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Low voltage metal-enclosed switchgear with drawout type fow
voltage power circuit breakers is used in electric power distribu-
tion systems for the control and protection of circuit conductors
and equipment.

It is installed in industrial power distribution systems, generating
etatinn anviliarv substations and in commercial buildings as the

RL-1600 E.O.

= 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 handling equip-
ment drives.

« Central Statlons — Protect and distribute power to station auxil-
iaries — blowers, compressors, fans, pumps, motors.

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

Available in indoor “R” and outdoor waltk-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,
uniused 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 drawoul carriage.

Static Trip 11* sohd state trip devices are provided on all low
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FEATURES & BENEFITS

e Two design widths of umts. 30 inch and 22 inch. All breaker
sizes can be accommodatedina combination of units of the two
widths.

s Flexibility of mounting arrangements Four-high stacking of
ratings from B00A through 2000A in 22 wide unit.

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

» Extended interrupting capacities optionally available

* UL histing optionally available for cubicles (UL 1558)

s UL listing ot circuit breakers is standard

® increased cable termination area

* Uniform depth. All units are 60" deep for all breaker ratings.

* Welded aluminum main and vertical bus joints: increased relia-
hility and reduced maintenance Bolted copper bus with silver-
rated connections is optionally available

'+ able compartment barriers between adjacent units.
" -.sulated main bus oplionally available

s.1al barriers for ingoming line, bus and cable compariments
optionally avaiable

- ondary wire troughs. with optional covers.

o Al e mmmastad_tasto

s Convenient inspection — With door open and the circuit
breaker fully withdrawn, key components can be inspected
without removal from the rails.

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

o 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, flame retardant, tiberglass-reinforced polyester
insulation, bus supports and rmoldings provide high momeniary
short circuit strength. Edge-lto-edge bus bar arrangements
which incorporate high creepage allowances resist dust buiid-
up and the effects of contaminants.

o Static Trip I1® solid stale 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.

« 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 setling can be made without any special tools by
merely adjusting the knob settings on the Static Trip 11® system.

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

- P B
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GENERAL

Type “R" Low Voltlage Switchgear Assembly includes a bolted
sieel framework. sheet steel enctosure, individual breaker com-
partments, hinged breaker and auxiiary compartment panels,
drawout breaker guide raus, interlocks. three-phase buswork and.
supports, stationary primary and secondary disconnecting devi-
ces, ground bus. power cable termination connectors, control
cable terminations. instruments andrelays, control wiring, termi-
nai blocks ang instrument transformers

Meter and Auxihary Compartment {Page 9)

pury

Contral Wiring (Page 9}
. Control Circurt Fuses (Page 6)
_ Telescopic Breaker Drawout Rails (Page 6)

_ Stationary Secondary Disconnects {Page 6)

_ Breaker Escutcheon Opening

Indicating Instruments

RL-3200 Electrically Operated Breaker in Connected Posiion
RL-3200 Efectrically Operated Breaker in Test Posttion
RL-1600 Manually Operated Breaker in Connected Position
RL-800 Manually Operated Breaker in Connectec Positron

Future Breaker Compartment (Page 6}

. Auxtiiary Compartment

. Biank Compartment

Ventilation Openings (RL-2000, RL-3200 and RL-4000)
Ventilation and Lifting Structure

Interunit Wiring Trough

Figure 1. Typlical Group indoor Switchgear.
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STANDARDS & RATINGS

Siemens-Allis Type "R" and "SR metal-enclosed low voltage
switchgear with drawout power air circunt breakers s designed,
tested and constructed to be in accordance with ANSI C37 20.
~Switchgear Assembles’. and other related ANS| standards. as
well as the applicable standards of IEEE and NEMA, and meels
the applhicable requirements of the National Eiectric Code (NEC).

The Type "RL" drawout circun breakers are in accorgance with
ANSI C37.13, C37 16 and C37 17 for the frame sizes from 80010
4000A.

Optionally available, an Underwriters Laboratory (UL) hsting
mark (label} can be supphed tor each vertical unit provided the

specific unit contains only devices which are L Iisted or are UL
recognized componenis found suitable for intended use

When the assembly 1s specified for appiication as "Service
(Entrance} Equipment”, the adddicnal features and moedifica-
tions as required by NEC are incorporated

All circuit breaker drawout elements are UL hst marked as
standard.

The assembly is UL hsted in accordance with UL 1558 entitled
“Low Voltage Power Circuit Breaker Switchgear’. conforming to
ANSI £37.20, C37.50 and C37.51

SPECIFICATIONS — CUBICLES

Framework and Compartments

The swilchgear is totally metal-enclosed ventilated multiple unit
construction. wherein the switching structure basically 1s com-
prised of an assembly of individual standardized enclosed breaker
compartments 1o form a single. compact switchgear unit. Each
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. Constructionis of 11
gauge steel or equal. except doors. top plates and rear piates are
14 gauge. Side sheets are 14 gauge with 2 thicknesses between
unts.

The switchgear assembly is compased of as many vertical units
as required. Normally the end units inciude provisions for the
tuture installation of additional units

Low voltage metal-enclosed switchgear has the accepted fea-
tures of complete dead-front construction, with totally metal-
enclosed circuill breakers. metal-enclosed top. rear and ends of
the complete switchgear ang including complete interlocking
teatures, all in accordance with ANSI C37 20-1974

The steel framework of Type R low volltage switchgear |s con-
structed of pretormed, full depth, #14 gauge steel side sheets
bolted together and reinforced with cross-member braces to form
arigid, sel!-supporting.compactassemb\y.Compartments hous-
ing each iow voltage power circuit breaker are bolted steel sub-
assemblies mounted within the framework to torm the complete
switchgear assembly. The top. side and rear sections are fitted
with removable steel sheets securely bolted to the framework
forming a rigid assembly Wherelwo vertical breaker sections are
to be mounted together side by side, there are two thicknesses of
#14 gauge steel between adjacent circuit breaker compartments.

The circuit breakers are barriered from the bus/cable compart-
ment by the compartment housing the breaker.

The bus/cable compartment ncludes the mamn horizontal bus
which can be provided at either of two levels, nser bus. connec-
semme femem tha main hus 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 destgned for bolted connec-
tion and are incorporated as standard eliminating any need fof
field weiding. The main three phase horizontal bus 1s 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 t¢
also available as an option.

Main bus ratings are 1600, 2000, 3200, 4000 and 5000 amperés
continuous. Bus bracing is based on smallest breaker short cir-
cuit raing Minimum bracing is 65,000 amperes RMS symmetr-
cal. Other symmetrical bracings are 85.000and 130,000 amperes

| R R ' - IR -
. "

L.

Figure 2. Rear View Showing Welded Aluminum Main Bus. Not
Bolting Provisions for Shipping Split or Future Ex
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A neutral bus s turnished when specified. and can be ratec 1600,
2000, 2300, 3200 or 4000 amperes continuous

A 147 % 2" ¢ wpper ground busis furnished as standard exlending

through al  uis and securely bolted to the structure Provisior s
made withn cach unit for mounting of grounding cable lug

Optional ba  2rsas shown in Figure 3 can be provided between

the bus and \le areas toisolatethecable area Barriers are also
availlabletc - - atetheincoming busof man circurt breakers from
the mam b, ..ot shown)

The assembly ‘s designed for temperature mitations 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 15 designed for 65°C
maximum rise above 40°C ambient Air surrounding the switch-
gear cable cannecticn points is imited to 45° C rise above 40°C
ambient. ANSI C37 20, paragraph 7 includes apphcation re-
quirements

B Load side (runback} conductors tor feeder circuts are a single
X piece capper design through 1600 amperes, with no bolted joints
from circuit breaker disconnect to the cable lug mounting surtace
Figure 4. Runbacks are insulated with sleeve tubing where pass-
ing through the main bus area. and are supported 1n a high
strength glass polyester molding. Feedercircut breaker cells are consis-
tently arranged with top studs connected to the main bus. and Figure 3. Rear View Showing Bolted Copper Main Bus and Bus-
lower studs 10 outgoing cabie terminations Cable Compartment Barriers.

