate drawoutfuse ¢ar-
riages which are mounted in the.same
vertical section as the CirGuit breaker ele-
ment and are to be keinterlocked with
the circuit breaker Elementisuch that the
fuse carriagg’cahnot be withdrawn unless
the circuitdoreaker is locked in the open
position. Alfus€d circuit breakers are to
be equipped with blown fuse lockout de-
vices to prevent single phasing. The appli-
catiopof fsed Circuit breakers shall not
reduce the amount of rear cable termina-
tioA'spacewhich would have been pro-
vided with non-fused circuit breakers.

Gircuit breakers are to be 600 volt class
with nominal ratings as dictated by the
system voltage. Circuit breakers shall be
three-pole, single-throw, operated by a
stored energy mechanism, with arc
guenchers, main and arcing contact
structure, a three-phase solid state trip
overcurrent trip unit, trip actuator, three
single ratio tripping sensors, and primary
disconnecting devices. In addition, the
circuit breaker element shall have con-
nected, test, and disconnected position
indicators, spring charged/discharged in-
dicators, and circuit breaker open or
closed indicators all of which shall be visi-
ble to the operator with the compartment
door closed. It shall be possible to rack
the circuit breaker element from the dis-
connect to the connected position with
the compartment door closed. Interlocks
will be provided that prevent racking a
circuit breaker unless the circuit breaker
is open and that prevent closing a circuit
breaker unless it is in the connected or
test position.

Solid State Trip Units
Solidstatetrip units shall be Siemens

* Static Trip Il (basic device

®)(option) Static Trip IC
(adds communications capability)

® (option) Static Trip ICP (adds com-
munications and power metering

¢ (option) Static Trip ICPX (adds com-
munications, power metering, and re-
laying functions

Trip units shall be interchangeable so that
any trip unit can be used with any frame
size circuit breaker. The basic trip unit
shall be a self powered, micro-processor
based device that measures true RMS
currents. Long time, short circuit or
ground fault trip indication shall be main-
tained for a minimum of 48 hours without
the need for a separate battery or relay.
Peak sensing devices will not be accept-
ed. All adjustment setting switches shall
be digitally encoded type with gold con-
tacts. (Note: Refer to catalog section
SG3169-1 for specifications on the
Siemens Static Trip Ill trip unit family and
all associated options).

Instrumentation and Metering

(A wide variety of user defined metering
and instrumentation options are available.
They include Siemens 4700 power meter,
Siemens Static Trip Ill trip units, Siemens
Power Monitor Display and Monitoring
Unit and traditional analog devices. For
more detailed specification information on
Siemens devices refer to Bulletin SG3089
- 4700 Power Meter Electronic Metering
Package; SG3169-1 — Static Trip Il Micro-
processing Based Tripping System; and
SG3129-02 — Power Monitor Display and
Monitoring Unit. If one of the options se-
lected requires separate voltage and cur-
rent transformers, such as the Siemens
4700 power meter, the following may be
used to define these devices).

Current transformers shall have standard
accuracy class ratings as defined by ANSI
C837.20.1 and shall be mounted directly
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on the stationary primary disconnects in
the circuit breaker compartment. Voltage
transformers shal have a minimum 150VA
thermal rating and shall be located in a
metal enclosed metering compartment
and shall be protected on the primary side
with current limiting fuses.

Outdoor

(Option) Outdoor, NEMA 3R, walk-in,
weatherproof construction is to be pro-
vided. The complete assembly is to rest
on a formed steel base provided under
each vertical section and running perpen-
dicular to the length of the switchgear.
The underside of the enclosure and base
structure is to be undercoated with coal
tar emulsion material.

Front and rear doors are to be gasketed
and hinged. Front doors, located at each
end, are to include panic release door
hardware, three point latches, and provi-
sion for padlocking. Rear doors shal be
bolted. All exterior hardware shall be
stainless steel.

An indoor access aisle approximately 42

inches deep and accessible from eith
door is to be provided at the front of t& ting

switchgear line-up for inspection an

testing of the circuit breakers and agsoci-
ated equipment. A hand-operated tr
ing hoist, mounted above the

is to be provided for changeout\o it
breakers. The aisle is t@ha ne
sion on each end to 0 end

unit doors that hav
metering, and to pro
for circuit breaker handli

The switchgear is to irgude space heaters
to prevent cendensati

of moisture. The

onstruction, the structural steel
rts, panels, and compartments shall be
ared for painting by a five-stage

wash system consisting of an alkaline
cleaner, fresh water rinse, iron phosphate
treatment, fresh water rinse, and non-
chromate sealer. After cleaning and stabi-
lization, the steel parts shall be coated
with a thermosetting polyester powder
applied with electrostatic equipment at a

nominal 2 mils dry film thickness and th
cured at 425 degrees Fahrenheit for 2
minutes. Paint color shall be ANS

light gray. The paint finish shall hav
pencil hardness of 2H, a glo e

by ANSI D5283-78 of 45-55%, Y%
rating per ASTM B-117-7 0
and shall be outdoor rateﬁ 2

Accessories
SSO Q are to be
circuit breakers

e crank fer, racki
e lifting yo r
e contai f touch-up paint

cuit breakers
rtable test set, type PTS4

The followin P

provided:

tional) breaker dolly

e (opti
o((@ptio verhead hoist for indoor
switchgear
V ional) test cabinet

Production tests in accordance with
ANSI C37.20.1, ANSI C37.50, ANSI
C37.51 and NEMA SG 5 shall be per-
formed on the completed assembly. Cer-
tified copies of these tests shall be fur-
nished upon request.
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Related Publications

Static Trip Il Microprocessor-based Tripping System (SG3169-1)
4700 Power Meter Electronic Metering Package (SG3089)
Power Monitor Display And Monitoring Unit (SG3129-02)
ACCESS Electrical Distribution Communication System (SG3099)

&
Brochures: %
Type R Low Voltage Metal-Enclosed Switchgear (SG3069-2) 0

ACCESS Electrical Distribution Communication System, 10:00, V#200
Bench Maintenance of Type RL Low Voltage Circuit Breakers, 22:00, 002

Video

Microprocessor-based Tripping System Static Trip ll, 21:00, V#2000

Bench Testing Of Static Trip Ill Trip Units, 29:00, V#2001

Power Monitor Operation, 38:00, V#2004

ACCESS Electrical Distribution Communication System: An Engineerinm 9:15, V#2006
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RLF-800 M.O.

Low voltage‘metal-enclosed switchgear with drawout type low
voltagepower circuit breakers is used in electric power distribu-
tion systems'for the control and protection of circuit conductors
andeguipment.

Itis installed in industrial power distribution systems, generating
station auxiliary substations and in commercial bui!dings as the
service equipment for such typical applications as:

RL-1600 E.O.

¢ Industrial Plants — For powerand lighting networks, powerand
lighting feeders, plus power generation and auxiliaries. Also to
provide power for machine tools and material handling equip-
ment drives.

® Central Stations — Protectand distribute power to station auxil-
iaries — blowers, compressors, fans, pumps, motors.

® Commercial and Residential Buildings — For protection and
distribution of power for lighting, elevators, air conditioning,
plus blowers, fans, motors and pumps.

Available in indoor “R" and outdoor walk-in “SR” construction, it
is applied at system voltages of 600, 480, 240 and 208 volts. The
circuit breakers may be either manually or electrically operated,
unfused or fused and are designated:

Standard Extended
Inter- Inter-
rupting rupting
Rating Rating
Type Type Fused Type
RL-800 RLX-800 RLF-800 integrally fused
RL-1600 RLX-1600 RLF-1600 integrally fused
RL-2000 RLF-2000 integrally fused
RL-3200 RLF-3200
RL-4000 RLF-4000

Fuses for use with the RLF-3200 and RLF-4000 fused circuit
breakers are furnished mounted on a separate drawout carriage.

Static Trip |1® solid state trip devices are provided on all low
voltage power circuit breakers.
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Future Circuit Breaker Cell Switches (TOC) ............... 16 Table 2. Fused Circuit Breaker
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Current Metering Transformers ...... 8 Electrically Operated Interlock .5\ .52 177" Circuit Breaker Selection Data/
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Operation ..................... 12-13
For Arrangements, Weights ‘apnd Dimensions, See Section SG 3063.
FEATURES & BENEFITS ® Convenient Inspection — With door open and the circuit

® Two design widths of units: 30 inch and 22 finch. All breaker
sizes can be accommodated in a combination ofunits’of the two
widths.

® Flexibility of mounting arrangements; Four-high stacking of
ratings from 800A through 2000A in@2wide unit.

® Five circuit breaker frame sizes: 800, 1600, 2000, 3200 and 4000
amperes

® Extended interrupting capacdities optionally available

e UL listing optionally available/for cubicles (UL 1558)

e UL listing of circuit’breakersiis standard

® Increased cabléterminatiopfarea

e Uniform depth: All units@re 60" deep for all breaker ratings.

® Welded aluminum main and vertical bus joints: increased relia-
bility and reduced maintenance. Bolted copper bus with silver-
plated cgnnections is optionally available.

® Cablggcompartment barriers between adjacent units.
® Ingulated main bus optionally available

e Metal barriers for incoming line, bus and cable compartments
—=eptionally available.

& Secondary wire troughs, with optional covers.

® Closed door drawout of circuit breakers with connected-test-
disconnect positions.

® Primary disconnect shutters - optionally available.

breaker fully withdrawn, key components can be inspected
without removal from the rails.

® Telescoping, full drawout, self contained, ball bearing breaker
drawout rails.

® True Stored Energy Operator — Charging of the closing springs
does not close the circuit breaker. A separate closing lever is
operated to release the stored energy.

® “Pyro-Shield” Coordinated Insulation System — High strength,
track-resistant, flameretardant, fiberglass-reinforced polyester
insulation, bus supports and moldings provide high momentary
short circuit strength. Edge-to-edge bus bar arrangements
which incorporate high creepage allowances resist dust build-
up and the effects of contaminants.

e Static Trip 11® solid state overcurrent tripping systems first
introduced in 1971 assures years of trouble free, reliable service
and provides optimum distribution system protection. Any
available type of device will fit all low voltage power circuit
breakers.

e Trip Target Indicators — Aid in determining the cause of trip-
ping — optionally available on Static Trip |1® devices.

® Simple Breaker Rating Change — Changes in continuous cur-
rent or pickup setting can be made without any special tools by
merely adjusting the knob settings on the Static Trip 11® system.

e Plug-in testing of Static Trip 11® system. Portable test set is
optionally available.

® Front Access Current Transformers — Mounted on the station-
ary disconnects in the breaker compartment where they can be
easily replaced when a change in current rating is required.
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GENERAL
Type “R” Low Voltage Switchgear Assembly includes a bolted 7. Indicating Instruments

steel framework, sheet steel enclosure, individual breaker com-
partments, hinged breaker and auxiliary compartment panels,
drawout breaker guide rails, interlocks, three-phase buswork and 9. RL-3200 Electrically Operated/Breaker in Test Position
supports, stationary primary and secondary disconnecting devi-
ces, ground bus, power cable termination connectors, control
cable terminations, instruments and relays, control wiring, termi- 11. RL-800 Manually Operated Breaker in Connected Position
nal blocks and instrument transformers.

8. RL-3200 Electrically Operated Breaker in Connected Position

10. RL-1600 Manually Operated Breaker in Connected Position

12. Future Breaker Gompartment (Page 6)

1. Meter and Auxiliary Compartment (Page 9) 13. Auxiliary ComPaktment

. Control Wiring (Page 9) 14. Blank Comartiment

- Control Circuit Fuses (Page 6) 15. Ventilation Openings (RL-2000, RL-3200 and RL-4000)

. Telescopic Breaker Drawout Rails (Page 6) 16. VentilatioMand Lifting Structure

. Stationary Secondary Disconnects (Page 6)

17 “nterdnit Wiring Trough

o o0 b~ WD

. Breaker Escutcheon Opening

Figure 1. Typical Group Indoor Switchgear.
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STANDARDS & RATINGS

Siemens-Allis Type “R” and “SR” metal-enclosed low voltage
switchgear with drawout power air circuit breakers is designed,
tested and constructed to be in accordance with ANSI C37.20,
“Switchgear Assemblies”, and other related ANSI standards, as
well as the applicable standards of IEEE and NEMA, and meets
the applicable requirements of the National Electric Code (NEC).

The Type “RL" drawout circuit breakers are in accordance with
ANSI C37.13, C37.16 and C37.17 for the frame sizes from 800 to
4000A.

Optionally available, an Underwriters Laboratory (UL) listing
mark (label) can be supplied for each vertical unit provided the

specific unit contains only devices which afé)UL listed orare UL
recognized components found suitablefor intended use.

When the assembly is specifiedypfortapplication as “Service
(Entrance) Equipment”, the additional features and modifica-
tions as required by NEC are incorporated.

All circuit breaker drawout ‘elements are UL list marked as
standard.

The assembly is ULflisted,in accordance with UL 1558 entitled
“Low Voltage Powér Circuit'Breaker Switchgear”, conforming to
ANSI| C37.20, C3#:50 and, C37.51.

SPECIFICATIONS — CUBICLES

Framework and Compartments

The switchgear is totally metal-enclosed ventilated muitiple unit
construction, wherein the switching structure basically is com-
prised of an assembly of individual standardized enclosed breaker
compartments to form a single, compact switchgear unit.4£ach
unit consists of three or four circuit breaker and/or metering
compartments as determined by standard engineering _practice
to provide uniform height of the switchgear. Constructioniis of 11
gauge steel orequal, except doors, top plates and rear platesiare
14 gauge. Side sheets are 14 gauge with 2 thicknessés between
units.

The switchgear assembly is composed of as many veftical units
as required. Normally the end units include,provisions for the
future installation of additional units.

Low voltage metal-enclosed switchgear hasijthe accepted fea-
tures of complete dead-front construction, mwith totally metal-
enclosed circuit breakers; metal-eficlosed top, rear and ends of
the complete switchgear and including omplete interlocking
features, all in accordance withsANSI€87.20-1974.

The steel framework ofilype R low voltage switchgear is con-
structed of preformgd, fullidepth, #14 gauge steel side sheets
bolted together and reinforced with cross-member braces to form
arigid, self-supportingfcompact assembly. Compartments hous-
ing each low voltage'powercircuit breaker are bolted steel sub-
assemblies mounted within the framework to form the complete
switchgear assembly. The top, side and rear sections are fitted
with removable steel sheets securely bolted to the framework
forming arigid assembly. Where two vertical breaker sections are
to be mounted together side by side, there are two thicknesses of
#14 galigeysteel between adjacent circuit breaker compartments.

The,ciréuitibreakers are barriered from the bus/cable compart-
mentiby the compartment housing the breaker.

The bus/cable compartment includes the main horizontal bus
which can be provided at either of two levels, riser bus, connec-
tions from the main bus to one set of primary disconnects, and

load side*'run-back bus” so that cable lugs are accessible without
reaching over main bus (see below).

Main and Ground Bus

Standard main busconstructionincorporates aluminum bus with
welded connection of main bus conductors to vertical riser buses
and welded connection at main bus joints Figure 2. Shipping
splits and provisions for future extension of main bus conductors
using tin-plated joints with high tensile strength steel hardware
and conical (Belleville) washers are designed for bolted connec-
tion and are incorporated as standard eliminating any need for
field welding. The main three phase horizontal bus is vertically
arranged one phaseabove the otherwith edge-to-edge alignment
providing a high short circuit strength system. Bolted copper bus
with silver-plated joints is optionally available. Insulated bus is
also available as an option.

Main bus ratings are 1600, 2000, 3200, 4000 and 5000 amperes
continuous. Bus bracing is based on smallest breaker short cir-
cuit rating. Minimum bracing is 65,000 amperes RMS symmetri-
cal. Other symmetrical bracings are 85,000 and 130,000 amperes.

Figure 2. Rear View Showing Welded Aluminum Main Bus. Note
Bolting Provisions for Shipping Split or Future Ex-
pansion.
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A neutralbusis furnished when specified,and canbe rated 1600,
2000, 2300, 3200 or 4000 amperes continuous.

A 1/4" x 2" copper ground bus is furnished as standard extending
through all units and securely bolted to the structure. Provision is
made within each unit for mounting of grounding cable lug.

Optional barriers as shownin Figure 3 can be provided between
the bus and cable areas, to isolate the cable area. Barriers are also
available toisolatethe incoming bus of main circuit breakers from
the main bus (not shown).

The assembly is designed for temperature limitations as defined
by ANSI C37.20, paragraph 4.4.

The units are designed for a 50° C maximum total temperature of
parts handled by the operator. The bus is designed for 65°C
maximum rise above 40° C ambient. Air surrounding the switch-
gear cable connection points is limited to 45°C rise above 40°C
ambient. ANSI C37.20, paragraph 7 includes application re-
quirements.

Load side (runback) conductors for feeder circuits are a single
piece copperdesign through 1600 amperes, with no bolted joints
from circuit breaker disconnect to the cable lug mounting surface
Figure 4. Runbacks are insulated with sleeve tubing wherge pass-
ing through the main bus area, and are supported jn a high
strength glass polyester molding. Feeder circuit breaker cells are¢ensis=
tently arranged with top studs connected to the main_bus, ‘and
lower studs to outgoing cable terminations.

Insulation System

Track-resistant Pyro-Shield insulation dsjused throughout in the
coordinated insulation system and designedfto provide liberal
creepage allowances. Pyro-Shield (insulation, a fiberglass-rein-
forced polyester material, has high impact strength which elimi-
nates risk of damage due to short circuit stress and assures low
moisture absorption. Other advantages are high flame retard-
ance, long life — even, at high temperatures — plus high resis-
tance to chemical fumes.

Pyro-Shield moldingsyare used for the circuit breaker base plate
to mount the contact struetdre. The moldings include contoured
surfaces toincrease creepage distances and to avoid continuous
surfaces for dust build-up.

Primary diseonnects are mounted on Pyro-Shield sheets in the
cubicle{Rhe high momentary strength provided by the edge-to-
edge bustbar‘arrangement is coupled with high creepage dis-
tance Pyro-Shield insulation to provide the bus bar bracing.

A'completely insulated bus bar insulation system is optionally
available for the main and vertical bus within the breaker units.

Figure 3. Rear View Showing Bolted Copper Main Bus and Bus-
Cable Compartment Barriers.

Figure 4.
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Circuit Breaker Compartments

Each circuit breaker compartment includes as standard the sta-
tionary primary disconnects, ground disconnect, and the tele-
scoping drawout rails, plus the associated safety interlocks.

Circuit breakers can be fully withdrawn on compartment rails,
which include ball bearings to reduce friction. The rails telescope
to allow the breaker to extend fully out of the compartment with-
out the need for additional extensions or adapters. Figure 5.

Cells for electrically operated circuit breakers also include the
spring mounted secondary disconnect molding plus control cir-
cuitfusing with clear plastic dead front fuse holders. Refer Figure6.

Figure 5. Fully Withdrawn RL-800
on Telescoping Rails.

Figure 6.<Typical Compartment
for Electrically Operated Breaker

The pull-outfuse holder Figure 7 is designedwith asetofclips to
allow the storage of the holder in‘the fuse block when circuit is
disconnected. This feature provides benefitiof not misplacing or
interchanging of fuses while perferming maintenance on a
breaker.

Each circuit breaker cell includes ‘provisions for mounting up to
three “RD” current transformersfor, metering or relaying. Figure 6
shows three current transfotkmersinstalled in an RL-800 cell, with
the glass polyester barries, removed to show the transformers.
Figure 8 shows angRL-3200 cell with glass polyester barrier
installed over the curreat,transformers.

Figure 7. Control Circuit Dead
Front Fuse Holder.

with, Secondary Disconnect and
Fuse ‘Holder. Note Barrier Re-

moyed from CT’s.

MR R

Figure 8. Typical Compartment
for RL-3200 or RL-4000. Note
MOC and TOC Switch Actuating
Mechanisms.

Future Circuit Breaker Compartments

To prevent accidental contact with live parts, a Pyro-Shield sheet
barrier is used to cover the primary disconnect contacts of com-
partment arranged for future addition of breaker.

Figure 9.

P

&
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Circuit Breaker Closed-Door Racking

Racking the breaker in or out is accomplished by operating a
racking screw with a crank as shown in the illustrations. The
screw operates a clevis on each side of the breaker that fits into
pins mounted on the compartment wall. The motion of the clevis
around the stationary pins moves the breaker into or out of the
compartment and provides positive positioning of the breaker

Beyond the test location the breaker is in the DISCONNECTED
position where all contacts are parted. Rackingofthebreaker can
be done while the compartment doorisopen orclosed. Figure 11.

A position indicator is located on the front.of the breaker mecha-
nism cover. The breaker movementiselative toithe Connect, Test
and Disconnect positions may be observed while turning the
racking crank.

throughout its movement from disconnect to connected position.

When the breaker is completely racked in, it is said to be in the
CONNECTED position. Figure 10. This is the normal operating
position. As it is drawn out, it passes into a TEST position where
the primary disconnects no longer make contact, but the secon-
dary circuits remain connected. In this position the breaker may
be opened and closed for testing without energizing the load.

Figure 11. Breaker Racking Between
Test-to-Disconnect Position.

Figure 10. Breaker Racking Between\Connected-to-Test Position.

INSTRUMENT AND CONTROL TRANSFORMERS

Potential Metering Transformers Table 1. Type BT Potential Transformers

Accuracy Class
— . @ 60 Hz
These are mounted within metering
Thermal
compartments, and afe protectedby Burden . Weiah
rimary pull-out type currentlimiting Volt-Amp Rating eight

P . Ratio w X \/ Rating VA Cycles Lbs.
fuses. Secondary fusesare also provided.

600/120 0.6 0.6 1.2 100 500 50/60

480/120 0.6 06 1.2 100 500 50/60 16

288/120 0.6 0.6 1.2 100 500 50/60

NOTE: Thermal rating based on 30°C rise above 55°C ambient.
Control Power Transformers Table 2. Type BT Control Power Transformers — 115°C Rise
Primary Secondary Weight
Theseare normally mounted within metering KvA Phase Voltage Voltage Lbs.
compartments, and are protected by primary 3 60
puill-out type current limiting fuses. 5 85
1 240/480 120/240

Secondary fuses are also provided. Where 100 135
size prevents location in metering 150 185

compartment, they are locatedin a

Requires complete compartment.
separate compartment. O Req P P
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INSTRUMENT TRANSFORMERS

Current Transformers

Most arrangements have current transformers mounted on the CT's for those of a differentrating. No/ need to enter bus or cable
stationary primary disconnect studs where they are readily compartment and disturb primarybuswork or disconnect cables
accessible when a feeder circuit change requires replacement of when replacing CT'’s.

Table 1. “RD-100": For RL-800, RL-1600 or RL-2000 Applications (D

Accuracy @ 60 Hz
Metering Burden (ohms) Relay
Ratio B-0.1 B-0.2 B-0.5 B-1.0 B-2.0 Class
100/5 1.2 2.4 4.8 C5
150/5 1.2 1.2 2.4 4.8 C10
200/5 0.6 1.2 2.4 2.4 C15
250/5 0.6 0.6 1.2 2.4 4.8 Cc20
300/5 0.3 0.6 12 1.2 24 C20 e
400/5 0.3 0.3 0.6 1.2 2.4 C30
500/5 0.3 03 0.6 0.6 1.2 C40
600/5 0.3 0:3 0.3 0.6 0.6 C50
800/5 0.3 0.3 0.3 0.6 0.6 C40
1000/5 0.3 0.3 0.3 0.3 0.6 C60
1200/5 0.3 0:8 0.3 0.3 0.3 C70
1500/5 0.3 0.3 0.3 0.3 0.3 Cc80
1600/5 0.3 0.3 0.3 0.3 0.3 C80
2000/5 0.3 0.3 0.3 0.3 0.3 C30
2500/5 018 0.3 0.3 0.3 0.3 C30

@ Breakencomparntment will accept 3 CT's in-line on lower disconnects.

Tablex27“RD-200"; For RL-3200 (1) or RL-4000 (2) Applications

Accuracy @ 60 Hz

Metering Burden (ohms) Relay

Ratio B-0.1 B-0.2 B-0.5 B-1.0 B-2.0 Class
1000/5 0.3 0.3 0.3 0.3 0.6 C70
1200/5 0.3 0.3 0.3 0.3 0.3 C80

1500/5 0.3 0.3 0.3 0.3 0.3 C110
2000/5 0.3 0.3 0.3 0.3 0.3 C80

2500/5 0.3 0.3 0.3 0.3 0.3 C100
3000/5 0.3 0.3 0.3 0.3 0.3 C70
3200/5 0.3 0.3 0.3 0.3 0.3 C70
4000/5 0.3 0.3 0.3 0.3 0.3 C50

@ Breaker compartment will accept a total of 6 CT’s, 3 on lower and 3 on upper
disconnects.

Breaker compartment will accept 3 CT's in staggered arrangement, 2 on lower
and 1 on upper disconnects.
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Metering and Auxiliary Compartments

Instruments, meters and switches for main bus metering are nor-
mally grouped on a panel above the main breaker. This compart-
ment also serves to enclose auxiliary devices, potential trans-
formers, control power transformers, and the like.

Standard indicating instruments are rectangular panel type with 2
percent accuracy, semi-flush mounted. Standard instrument
transfer and breaker control switches are miniature rotary type.
Optional switchboard indicating instruments are available, with

Figure 12. Typical Front Panel of Main Metering
Compartment.

one percent accuracy and 250°,scales.«Optional switches are
Siemens-Allis Type 210. Watthour meters,are switchboard type,
and provided with drawout cases whieh include built-in test
facilities.

Primary fuses for potential transformers and control power trans-
formers are installed in pull-out range type fuse holders. The
secondary fuses may be Supplied ih pull-out type fuse holders as
an option.

Figure 13. Interior View of Typical Main Metering Compartment with

Potential and Control Power Transformers and Optional
Wire-End Identification Markers.

Feeder Metering

Common instrumentation and conttol devices can be accommo-
dated on feeder circuit breaker cell doosrsfincluding any or all of
the following:

1 — Circuit breaker control switch, rotary type (or pushbutton)
2 — Indicating lights, 1-red and 1-green

1 — Ammeter, 3 1/2scale, 2% accuracy

1 — Ammeter transfer'switch, rotary type

1 — Current test block, 6 pole, type PK-2

Control Wiring

All secofidary‘and control wiring is No. 14 (minimum) extra flexi-
ble stranded copper type SIS. Termination is by compression
typepinsulated ring terminals for connection to screw type termi-
nal blocks and screw type device terminals. For termination to
devicesnothavingscrewtypeterminals, sleeve connectors, lock-
ing fork terminals or tab type disconnects will be employed.
Optional wire-end identification markers can be supplied as
either adhesive backed vinyl wrap-around or vinyl sleeve type.

~—

Figure 14.
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Accessories
Standard Accessories

Each switchgear assembly will include as standard:

Crank for circuit breaker racking

Lifting bar assembly for all circuit breaker types

Manual spring charging handle if electrically operated circuit
breakers are included

Quart of touch-up paint

Optional Accessories

Inspection and test cabinet, indoor wall mounted with necessary
control for testing electrically operated breakers while breaker is
outside of unit.

Traveling Crane — Optional on Indoor

A hoist for ease of breaker handling, which is mounted on top of
each switchgear group, travels along rails to locate above any
unit. To remove a breaker it must first be drawn completely out
and the lifting bar attached forming atwo point lift. Then the hook
from the crane is connected to the bar and by turning a crank
which reels up the cable attached to the hook, the breaker is
raised or lowered. Figure 15.

This hoist is optional on indoor groups, but is standardfwith
outdoor lineups.

Optional Features
Shutters

Grounded metal shutters are optionally availablefe’provide pro-
tection against accidental contact with energized primary dis-
connects when the breaker is withdrawn fromits cell. The shutter

Figure 15. Overhead Hoist Utilizes Universal
Lifting Bar for all Sizes of Breakers.

assembly drive mechanism positivelyadfivesithe shutter in both
opening and closing function.

Figure 16.

Wire Trough Covers

Removable trough covers are available for enclosing secondary
wiring within each vertical section in the primary bus and outgo-
ing cable areas. Figure 17.

Hinged Rear Doors — Indoor

Full height formed rear door with removable pin hinges are avail-
ablein place of standard split, bolted on plates. Doors are secured
by hex head hardware. Figure 18.

Figure 17. Cable Area Wire Trough with Figure 18. Rear Hinged Doors Offer Ease of
Lower Cover Removed.

Access to Cable Compartments.
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Outdoor Switchgear

Outdoor switchgear, type “SR” is similar to indoor switchgear,
except thatitis enclosed in a weather resistant (NEMA 3R) steel
housing. The equipment is designed so that weather conditions
will not affect operation of the switchgear. An illuminated
expanded service aisle is provided at the front of the switchgear
allowing inspection and maintenance without exposure to the
elements. Anaccessdoorisprovided ateach end of the front aisle
wall with panic bar latch release inside the aisle. The rear of each
cubicle is equipped with a door for access to the primary cable
entrance area and secondary terminal blocks. The full length
front doors are hinged and may be padlocked. Rear doors are
hinged and secured with tamper-resistant screws. They extend
below the floor line to assure complete enclosure. Synthetic
rubber gasketing around front and rear doors insures thorough
sealing of the unit. Shielded ventilation housings are appro-
priately located to permit proper air circulation, but to exclude
dust, dirt and insects.

For protection from snow, rain and dust, each group is mounted
on an integral six inch formed sheet steel base assembly which
provides a rigid support for switchgear units and a tight bottom
seal. A bituminous undercoating is applied to all undersurfaces
as protection against moisture and corrosion.

Hinged front doors provide easy access to wide, unobstructed
service aisle.

Space heaters in the breaker, bus and auxiliary compartments
eliminate excessive condensation. One thermostat, if specified,
in the bus compartment of each unit controls operationioef the
space heaters.

Standard accessories for outdoor units include all those proyvided
for indoor switchgear. In addition, a light is mounted inside the
aisle opposite the front of each unit and are controlledby 3-way
switches on each end wall. Each group of units‘Gentains a con-
venience outlet and wall mounted panelboard with*four molded
case circuit breakers for control and ‘protection of switchgear
auxiliary circuits.

A traveling hoist is standard for outdoor units.

Figure 19. Typical Outdoor Construction. Note Front Aisle Exten-
sion on Each End.

Finish
The structural steel parts and cubicles are conveyed through a
spray tunnel where they are degreased and exposed to a hot

phosphate chemical treating mixture followed by a hot sealing
solution@nd drying agent. The panels are treated similarly.