Insulation System

Track-resistant Pyro-Shietd nsulation 1$ used throughoutn the
coordinated insulation system and designed to provige hberal
creepage allowances Pyro-Shield insulation, a fiberglass-rein-
forced polyester matenai, has high impact strength which elimi-
nates nsk ot damage due to short circuit stress and assures |Ow
moisture absorption Other advantages are high flame retard-
ance, long hte — even at high temperatures — plus high resis-
tance to chemical fumes

Pyroc-Shield moldings are used for the circuit breaker base plate
10 mount the contact structure The moldings include contoured
surfaces to increase creepage distances and to avoid continuous
surfaces for dgust build-up.

Figure 4.

Primary disconnects are mounted on Pyro-Shietd sheets in the
cubicle. The high momentary strength prowided by the edge-to-
edge bus bar arrangement is coupled with high creepage dis-
O tance Pyro-Shield insulation to provide the bus bar bracing.

A completely insulated bus bar insulation system s optionally
available tor the main and vertical bus within the breaker units
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Circuit Breaker Compartments

Each circuit breaker compartment in. ludes as standard the sta-
tionary primary disconnects, groun. Jisconnect. and the tele-
scoping drawoutl rails. plus the assuc ed safety interiocks

Circuit breakers can be fully withare 1 0N compartment rais.
which include ball bearingsto reduce’ tion Therallstelescope
to allow the breaker to extend fully o the compartment with-
out the need for additional extensior a7 adapters Figure 5.

Cells for electrically operated circut bieakers also include the
spring mounted secondary disconnect molding plus control cir-
cuitfusing with clear plastic dead front fus 2 holders Refer Figure6.

3

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

Figure 6. Typical Compartment
for Electrically Operated Breaker
with Secondary Disconnect and

The pull-out fuse holder Figure 715 designed with a set of chipsto
allow the storage of the holder in the fuse block when circuit 1s
disconnected This teature provides benefit of not misplacing or
interchanging of fuses while performing maintenance on a
breaker

Each circull breaker cell incluges provisions for mounting up 1o
three "RD” current transtormers for metering or relaying. Figure 6
shows three current transformers installed inan RL-800 cell, with
the glass polyester barrier removed to show the transformers
Figure 8 shows an RL-3200 cell with glass polyester barrier
installed over the current transformers.

Figure 7. Control Circult Dead
Front Fuse Holder.

Fuse Holder. Note Barrier Re-

moved from CT's.

!\ T TR R

Figure 8. Typical Compartment
for RL-3200 or RL-4000. Note

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.
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Circuit Breaker Closed-Door Racking

fi., worg the breaker in or ocut 18 accemphshed by operahng a
ta¢n-ng SCrew with a crank as shown in the iltustrabons Tre
screw operates a clevis on each side of the breaker that fits into
rine mounted on the compartment wall The 1 otion of the clevis
around the stationary pins moves the break nto or out of the
compartment and provides positive posti g of the breaker
thrcughout its movementfrom disconnecttoc nected posit:on

Wher the breaker s completely racked «n 1! aio to be in the
CONNECTED position. Figure 10. This 15 th- rmal operating
position Asitisdrawn out, it passesintcaTi T nosition where
the pnimary disconnects no fonger make cont. ! but the secon-
gary cicuits remain connected. in this position tne breaker may
be opened and ciosed for lesting without ene nizing the icad.

NIROGLLI

Beyond the test Iocation the breaker isin the DISCONNECTED
position where all contacts are partec Ra-k ngotthe breaker can
be done while the compartmentdoar s o geclosed Figure 1l

A positionindicator 1s iocated on the front of the breaker mecha-
rmsm cover The breaker movement relative to the Connect, Test
and Discornect postions may be observed while turming the
racking crank

T o

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

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

INSTRUMENT AND CONTROL TRANSFORMERS

Potential Metering Transformers

Tabie 1, Type BT Potential Transformers

These are mounted within metening

compartments, and are protected by

primary pull-out type current imiting
fuses Secondaryfusesare aiso provided

Accuracy Class
@ 60 Hz
Thermai
Burden Volt-Amp Rating Weight
Ratio w X Y Rating VA Cycles Lbs.

600/120 06 06 1.2 100 500 50/60
480/120 0.6 0.6 1.2 100 500 50/60 16
288/120 06 06 1.2 100 500 50/60

NOTE Thermal rating based on 30°C nise above 55°C ambient

Control Power Transformers Table 2. Type BT Control Power Transtormers — 115°C Rise

Primary Secondary Weight
These are normally mounted within rmetenng Kva Phase Voltage Voitage Lbs.
compartments, and are protected by pnimary 3 80 |
pull-outtype current imiting fuses 5 1 85

240 48 120.240
Secondary fuses are aiso provided Where 1000 0 0.2 135

- ST

185
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INSTRUMENT TRANSFORMERS

Current Transformers

Most arrangern enis have curtent transiormers mounted or the
stationary prnimary gdisconnect studs where they are readuy
accessible when a feeder circutt change requires replacement of

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

Accuracy © 60 Hz ]

Metering Burden (ohms) Relay
Ratio Bo1 | 802 | B05 | B0 | B-20 | Class

100 5 12 24 48 | cs
150.5 12 12 24 | 48 c10
200 5 0.6 12 24 2.4 C15
2505 06 06 12 2.4 48 C20
30075 03 0.6 12 12 24 c20
4005 03 0.3 06 1.2 24 c30
5005 0.3 03 0.6 0.6 12 C40
600/5 03 0.3 0.3 0.6 06 c50
BOC5 0.3 03 03 0.8 06 C40
10005 03 0.3 03 0.3 06 C60
120075 03 03 0.3 03 0.3 c70
15005 0.3 0.3 0.3 03 03 c80
1600/5 03 0.3 0.3 0.3 03 C8o
20005 03 03 0.3 0.3 0.3 C30
LQSOD/S 03 03 0.3 0.3 0.3 €30

(3) Breaker compartment will accepl 3 CT's in-line on low

er disconnects

Table 2. “RD-200": For AL-3200 () or RL-4000 () Applications

Accuracy @ 60 Hz

Metering Burden (ohms) Relay
Ratio B-0.1 B-0.2 BOS B-1.0 B-2.0 Class
1000/5 03 03 0.3 03 06 C70
1200/5 03 03 03 03 03 C80
1500/5 03 03 03 03 03 c110
2000/5 0.3 03 03 0.3 03 80
2500/5 03 03 03 03 0.3 C100
3000/5 03 03 03 0.3 03 C70
3200/5 0.3 03 03 03 03 c70
40005 03 03 03 03 0.3 Cs0

{1) Breaker compariment
disconnects

A\ Bemavar ramasrtmant will accept

will accept a total of 6 CT's, 3 pn lower and 3 on upper

3 CT's in staggered arrangement, 2 on lower

=T's for those of a different rating No need to enter bus or cable
ompartmenl and disturb primary buswork or disconnect cabies
v hen replacing CT s,
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Metering and Auxiliary Compartments

Instruments, meters and switches for main bus metering are nar- one percent accuracy ang 250° scales Optienal switches are

mally grouped on a panel above the main breaker This compari- Siemens-Allis Type [ 10 Watthour meters are switchboard type.

ment also serves to enclose auxiliary devices. potential trans- and provided with rawout cases which include built-in test

formers. control power transformers and the ke tacihties

Standardindicalmgmslrumemsarerectanguiarpane\typewﬂh? Primaryfusesferpce: taltranstormersandcontrol powertrans-

percent accuracy, semi-flush mourted Standard ingtrument formers are instaftie = 1 pull-out range type fuse holders The

transfer and breaker control switches are miniature rotary type. secondary fuses ma. suppbed in pull-outtype fuse holders as

Optional switchboard indicating instruments are avalable with an option

Figure 12. Typical Front Panel of Main Metering Figure 13. Interior View of Typical Main Metering Compartment with
Compartment. Potential and Conirol Power Transtormers and Optional
Wire-End Identification Markers.