The Hot,phesphate bath effects a chemical conversion of the
metallic surface to a nonmetallic phosphate coating. Insoluble in
water, this coating is effective in retarding corrosion. It is an
excellent'undercoating for paint.

After“cleaning and stabilization, the framework and panels
receive a coatof rust-resisting paint. The framework, panels and

other detail parts are conveyed through two zone baking ovens to
insure adequate curing. All exterior surfaces of outdoor weather-
resistant equipment are given an additional finish coat of paint.
Standard indoor finish is light gray ANSI 61; outdoor, dark gray
ANSI 24 or sky gray ANSI 70. Standard finish paints are air-dry
alkyd enamel.

Circuit breaker parts receive a protective zinc di-chromate plat-
ing which provides a contrasting gold color, eliminating any need
for periodic repainting.
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SPECIFICATIONS — CIRCUIT BREAKERS

General Description and Operation

The RL series low voltage power circuitbreakersare designed for RL series low voltage power circuit'breaker includes a stored
600-volt and below service with current carrying capacities up to energy operating mechanism g(either manually or electrically
4000 amp and interrupting capacities up to 200,000 amperes. operated), arc quenchers, main and arcing contact structure,
These compact, fast operating, dead-front circuit breakersincor- inductive tripping sensors, static ovefcurrent trip device, control
porate a stored energy operating mechanism for fast, positive wiring, auxiliary switches, interlocks and position indicators.
closing.

12 11 43

4

18 19
Figure 20. RL-800 Manually Operated Circuit Breaker. Figure 21. RL-800 Electrically Operated Circuit Breaker.
1. Handle for manually charging stored energy closing springs** 15. Drawout rails
2. Contact positionindicator 16. Secondary disconnects* (not illustrated)
3. Stored energy mechanism position indicator 17. Auxiliary switch*
4. Handle stop 18. Spring charging motor (electrically operated breaker only)
5. Contact closing release lever 19. Power switch for spring charging motor (electrically
6. Circuit breaker rating nameplate operated breaker only)
7. Tripping lever (with padlocking provisions) with guard 20. Bell alarm manual reset lever
8. Staticalrip I1® overcurrent device 21. Ground shoe contact
9. Static\Trip11® test points 22. Racking interlock bar
10.“Static'Trip II® rating nameplate 23. Racking position detent
1. Racking mechanism shutter (with padlocking provisions) 24. Racking position indicator
12, Inter-phase barriers
13.%Arc chutes * Optional on manual breakers.
14. Clevis attached to racking drive screw ** Optional on electrical breakers.
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Manually operated circuit breakers consist of 3 pole single throw
element mechanically trip free, complete with static overcurrent
trip device, manually charged stored energy closing mechanism,
interpole barriers, arc quenchers, operating handle, push button
mechanical trip, position indicator, all mounted to provide the
drawout feature.

Electrically operated circuit breakers consist of 3 pole single
throw element mechanically and electrically trip-free, complete
with static overcurrent trip device, electrically charged stored
energy closing mechanism, interpole barriers, arc quenchers,
electrically operated spring release solenoid, shunt trip device,
push button mechanical trip, position indicator, four auxiliary
switches, all mounted to provide the drawout feature.

Stored energy provides a quick-make switching mechanism that
assures high speed closing of breaker primary contacts, inde-
pendent of the operator. Positive, controlled closing prevents
unnecessary arcing between the movable and stationary breaker
contacts as would be the case with slow or hesitant manual

closing. This prevents the potentially damgerous result of im-
proper closing, thereby lengthening contact’and breaker life.

Manual operated stored energy breakersé4afe charged by one
downward stroke of the handle, Figire A;when handle is released
it returns to the normal position. A £losing lever, located on the
front of the breaker behind the manual/charging handle releases
the stored energy to close the“breaker, Figure B.

Electrically operated storedienergy breakers are closed smoothly
and positively by the agtionofsprings that havebeenprecharged
by an electric motog' \The springs remain charged indefinitely
until thebreakeristobeglosed. Whenenergyisreleased toclose
the breaker, thefmotor automatically recharges the springs for
another clesing opéeration.

Manual tripping,of'manual and electrically operated breakers is
accomplished\by‘@peration of the manual trip lever, Figure C.

As an option to’electrically operated stored energy breakers, a
manual spring charging handle as furnished on manually oper-
ated breakers can also be supplied, if specified.

MANUAL OPERATION

A) A single, completé down-
ward movement of the
handle manuallyjdcharges
the circuit breakerelosing
springs. A ratchetinsures
acomplete closing stroke.

B) With the manual handle
returned to vertical posi-
tion, the closing release
lever is depressed, releas-
ing the spring energy and
closing the breaker con-
tacts. This simultaneously
charges the opening
springs.

C) Depressing the manual
triplever opensthecircuit
breaker contacts. Note the
provision for padlocking.

Provision for Padlocking “Trip Free”

The push button mechanical trip lever includes a slot with provi-
sion with 3 padlocks. When padiocked in the depressed position,
thecircuit breakeristrip free,andthe contacts will not move even
if the closing release or electric close coil operates. If charged,
this closing spring will discharge, but the contacts will remainin
the open position.

The racking mechanism shutter includes provisions for one pad-
lock, to prevent unauthorized racking.
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Primary Disconnects

Primary circuit connections between the removable circuit
breaker and the switchgear assembly are made by sets of silver-
plated contacts on the circuit breaker with silver-plated station-
ary contacts in breaker compartment. The finger contacts are
mounted on the studs of the circuit breaker, facilitating inspec-
tion and maintenance. The stationary contacts are mounted on a
solid Pyro-Shield insulation sheet which is bolted to the rear wall
of the breaker cubicle.

Primary disconnecting devices are arranged so that contact is
made only whenthe removable circuit breakerisin the operating
or connected position. In the test position the primary contacts
are separated by a safe distance.

Firm contact pressure is maintained by means of stainless steel
back-up springs. As the circuit breaker is moved into the operat-
ing position, the wiping action of the self-aligning contacts
assures low contact resistance.

Secondary Disconnects

Secondary circuit connections between the circuit breaker and
stationary switchgear structure are made by means of automatic,
self-aligning, multi-contact, silver-plated, slide-type connectors.

The contact surfaces on the stationary element are heavily'silvers
plated copper strips mounted on a molded base of Pyro-Shield
insulation. The stationary contact surfaces are recessedite prop:
erly guide the movable fingers and to prevent accidental short-
circuiting of the control circuits.

The movable secondary disconnect elements are locatéd on the
lowerleftside of the low voltage power circuit breaker, welllbelow
the arc quenching area to avoid contamination from rapidly rising
arc product gases. With the panel door openfithe 'engagement of
the secondary disconnecting elements is{ Clearly, visible to the
operator.

The secondary connections automatically. make contact when
the breaker is in both the test and gonnected positions.

TYPICAL FOR:
RL-800

RL-1600
RL-2000

IR R R R E

RL-1600

Ground Connection

A ground contact on the removable lowfvoltage power circuit
breaker engages with the ground Cikeuit throtrgh a contact in the
breaker compartment in both the test'and connected positions.

Draw-Out Interlocks

Integral parts of the circuit breaker mechanism include provi-
sions to:
1. Rack the circuit breakerimorout of the cubicle compartment.

2. Interlocking to preventracking a closed circuit breakerinto or
out of the connected position.

3. Interlockingfto prevent closing a circuit breaker until it is fully
racked to the connected position.

4. Interlocking topprevent withdrawing a circuit breaker from the
cubicle whilejthe closing springs are charged.

In order torackithe breakerinto its compartment, the manual trip
bardmustybe depressed and the racking mechanism shutter
opened to gain access to the racking screw. Figure 23. As the trip

¥

Figure 23.

TYPICAL FOR:
RL-3200
RL-4000

RL-3200

Figure 22. Disconnects Provide the Drawout Capability of:

1) Primary disconnects.

2) Secondary disconnects.

3) Ground disconnect.
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baris depressed, a shaft connected toit moves to permit opening
the shutter, which holdsthebarin. Aslong as the baris pressedin
and the shutter is open, the breaker is trip free, and cannot be
closed. This interlock arrangement prevents racking the breaker
in or out while it is closed.

The cubicle interlock rod is also directly actuated by the move-
ment of the manual trip bar. With the manual trip bar in its normal
positionthe interlock rod is extended; with trip bar pressed in, the
rod is withdrawn. At positions corresponding to Test and Con-
nected, theextendedrodis engaged in a position hole on the side
of the cubicle. This is aided by a detent on the breaker which
engages the cubicle to assure proper alignment.

Rotation of the racking screw will rack the breaker into the TEST
position. Atthe TEST position, the racking shutter can be closed,
causing the trip bar to reset and the interlock rod to engage the
cubicle position hole allowing the breaker to be closed. The
breaker can then be operated for test if desired.

The same procedure is followed for movements into the con-
nected position. In the CONNECTED position, the interlock will
similarly engage thecubicle position holeandreset, allowing the
circuit breaker to be closed. This prevénts)closing a circuit
breaker which is not in the CONNECEED pesition.

With the circuitbreaker between positions, the interlock bar will
notengage the position holes ofthe cubicle. If the interlock bar is
not in its reset position the breakeriwill be held TRIP-FREE and
cannot be closed.

To withdraw the breakerfrom the CONNECTED position, the
racking screw is rotated in the opposite direction.

When racking the circuit breaker out from TEST to the DISCON-
NECTED{position, the closing springs will automatically dis-
charge, at ‘or beforefreaching the Disconnect position.

Arc Interruption

The RL series low voltage power circuit breakers interrupt in air,
using arc chutes to elongate and cool the arc for high speed
interruption. Circuit breakers equipped with instantaneous trip
will interruptaboltedthree phase short circuitin 3cyclesorless.

A short circuit or overload will be detected by the solid statétrip
device, which will trip the circuit breaker via the tripping actuator,
The opening springs will cause the movable contacts¢go open.
The main contacts open first, to transfer the fault currentite the
arcing contacts. As these part, the thermal and electremotive
characteristics of the arc cause it to be forced into the arc'chute,
where the metal plates elongate, constrict and cool it

4 32/1

Figure 24, Circuit Breaker Partly Disassembled to Show:
1): Interpole barriers of glass polyester.
2) Arc chute.
3) Stationary main contacts.
4) Stationary arcing contacts.
5) Movable main contacts.

6) Movable arcing contacts.

Fuséd Circuit Breakers

The 800,3600 and 2000 ampere frame size circuit breakers are
available with integrally mounted current limiting fuses, to
increase their interrupting rating and/or limit the short circuit
current to downstream equipment. The fuses are bolted in series
with the upper set of primary disconnects. An open fuse tripping
device is wired in parallel with the main fuses, to insure that the
circuit breaker opens if a main fuse interrupts, thus preventing
single phasing. This device holds the circuit breaker trip-free until
it is reset. It also indicates which main fuse has interrupted.

The larger frame size circuit breakers,3200and4000ampere, are
available with current limiting fuses mounted on a separate draw-
out element, which is key interlocked with the circuit breaker to
prevent racking the fuse element unless the circuit breaker is
racked to the disconnect position.

The breakers have been qualified to all required standards and
are UL list marked, based on use of either Gould-Shawmut or
Reliance current limiting fuses, which are specially designed for
use with Siemens-Allis Type RL circuit breakers.

Fusesrated 600 amperes and below are Class J, Chase-Shawmut
Cat. No. A4J or Reliance Cat. No. LEF.

Fuses rated 800 amperes and above are Class L, Chase-Shawmut
Cat. No. A4BY or Reliance Cat. No. LEF.

Figure 25. Integrally Fused RLF-1600 Circuit Breaker.
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Key Interlocks (Optional)

Provision is included for mounting of key interlock assembly of
the Superior or Kirk type within the breaker compartment. See
Figure 27.

Key interlocks can be provided which will hold the key cdptive
when the circuit breaker is closed, thus preventing operation,of a
remote device unless breaker is open. These are alsojused to
interlock main and tie breakers and to interlock main breakers
with disconnects or interrupter switches.

Truck Operated (TOC) Cell Switch

Used for providing control interlocking or remote indication
basedon breakerdrawout position (Connected vs.Lest Position).

The switches containing 4 or 8 contacts aré mounted in the rear
termination area. The switch is actuated byja reliable push-pull
mechanism from the circuit breaker.;The switches have field
adjustable contacts for simple convegsionof gentacts from nor-
mally open (”a” type) to normally closed ("b” type). Each contact
may be adjusted individually withoutdisassembly or removal of

wiring. See Table 1 for ratings;,

Cubicle Mounted, Auxiliary Switches (Mechanism
Operated — MOC)

Used for providingjindication(remote) or control interlocking
based on main contactiposition (open vs. closed). When auxiliary
switch contacts are required beyond the 4 contacts available on
the circuit breaker, a Mechanism-Operated auxiliary switch
(MOC), containing 4 or 8 contactsis mounted in the reartermina-
tion area. fhe switch'is actuated by a reliable push-pull mecha-
nism from the circuit breaker. The switches have field adjustable
contacts fépsimple conversion of contacts from normally open
("a” type)to normally closed ("b” type). Each contact may be
adjusted individually without disassembly or removal of wiring.
See, Table 1 for ratings.

Figure 28. MOC and TOC Switches. Cover Removed to Show
Field Convertible Contacts.

Table 1. “Q-11" Breaker Mounted Auxiliary Switch(®) and MOC and TOC Switch Ratings

Volts bc AC (@ For breaker mounted switches, limited
24 48 125 250 120 240 to 20 A. continuous rating of standard
Make and interrupting capacity, amps 30 20 2 25 20 No. 14 wire, unless otherwise specified.
Continuous current (O 30 30 30 30 30




SIEMENS-ALLIS Low Voltage Type R

Metal Enclosed Switchgear

SG 3061

600 Volts

.. Rage 17
Switchgear Division Description May %1983
Shunt Trip

Table 1. Shunt Trip Coil Rating
Provides means to electrically trip from a remote device, such as -
pushbutton, switch or relay for automatic tripping. It is standard Shunt Trip
on all electrically operated breakers and optionally available on Control Voltage (Amperes)
manually operated breakers. Operating
Since the shunt trip coil is designed for a momentary duty cycle, Nominal Range Inrush
an “a” auxiliary contact switch is used to interrupt its circuit 24 14-28 17.7
immediately after the breaker is tripped. Energization of the coil 32 18438 15.0
causes the armature to pick up and rotate the trip latch to trip the 48 28-56 5.45
breaker.A compression spring returns the armature to its normal DG 125 702140 276
position. 250 140-280 1.85
60 Hz 120 104-127 77

Operation Counter (Option) AC 240 208-254 34

Mounted beneath the breaker mounted auxiliary switch, the
mechanically operated, 5 digit non-resettable counteris actuated
from the auxiliary switch operating mechanism.

Nominal Voltage
: Control

Undervoltage Trip Device (Option) Voltage Pickup Dropout
The undervoltage trip device provides protection against the

) - ; 48 40 24
effects of a drop in normal bus voltage and functions to directly DC 125 105 62
trip the breaker. Pick-up is85% or less of rated value, drop-out is
between 30% and 60% of the rated value. Pick-up and drop-out 60 Hz 120 100 60
are individually adjustable. Either instantaneous or time-delay AC 240 or
operation canbesupplied. The integralstatic timing unit is adjdst- 48000 — -

able from 0.04 to4 seconds for providing a time delay betwegn the
detection of the undervoltage condition and breaker trip to ride
over system momentary voltage dips.

Automatic Trip Alarm Contact (Bell Alarm), with
Lockout (Option)

The bell alarm switch is initiated by the operatign of the Static
Trip Device, and functions to operate a switch,

The contacts may be used for remote indication ofjan automatic
trip.

A single pole double throw (SPDT) ora double pole double throw
(DPDT) switch is available. Table 3. Tihe switCh'operator must be
reset either manually, or optionally by electrical reset. The con-
tacts of the bell alarm switch canbe connected in series with the
breaker closing coil, to provide a lockout feature to prevent re-
closing after a fault.

Electrically Operated Interlock (Option)

This interlock provides“apmeans to electrically interlock two
breakers to prevent both being closed at the same time. These
electro-mechanical devices amount to an additional solenoid that
must be energized before the breaker can be closed. When the
device is desenergized the breaker is held trip-free so that it
cannot bgclosed either electrically or manually. The devices are
available for 48,125 and 250 volt D.C. as well as for 120 and 240
volt A.C:They are similar in construction and mount in the same
location as the undervoltage trip device. The electrical interlock
has asmechanical link from the device to the main shaft of the
breaker to hold the device in the picked-up position when the
breaker is closed. Once closed the device can be de-energized
without tripping the breaker. There are no adjustments for pick-
up or drop-out voltages of the device. The devices are designed to
be energized continuously.

Tablef2. Undervoltage Coil Rating

@ Not available. Use 120 VAC undervoltage device with
appropriate 240-120 or 480-120 voltagetransformerin
cubicle.

Table 3. Bell Alarm Contact Rating

Nominal Bell Alarm Contact

Control Ratings (Amperes)

Voltage Continuous Make | Break
48 0.5 10.0 0.5

DC | 125 0.5 10.0 0.5
250 0.25 10.0 0.25

60 Hz | 120 10.0 10.0 10.0

AC | 240 10.0 10.0 10.0

@2 @O @ 2 (M @B)X5 (@ ()

a. SPDT Contact b. DPDT Contact

Table 4. Interlock Coil Rating

Nominal Voltage
Control Max. Min.
Voltage Pickup Dropout
48 38 15
DC 125 100 38
250 200 75
60 Hz 120 104 36
AC 240 208 72
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OVERCURRENT TRIPPING DEVICES

Static overcurrent tripping systems have been standard on the
Siemens-Allis LA line of circuit breakers since 1961. The tripping
system was updated in 1971 to make use of the latest integrated
circuit components and is called STATIC TRIP 11®. Based on its
time proven service record, it continues as the standard tripping
system for the RL series breakers.

Static Trip 11® Trip Device Features
e Ease and accuracy in making field adjustments.
® Excellent repeatability.

® Negligible change in characteristics with normal temperature
variations.

e Continuous pick-up adjustment over a wide range — notapsto
change.

e Ground current tripping available without an external relay.
® Targets available to indicate the cause of tripping.

e Simple field testing without need of a primary current source
—portable test set available as an option.

® Minimum maintenance — only one moving part.
e Simple breaker rating change.

e Flexibility — many combinations available includingdong time
delay, short time delay, instantaneous and ground fault ele=
ments in the same device.

Trip Device Accessibility

Located in the lower right side of the breaker compartment, the
trip device is readily accessible to the operator for simple adjust-
ment of all settings.
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Figure 29.

Tripping Transformers

Thentripping system is completely contained on the circuit
breaker. The powerfortripping the breakerand foroperating the
solid state circuitry in the static trip device is drawn from the
primary current through tripping current transformers mounted
on the breaker. Four-wire ground applications include a fourth

transformer mounted in the cable.compartment. A signal, propor-
tionalto primary current, is taken from these@&ame tripping trans-
formers. Thissignal is applied to the static trip device and causes
it to operate the tripping actuator te, trip the breaker in accor-
dance with a pre-set time delay versus current magnitude
relationship.

Figure 30. Tripping Transformers Furnish Input Signal to Trip
Device in Proportion to Primary Current.

Tripping Actuator

Fast action tripping of the breaker is achieved with a low energy
flux-shifting tripping actuator. When the breaker is in the closed
position, the spring is reset mechanically and held in that position
by a permanent magnet. Most of the flux from the magnet flows
through the armature rather than through the higher reluctance
path of the air gap inside the coil. The magnetic force holds the
armature and spring firmly in position. When the flux-shifting coil
isenergized by the statictrip device, the flux of the coiland airgap
cancelsthe flux of the permanent magnet, releasing the armature
which allows the spring to act to trip the breaker.

)

N

To Trip E Armature
Air Gap
Spri E N Permanent
pring —-—___ | Magnet
t§: Trip Coil

Figure 31. Tripping
Actuator.
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Description of Operation — Static Trip 11®
Overcurrent System

A block diagram of the static trip system is shown below, Figure
32. The power supply and signal transformers step the secondary
current of the tripping transformers down to a level suitable for
the solid state circuits. The power supply transformers, unlike the
signal transformers, do not need to maintain a constant ratio and
are therefore designed to saturate so as to limit maximum power
input to the static trip device.

The desired time-current relationship of the long time delay cir-
cuit is accomplished as follows: a pulse generator and time shap-
ing circuit in combination produce a train of pulses whose fre-
quency is proportional to approximately the square of the
primary current. Both the pulse generator and the counter are
blocked when the signal is below the pickup level. If the signal
reaches the pickup level, both the pulse generator and counter
are released, the counting of pulses begins. The counter is a
7-stage binary counter which produces an output from the first
stage after one count, from the second stage after two counts,
from the third stage after four counts, and so on up to 64 counts
for the last stage. The time band switch selects the counter stage
which is connected to operate the tripping actuator through the
static switch circuit. This scheme results in each time band hav-
ing a delay precisely twice that of the next lower band.

Table indicates
time delay of the
long time band
setting at 6
multiples of
pick-up.

Overload and
short circuit targets.

~ R

Long time band
setting.

Long time pick-up
setting (continuous
adjustment).
Current at
calibration points
is shown on the
breaker'rating
plate.

Instantaneous

‘¥ pick-up setting in
multiples of long
time pick-up setting
(continuous

¥ adjustment).

SR ke
TARSAR

Sy

! Short time pick-up
SN setting in
multiples of long
time pick-up
. setting (continuous

35?3« adjustment).

Ground'pick-up
setting in pereent
ofitripping
transformer-rating
(eontinuous
adjustment).

Short time band

Ground target wix setting (continuous

The tripping transformer neutral (N) is wired to terminal 9 for, indicator — adjustment).
systems without ground tripping and to terminal 4 for 3 wire operates when
systems with ground fault tripping. Ground fault protection is tripping is Power Ground time band
available for 4-wire circuits also with only the addition of‘an initiated by a Supply Logic setting (continuous
external tripping transformer. ground fault. Module Module adjustment).
Adjustment knobs are available on the front of the staticitrip/nit Fiqure 33
for all the applicable adjustments shown in the/block diagram, 9 '
Figure 33.
BREAKER MOUNTED (TOTAL COUNT SELECTOR)
TRIPPING TRANSFORMERS
AA
-O, C ST DELAY
P GIRCUIT COUNTER R BAND
A4 SREAKER | PRIMARY ADJUST
— TV CIRCUIT
AA o o S f COUNTER
— Vg (n) GROUND ELEMENT TRANSFORMERS RELEASE GRD.
b ST R a gOWER SUPPLY siona FREQUENGY TIME DELAY
FOR o ! = == 1 PuLse DELAY ADJUST
DEVICES H GENERATOR
! TRIPPING
W20 GRO) ACTUATOR I
I 3, ] 8
AP BN L,
8 LIMIT SHAPE DELAY
| POWER T
SUPPLY STATIC
POWER
RECTIFIER SWITCH
TRANSFORMER ﬂ] “ iﬂi FAAIATy Swircu l%]’
EGULATOR
Sick-up SENSE
1ICK-UI
| ¥ ADJUST. )
‘[ -
GROUND CIRCUIT
SIGNAL
SIGNAL RECTIFIER| §__, POWER TOALL . 1
TRANSFORMER 8 LIMIT SUB-CIRCUITS
CIRCUIT
LEVEL LEVEL L_,| LEVEL
I Lows TimE Prcx-up FILTER SENSE SENSE SENSE
ADJUSTMENT
ST, INST
* CONNECTION FOR PICK-UP PICK-UP
DEVICES WITH GROUND 41&‘0“-!51' EADJUST
TRIPPING ON 3 WIRE
SYSTEMS LONG TIME LONG TIME SHORT TIME INSTANTANEOUS
CURRENT- PICKUP CIRCUIT CIRCUIT
TIME SHAPING CIRCUIT

Figure 32. Block Diagram of Static Trip II®
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Types and Application of Static Trip I1® Overcurrent
System

Available Types

Nine types of Static Trip |l devices are available. Similar in many
respects, they differ only in their specific application. All use
identical tripping transformer inputs and provide output signals
to the tripping actuator. Several types are shown in the picture
below, Figure 34.

The type designation is coded to indicate the functional ele-
ments: T=LONG-TIME delay elements, S = SHORT-TIME delay
element, | = INSTANTANEOUS element, G = ground current
element, (0T) indicates that the device does not have trip indica-
tion targets, (2T) two targets thatindicate tripping on short circuit
(short time or instantaneous) or overload (Long Time) current,
and (3T) for three targets that indicate tripping on overload, short
circuit or ground current. Foreach element exceptinstantaneous
there are two adjustment knobs on the front of the device, one for
pick-up setting and one for delay setting. The instantaneous
element has only one knob for pick-up setting. Targets are
optional on all devices. Following are brief descriptions of the
different types.

1. Type TI(OT) (Standard) and TI(2T) (Optional) — A dudal trip
device normally used for phase overcurrent protection. The
long time pick-up range is selected from the trip ratingtable
and is continuously adjustable from “A” thru "G" in the field:
The instantaneous element is continuously fieldqadjustable
from 3to 12 multiples of the long time pick-up setting selected.
The long time delay is field adjustable with a choice of six
bands.

2. Type TIG(3T) (optional) — A dual tripdevicewhich provides
phase overcurrent protection same asAype,T | plus sensitive
ground fault protection for 3-wire and 4-wire Gircuits on sys-
tems with either phase-to-phase ‘orfphase=to-neutral loading.
Ground current pick-up settings are independent of the phase
pick-up settings, and continuogdsly adjustable in the field from
15% through 100% of the tripping transformer rating. When
used on 4-wire circuits, agfourthstripping transformer is
required. Itis mounted in the gubicle, and wired to the breaker
through secondary‘disconnéects:

TI(2T)

TIG(3T) TS(2T)

3. Type TS(0T) and TS(2T) (optional) — A selective trip device
used for phase overcurrent, protection which provides time
delay tripping only. It allows complete field adjustment of the
long time band and pick-up,plus the short time band and
pick-up. The short timeypick-up can be adjusted from 3 to 12
multiples of the lon@time pick-up setting. Any one of the three
short time bands can be,used with any of the six long time
bands.

4. Type TSG(8T) (optional) — A selective trip device which pro-
vides{phase ogvercurrent protection same as Type TS plus
sensitive groundfault protection for 3-wire and 4-wire circuits
on systems With either phase-to-phase or phase-to-neutral
loading:;, Ground current pick-up settings are independent of
the phase pick-up settings, and continuously adjustable in the
field from 15% through 100% of the tripping transformer rat-
ing.-“When used on 4-wire circuits, a fourth tripping trans-
formerisrequired. Itis mounted in the cubicle and wired to the
breaker through secondary disconnects.

5./ Type TSI(OT) and TSI(2T) (optional) — A triple selective trip
device used for phase overcurrent protection which provides
long time delay, shorttime delay, and instantaneous elements.
It allows complete field adjustment of the long time band and
pick-up, the short time band and pick-up and the instantane-
ous pick-up. Both the short time and instantaneous elements
can be adjusted to pick up at 3 to 12 multiples of the long time
pick-up setting. Any one of the three short time bands can be
chosen to be used with any of the six long time bands.

6. Type TSIG(3T) (optional) — A triple selective trip device
which provides phase overcurrent protection same as Type
TSI plus sensitive ground fault protection for 3-wire and 4-
wire circuits on systems with either phase-to-phase or phase-
to-neutral loading. Ground current pick-up settings are inde-
pendent of the phase pick-up settings, and continuously
adjustable in the field from 15% through 100% of the tripping
transformer rating. When used on 4-wire circuits, a fourth
tripping transformer is required. It is mounted in the cubicle,
and wired to the breaker through secondary disconnects.

TSG(3T)

TSI(2T) TSIG(3T)

Figure 34. Typical Static Trip lI® Trip Devices.
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Ground Fault Trip (Optional)

Solidly grounded low voltage systemsare prone to relatively low
magnitude arcing ground faults which can go undetected by the
phase overcurrent protecting elements. By including the sensi-
tive ground trip element as an integral part of the Static Trip I1®
System, coordinated ground fault protection is provided.

Ground Fault Trip System is optionally available with the Static
Trip 11® device. The ground trip element characteristics are
shown on the left side of the characteristic, Figure 38 on page 23.
This element is connected in the neutral of the three tripping
transformer secondaries so that it senses ground current only,
and not load current. This arrangement permits more sensitive
settings below normal load current values, thereby providing
better protection against ground faults, which are often limited to
low levels by ground return impedance and by arc resistance of
arcing faults.

Arcing ground faults can be very destructive, so it is desirable to
clear them as quickly as possible. However, some adjustable
delay is needed if coordination is to be provided between break-
ers at various levels in the system. Consequently ground trip
elements are provided with the same fixed short delays as the
short time element and with the same calibrated points. Mim-
inum, Intermediate and Maximum, corresponding to nominal
values of 0.1, 0.25 and 0.45 seconds. The ground pickup dial is
calibrated in percent of breaker current rating with calibrated
points at 15%, 25%, 50% and 100% (Figure 33). The ground-ele-
ment is designed for application to solidly grounded
systems only.

Temperature Range of Operation

Operation of the static tripping system is extremely stable over a
wide range of temperature. From -40° C to 55° C (~40°F t0 131°F)
the variation from performance at room temperature is less than
10 percentin pick-up valueandtiming. If they.mustbe operated in
environments beyond these limits, ‘he@tinghor ventilation is
recommended. They will operatefgat .65°C (149°F)
indefinitely without any permanent ¢hange in‘characteristics.

Simplified Breaker Rating,Change

The continuous rating of the \cifcuit breaker may be readily
changed in the field by replacingfthe tripping transformers
mounted on the circuitbreakerstuds. Refer Figure 35. The trans-

Figure 35.

former rating listed in primary ampereswill.béfound on the rating
plate of each circuit breaker, Figure 36. Whenever a breaker
rating is changed, a new rating plate isjalso furnished.

SERIAL NO.
DATE MFS.
CONTROL VOLTASE

MTR (-1 8 TRP.

TRIEXAR L AA
BRKA W/D
TRIP W/D

LONG\TIME PICKUP IN AMPERES
A [ ] c D
E F 8
MAX,CONT CURRENT AMP3

SIEMENS-ALLIS
MADE 1N USA

Figure 36. Breaker Rating Plate.
Field T esting

Static tripping enables simple and economical field testing of the
static trip devices. Aninexpensive portabletestset using 115-volt
power is available to make function and timing tests to indicate if
the device is working properly. Operation of a circuit breaker may
also be checked by whether or not it trips when supplied an
appropriate signal. Figure 37.