---.-.;;-_-.!

Feeder Metering

Commaon instrumentation and control devices can be accommeo-
dated on teeder circuit breaker cell doors, including any or all of
the tollowing:

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 transter switch, rotary type

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

g

Control Wiring

All secondary and control wiring is No 14 {(mimmum) extra frex)-
ble stranded copper type SiS. Termination I1s by compression

type. insulated ring terminals for connection to screw type termi-
Q nal blocks and screw type device terminals For termination to

devices not having screw type lerminals, sleeve connectors. 1ock-
ing tork terminals or tab type disconnects will be employed
Optionel wire-end igentification markers can be supphed as
either adhesive backed vinyl wrap-around of vinyl slegve type Figure 14.
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Accessories
standard Accessories
Each switchgear assembly wiil include as stancard assembly drive mechanism posittvely drives the shutter in both

opening and closing function.
Crank for circuit breaker racking pemng g

Litting bar assernbiy for all circult breaker types

Manuai spring charging handle if electrically operated circunt
breakers are (ncluded

Quart of touch-up paint

Optional Accessories

Inspection and test cabinet. indoor wall mounted with necessary
control for testing electrically pperaled breakers while breaker is
outside of unit.

Traveling Crane — Optional on Indoor

A hoist for ease of breaker handiing, which is mounted on top of
each swilchgear 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 a two point tift. Then the hook
from the crane is connected to the bar and by turning a crank
which reeils up the cable attached to the hook. the breaker 15 ;
raised or towered. Figure 15, Figure 16.

This hoist is optional on indoor groups, but is standargd with Wire Trough Covers

putdoor lineups . .
Removable trough covers are available for enclosing secondary

wiring within each vertical section in the primary bus and outgo-

opuona| Features ing cable areas Figure 17.

Shutters Hinged Rear Doors — Indoor

Grounded metal shutters are optionally available 10 provide pro- Full height tormed rear door wrth removable pin hinges are avail-
tection against accidental contact with energized primary dis- ablein place ot standard spht, bolted on plates. Doors are secured
connects when the breaker is withdrawn from its cell. The shutter by hex head hardware. Figure 18.

4

m-ii. &-ne Wea Trauah with Fiaure 18. Rear Hinaed Doors Offer Easi
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Outdcor Switchgear

Outdour switchgear. type "SR’ «s simular 10 indoor switchgear
except that it1s enclosed in & weather resistant {NEMA 3R] steel
housing. The equipment 15 designed so that weather conditions
will not affect operation of the swichgear An Muminated
expanded service aisle 15 provided at the front of the switchgear
allowing 1mspection and matntenance without exposure 10 the
elements Anaccess dooris provided ateachend of the front aisie
wall with pamic par latch release inside the aisie The rear of each
cubicle 1s 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 Ying to assure complete enclosure. Synthetic
rubber gasketing around front and rear doors insures thorough
sealing of the unit. Shielded ventilalicn housings are appro-
priately located to permit proper air circulation, but to exclude
dust, dirt and ingects

For protection from snow. rain and dust. each group 1s mounted
on an integral six inch formed sheet steel base assembly which
provides a rigid support for switchgear umits and a tight bottom
seal. A bituminous undercoating is applied to all undersurfaces
as protection against moisture and cOorrosion.

Hinged front doors provide easy 8CCess 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 operation of the
space heaters.

Standard accessories for outdoor units include all those provided
for iIndoor switchgear. |ln addition, a light is mounted inside the
aisle opposite the front of each unitand are controlled by 3-way
switches on each end wall Each group of units containsg a con-
venience outlet and wall mounted panelboard with four molded
case circuit breakers for control and protection of switchgear
auxthary circuits

A traveling hoist is standard for cutdoor units.

Figure 19. Typical Outdoor Construction. Note Front Aisle Exten-
sion on Each End.

Finish

The structural steel paris 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 and drying agent. The panels are treated similarly.

The hot phosphate bath effects a chemical conversion of the
metallic surface to a nonmetallic phosphate coating. Insoluble in
water, this coating is effective in retarding corrosion. It is an
excellent undercoating for paint.

After cleaning and stabilization, the framework and paneis
receive a coat of rust-resisting paint. The framework, panels and

other detail parts are conveyed throughtwo zone baking ovensto
insure adeguate curing All exterior surfaces of outdoor weather-
resistant equipment are given an additional finish coat of paint.
Standard indoor himish s light gray ANSI 61, outdoar, dark gray
ANS1 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 neec
for periodic repainting
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SPECIFICATIONS — CIRCUIT BREAKERS
General Description and Operation

The RL series low voltage power crrcuil breakersare designed for
£00-vo'l and below service with current carrying capacities up to
4000 amp and interrupting capacities up to 200 D0 amperes
These compact. fast operating dead-trontcircurt breakers incor-
porate a stored energy operating mechanism for fast pcsitive
closing

12 11 13

Figure 20. RL-800 Manually Operated Circuit Breaker.

. Handle tor manuslly charging stored energy closing springs*”®
. Contact position indicator

. Stored energy mechanism position indicator

. Handle stop

Conisci closing release lever

, Circuit breaker rating nameplate

. Tripping lever (with padiocking provisions) with guard

. Static Trip 1* overcurrent device

. Static Trip [I¥ test points

. Static Trip )¢ rating namepiate

. Racking mechanism shutler (with padlccking provisions)
. inter-phase barriers

. Arc chules

. Clevis attached to racking drive screw

b
alﬂﬂﬂﬂ!’!hu”-‘

- b b b
WA -

RL series low voltage power circuit breaker inciudes a stored
energy cperating mechamsm (either manually or electrically
operated). arc quenchers. main and arcing contact structure,
Inguctive tnpping sensors, static overcurrent trip device. controi
wirng. auxiliary switches, interlocks and position indicators

Figure 21. RL-B00 Electrically Operated Circuit Breaker,

15. Drawout rails

16. Secondary disconnects® {not Wustrated)

17. Auxiliary switch*

18. Spring charging motor {electrically operated breaker only}

19. Power switch tor spring charging motor {electrically
operated breaker only)

20. Bell slarm manua! reset tever

21. Ground shoe conlact

22. Racking interiock bar

23. Racking position detent

24, Racking position indicator

* Dptional on manus! breakers.
** Opiional on electrical breakers.
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Manually operated Clreuit bregners consist of 3 pole single throw
element mechamcally trip free compiete with static overcurrent
trip device, manually charged stored energy closing mechanism,
interpole barriers. arc quenchers, operating handle. push button
mechamical tnp posimion indicator. all mounted to provide the
drawout feature

Electrnically operated circuit breakers caonsis! of 3 pole singie
throw element mecharically and electrically tnp-free, complete
with static overcurrent tnp dewice, electncally charged stored
energy closing mechamsm, interpole barrers. arc quenchers.
electrically operated spring release solenoid. shunt trip device,
push button mechanical tnp. position indicator, four auxiliary
switches. all mounted 10 provide the grawout feature.

Stored energy provides a quick-make switching mechanism that
assures high speed closing of breaker primary contacts, inde-
pendent of the operator Paositive, controlled closing prevents
unnecessary arcing between the movabie and stalionary breaker
contacts as would be the case with slow or hesitant manual

closing This prevents the potentially dangercus resull of im-
proper closing, thereby lengthening contact ang preaker life

Manual operated stored energy breakers are charged by one
downward stroke of the handle Figure A wher handle s released
It returns 10 the normai position A closing tever locaied on the
front of the breaker behind the manua! charg ng hansie releases
the stored energy to close the breaker, F.gure B

Eiectrically operated stored energy breakers are closed sMCothly
and positively by the action of springs that have been precharged
by an electric motor The springs remain charged indefinitely
until the breakeristo be closed When energysreleasedtoclose
the breaker. the motor automatically recharges the springs for
another closing operation.