Figure 37. Portable Test Setis Shown Being Used on Breaker
Removed from its Cubicle. The Test Set May Also Be
Used with the Breaker in “TEST” or “DISCON-
NECTED” Positions in its Cubicle.

Target Indicators (Optional)

STATIC TRIP11® Overcurrent Trip Devices have targetindicators
available as an option. The type of fault which caused the circuit
breaker to trip can be determined at a glance. A red button pops
out indicating “Overload”, (long time trip) “Short Circuit” (short
time and/orinstantaneous trip) or “Ground” (ground fault). Refer
Figure 33, Page 19.

You save time and money while simplifying maintenance. All
STATIC TRIP |1® devices feature solid state circuitry and are
continuously adjustable, permitting pinpoint settings. Choose
from nine models to suit your particular application.



SG 3061

Page 22
Switchgear Division

Low Voltage Type R

SIEMENS-ALLIS

Metal Enclosed Switchgear

600 Volts

Description

Table 1. Static Trip || Rating Table — Amperes

Tripping Ground Element
XFMR Long Time Element Calibrated Pick-Up
Breaker Rating Calibrated Pick-Up Settingst Max. Settings
Frame Size (Primary Cont.
Type Amps) A B C D E F G Rating | 15% |425% | 50% | 100%
800A Frame:
RL-800 80 40 50 60 70 80 90 100 100 (¢} (¢} 40 80
RLF-800
800A Frame:
RL-800 200 100 125 150 175 200 225 250 250 (¢} 50 100 200
RLF-800 400 200 250 300 350 400 | 450 500 500 60 | 100 200 400
RLX-800 800 400 500 600 700 800 900" | 1000* 800 120 | 200 400 800
1600A Frame:
RL-1600 200 100 125 150 175 200 225 250 250 8 50 100 200
RLX-1600 400 200 250 300 350 400 450 500 500 60 | 100 200 400
RLF-1600 800 400 500 600 700 800 | 900 1000 1000 120 | 200 400 800
1600 800 | 1000 | 1200 | 1400 | 1600Mw1800%| 2000* 1600 240 | 400 800 | 1600
2000A Frame: 200 100 125 150 175 200 225 250 250 (¢} 50 100 200
RL-2000 400 200 250 300 350 400 450 500 500 60 | 100 200 400
RLF-2000 800 400 500 600 700 800 | 900 1000 1000 120 | 200 400 800
1600 800 | 1000 | 1200 | 1400 | 1600, | 1800 2000 2000 240 | 400 800 | 1600
2000 1000 | 1250 | 1500 | 1750712000} 2250* | 2500* 2000 300 | 500 | 1000 | 2000
3200A Frame: 1600 800 | 1000 | 12004[ml400 /41600 | 1800 2000 2000 240 | 400 800 | 1600
RL-3200 2000 1000 | 1250 | 1500 | 1750 12000 | 2250 | 2500 2500 300 | 500 [ 1000 | 2000
RLF-3200 2400 1200 | 1500 | 1800 | 2100 | 2400 | 2700 3000 3000 360 | 600 | 1200 | 2400
3200 1600 | 2000 424009 2800 | 3200 | 3600* | 4000* 3200 480 | 800 | 1600 | 3200
4000A Frame:
RL-4000 3200 1600 | 2000 4| 2400 [“2800 | 3200 | 3600 | 4000 4000 480 | 800 | 1600 | 3200
RLF-4000 4000 2000 | 2500 | 3000% 3500 |4000 | 4500* | 5000* 4000 600 |1000 | 2000 | 4000

Exceeds maximum continuous current rating of frafnie — do‘fAbt use these settings.

Breaker may not trip with this ground fault setting’

1T Long time element continually adjustable from A through G.

Types Available

TI(OT): Long Time and Instantaneous

TS(OT): Long Time and Short Time

TSI(0OT): Long Time, Short Time, and,Instantaneous
TI(2T): Long Time and Instantaneous

TS(2T): Long Time and Short Time

TSI(2T): Long Time, Shogtghimemand Instantaneous.
TIG(3T): Same as TI(2T), plds ground fault

TSG(3T): Same as TS(2T), plus ground fault
TSIG(3T): Same as TSI(2T), plus ground fault

Devices with (0T) designation do not include targets.

Devices with (2T) designation include targets to indicate over-
load trip and short circuit trip, while those with (3T) designation
also include a ground trip target.

GENERAL NOTES
Static Trip Il Overcurrent Device

. The “Tripping XEMR Rating” values represent the primary
value of the currentitsansformer ratio in amperes. The secon-
dary value is one ampere.

. The pick-up settings of the long time element are continu-
ously adjustable,’and are calibrated at points “A” through “G”
as shown,in the rating table.

. The pick-uUp'settings of the instantaneous and short time delay
elements,are continuously adjustable, and are calibrated at 3,
5,8 and 12 multiples of the long time pick-up setting.

. I he'pick-up settings of the ground elementsarecontinuously
adjustable, and are calibrated in percent of the tripping trans-
former rating as shown in the rating table.

. The long time element has 6 bands which are field selectable.
The time delay at 6 multiples of pickup is as follows:

Band 1 — 1.12 seconds Band 4 — 9 seconds
Band 2 — 2.25 seconds Band 5 — 18 seconds

Band 3 — 4.5 seconds Band 6 — 36 seconds

6. The short time element and ground element have 3 bands
which are calibrated at minimum, intermediate and maximum,
but are continuously adjustable.

7. The maximum interrupting time is the maximum length of time
that fault current flows, including arcing time.

8. Instantaneous maximum interrupting time may be greater
when breakers are closed in on a fault depending on actual
fault conditions. The maximum potential increase for a 3-
phase fault is 0.01 seconds and for a single-phase ground fault
is 0.02 seconds.

9. The lower limit of ground fault recognition is 25 amperes for
the RL-800 or RLF-800 and 40 amperes for the RLX-800, RL-
1600, RLX-1600 and RLF-1600.
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Table 1. Type RL Low Voltage Power Circuit Breaker Ratings at 50/60 Hertz
Short Circuit Rating
Symmetrical Current Continuous
Voltage Ratings Frame Insulation Short Time With Without Current
Rated Rated Max. Size Level Dielectric Rating Instantaneous | Instantaneous Rating
Volts Volts Type Amperes | Withstand Volts | Symmetrical Amps Trip Trip Amperes
1 2 3 4 5 6 7 8 9
RL-800 800 2200 30,000 20,000 30,000 40-800
RLX-800 800 2200 42,000 42,000 42,000 100-800
RL-1600 1600 2200 50,000 50,000 50,000 100-1600
600 635 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65,000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 65,000 65,000 1000-3200
RL-4000 4000 2200 85,000 85,000 85,000 2000-4000
RL-800 800 2200 30,000 30,000 30,000 40-800
RL X-800 800 2200 42,000 42,000 42,000 100-800
RL-1600 1600 2200 50,000 50,000 50,000 100-1600
480 508 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65,000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 65,000 65,000 1000-3200
RL-4000 4000 2200 85,000 85,000 85,000 2000-4000
RL-800 800 2200 30,000 42,000 30,000 40-800
RLX-800 800 2200 42,000 50,000 42,000 100-800
RL-1600 1600 2200 50,000 65,000 50,000 100-1600
240 & 208 254 RLX-1600 1600 2200 65,000 65,000 65,000 100-1600
RL-2000 2000 2200 65,000 65,000 65,000 100-2000
RL-3200 3200 2200 65,000 85,000 65,000 1000-3200
RL-4000 4000 2200 85,000 130,000 85,000 2000-4000

All circuit breakers are UL listed.

Table 2. Type RLF Fused Circuit Breaker Ratings at 50/60 Hertz

Voltage Ratings Frame Insulation Short Circuit
Rated | Rated Max, Size Level Dielectric Rating Range of Fuse Continuous Current
Volts Volts Type Amperes | Withstand Volts | Symmetrical Amps | Ratings Amperes Rating Amperes
1 2 3 4 5 6 7 8
RLEF-800 800 2200 200,000 250-1600 40-800
RLF-1600 1600 2200 200,000 800-3000 100-1600
RLF-2000 2000 2200 200,000 4000 100-2000
208 RLF-3200 &
to 600 RFC-3200
600 Fuse Carriage 3200 2200 200,000 2000-5000 1000-3200
RLF-4000 &
RFC-4000
Fuse Carriage 4000 2200 200,000 2000-6000 2000-4000

The fuse drawout carriage is located in a separate compartment and is interlocked with the associated circuit breaker.
All circuit breaker (and drawout fuse carriage, if applicable) are UL listed.
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Table 1. Circuit Breaker Operating Time (60 Hertz Basis) and Data
RL-800 RL-1600 & 2000
RLX-800 RLX-1600 RL-3200 RL-4000
RLF-800 RLF-1600 & 2000 RLF-3200 RLF-4000
Time from Energizing Shunt Trip Coil Until (Cycles):
Contacts Part 15-3.0 1.25-3.0 1.0-3.0 2.0-3.0
Contacts Fully Open 2.2-3.7 2.2-3.5 22-35 3.0-4.0
Time from Energizing Closing Control Relay Until (Cycles):
Contacts Touch 2.5-5.0 2.0-5.0 2.2-5.0 2.5-5.5
Contacts Fully Close 2.8-5.3 2:325.3 2.5-5.7 2.5-5.7
Average Spring Charging Time (Seconds):
Minimum Voltage 15 17 19 22
Nominal Voltage 10 12 13 15
Maximum Voltage 8 8 8 10
Length of Break (Inches):
Minimum Between Mains 1.0 1.0 1.0 1.0
Between Arcing Contacts 1.1 11 1.1
Table 2/Circuit Breaker Control Data
Nominal Control Voltage 120 VAC 240 VAC 48 VDC 125 vDC 250 vDC
Spring Charge Motor Voltage Range 104-127 208-254 38-56 100-140 200-380
Current of Spring Charge Motor:

Cutoff Value — Amperes 0.48 0.36 1.16 0.45 0.21
Inrush Value — Amperes 3.3 1.75 7.5 3.97 1.92
Shunt Trip and Closing Coil Voltage Range (at Coil) 104-127 208-254 28-56 70-140 140-280
Tripping Coil Current (Seal-in/Inrush)— Amperes. 1.65/7.7 0.71/3.4 5.45/5.45 2.76/2.76 1.85/1.85
Closing Coil Current (Seal-in/Iinrush) -sAmperes 1.65/7.7 0.71/3.4 5.45/5.45 2.76/2.76 1.85/1.85

Y-Relay Current (Max. Value — Ampetes) 0.026 0.015 0.15 0.02 0.01




Low Voltage Type R SIEMENS-ALLIS

Metal Enclosed Switchgear

600 Volts
Page 26 . .
Switchgear Division Description

Phase Phase Phase
1 2 3 Neut.
Breaker é) J’) I

Contacts , 9

(51000
123456789

Static Trip Device

B M

Da
»
—_

15 o 13 12
| [EELE 3O
2 o3 re
me iy Aux. Switch }]
; o5 #
Fuse | oy “Y” Relay
O—
i od,
o2, {I‘l
o0, 3 62 &
oll, m
12
‘;E 6 b5 &
ol4, AL
o2, Trip
16, Alarm
Secondary
Disconnect
Device List
TT —Tripping Transformer a — Aux. Switch — Open when Breaker is Open
STD — Static Trip Device b — Aux. Switch — Closed when Breaker is Open
TA —Trip Actutator CSC — Control Switch — Close Contact
CC — Circuit Breaker Closing Coil CST — Control Switch — Trip Contact
JC — Circuit Breaker Trip Coil R — Red Indicating Lamp
Y — Aux. Closing Relay — Anti-Pump G  —Green Indicating Lamp
MCO — Motor Cutoff Switch AL — Automatic Trip Alarm Device (Bell Alarm) (Manual
88 —Spring Charging Motor Reset)
Ml — Mechanical Interlock UV — Undervoltage Trip Coil

Figure 39. Typical Control Schematic

for Electrically Operated Breaker and Wiring Diagram, Showing Optional Attachments.
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CIRCUIT BREAKER SELECTION DATA

Tables 1 through 4 on the following pages list recommended low
voltage circuit breakers for use in Siemens-Allis secondary unit
substation applications. The breakers have been co-ordinated
with standard transformer capacities, and system parameters to
meet the electrical, thermal and mechanical requirements.

The tables are to be used as guidelines, with other factors being
taken into account which affect the final selection of proper
breaker rating for the specific application. Such factors as volt-
age, power factor, temperature, altitude, circuit configurations,
large motor loads, high inertia (WK2) motor loads, unusual or
cyclic load characteristics may require going to a larger rated
breaker.

For applications where short circuitinterrupting capacity mustbe
increased, this can be accomplished either with higher rated RLX
breakers or RLF fused circuit breakers.

The shortcircuit currents are established using assumptions and
approximations which have proven valid. However, if the indi-
cated circuit breaker is marginal when comparing its interrupting
rating to the indicated value of short circuit current, then short
circuit calculations for the specific application should be made;
Refer to IEEE Recommended Practice for Protection and €oordis
nation of Industrial and Commercial Power Systems, IEEE
Standard No. 242-1975, Chapter 2.

Recommendations for breaker selection are given/forghetwo
types of systems in the tables, using standard unfuséd circuit
breakers. If continuous current requirements wotitd'permitusing
a smaller circuit breaker than shown in columns 8 or 9j consider
fused circuit breakers, which have sufficientiinterrupting capac-
ity for all applications shown.

Main breaker listed in Column 7 may belwith, or without, instan-
taneous trip element. When suppliedWwithoutjit provides selective
tripping with its downstream feeder. (Column 8 or 9)

Feeder breakers listed in Coldmn@ are supplied with, or without,
instantaneous trip element, iniofderto provide selective tripping
with additional protective devicesiat the downstream load.

Feeder breakers listed in Column 9 are supplied with instantane-
ous trip element, which arefnot required to co-ordinate in their
tripping with downstreamfload protective devices.

Over the years, “fully rated” breakers have been recognized as
those having a rating'capability of interrupting the maximum fault
available atits point of application within the system. Such break-
ers geferallyshad instantaneous elements, giving them higher
interrupting capacities than when not so equipped.

However today, as can be seendin Table 1, /Page 24, (Breaker
Rating Table), breakers applied at 600V o480V have the same
shortcircuitinterrupting capabilities regardiess of the type of trip
elements.

Basis of Application Tables
The value of short cirGuit currents are calculated on basis of:

1. The fault is 8 phase'bolted fault at the outgoing terminals of
the feeder, breaker:

2. dmpedance of the transformer is as listed in the table. For
impedances other thanthose listed, short circuit currents are
inversely,proportional.

373 he only power source to the secondary switchgear is the
substation transformer.

44 The short circuit current contribution from connected motor
load is included in the calculations based on use of standard
motors. This contribution is approximated as two times (2x)
transformer full-load current for208Y systems, and fourtimes
(4x) transformer full load current for 240, 480 and 600v
systems.

5. Total connected motor KVA does not exceed 50 percent of
transformer base KVA for 208Y systems and 100 percent for
systems 0f240,480, or 600 volt. For motor loads of some other
percentage, the motor contribution will be in direct proportion.

6. All short circuit current values are rms symmetrical.

7. Transformer KVA ratings are based on 65° C liquid filled type,
or150° C dry type. For liquid type with §5/65° C dual tempera-
ture rise, continuous capacities increase by 12%. For open
ventilated dry type with 115/150° C dual temperature rise, con-
tinuous capacities increase by 15%; with 80/150°C dual
temperature rise, increase by 135%. For fan cooled ratings,
increase liquid type by 15%, (except 2500 KVA units which
increase 25%); dry type by 33 1/3%.

(Refer to Pages 28-32 for Application Tables)
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Table 1. Application Table 480 Volts, Three Phase
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated % g 7NN
Arrangement ee_n’/ ;L
Selectively PR
Coordinated éE Ts» 4} )T'
Arrangement 4L
g TSI ) T8 JTi
TSl
Distribution or —  — |- — - -
Motor Control & L Y
Center roroTr
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transformer Circuit Full Symmetrical Current or
Rating Mva Load (amperes) Long-Time Long-Time Long-Time
3-Phase Available | Continuous Short-Time Short-Time Instantaneous
kVa and from Current Trans- 100%
impedance Primary (amperes) | former | Motor Minimum Rating Breaker
Percent System (0] Alone Koad Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 6400 7800
100 6800 8200
300 150 6900 8300 _ - _
5% 250 361 7000 1400 8400 RL-800 RL-800 RL-800
500 7100 8500
750 7150 8550
Unlimited 7200 8600
50 10000 12400
100 10900 13300
500 150 11300 13700
5% 250 601 11600 2400 14000 RL-800 RL-800 RL-800
500 11800 14200
750 11900 14300
Unlimited 12000 14400
50 12400 16000
100 13900 17500
750 150 14400 18000
5.75% 550 902 14900 3600 18500 RL-1600 RL-800 RL-800
500 15300 18900
750 15400 19000
Unlimited 15700 19300
50 15500 20300
100 17800 22600
1000 150 18700 23500
575% 250 1203 19600 4800 24400 RL-1600 RL-800 RL-800
500 20200 25000
750 20400 25200
Unlimited 20900 25700

@ With transformer operating on base temperature rise.

(480 Volt Table 1 Continued on Page 29)
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Table 1. Application Table 480 Volts, Three Phase (Continued)
Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated __«‘T,\
Arrangement n ;L
Selectively %E T ) TI
Coordinated 32 & /*k % T
TS
Arrangement TS
9 TSl )71 )T
Distribution‘or. £ _ _j‘_ S
Motor Control .5 Coy
Center rr
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transformer Circuit Full Symmetrical Current or
Rating Mva Load (amperes) Long=Time Long-Time Long-Time
3-Phase Available | Continuous Short-Time Short-Time Instantaneous
kVa and from Current Trans- 100%
Impedance Primary (amperes) former | Motor Minimum Rating Breaker
Percent System @ Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 12000 16800
100 13300 18100
1000 150 13800 18600 ) ) )
8.0% 250 1203 14300 4800 18100 RL-1600 RL-800 RL-800
500 14600 19400
750 14800 19600
Unlimited 15000 19800
50 20600, 27800 RL-800 RL-800
100 24900 32100 ®
1500 150 26700 33900 _ _
5.75% 250 18040 28400 7200 35600 RL-2000 RLX-800 RLX-800
500 29800 37000
750 30300, 37500
Unlimited 31400 38600
50 16400 23600
100 18900 26100 ®
1500 150 20000 27200 _ _ _
8.0% 250 1804 20900 7200 28100 RL-2000 RL-800 RL-800
500 21700 28900
750 22000 29200
Unlimited 22500 29700
50 24700 34300
100 31000 40600
2000 150 34000 43600
5.75% 250 2405 36700 9600 46300
500 39100 48700 RL-3200 RL-1600 RL-1600
750 40000 49600
Unlimited 41800 51400 RLX-1600 RLX-1600
50 28000 40000
100 36500 48500 RL-1600 RL-1600
2500 150 3008 40500 12000 52500 ®
5.75% 250 44600 56600 RL-3200 RLX-1600 RLX-1600
500 48100 60100
750 49400 61400
Unlimited 52300 64300
50 30700 45100
100 41200 55600 RLX-1600 RLX-1600
3000 150 46500 60900 ®
5.75% 250 3607® 51900 14400 66300 RL-4000
500 56800 71200
750 58700 73100 RL-3200 RL-3200
Unlimited 62700 77100

(@ With transformer operating on base temperature rise. @ The main circuit breaker shown does not have sufficient continuous current carrying capacity
for full capacity application if the transformer is dual temperature rise and/or if ever fan cooled.
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Table 2. Application Table 208 Volts, Three Phase
Main Feeder, Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated 3 .
Arrangement gﬁ «TI
Selectively E . i
Coordinated _—3 & )TI
Arrangement & TS * * Tf
TSI TS
) 1si )
Distribution or Y
Motor Control TTUY T
Center P
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transformer Circuit Full Symmetrical Current or
Rating Mva Load (amperes) Long-Time Long-Time Long-Time
3-Phase Available | Continuous Short-Time Short-Time Instantaneous
kVa and from Current Trans- 50% —, -
Impedance Primary (amperes) | former | Motor Minimum Rating Breaker
Percent System ©) Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 14900 16600
100 15700 17400
300 150 16000 17700
5% 250 834 16300 w00 18000
500 16500 18200 RL-1600 RL-800 RL-800
750 16600 18300
Unlimited 16700 18400
50 23100 25900
100 25200 28000
500 150 26000 28800 RL-800 RL-800
5% 250 1369 26700 2800 29500 RL-1600
500 27200 30000
750 27400 30200 RLX-800 RL-800
Unlimited 27800 30600
50 28700 32900
100 32000 36200
750 450 5080 33300 4200 37500 RL-3200
5.75% 250 34400 38600 RLX-800 RL-800
500 35200 39400
760 35600 39800
Unlimited 36200 40400
50 35900 41500 RLX-800 RL-800
100 41200 46800 _ -~
1000 150 2780 43300 5600 48900 RL-3200 RL-1600 RL X800
5.75% 250 45200 50800
500 46700 52300
750 47300 52900 RLX-1600 RL-1600
Unlimited 48300 53900

(@ With transformer operating on base temperature rise.

@)\ The ‘main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
temperature rise and/or if ever fan cooled.
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Table 3. Application Table 240 Volts, Three Phase

Main Feeder Circuit Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated E 73
Arrangement E ‘V.” *
Selectively )Tl
Coordinated %g—————«’\ T
Arrangement TS L
N ) ';'rss| \T1
Distibution or ¥ 1> Y
Motor Control T "U™ T
Center G
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transtormer Circuit Full Symmetrical Current or
Rating Mva Load (amperes) Long-Time Long-Time Long-Time
3-Phase Available | Continuous Short-Time Short-Time Instantaneous
kVa and from Current Trans- 100% - -
Impedance Primary (amperes) | former | Motor Minimum Rating Breaker
Percent System @ Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 12900 15800
100 13600 16500 ®
300 150 13900 16800 _ }
5% 250 722 14100 2900 17000 RL-800 RL-800 RL-800
500 14300 17200
750 14325 17225
Unlimited 14400 17300
50 20000 24800
100 21900 26700
500 150 22500 27300 ~ _
5% 250 1203 23100 4800 27900 RL-1600 RL-800 RL-800
500 23600 28400
750 23700 28500
Unlimited 24100 28900
50 24900 32100
100 27800 35000 ®
750 150 28900 36100 ~ _ _
5.75% 250 180400 29800 7200 37000 RL-2000 RLX-800 RL-800
500 30600 37800
750 30800 38000
Unlimited 31400 38600
50 31000 40600 RLX-800 RL-800
100 35600 45200
1000 150 37500 47100 RL-3200
5.75% 250 2406 39100 9600 48700 RL-1600 RLX-800
500 40400 50000
750 40900 50500 ) )
Unlimited 41800 51400 RLX-1600 RL-1600
50 41200 55600 RLX-1600 RL-1600
100 49800 63200 ®
1500 150 3609 53500 14400 67900 RL-4000
5:75% 250 56800 71200 RL-4000 RL-3200
500 59600 74000
750 60600 75000
Unlimited 62800 77200

(@ With transformer operating on base temperature rise.
® The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
temperature rise and/or if ever fan cooled.
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Table 4. Application Table 600 Volts, Three Phase

Main Feeder Circult Breakers
Fully Rated Fully
or Selective Selective Rated
Fully Rated ¢ 3
Arrangement ¢ T /1}\
Selectively ¢ . m
Coordinated % <&
Arrangement E TS * TS ;k
TSI hrsi m
Distribution or 2. i N *
Motor Control S
Center LT
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transformer Circuit Full Symmetrical Current of
Rating Mva Load (amperes) Long-Time Long-Time Long-Time
3-Phase Available Continuous Short-Time Short-Time Instantaneous
kVa and from Current Trans- 100%
Impedance Primary (amperes) | former | Motor Minimum Rating Breaker
Percent System Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 6 7 8 9
50 5200 6300
100 5500 6700
300 150 5600 6800. . ) )
5% 250 289 5600 1200 6800 RL-800 RL-800 RL-800
500 5700 6900
750 5750 6950
Unlimited 5800 7000
50 8000 9900
100 8700 10600
500 150 9000 10900 3 ) )
5% 250 481 9300 1900 11200 RL-800 RL-800 RL-800
500 9400 11300
750 9500 11400
Unlimited 9600 11500
50 40000 12900
100 11100, 14000 ®
750 150 11600 14500 _ _
5.75% 250 722@ 11900 2900 14800 RL-800 RL-800 RL-800
500 12200 15100
750 12300 15200
Unlimited 12600 15500
50 12400 16300
100 14300 18200
1000 150 15000 18900 _ _
5.75% 250 962 15600 3900 19500 RL-1600 RL-800 RL-800
500 16200 20100
750 16400 20300
Unlimited 16700 20600
50 16500 22300
100 20000 25800 ®
1500 150 21400 27200 A _ -
5.75% 250 14440 22700 5800 28500 RL-1600 RL-800 RL-800
500 23900 29700
750 24200 30000
Unlimited 25100 30900 RLX-800 RL X-800
50 19700 27500 RL-800 RL-800
100 24800 32600 ®
2000 150 27200 35000
5.75% 250 1924(® 29400 7800 37200 RL-2000 RLX-800 RL X-800
500 31300 39100
750 32000 39800
Unlimited 33500 41300
50 22400 32000
100 29200 38800 RLX-800 RLX-800
250? 150 2404 32400 9600 42000 RL-3200
5.75% 250 35600 45200 RL-1600 RL-1600
500 38500 48100
750 39500 49100
) Unlimited 41800 51400 RLX-1600 RLX-1600

@® With transformer operating on base temperature rise.
@ The main circuit breaker shown does not have sufficient continuous current carrying capacity for full capacity application if the transformer is dual
temperature rise and/or if ever fan cooled.



SIEMENS-ALLIS Low Voltage Type R SG 3061
Metal Enclosed Switchgear
600 Volts
. as Page 83
Switchgear Division Description May,, 1983

HUNDRED THOUSANDS

TEN THOUSANDS

THOUSANDS

MAXIMUM INSTANTANEOUS PEAX LET-THRU AMPERES (2.3 X RMS FOR SINE WAVE)

FUSED BREAKER APPLICATION

Type RLF fused low voltage power circuit breakers are a combi-
nation of current limiting fuses mounted in conjunction with RL
circuit breakers for use in low voltage switchgear. Line-ups of
switchgear may includebothstandard and fusedcircuit breakers.
Because the fuses clear short circuits very rapidly and have high
interrupting capacity, fused breakers can be used for protection
of:

1. The circuit breaker, when applied on systems with available
short circuit currents exceeding the interrupting rating of the
circuit breaker, particularly for feeders to small loads.

2. Load side equipment (motor control centers, panelboards,
bus ducts), which may have ratings below the available short
circuit currents, or be damaged unless faults are rapidly
cleared and limited by the current-limiting action of the fuses.

Various fuse sizes can be used on the RLF-800, RLF-1600, RLF-
2000, RLF-3200 and RLF-4000 as given in Table 2, Page 24. The
size selected for a specific application will depend on which of the
above reasons led to the use of the fused circuit breaker:

1. When used to increase the interrupting rating of the circuit
breaker, then a large fuse can be used, such as the 1200
ampere fuse for the RLF-800. This will minimize the possibility
of fuse blowing, since most faults will be cleared by the circuit
breaker, as detected by the instantaneous element of the static
trip device.

100

2. When used to protect downstream equipment,the fuse must
limit the fault to less than the rating of the protected equip-
ment. This can be checked using the “Let-Thru” chart, Figure
40, which contains an example,of thedimiting effect of the fuse.

It is also necessary to check three types of coordination:

1. Thermal conditions. To maintain,thermal coordination be-
tween the fuse and the breaker in an enclosure, the following
general rules apply:

a. A breaker, appliediat 90-100% of its frame size continuous
current ratinggShouldinot use a fuse less than 200% of its
frame size rating.

b. A breakempapplied at 80-90% of its frame size continuous
current ratingpshould not use a fuse less than 150% of its
ftame size rating.

c. The,fuse size should NEVER be less than 125% of the
breaker pickup setting.

2. .,Coardination between a fuse and the static trip device. The
melting’time of a fuse should be at least double the total
clearing time of the breaker at the current level where the
static trip device transfers to instantaneous pickup. Refer Fig-
ure 41, for melting characteristics.

3. Coordination with up-stream circuit breakers, fuses or relays.
Time-current curves should be prepared to demonstrate this
coordination.

AVAILABLE CURRENT IN RMS SYMMETRICAL AMPERES

Figure 40. Fuse Peak Let-Thru Characteristic.
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Figure 41. Fuse Time-Current Characteristic.
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TYPICAL INSTALLATIONS
Central Stations — Protect and distribute power to station auxil- Industrial Plants — For power andilighting'networks, power and
iaries — blowers, compressors, fans, pumps, motors. lighting feeders, plus power generation andsauxiliaries, provide

. . f hine tool terial i i tdrives.
Commercial and Residential Buildings — For protection and dis- power formachine tools and materialhandling equipmentdrives

tribution of power for lighting, elevators, air conditioning, plus
blowers, fans, motors and pumps.

Yot

SEMEN 28

T i

I BRI

The information contained herein is general in nature and is not intended to specific construction, installation or application purposes Siemens-Allis
reserves the right to make changes in specifications shown herein, add improvements, or discontinue manufacture at any time without notice or
obligation.
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BASIC CUBICLE ARRANGEMENTS (FRONT ELEVATIONS) AND WEIGHTS

A. Any of the following:

RE=800; RLX-800; RLF-800; RL-1600; RLX-1600; RLF-1600;

RL-2000;
B. RL-3200

RLF-2000.