Manual tripping of manual and electncally operated breakers is
accomplished by operation of the manual tnp lever, Figure C.

As an option to etectrnically operated stored energy breakers. a
manuat spring charging handle as furrished on manually oper-
ated breakers can also be supphed. if specified

MANUAL OPERATION

A) A single, complete down-
ward movement of the
handle manually charges
the circuit breakerclosing
springs A ratchetinsures
acomplete closing stroke

C) Depressing the manual
trip lever opens the circutt
breaker contacts Notethe
provision for padfocking

B) With the manua! handle
returned 1o vertical pos:-
tion, the closing release
lever 1s depressed. releas-
1ng the spring energy and
closing the breaker con-
tacts Thissimultaneously
charges the opening
springs

Provision for Padiocking “Trip Free”

The push button mechanical trip lever includes a slot with provr
sion with 3 padlocks When padiocked in the depressed position
the circuit breaker is trip free, and the contacts will not move ever
it the closing release or electric close coil aperates If charged
this closing spring will discharge, but the contacts wili remain u
the open position.

The racking mechanism shutter includes provisions for one pad
lnrk ta nrevent unauthonized racking.
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Primary Disconnects

Primary circudt connections between the remacvable 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 compariment The finger contacts are
mounted on the studs of the circuit breaker. faciitating inspec-
tion and maintenance The stationary contacts are mounteg ona
sohd Pyro-Smeld insulation sheet which s bolted to the rear wall
of the breaker cubicle.

Primary disconnecting devices are arranged so that confact is
made only whenthe removable circuit breakerisnthe 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 Asthecircuil breaker is moved into the operat-
Ing position, the wiping action of the self-ahgning contacts
assures low contact resistance

$econdary Disconnects

Seconcary circuit connections between the circuit breaker and
stationary swilchgear structure are made by means of automatic.
seli-aligning, multi-contact, silver-plated, side-type connectors.

The contact surfaces on the stationary element are heavily sitver-
plated copper strips mounted or a molded base of Pyro-Shield
\nsulation. The stationary contact surfaces are recessed to prop-
erly guide the movable fingers and to prevem accidental short-
circuiting of the control circuts

The movable secondary disconnect elements are 'ocated on the
lower left side of the low voltage power circuit breaker, well below
the arc quenching area to avoid contamination fromrapidly rising
arc product gases. With the panel door open. the engagement of
the secondary disconnecting elements 13 ciearly visible to the
operator

The secondary connections automatically make contact when
the breaker 1s in both the test and connected positions

TYPICAL FOR:
RL-800

RL-1600
RL-2000
n :
-
P zx
RL-1600

Ground Connection

A ground contact on the removabie 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-0ut Interlocks

Integral parts of the circuit breaker mechanism include provi-

sions 1o:

1 Rack the circuit breaker in or out of the cubicle compartment

2. Interlocking o prevent racking a closed circuit breakerintc or
out of the connected position.

3. interlocking to prevent closing a circuit breaker unti! it:s fully
racked to the connected position,

4. Interlocking to prevent withdrawing a circuit breaker from the
cubicle while the closing springs are ¢charged

in order to rack the breaker into its compartment, the manual trip
bar must be depressed and the racking mechanism shutter
opened o gain access to the racking screw Figure 23 Asthetrip

TYPICAL FOR:
RL-3200
RL-4000

RL-3200

Elanes 92 Diteannects Provide the Drawout Capabliity of
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baris depressed ashall connected to it movesto permitopening
the shutter. which holds the barin Asiongasthe baris fressed:n
and the shutter 1s open. the breaker s trip free, and cannot [a13
closed This inlerlock arrangement prevents racking the breaket
tn or out whi > 1t s closed

The cubicle  'ertock rogd s also directly actuated by the move-
mentolthe r ualtripbar Withthe manualtrip barinits normal
positionther  rlockrod is extended, with inip bar pressedan the
rod 15 withdr. 1 At positions corresponding to Test and Con-
nected.the¢ - dedrodsengagedinaposition holeon the side
of the cubic  itus is aided by a detent on the breaker which
engages the « ubicte 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
hreaker can then be operated for test if desired.

The same procedure 1s followed for mavements inte the con-
nected position In the CONNECTED position. the intetfoch wil
simuiarly engage the cubicle posttion hole and reset, ailowing the
circuil breaker to be closed. This prevents closing a circuit
hreaker which 1s not in the CONNECTED position

With the circuit breaker between positions, the interlock bar witl
not engage the postion holes of the cubicle. If the rntertock bar s
no* 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 15 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 before reaching the Disconnect position.

Arc Interruption

The RL series low voitage power Ccircuit breakers interruptin air,
using arc chutes to elongate and cool the arc for high speed
interruption Circuit breakers equipped with instantaneous tnp
will interrupt a bolted three phase shortcirguitin 3cycles or less

A short circuit or overload will be detected by the sohd state tnp
device, which will trip the circuit breaker via the tnipping actuator
The opening springs will cause the movable contacts 1o open.
The main contacts open first, to transfer the fault current to the
arcing contacts. As these part, the thermal and electromotive
characteristics of the arc cause it lo be forced into the arc chute.
where the metai plates elongate. constrict and cool it

Figure 24. Circult 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.

Fused Circuit Breakers

The 800, 1600 and 2000 ampere frame size circuit breakers are
available with integratly mounted current limiting fuses, to
Increase their interrupting rating and/or limi the short ¢ircunt
current to downstream equipment The fuses are bolted in series
with the upper se* of primary disconnects. An open fuse tripping
device is wired 'n parallel with the main fuses. to insure that the
circuit breaker opens if a main fuse interrupts, thus preventing
single phasing Trus device holds the ¢ir¢uit breaker trip-free until
its reset. It also indicates which main fuse has interrupted.

The larger frame size circuit breakers. 3200 and 4000 ampere, are
available with current limiting fuses mounted on a separate draw-
out element, which is key interlocked with the circuit breaker 10
prevent racking the fuse elerment unless the circuit breaker 18
racked to the disconnect position

The breakers have been qualfied to all required standards ang
are UL st marked. based on use of either Gould-Shawmut or
Reliance current hmiting tuses, which are specially designed for
use with Siemens-Allis Type RL circuit breakers.

Fuses rated 600 amperes ang below are Class J, Chase-Shawmut
Cat No AdJ or Rehance Cat No LEF

Euses rated B0O amperes and abaove are Class L. Chase-Shawmut
Cat No A4BY o Retiance Cat No LEF.
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Key Interlocks (Optional)

Provision 18 included tor 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 operationofa
remote device uniess breaker is open These are also used 10
interlock main and tie breakers and to interlock main breakers
with disconnects or interrupter swiiches

Truck Operated (TOC) Cell Switch

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

The switches contaiming 4 or 8 contacts are mounted in the rear
termination area The switch is actuated by a reliable push-pull
mechamsm from the circwit breaker. The switches have field
adjustable contacts for simple conversion of contacts from nor-
mally open ("a type) to normally ciosed ("b" type) Eachcontact
may be adjusted individually without disassembly or removal of
wiring See Table 1 for ratings

Cubicle Mounted Auxiliary Switches (Mechanism
Operated — MOC)

Used for prowiding indication {remote) or control interlocking
based on main contact position (open vs closed) Whenauxihary
swich contacts are required beyond the 4 contacts avadable on
the circuil breaker, B Mechanism-Operated auxihary swiich
(MOC), containing 4 or Bcontactsis mounted in the rear termina-
tion area. The switch is actuated by a reliable push-pull mecha-
mism from the circuit breaker The swiiches have field adjustable
contacts tor simpie conversion of contacts from normally open
{"a” type) to normally ctosed {"b” type). Each contact may be
adjusted individually without disassembly or removal of wiring
See Table 1 for ratings

[
Figure 268. MOC and TOC Switches. Cover Removed 10 Show
Field Convertible Contacts.