C. RLF-3200 in one cell/RFC-3200 fuse drawout in other cell

E. RL-4000

Type R — Indoor Equipment() i
|
Transition Sections “A” Weight |
1. Transition to liquid filled transformer with Indoor 55 500
side wall throat enclosed bushings. (1397 mm) (227.0)
2. Side entry bus duct. Outdoor 61 550 AT
(1549.4 mm) (249.0)
Floor
14"
(355.6 mm)
Auxiliary Sections @ @®
1. Metering section for substation not containing main breaker. 1
2. Incoming bus duct or cable entrance for substation not con-
taining main breaker.
90”
(2286 mm)
Weights
R14 R22 R30
Indoor 600 1000 1200
(272.0) (454.0) (544.0)
Outdoor® 1600 2000 2400
(726.0) (907.0) (1088:0) R14 R22 R30
€ 14" —22"—p  |e—30—>
(355.6 mm) (558.8 mm) (762.0 mm)
Main Breaker Sections and Combinations @ ()
7y Welghtt
Instrument Instrument Instrument Instrument Instrument R22 R30
(or Blank) (or Blank) (or Blank) (or Blank) (or Blank) Indoor 1400 1900
(635.0) (862.0)
Main Outdoor® 2400 3100
Breaker Main Main Fuse Main (1088.0) (1406.0)
A Breaker Breaker Drawout Breaker 90.0"® t+ Weights shown do not include weight of circuit
B B CorD E (2286 mm) breaker removable elements.
Feeder @® Maximum shipping group is five (5) vertical sec-
Breaker tions in additon to transition section.
A Blank @ All vertical sections are 90" high. Add 11" for top
Feed Fused mounted lifting structure shipped mounted,
eecler Main Instrument 101.0” (2565 mm) overall height (2591 mm).
Feeder Feeder Breaker Breaker (or Blank) . .
Breaker Breaker B CorD ® All units are 60” (1524 mm) deep.
A A L @ Foroutdoor lineup, add 1200 Ibs. (544 kg) to total
A weight of individual sections for end walls and
R22 R30 R30 R30 R30 hoist.
22" 30" —> f— 30" —> le—— 30"—| L— 30"—p
(558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm)
BreakerKey: D. RLF-4000 in one cell/RFC-4000 fuse drawout in other cell

Instrument or blank cells can be substituted for any breaker cell

shown.

NOTE: All weightsareapproximate inpoundsand (kg) based onaluminum

bus.
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BASIC CUBICLE ARRANGEMENTS (FRONT ELEVATIONS) AND WEIGHTS

Feeder Breaker Sections and Combinations @ ®

A
Feeder Feeder Feeder Feeder
Breaker Breaker Breaker Breaker lnserulme: ! I(n srl ';':e: t
A A A A (or Blank) o nk)
Feeder Feeder
Breaker Feeder Feeder Breaker Fuse Feeder
A Breaker Breaker A Drawout Breaker, 90.0" @
B B CorD E (2286 mm)
Feeder Blank
Breaker
A Blank
Fused
Feeder Feeder Feeder Ingirument
Feeder Feeder Breaker Breaker Breaker (or Blank)
Breaker Breaker B B CorD
A A Weightst
Y
R22 R30 R30 R30 R30 R30 R22 R30
Indoor 1400 1900
22" fe—30— le—30—{ |le—30"—] |e—30 N le—30"—> (635.0) | (862.0)
(558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) Outdoor® 2400 3100
(1088.0) | (1406.0)
Tie Breaker Sections and Combinations @ ® ® + Weights shown do not include weight
ofcircuitbreaker removable elements.
Feeder Feeder Feeder
Breaker Breaker Breaker Blank Blank
A A A
Tie
Breaker Tie Fuse Fuse Tie .
A Breaker Drawout Drawout Breaker 90.0" @
B c D E (2286 mm)
Feeder
Breaker
A Blank Weightst
Fused Fused
Feed Feed Tie Tie Blank R22 R30
eeder eeder n|
Breaker Breaker Breéker Bre;ker Indoor 1400 1900
A A Y (635.0) (862.0)
Outdoor® 2400 3100
R22 R30 R30 R30 R30
(1088.0) | (1406.0)
L—22"—> < 30" —p- L——-30"—> he— 30" —> le—30"— t Weights shown do notinclude weight
(556.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) of circuitbreakerremovableelements.

@® Maximum shipping4group i§ five (5) vertical sections in addition to transition section.

@ All vertical sections'are, 90" high,’/Add 11" for top mounted lifting structure shipped mounted, 101" overall height (2565 mm).
@ All units 60" (1524 mm) deep48” (203 mm) or 12” (305 mm) rear extensions optionally available for indoor units.

@® For outdoor lineup, add 12.00 Ibs. (544 kg) to total weight of individual vertical sections for end walls and hoist.

® Feeder breakers physically above tie breaker must be electrically on opposite side of tie breaker from the feeder breakers which are physically below the
tie breaker.

Breaker Key:

A. Aaqy ofithefollowing:
RL-800; RLX-800; RLF-800; RL-1600; RLX-1600; RLF-1600; D. RLF-4000 in one cell/RFC-4000 fuse drawout in other cell
RL=2000; RLF-2000. E RL-4000

5200 Instrument or blank cells can be substituted for any breaker cell
C. RLF-3200 in one cell/RFC-3200 fuse drawout in other cell shown.
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Table 1. Breaker Element Weights
Element Type RL-800 RLX-800 RL-1600 RLX-1600 RL-2000 -32 RL-4000
Manual 140 170 175 200 210 0 350
Operation (63.5) (77.1) (79.4) (90.7) (95.3 (181.5) (158.8)
Electrical 150 180 185 210 220 300 360
(68.0) (81.6) (83.9) (95.3) (9 (136.1) (163.3)
Additional Weight for Shipping 45 45 45 45 45 50 50
|  (204) (20.4) (20.4) (20.4) (22.7) (22.7)
Table 2. Fused Eleme
Element Type | RLF-800 | RLF-1600 | RLF-2000 RFC-32000D RLF-4000(» RFC-40000
Manual 195 310 325 350
Operation (83.9) (140.6) (147.4) . 3900 (158.8) 4500)
Electrical 205 320 335 00 (176.9) 360 (204.1)
(93.0) (145.2) (152. 36.1) (163.3)

Additional Weight 45 45 50 50 50 50
for Shipping (20.4) (20.4) ) (22.7) (22.7) (22.7) (22.7)
@ Forusewith RLF-3200 breaker.
@ For use with RLF-4000 breaker.
® Fuses mounted on separate drawout carriage and located in se e compartment.
e c

(@ For total weight, add weight of breaker element and sepa iage.
NOTE: All weights are approximate in pounds and (kg).

3
O
%l

L 4



S G 3 O 6 3 blzzvayg::z?oesed Switchgear SIEMENS-ALLIS

600 Volts
Page 4 . .
Switchgear Division Dimensions -
Optional
Traveling Int.eliunlt Ventilation and
Breaker Wiring Lifting Structure
Hoist Trough 9 Upper Wire
Wire Trough
Cleat
Optional
= Rear
1 B S \ l o 9 Extension
T S | T a
‘ = 4 Removable
3 Valtical B Split Rear
2 A Circuit Breaker M = G | calbus — IIi’lales
103.0 ’-—23.5”—— or Auxiliary P1 ﬂ” |
(2616 "",") (570 mm) Compartment Power :
Over Hoist Cable —= "
Area !
101.0” i 92 -r\g_ Upper Main Bus
(2565 - | [ 1(Optional
mm) Fused Circuit :¢3HH” H : Position)
Over Lift Breaker ] Neutral |
i - )
Structure Comparimenht ””, Bus Terminal
Blocks
90.0" NIRRT i
—
(2286 mm) 0 | Optional
=
L I Bus-Cable
CircuityBreaker | _—""Compartment
Current Compartment | Barrier
Transformer { ll
= #1 ”H” 1 Secondary
. +{—————— Control
Drawout ___ | ___{— aef- N |I Area
i ¥
Slide ¢2””” Runback \Runback
Suipporta. | ¢|3 HH” Support H :
Optional T — i n Lower
Shufter — L /l [ Main
Circuit = Blus
Breaker folo Nsecondar
y
| Compartment 7 o ™ Wire
= I —————— 4 Trough
60.0" |
(1524 mm) 8” (203 mm)
12" (305 mm)
Lower
Wire
Trough

Figure 1. Typical Side View “R22” Unit o,
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Space Available in Top or
Bottom of Units for Customers
10.0" 10.0" Primary and Secondary Cables.
(254 mm) ’ Customer to Drill Top Plate to Suit
(254 mm)
fe——96.2" (2443 mm) Overall
12.0" (305 mm) /
Rear Ext. " M “ - "
X 148" | 151 26.0 26.0 15.1 Terminal Block
(376 im) | (383.5 mm) (660.4 mm) (660.4 mm) (383.5 mm) Location (All Units)
1.2” (30.5 mm) 14.0" 14.0" | 14.0” 140" |
Optional Rear Door 14.0" " i
P! e (355.6 mm)| (355.6 mm '} /(355.6 mni)(355.65 mm) Auxiliary Switch Wiring
(355.6 mm - ~ 3 "
v : _l Location (All Units)
/1.2.. Hinged Rear s .W
(30.5 mm) Rear Door ’Qo:n (Option) \ ! 30.0” (762 mm)
¥ (Optional)_| |/ - [N . . Ground w/12” (304.8 mm) Exten.
— | ‘ Lug " 1] 26.0” (660.4 mm
,, ;1 \ Location ( )
18.0 ' . (AI| Units) w/8" (203.2 mm) Exten.
(457 mm) L 18.0" {457.2 mm) w/0 Exten.
i . ~ lr
80.0" | i // N
(1524 mm) |
Ao
UnitDepth ¢, |, o Secondary olo olo Secondary o
Throat € Wiring Wiring
| .
Location Locanon
' l
73.2" ! = = -
£ .
(1859 mm) 4 5 S 2 ago3 :8
With (860.5 mm)
o W W (Y]
34.847 ' 40.9"
Optional 13.94" ( 13.94" 13.94 13.94"
.8 1039 mm
Rear (885 mm) (354 mm) | (354 mm) (354 mm) | (354 mm) { !
Extenslon ) l i
@) 8o -®
el e
-+~ ! N L "
T— 1 \‘\,' \F{ o T
Location of Holes in 9.94” 9.94; font 3.0"
Bottom of Units for (252.5 mm) (252.5mm) (76.2 mm)
Anchor Boits — See Hinged
Bolting Arrangement Panels
_ 1.2 (30.5 mm) Dia.
Floor Plan View Hoist Litting Holes 25.94" (650.9 mm)
2 \ Ref.
B s —— [ o] {
W Vent
| N AL
From ; 7 7
—- Floor Line - — :ji— & ‘ QL
4’} L—— 33. 88”_—4 “
: 90"
i 235" 60.0" (1524 mm) Rear _ (2286 mm)
(597 mm) Unit Depth Exten.
-62 Dia. Holes in Hoist Standard (Option)
Compartment Floor Exten.
for Welding to Sills x 101.0"
or for .50 Dia. Anchor i (2565'mm)
Bolts (1" Max. Height). Drill and Tap Weid to 103.0” Over Vent/
Bolts or Sills Furnished FloorSteel Floor Steel (2616 mm) Lift Structure
By Customer When Required. Top of
Alternates. Hoist
With Breaker in Bottom Position
Cable Space Is Obstructed Here
13.2"—
42" (1067 mm) ' 48" 30" (762 mm)
< Min Aisle — (122 mm) <—Aisle Recommended —>
Space 40.8" (1038.8 mm) Side and Rear
Recommended to Front of Cable Area / |
. | Y
Customer Floor Must Not Project i Z/Z% 1
Above Top of Sill Channels | . l
Floor 14 L Ll -
2% =+t
Side View Line L J' ‘
. | LJ Customer Condult
Indoor Anchor Bolting Arrangement J ‘ | 15" Maximum
30" 33.88" 5.5" Above Floor
A (76.2 mm) (860.5 mm) ' (1397 mm)
Note: Shipping Groups to Be

A Maximum of Five
Vertical Sections.

Figure 2. Dimensions, Floor Plan and Side View Type “R” Indoor Switchgear.

Side View w/Hoist and Anchor Bolting
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Switchgear Division Dimensions
112.25” (2851 mm)
Overall
Spaco Avallable In Top or Bottom Shipping Group Shipping Group
of Unite for Customer Primary 60.12" 52.12
and Secondary Cabie. +————— (1527 mm) (1324 mm) =
Customer to Drill Floor Plate 15.12" o 11.12"
or Root to Suit 5. 26.0" . . 22. :
(384mm) (geomm) 110 "-OJ (558.8 mm) (2”4'""') 8.0"
13.44" —' 9.44" *~"(203 mm)  Alsle Extension
(341 mm) (240 mm) ’(2::;"";—) Cable Space Top
14.00" 10.00"
Y(356 mm) 54 10.00"¢ Cable Space Bottom
/ / (254 mm) (254 mm)
20"
(50.8 mm) | \ “ ] ] Terminal Block Location
a \ ' - (All Units)
Auxiliary Switch Wiring Location
A7 -1 -1 1-=*1 1~ (Al Units) (MOC & TOC)
i ¥ ) — 148"
T Secondary I'ﬂ"’ (1376 mm)
‘=  Wiring S “
. E 14.0
a E Location \u _]l (355.6 mm)
] 2 . ) Liquid Filled
o \\_ : Transformer Throat
Y | Auxiliary/Section
L/
3o’ T * !
119.4" 162 20 . i > Groundlbug Location
(3033 mm) ' (76.2mm) (50.8 mm) ' | ! (AN Uniits)
Over E 15" '™ T (762 mm) I - .
Root o § _. (38 mm) T z z E
Hang =8 . E =) = k=] 2
- 2. W > (&Y Col | o
Se - g = 4= —
o —~__ ~ [~ T~
- g T~ A . ﬂ 76.78"
3 (1950 mm)
N '
o E Hinged
g E Inner
- Panels
v gy F Front M~ )
t LI ( oz mm) N
& | E E (102mm) F‘"—‘ S I R,
5 E $E o - (102 mm) Iy 1.25 Diameter Lifting Holes
s e & HlngedDoor in Roof of FI Each Unil
3 g 2 Each Unit (102 mm) in Root of Flange Each Un
~ o ~ Accessible With Channel
X Removable Roof Removed
Floor Plan Niew Channel

_119.4" (3032.8 mm) Overall
50" (1270 mm)
TG— 50" 22" —»
cl Wash (1270 mm) (558.8 mm)
amp Washers T L\ N
Furnished by I“ i_
Siemens-Allis Vent
3 (76.2mm)
- [T Overhang
E W 30
A L e
RE®3 .
g ~Ea g 113.38" (2880 mm) (762 mm)
”275 — 53 Unit Depth Aisle
2.0 Floor - — 2 Recommended
X T P Sid. d
f Line . Bl EL 42.06" (1068 mm) 68.94" (1751 mm) Rear
) a E o™ Uni r
S~[2E ! Aisle Inner Unit 100"
.75" Anchor Bolts - E - 3' e 9.0” |
Furnished By o ~ g 6 (2794 mm)
Customer ;’% (228.6 mm) I
Side Vi / Front With Breaker in Bottom Captive Tamper-
[ ‘e tew Door nner Unit Position Cable Space Is resistant Hardware
Outdogs, Bolting Arrangement Handle Obstructed Here on Doors
See Anchor 8
_~||| Bolting Detail > I" (122 mm)
Front 3.0 . 3388 % L
(76.2 mm) " (860.5 mm) - (6.35 mm)
Floor Iy % i
. . Suggested Location for Line [ilJ ) [ R X
Note: Shlpplpg GFOUPS- to Be Customers Anchor Bolts. 75" w 15" N .
A Maximum of Five See Bolting Arrangement (19 mm)’ f 79.81" (19 mm) 1 "3 Cust Condult 7.5 5
i i and Note. If Required, =g {2027 mmj—————~ . ustomer Conduit 7.
Vertical Sections. Adgitions BO"““ ’ 131" Base 1.0 Maximum Above
s Other 33.3 mm) (279.4 mm) Fl Li
ThlgLoca!lon Shoﬁnluun (33. 6.0" (152.4 mm) Side Section With : oor Line
e Located on Unit Base  Outdoor Anchor Bolting

Figure 3. Dimensions, Floor Plan and Side View Type “SR” Outdoor Switchgear.
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NOTE: This preparation guide form requires information to be
supplied by Purchaser. Those items preceeded by O
check box are optional. Those items denoted re-
quire quantity or data to be added.

GENERAL

The equipment outlined in this specification will consist of
Siemens-Allis type R METAL ENCLOSED LOW VOLTAGE
POWER CIRCUIT BREAKER SWITCHGEAR with drawout Low
Voltage Power Circuit Breakers, compartments, bus work and
miscellaneous equipment for this application. General construc-
tion features will be as described. The complete switchgear sec-
tions will be of coordinated design so that shipping groups are
easily connected together in the field into a continuous line-up.
Necessary standard connecting materials will be furnished.

Suitable solderless cable lugs will be provided for each of the
customers feeder cables. Nameplates will be provided for each
circuit breaker compartment.

CODES AND STANDARDS

The Siemens-Allis switchgear covered in this specification will
be designed, manufactured, and tested in accordance with the
latest revisions of the applicable standards of:

ANSI - American National Standards Institute

NEMA - National Electrical Manufacturers Association
ASTM - American Society for Testing and Materials
IEEE - Institute of Electrical and Electronics Engineers
NEC - National Electric Code

OSHA - Occupational Safety and Health Administratign
uL - Underwriters Laboratories

SERVICE

The switchgear sections will be Siemens-Alli§TypeER, indoor,
0 “SR”, outdoor rated 600 volts. This equipmentiwill operate on
service voltage of ___ volts, 0 50, O 60 hertz, 3-phase, 03,04
wire.

FRAMEWORK AND COMPARTMENTATION

The framework of indoor low voltageyswitchgear is constructed
of preformed steel channelsf{ angles and side sheets bolted
together and reinforcedyto farm'a rigid, self-supporting, com-
pact assembly. Steel side sheetsare’attached to this framework.
The side sheets aregpre-wired.\Horizontal barriers are provided
to form the individdal cir¢uit breaker/metering cells.

The circuit breakers are barfiered from the bus/cable compart-
ment with the primary dise¢onnect support assembly which com-
pletes the circuit breaker compartmentation. A hinged front
door, secured with 1 or 2 rotary fastener, is provided for each
cell.

Thebus compartment includes the main horizontal bus, vertical
bus connections from the main bus to the upper set of primary
disconnects, and load side insulated “run-back™ copper bus
fromthelowersetof primary disconnects in each circuit breaker
¢ompantment. The cable lugs are accessible in the cable com-
partment without reaching over the main bus.

The switchgear is of totally metal-enclosed ventilated multiple
unit construction. The front of the switchgear is comprised of
individually enclosed circuit breaker, metering and auxiliary
cells divided one from another by 14 gauge side sheets and

compartment barriers of 11 gauge steel._Each vertical unit con-
sists of three or four circuit breaker and/ommetering cells in a
width of 22 or 30 inches. End units normally include provisions
forfuture main bus extension and installatiofnof additional units.

CIRCUIT BREAKERS

Circuit breakers will be Siemens+Allislow voltage power circuit
breaker types RL, RLX or RLFyInterrupting ratings, as listed in
the detailed specifications, meet or exceed the industry’s stan-
dard for type “RL” cireuit breakers, as listed in ANSI C37.16-
1973. Type “RLX" circuit breakers exceed this standard. Circuit
breakers are 600-voltclass, three pole, single throw, drawout
mounted, electfically and mechanically trip free with stored
energy operator. Eachiwill have arc quenchers, main and arcing
contact ‘structure; a/three phase solid state overcurrent trip
device, tripyactuator, three tripping transformers, contact posi-
tiongindicator, (open-closed), stored energy mechanical indica-
tor (charged=discharged), primary disconnecting devices, and a
mechanical interlock to prevent making or breaking contact of
thé primary'disconnects when the circuit breaker is closed.

OVERCURRENT TRIP DEVICE

Each low voltage power circuit breaker will be equipped with an
integrally mounted Static Trip Il overcurrent trip device provid-
ing any combination of continuously adjustable Long Time,
Short Time, Instantaneous and Ground Fault protection.

BUS

The main bus runs horizontally in a vertical, edge to edge
arrangement behind the vertical riser bus. Available ratings are
1600, 2000, 3200, 4000 and 5000 Amps.

Main bus (horizontal and vertical) can be optionally insulated.

WEATHERPROOF HOUSING (OPTIONAL)

Outdoor walk-in weatherproof construction will be provided.
Front and rear doors will be gasketed and hinged. Front doors,
located at each end, will include panic hardware, three-point
latches and provision for padlocking, while rear doors will be
bolted. An aisle approximately 42 inches deep and accessible
from either of the front doors will be provided at the front of the
switchgear line-up to facilitate inspection and testing of the cir-
cuit breakers and associated equipment while protected from
the weather. One hand-operated crane, mounted above the
switchgear aisle-way, will be provided to facilitate removal and
handling of the circuit breaker elements. An 8" extension on
both ends of the operating aisle eliminates the need for special
enclosure design to accommodate doors on end units that have
instrumentation and metering, and provides additional space for
convenient circuit breaker handling.

The following equipment will be furnished within the outdoor
weatherproof switchgear: light sockets for interior illumination
of the aisle, convenience receptacles and space heaters in the
switchgear to prevent condensation of moisture, a switch for all
the space heaters, and a switch forthelamps.

The complete assembly will rest on a formed steel base built up
from units provided under each vertical section and running
perpendicular to the length of the switchgear. The underside of
the enclosure and base structure will be undercoated with coal
tar emulsion material.
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DETAILED SPECIFICATIONS

This detailed specification will describe ____ group(s) of
Siemens-Allis METAL-ENCLOSED LOW VOLTAGE POWER
CIRCUIT BREAKER SWITCHGEAR, type O R, O SR, with type
0O RL, O RLX (extended ratings), O RLF (Fused) Circuit Break-
ers. These assemblies will be equipped as follows:

1-Set 0 5000A, O 4000A, O 3200A,02000A, 0 1600A, 3-Phase, 3
Wire,
O Copper Main bus, bolted and silver-plated at connection
points
O Aluminum main bus, welded at connection points.

O 1-Neutral bus, O Copper, O Aluminum, O 50%, O 100%, of
main bus rating (optional).

1-Ground bus, Copper.

O 1-Set of space heaters, one located in the main bus compart-
ment,and one space heater per cell of each vertical unit.

O 1-Set thermostats as required for space heater control.
1-Set of nameplates as required.

O 1-Set of metal barriers between the incoming line bus and
main bus.

1-Set of barriers between the main bus sections at the tie circuit
breaker.

____-Transition section(s), for connection to liquid-filled trans=
former.

__ -Bus connection(s) to dry-type transformer.
O 1-Transition section, for connection to Motor Control Center.

O-Switchgear to be labeled per UL 1558, where comiponent
selection permits.

O-Switchgear is to be designed per NEC sgrvice entrance
requirements.

Circuit breaker, auxiliary and metering cells willbe as specified
below:

INCOMING METERING CELL/NO.
This cell will contain:

__-Potential transformer(s), %120 volt ratio, dry type, com-
plete with primary current®imiting fuses and secondary
fuses.

__ -Current transformersje__ e /5 ampere ratio (whenno
main breaker);

O 1-Control poweértranstformer, dry type, 03,05, O 10 KVA,
single phase, __-120/240 volt ratio, complete with primary
current limiting fuses and secondary fuses, to supply auxili-
ary power.

___-RQ 21 3-phase thermal overload relays for motor protection.
—_-Auxiliary relays, multi-contact.
_-Auxiliafy pelays, single-contact.

__€-Ground detection transformers, complete with primary cur-
rent limiting fuses.

2 -Auxiliary current transformers.
___—=Voltage transducer(s).
L -Current transducer(s).

___-Capacitor trip device (one per breaker or auxiliary relay if
required).

On the front of the panel will be:
___-Voltmeter(s), single-phase, indicatimg, 270° scale, switch-
board class, 1% accuracy.

__-Voltmeter(s), single-phase, indicating; 180° scale, 2% ac-
curacy.

____-Voltmeter transfer switches, 3-phase.

___-Ammeter(s), single-phasg, indicating, 270° scale, switch-
boardclass, 1% accdracy.

___-Ammeter(s), singlézphasé;indicating, 180° scale, 2% accur-
acy.

___-Ammeter transfer'switches, 3-phase.
___-Wattmeter(s){ 3-phase, indicating.
___-Powertactormeter(s), indicating.
___Varmeter(s))3-phase, indicating.
____-Watthour meter(s), —-element.

< =Watthour meter(s), ____-element, with demand attachment.
»-Overcurrent relay(s), device No. .
. 2bUndervoltage relay(s), device No. 27.
_L ¥ Overvoltage relay(s). Device No. 59.
L -Lockout relay(s), device No. 86.
O-Current test block.

O-Potential test block.

0 1-Set of three (3) ground detector lights indicating, with test
pushbutton.

__-Circuit breaker control switch(es), Siemens-Allis type “210",
complete with one red and one green indicating lights.

MAIN BREAKER CELL NO.

—_ -Type RL- air circuit breaker, O electrically, 0 manually
operated. Mounted on the circuit breaker will be:

O 1-Static Trip Il solid state overcurrent trip device with Type
O TI(OT),OTS(OT), O TSI(OT), tripping characteristics.

0O 1-Static Trip |l solid state overcurrent trip device with Type
O TI(2T), O TIG(3T), O TS(2T), O TSG(3T), OTSI(2T),
OTSIG(3T) tripping characteristics and indicating trip targets.

0O 1-Set of three current limiting fuses with an interrupting rating
of 200,000A symmetrical, plus blown fuse indication and a lock-
out system to trip circuit breaker upon blowing of any fuse.

O 1-Undervoltage trip device, instantaneous.

O 1-Undervoltage trip device, time delay.

0O 1-Shunt trip device.

O 1-Overcurrent bell alarm device.

O 1-Operation counter.

O 1-4 Stage auxiliary switch, mechanism operated. (MOC)

O 1-Shutter assembly, of grounded metal, to isolate primary dis-
connects upon withdrawal of circuit breaker element.

O Cable lugs, for connection of ____ cable/phase.

_ -Currenttransformers, /5 ampere ratio.

0O 1-8 Stage cell mounted auxiliary switch, mechanism operated.
(MOC)

ARy,
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0 1-8 Stage cell mounted cell switch (TOC).

0O 1-Set insulated copper “run back” bus for connection of custo-
mer'’s cables to main circuit breaker line side primary discon-
nects.

O 1-Set bus risers rated A, wire, for connection of
bus duct to main breaker line side primary disconnects.

O 1-Key interlock for interlocking circuit breaker with primary
switch.

O Key interlock for interlocking main breaker with tie breaker.
On the front of the panel will be:

O 1-Circuit breaker control switch, miniature rotary type, com-
plete with one red and one green indicating lights.

O 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.
O 1-Ammeter transfer switch, 3-phase.

O 1-Currenttestblock.

FEEDER BREAKERCELLNO. .

___-Type RL- air circuit breaker, 0 electrically, O manually
operated. Mounted on the circuit breaker will be:

O 1-Static Trip Il solid state overcurrent trip device with Type
OTI(OT),aTS(OT),aTSI(OT) tripping characteristics.

O 1-Static Trip Il solid state overcurrent trip device with Type
OTI(2T), O TIG(3T), O TS(2T), O TSG(3T), O TSI(2T)
OTSIG(3T) tripping characteristics and indicating trip targets:

O 1-Set of three current limiting fuses with an interruptind‘rating
of 200,000A symmetrical, plus blown fuse indication arid,a lock-
out system to trip circuit breaker upon blowing of any fuse:

O 1-Undervoltage trip device, instantaneous.

O 1-Undervoltage trip device, time delay.

0O 1-Shunt trip device.

O 1-Overcurrent bell alarm device.

O 1-Operation counter.

O 1-4 Stage auxiliary switch, mechanism‘operated (MOC)

O 1-Shutter assembly, of groundedametaly to isolate primary
disconnects upon withdrawal of gircuit breaker element.

O Cable lugs, for connection of —__cable/phase.
__-Currenttransformers, £ ¢5ampere ratio.

[0 1-8 Stage cell mounted auxiliarygswitch, mechanism operated.
(MOC)

0 1-8 Stage cell mountedcell switch (TOC).

0 1-Set insulated copper. “‘ridn-back” bus for connection of cus-
tomer’s cables to feeder circuit breaker load side primary
disconnects.

On the front of the pdnel will be:

O 1-Circuit'breaker control switch, miniature rotary type, com-
plete withtenered and one green indicating lights.

0O 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.
@ 1-Ammeter transfer switch, 3-phase.
O9-Current test block.

O 1-Key interlock for interlocking circuit breaker with primary
switch.

0 1-Key interlock for interlocking circuit breaker with main break-
er.
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TIEBREAKERCELLNO. .
_ -TypeRL- air circuit breaker, O electrically, 0 manually

operated. Mounted on the circuit breaker will bé?

O 1-Static Trip Il solid state overcurrgft trip device with Type
aTiOT),aTS(OT),aTSI(OT) tripping characteristics.

O 1-Static Trip Il solid state overcurrenté¥ip device with Type
OTI(2T), O TIG(3T), O TS(2TW), OWFTSG(3T), O TSI(2T),
O TSIG(3T) tripping characteristics'and indicating trip targets.

0O 1-Set of three current limiting fuses'with an interrupting rating
of 200,000A symmetrical, plus'blown fuse indication and a lock-
out system to trip circuitbreaker upon blowing of any base.

0O 1-Undervoltage trip device, instantaneous.

O 1-Undervoltage tripidevice, time delay.

O 1-Shunt trip devicey

O 1-Ovefeurrent bell alarm device.

O 1-Operation‘counter.

0O 1-4:Stage,auxiliary switch, mechanism operated. (MOC)

O%eShutter assembly, of grounded metal, to isolate primary
diseconnects upon withdrawal of circuit breaker element.

O:Current transformers, _______ /5 ampere ratio.

[3,1-8'Stage cell mounted auxiliary switch, mechanism operated.
(MOC)

0 1-8 Stage cell mounted cell switch (TOC).
0O 1-Key interlock for interlocking tie CB with both main CB's.
On the front of the panel will be:

0O 1-Circuit breaker control switch, miniature rotary type, com-
plete with one red and one green indicating lights.

O 1-Ammeter, single-phase, indicating, 180° scale, 2% accuracy.
O 1-Ammeter transfer switch, 3-phase.
O 1-Current test block.

FUTURE FEEDERCELLNO. .

O This cell will be equipped for the future addition of a
circuit breaker O manually, O electrically operated. (Specify
Frame Size).

BLANKCELLNO. .
O This cell will be blank.

ACCESSORIES

1- Crank for manual operation of the circuit breaker drawout mech-
anism.

1- Liftingyoke forlifting circuit breaker elements.
1- Quart of touch-up paint.

1- Maintenance closing device for electricity operated circuit
breakers.

O 1-Test plug, less cable, for drawout watthour meters and/or
switchboard class relays.

O 1-Portable test set, type PTS-3, for testing of the solid statetrip
devices.

O 1-Overhead breaker lifting device. (Standard for outdoor switch-
gear.)
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