Table 1. “Q-11" Breaker Mounted Auxiliary Switch(® and MOC and TOC Switch Ratings

l Volt oe 1 AL
olts aa T aa T 19k 250 120 | 240

(1) For breaker mounted swiiches, himied
1n 20 & rontinuous rating of standard
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Shunt Trip
Table 1. Shunt Trip Coil Rating

Provides means to electrically trip from a remote device, such as [ S— T !
pushbution, switch or relay for automatic tnipping #tis standard i Shunt Trip ‘
on ail electnically operated breakers and optionally avaltable on ____ Control Voltage | (Amperes) |
manually operated breakers 1 0perating<}> i
Since the shunt trip coil 1s designed for a momentary duty ¢ le | Nominal 4' Range . Inrush
an a auxihary contact switch 1s used to interrupt ot o uit 24 14-26 N 1T T |
immediateiy after the breaker s trnpped Energzation of the i a5 ‘ 18-38 1 3! ‘
causes the armature 1o pick up and rotate the trip tatch 1o trg @ : 4t i 2856 | 5 a5 |
breaker A compressionspring returnsthe armaturetoitsns: i ‘% e [ L 70-140 ‘ 276 :
position i 250 1 140-2B0 ! 185 i
60Hz | 120 5 104127 77 I
Operation Counter (Option) | AC 240 | 208254 | 34|

Mounted beneath the breaker mounted auxilary switch, th=
mechanically operated, 5 digit non-resettable counteris actuates
from the auxiliary switch operating mechanism.

Table 2. Undervoltage Coil Rating

Nominal Voltage
Undervoitage Trip Device (Option) Control .
Voltage Pickup Dropout

The undervoitage trip device provides protection against the

) 48 40 24
effects of a drop in normal bus voitage and functions to directly DC 25 1
trip the breaker. Pick-up 1s 85% or less of rated value drop-outis ! 05 62
between 30% and 60% of the rated value Pick-up and drop-cut 60 Hz 120 100 50
gre individually adjustable. Either instantaneous or time-detay AC 240 or
operation can be supphied Thentegral statictiming unitis adjust- 480D — —

able from 0.04 to 4 seconds for providing a time delay between 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)
Nominal Bell Alarm Contact
The bell alarm swilch is initiated by the operation of the Static Control Ratings {Amperes)
Trip Device, and functions to operate a switch Voltage ! Continuous Make | Break
14

;r:e contacts may be used for remote indication of an automatic 48 T 05 100 05

P 7 DC | 125 05 100 | 05
A single pole double throw (SPDT) oradouble pole doublethrow 250 (! 100 025

T | . Th t

{DPDT) switch s avarlable. Table 3 e sw‘tgh operator must be 60 Hz | 120 100 100 00
reset either manually, or optionalty by electrical reset The con- AC | 240 100 100 06
tacts of the bell alarm switch can be connected in seres with the
breaker closing coil, to provide a lockout feature 10 prevent re-
closing atter a taull [—‘ ‘—I—yq P—ﬁ FTﬁ
Electrically Operated Interlock (Option) 2 M & 2) (1) Qs (4
This interlock provides a means 1o electrically intertock two a. SPDT Contact b. DPDT Contact

breakers to prevent both being closed at the same time These
electro-mechanical devices amount to an additional selenoid that
must be energized before the breaker can be closed. When the
device is de-energized the breaker is held trip-free so that it

cannot be closed either electnically or manually The devices are Nominal Voltage

avaiiable for 48, 125 and 250 volt D.C as well as for 120 and 240 Control Max. Min.

volt A.C. They are similar in construction and mount in the same Voltage Pickup Dropout
location as the undervoltage tnp device The electrical intertock 48 28 15

has a mechanical link from the device 1o the main shaft of the DC 195 100 28
breaker 1o hold the device in the picked-up position when the 250 200 75
breaker is closed Once closed the device can be de-energized -
wsthnit tannina the breaker. There are no adjustments for pick- 60 Hz 120 104 36

() Not avalable Use 120 VAC undervoltage device with

appropriate 240-120 or 4B0-120 voltage transtormer in

cubicle

Table 3. Bell Alarm Contacl Rating

Table 4. Interiock Coil Rating
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OVERCURRENT TRIPPING DEVIiCES

Static cvercurrent tnpping systems have been standard on the
S emens-Alhs LA ine of circunt breakers since 1961 The tripping
system was updated in 1971 1o maxe use of the tatest integrated
circuit components and 15 called STATIC TRIP I Based onits
time proven service record. it continues as the standargd tnpping
system for the RL senes breakers

Static Trip 11 Trip Device Features
» Ease and accuracy (n making field adjustments
s Excelient repeatability.

¢ Negligible change in characteristics with normal temperature
variations.

s Continuous pick-up adjustment over a wide range — no tapstoe
change.

¢ Ground current tripping available without an external relay
+ Targets availlable to indicate the cause of tripping

« Simple field testing without need of a primary current source
—portable test set available as an cption

* Minimum maintenance — only one moving part
+ Simple breaker rating change.

s Flexibility — many combinations avaitable including long 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 readly accessibie 10 the operator for simple adjust-

ment of al! settings

F‘['.

Fig;ire 28

Tripping Transformers

The tripping system 1s completely contained on the circuit
breaker. The powerfortrlppingthebreakerandroroperahngthe

e Aiimm e Aensn fram tho

transtormer m-unted in the cable compartment A signal, propor-
tionaltoprim. g current is taken from these same tripping trans-
formers The nal s appliedtothe staticinp device and causes
1t 1o operats tripping actuator to trip the breaker in accor-
dance win & re-set time delay versus current magnitude
relationsh:p

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 1s reset mechanically and held in that pos;tion
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 hoids the
armature and spring firmly in position. Whenthe fiux-shifting ceil
1s energized by the static trip device. the flux of the colland air gap
cancels the flux of the permanent magnet, releasing the armature
which allows the spring to act to trip the breaker

~——— Armature

/ ~— AlrGap

Permanent

Sering - Magnel

Trip Coll
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Oes”
(e current Sysiem
A~ LA, i state 11p sysle

Thi powet SUPEI

« otnecdlomaintaina constant ratic and
., ++ eaturate o as 1o mitmaximam pOWwWer

Coen e

- B Coe . oregntrelabenship of the long time de:ay C'r-

et as follows apulse
Y
L
- Aty Eutte

PRPERT LY T

v-. ¢ tast stage The ime band switch
L ]
.

>

sysiems without ground tripping and

syytems with ground fault tripping. Ground fauit protection 1s
ava:iabie for 4-wire gircuits also with only the additicn ot an

er1e-nal tnpping transformer.

m s shown below Figure
. oorpwand signal transformers step the secondary
otrgnstormers down to a level suitable for

.mtynation produce a tram of pulses whose fre-
capartional to approximately the square of the
~t Both the pulse generator and the counter are
# ae: whenthe signal 1s below the pickup level If the signal
cea te- e pckup level both the pulse generator and counter
the counting of pulses begns The counter s a
©yrage Bonary counter which produceg an output trom the first
vs e atter one count. from the second stage after two counts.

- e o1h,eg stage after four counts. and 50 on up tc 64 counts

» + . connecled to operate the tripping actuator through the
catch circuit This scheme results in each ime band hav-
-~ - a gelay precisely twice that of the next lower band.

1he tripping transformer neutral (N} is wired to terminal 9 for

sption of Operation — Static Trip 11"

Table indicates
time gelay of the
long time band
setting at €
multipies of
pick-up

ytransformers unlikethe

Long time pick-up
sETING (CONINUQUS
adjustment)}
Current at
cahibration peints
1s shown on the

breaker rating
plate ™,

generator and time shap-

Ground pick-ug
setting 1n percent
of tripping
transformer rating  -»
{continuous
adjustment)

selects the counter stage

Ground target
indicator —
operates when
tripping 15
mnitsated by a
ground fault

to terminal 4 for 3 wire

A4 Le'ment knobs are available on the tront of the static trip unit
- ai the applicable adjustments shown In the block diagram,

Figure 33
BREAKER MOUNTED

TeEMENS-ALLIS

Power

Supply
Module

Overload and
short circutt targ

Long time hanad
setting

instantaneous
pick-up setting
multiples cf lony
tme pick-up sel
(continuous

— adjustment;}

Short ime pick-
setting :n
multiples of lon
trme pick-up
setting (continy
adjustment).

Short time banc
- sefting (contin
adjustment)

Ground time b
Logic setting {(contint
Module adjustment)

Figure 33.

{TOTAL COUNT SELECTOR)
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mOwER I
RECTIFIER 1 \ i
L) 3 SWITCH !
hansFORuMER sn u n{ FILTER 8 ORcurt P :
4 GUL ATOR - i
[N LEvEL
H PICK UP | SENSE
L] _¥ | ADgusT !
] l I GROUND CIRCUIT
SIGNAL |
kU RECTIFIER POWER TO ALL
TRANSFORMEN ALY SUB-CIACUITS
CIRCWIT :
! FILTER LEVEL LEVEL LEVEL
LONG TIWE PiCk UF SENWSE SEWSE SERSE
ADJUSTMENT l i
s7 INS*
* CONNECTION FOR RiCK P PilK YP
. DEVICES WiTh GROUND 40JuET aoJust
— TRIPPING ON 3 WIRE 4 +
SYSTEMS LONG TME LONG TIME SHOMT TiME INSTANTANEOUS
CURBERT PICRUP cimCuIT CIACuIT
T ME SmAPING CRCWIT

Figure 32. Block Diagram of Static Trip II*
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Types and Application ot Static Trip 1l ® Overcurrent
System

Available Types

Nine types of Static Trip |l devices are avallable Simalar in many
respects. they differ only in therr specitic application All use
igentical tnpping transformer inputs and provide output signals
tc the tnpping actuator Several types are shown n the picture
below, Figure 34.

The type designation 1s coded to indicate the funchicnal ele-
ments' T = LONG-TIME delay elements. $ = SHORT-TIME delay
element, | — INSTANTANEQUS element. G = ground current
element, (0T} indicates that the device does not have trip indica-
tion targets, (2T} two targets that (ndicate tripping on shortcircuit
(shert ime or instantaneous) or overload {Long Time) current,
and {3T) forthree targets that indicate tripptng or overioad. shor
circuit or ground current Foreach elementexceptinstantanecus
there are two adjustment knabs on the frontof the device. one tor
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 Foliowing are brief descriptions of the
different types

1. Type TI{OT} (Standard) and TI{2T} {Optional) — A dual tnp
device normally useg for phase overcurrent protection. The
long time pick-up range is selected from the trip rating table
and 1s continuously adjustable from A" thru "G" in the field.
The instantaneous element is continuously fietd adjustable
trom 3 1o 12 multiples of the long time pick-up setting selected.
The long time delay 1s field adjustable with a choice of six
bands

2 Type TIG{3T} (optional) — A dual irip device which provides
phase overcurrent protecticn same as Type Tl plus sensitive
ground fault protection for 3-wire and 4-wire cHCuUItS ON Sys-
tems with erther phase-to-phase or phase-to-neutral loading
Ground current pick-up setings are independent of the phase
pick-up settings. and continuously adjustable inthe field from
15% through 100% of the tnpping transformer rattng When
used on 4-wire circuits. a fourth tnpping transformer 1s
requtred 1115 mounted inthe cubscle, and wired to the breaker
through secondary disconnects.

TI(2T)

TIG(3T}

TS(2T)

e |-
LM a(u -

——————

MAMENE ML

3 Type TSi0T) anc TS(2T) toptioral) — A selective tng & CE
used for phase overcurrent protection which provides = e
delay tripping only 1t altfows complete ield agjustment r- e
fong t'me band and pick-up plus the shorn time barc 1
pick-up The short time pick-up can be adjusted from 3
muitipies of the 1ong time pick-up setting. Any one of the
short ime bands can be used with apy of the six long . >
bands

4 Type TSG(3T) (optional) — A selective trip device which pre -
vides phase overcurrent protection same as Type TS plus
sensitive ground fault protection for 3-wire and 4-wire circuits
on systerms with either phase-to-phase or phase-to-neutral
loading Ground current pick-up settings are independer | of
the phase pick-up settings. and continuously adjustatletn the
field from 15% through 100% of the tripping transformer rat-
ing Wnen used on 4-wire circuits, a fourth trpping trans-
tormer s reguired 111s mounted inthe cubicie and wired tothe
breaker through secondary discennects.

5 Type TSI{0T) ard TS42T) (optional) — A triple selective 1rip
device used for phase overcurrent protection which provides
long ime delay short time delay. and instantaneous eiements.
it aliows complete field adjustment of the long time band and
pick-up, the shart time band and pick-up and the instantane-
ous pick-up Botr the short time and instantaneous elements
can be agjusted 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) {ophonal) — A triple selective trip device
which provides phase overcurrent protection same as Type
TSI pius sensilive ground fault protection for 3-wire and 4-
wire circuits on systems with either phase-to-phase or phase-
ta-neutrai loading Ground current pick-up settings are inde-
pendent of the phase pick-up settings, and continuously
adjustabie 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 18 mounted in the cubicle,
and wired to the breaker through secondary disconnects
TSG(3T)

TSI(2T) TSIG(3T)

LT L LT by

Figure 34. Typical Static Trip HI* Trip Devices
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Ground Faull Trip (Optional)

Solidly grounded low vollage systems are prone to reiatively low
magnitude arcing ground faults which can go undetected by the
phase overcurrent protecting elements By sncluding the sensi-
tve ground tnp element as an integral part of the Statc Trip 117
System coordinated grednd fault protection s provided

Ground Fault Trip System s optionally available with the Static
Trnp ii* dewice The ground trip element characteristics are
shown on the left side of the charactenistic. Figure 38 on page 23
This elemant is connected in the neutral of the three tripping
transformer secondaries so that it senses ground current only,
and not ioad current This arrangement permits more sensitive
settings below normal load current values, thereby providing
better protection against ground faults, which are often limited 1o
low levels by ground return impedance and by arc resistance of
arcing faults

Arcing ground faults can be very destructive so111s desirable to
¢clear them as guickly as possibie However, some adjustabie
delay is needed it coordination is to be provided between break-
ers at various levels in the system Consequently ground tnp
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 1o nominal
values of 0 1. 0 25 and 0 45 seconds The ground pickup dial 1s
cahbrated n percent of breaker current rating with calbrated
points at 15%, 25%. 50% and 100% (Figure 33) The ground ele-
ment 15 designed for apphcation to solidly grounded
systems only.

Temperature Range of Operation

Operation of the static tnpping system s extremely stable over a
wide range of temperature From -40°Cto 55°C (-40°F 10 131°F)
the variation from performance at room temperature 15 less than
10 percentin pick-up valug andiming If they rmust be operatedn
environments beyond these limils. heating or venullation is
recommended. They will operate at 65°C (149°F)
yndetinitely without any permanent change in characteristics

Simplified Breaker Rating Change

The continuous rating of the circuit breaker may be readily
changed in the field by replacing the tripping transformers
mounted on the circuit breaker studs Refer Figure 35. The trans-

Fiaure 35.

former rating listed in pnimary amperes will be tound on the rating
piate of each circurt breaker. Figure 36. Whenever a breaker
rating 15 changed. a new rating plate 1s also furnished

SEMAL N0,
OATE WFE.
LCoNTROL VOLTAME
m____ as_ TR
B SE—T
R W/t
™ wn
LONE TIME MCXUP Il ANPERES
A [ 1 [+ [}
E f 8
MAX CONT CURRENT Anrs
SIEMENS-ALLIS
MADE B LA

Figure 3€. Breaker Rating Plate.
Field Testing

Staticinpping enables simple and ecanomical field testing of the
statictrip devices Aninexpensive portabie testset using 115-volt
power 1§ avaiiabie 1o make function and timing tests to indicate
the device 1s wark:ng properly Cperation ofacircuitbreaker may
also be checked by whether or not it tnps when supplied an
appropriate signa! Figure 37

Figure 37. Portable Test Set is Shown Being Used on Breaker
Removed from its Cubicle. The Test Sel May Also Be
Used wilth the Breaker in “TEST" or "DISCON-
NECTED" Positions in its Cubicle.

Target Indicators (Optional)

STATIC TRIP1I* Overcurrent Trip Devices have target indicators
availabie as an option The type of fault which caused the circut
breaker to trip can be determined at a glance Ared button pops
out indicating "Overload™, (long time trip) "Short Circuit” (short
time and/or instantaneous tnp} or "Ground” (ground fault}. Reter
Figure 33. Page 19

You save time and money while simphfying maintenance Afl
STATIC TREP I1* devices feature solid state circuitry and are
continuously adjustable, permitting pinpoint settings Choose
from nine modeis to suit your particular application
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Table 1. Static Trip ) Rating Table — Amperes
! T " Tripping T k Ground Element
! I XFMR Long Time Element | Calibrated Pick-Up
Breaker Rating Calibrated Pick-Up Settings?t | Max. Setlings {
I Frame Size (Primary ! Cont. ‘
'1 Type Amps) ¢ A Rating 250, | 50% | 100% |
: g00A Frame i 1| i
| RL-800 l a0 | B8O
:. RLF-800 | # i
| BOOA Frame l \
| RL-800 100
ALF-800
RLX-800
1600A Frame,
RL-1600
RLX-160C
RLF-1600
| 2000A Frame 100 |
RL-2000 400 | 200 \
RLF-2000 soo | 400 l
| 1600 ' 800 |
2000 11000
3200A Frame. 1600
RL-3200 2000
RLF-3200
A00QA Frame
RL-4000 4000 4000 | 480
RLF-4000 4000 1| 600
L | i

= Exceeds maximuLm conlinucus current raung of frame — do not use these setlings t+ lLong tme element continually agjustable from A through G
g Breaker may nolinp with this ground fauit setting
Types Avaliabie

TSG{3T) Same as T5¢2T). plus ground fault
TSIG(3T). Same as TSH2T). plus ground fault

THOT) Long Time and Instantaneous
TS(0T) Long Time and Short Time
T80T} Long Time. Short Time, and instantaneous

. T . )
Ti2T) Long Time and instantaneous Devices with (0T} designation do not include 1argets

TS(2T) Long Time and Short Time Devices with (2T} designation include targets to indicale over:
154(2T)  Llong Time Short Time and Instantaneous load trip and short circuit tnp, while those with (3T} designation
T1G(3T)  Same as TI{2T). plus ground tault also \include a ground trip target

GENERAL NOTES
Static Trip |l Overcurrent Device

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

Band 1 — 112 seconds
Band 2 — 225 seconds
Band 3 — 4.5 seconds

6. The short time element angd ground element have 3 bands
which are calibrated at minimum. intermediate and maximum,
but are continuously adjustable.

1 The "Tripping XFMR Rating” values represent the primary
vatue of the current transformer ratic imamperes The secon-
dary vaiue 15 ONE ampere

2 The pick-up setungs of the long time element are continu-
cusly adjustable. and are calibrated at points “A"through 'G”
as shown in the rating table

7 The maximum interrupting ime 18 the maximum iength of tme

3 The pick-up setings ot the instantanecus and shorthime delay that fault current flows Inciuding arcing trme

elements are continuously adjustable, and are cahbrated at 3,

5 8 and 12 multiples of the long time pick-up setting 8 Instantaneous maximum interrupting time may be greater

when breakers are closed inon a fault depending on actual

The pick-up settings of the ground elementsare continuously
adjustable, and are cahbrated \n percent of the tnpping trans-
farmear rating as shown in the rating table

fault conditions The maximum potential increase for a 3-
phase fault1s0.01 seconds and for a single-phase ground faull
is 0.02 seconds

o a et cammneitian e 26 amperes {01
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Table 1. Type RL Low Voltage Power Circuit Breaker Ratings at 50/60 Hertz
T I i Short Circuil Rating

‘ Symmetrical Current Contlnuous

Voilage Ratings Frame Insulation Short Time [ With Without Curremt

Rated Rated Max. Size Leve! Dielectric Rating | Instantaneous Instantaneous Rating

Voits Volts . Type Amperes | Withstand Volts Symmetrical Amps - Trip Trip Amperes

1 2 i 3 4 5 6 7 ] 9
] : - B S -

‘- . 800 800 2200 30,000 30 0G0 30,000 40-800

' {-BOO 8GO0 2200 42.000 42 000 42.500 100-800
F._-1600 1600 2200 50.000 50,000 56.000 100-1600

600 635 R. X-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

1L-800 800 2200 30.000 30.000 30,000 40-800

FLX-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 85,000 65,000 1000-3200
RL-4000 4000 2200 85.000 85.000 85.000 2000-4000

RL-800 800 2200 30,000 i 42,000 30.000 40-800

RLX-800 800 2200 42,000 - 50.00C 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 85000 130,000 85,000 2000-4000

All ¢ircurt breakers are UL hsted

Table 2. Type RLF Fused Circuit Breaker Ratings at 50/60 Hertz

Voltage Ratings Frame Insulation Short Circull
Rated | Rated Max. Size Level Dielectric Reting Range of Fuse | Continuous Current
Voits Voits Type Amperes | Withstand Volls Symmetrical Amps | Ratings Amperes Rating Amperes
1 2 3 4 S 6 7 8
RLF-B0C BOO 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 Carrniage 4000 2200 200,000 2000-6000 2000-4000

The fuse drawoul carriage is located 1n a separate compartment and 1s interlocked with the associated Crcult breaker
Al circuit breaker (and drawout tuse carnage, if applicable} are UL listed
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L
Table 1. Circuil 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 trom Energizing Shunt Trip Con Unt cles)
Corntacts Part 15-30 125-30 10-30 2.0-30
Contacts Fuily Open 22-37 22-38 22-35 3040
Time from Energizing Closing Contral Resa. .1l {Cycles;
Contacts Touch 25-50 20-50 2250 2555
Ccntacts Fully Close 28-53 23-53 25-57 25-57
Average Spring Charging Time (Seconds)
Mimmum Voltage 15 17 19 22
Nominal Voltage 10 12 13 15
Maximum Voltage 8 8 8 10
Length of Break {Inches)
Minimum Between Mains 10 10 1.0 1.0
Between Arcing Contacts 11 11 1.1 1.1
Table 2. Circuit Breaker Control Data
Nominat Control Voltage 120 VAC 240 VAC 48 VvDC 125 VDC 250 vDC
Spring Charge Motor Voltage Range 104-127 208-254 38-56 100-140 200-380
Current of Spring Charge Motor
Cutoif Vatue — Amperes 048 0.36 116 0.45 0.21
Inrush Value — Amperes 33 1.75 75 397 1.92
Shunt Trnip and Closing Coit Voltage Range (at Coil) 104-127 208-254 28-56 70-140 140-280
Trpping Coil Current (Seal-in/inrush) — Amperes 16577 071/34 545’5 45 276/2.76 185/1.85
Ctosing Coil Current (Seal-in/inrush) — Amperes 16577 071/34 545:5 45 276/276 1.85/1 85
¥-Relay Current (Max Value — Amperes) 0026 0015 015 002 0.01
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TT —Tripping Transtormer

STD — Static Trip Device

TA —Trip Actutator

CC —Circult Breaker Closing Coil

TC — Chrcuit Breaker Trip Coil

Y — Aux. Closing Relay — Anti-Pump
MC O — Motor Cutoff Switch

B8 -—Spring Charging Motor

M| —Mechanica! Interlock
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AN Trip
e, Alarm
Secondary
Disconnect
Device Lis!
| — Aux. Switch — Open when Breaker Is Open
b — Aux. $wiich — Closed when Breaker is Open
CSC — Control Switch — Close Contact
CST = Control Switch — Trip Contact
R — Red Indicating Lamp
G  — Green Indicating Lamp
AL — Automatic Trip Alarm Device (Bell Alarm) (Manual
Reset)

Uv  —Undervoitage Trip Coll
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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 beer co-orginated
with standard transformer capacities and systerr. parameters 10
meel the eiectrical, thermal and mechan.cal requirements

The tables are to be used as guidelines with other tacturs being
taken into account which affect the final selection of proper
breaker rating for the specific apphcation Such factors as volt-
age, power factor, temperature, altitude circut configurations,
large motor loads. high nertia {(WHKY} motor loads, unusuai or
cychc load characteristics may require going to a larger rated
breaker.

Forapplications where short circuit interrupting capaciy must be
increased, this can be accomplished either with higher rated RLX
breakers or RLF fused circuit breakers

The shortcircuit currents are estabirshed using assumptions and
approximations which have proven vahd However. «f the indi-
cated circuit breakeris marginal whencompanng s interrupting
rating to the indicated value of short circuit current then short
circuit calculations for the specihic apphication should be made
Refer to IEEE Recommended Practice for Protection and Coordi-
nation of Industrial and Commercial Power Systems. |IEEE
Standard No. 242-1975, Chapter 2

Recommendations tor breaker selection are given for the two
types of systems in the tables. using standard unfused circunt
breakers If continuous current requirements would permit using
a smaller circuit breaker than shown in columns 8 or 9, consider
fused circuit breakers, which have sutficient interrupting capac-
ity for all applications shown

Man breaker hstedin Column 7 may be with, or without. instan-
taneous trip element When supphed without, it provides selective
tripping with its downstream feeder (Colurnn B ar 9}

Feeder breakers histed in Column 8 are supplied with, or without,
instantaneous trip element, 1n order to provide selechive tnpping
wtth additional proteclive devices at the downstream load

Feeder breakers isted in Column 9 are supplied with instantane-
ous tnip element. which are not required 10 co-ordinate in their
tnpping with downstream load protective devices

Over the years, “fully rated” breakers have been recogmzed as
those having a rating capability of intercupting the max:mum fault
available atits point of application within the system Suchbreak-
ers generally had instantaneous elements, giving them higher
interrupting capacities than when not so equipped

However today. as can t 2 seen «n Table 1 Page 24, {Breaker
Rating Tablet breaker:  phed at 600V or 4B0V have the same

shortoirrcuntinters.r - o oablitesregardliess of thetype of trip
elements

Basis of Application ! avles
The vaiue of short circuit cu-ents are calculated on basis of.

1. The faultis 3 phase boited fault at the outgoing terminals of
the feeder breaker

2 Impedance of the trar-former is as listed 1n the table For
impedances other than hose histed, short circuit currents are
inversely proportional

3 The only power source {2 the secondary switchgear is the
substation transformer,

4. The short circurt current contribution from connected motor
load 15 incluged n the calculations based on use of standard
motors This contnibution is approximated as two times {2x)
transformer fuil-load currentfor 208Y systems, and fourtimes
(4x) transformer fuil load current for 240, 4B0 and 600v
systems

5 Total connected motor KVA does not exceed 50 percent of
transformer base KVA lor 208Y systems and 100 percent for
systems of 24G 480, or 800 voit. For motor loads of some other
percentage, the mctor contnbution will be in direct propertion

6 All short crrcut current values are rms symmetrical

7 Transformer KVA ratings are based on 65° C hquid fdled type
or150° Cdrytvee Forhguidtype with 55/65° C dual tempera-
ture rise, cContnuous capacities increase by 12% For open
ventiated dry type with 115°150° C dual temperature rise. con-
tinucus capacities increase by 15%, with B0/150°C dual
temperature nse. ncrease by 135% For fan cooled ratings
increase hiquid 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 Volits, Three Phase
Main Feeder Circuit Bre ‘kers ]
| Fully Rated Ay
i or Selective Selectlive F ted
Fully Rated _/ v N
Arrangement ¢ L ‘
gemen 4 - L "‘L
Selectively 25 — ; T
Coordinated _36 . I !
Arrangement T8 £ TS | *
TSI } 7
f TS1
Distribution of - 1~ - - -
Motor Controf 4
Center Ty
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 Instanlaneous
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 6400 7800
100 6800 8200
300 150 6900 8300
- - RL-
5% 250 361 7000 1400 8400 RL-800 RL-800 L-800
500 7100 8500
750 7150 8550
Unhimited 7200 8600
50 10000 12400
100 10900 13300
500 150 11300 13700 _ ) i
5% 250 601 11600 2400 14000 RL-BOOD RL-800 RL-800
500 11800 14200
750 11800 14300
Unkimited 12000 14400
50 12400 16000
100 13900 17500
750 150 14400 18000
RL-1600 RL- RL-800
5.75% 250 902 oo | %% | qss00 L-800
500 15300 18900
750 15400 19000
Unlimited 15700 19300
50 15500 20300
100 17800 22600
1000 150 18700 23500 } _ )
5 75% 250 1203 19600 4800 24400 AL-1600 RL-800 RL-800
500 20200 25000
750 20400 25200
Unhimited 20900 25700

(O With transtormer operating on base temperature rnse

(480 Volt Table 1 Continued on Page 29)
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Tabte 1. Application Table 480 Volts, Three Phase (Continued)

Main 1 Feeder Circuit Breakers i
R T i
Fully Rated | Fully i
or Selective ! Selective Raled :
|
Fully Rated ?E > |
ully Rate ﬁ | :
Arrangement 47 ! TI 1 i
\ ;
. L | .
Selectively 47 l - i T
Coordinated i ] T;T | & * T |
Arrangement | TS ¥ !
9 % T84 | \TS' 1T
Distributionor. _ _ _|__ _
Motor Control & v ¢
CQn[i[“ ;( ’ f
Maximum Long-Time
Shori- Short-Circuit Rating Instantaneous
Transtormer Circuit Full Symmetrical Current or
Rating Mva Load (amperes) Long-Time Long-Time Long-Time
3-Phase Avallable | Continuous Short-Time Short-Time Instantaneous
| kVaand trom Current Trans- 100% -
impedance Primary (amperes) | former | Motor Minimum Rating Breaker
Percent System 6 Alone Load Combined Breaker | Breaker Breaker
1 2 3 a4 5 6 7 8 9
-
50 12000 16800
100 13300 18100
1000 150 13800 18600
RL- - -
8 0% 250 1203 14300 4800 19100 L-1600 RL-800 RL-800
500 14600 18400
750 14800 19600
Unhmited 15000 19800
50 20600 27800 RL-800 RL-800
100 24900 32100 @
1500 150 26700 33900 A N .
5 75% 250 18040 28400 7200 35600 RL-2000 RLX-800 RLX-800
500 29800 37000
750 30300 37500
Unrdimited 31400 38600
| 50 16400 23600
| 100 18900 26100 a
1500 150 20000 27200 J
RL- - -
B 0% 250 18040 20900 7200 28100 L -2000 RL-800 RL-BCO
500 21700 28900
i 750 22000 29200
L Unhmited 22500 29700 -
{ 50 24700 34300
100 nooo 40600
2000 150 34000 43800
5 75% 250 2405 36700 9600 46300
500 39100 48700 RL-3200 RL-1600 AL-1600
750 40000 49600
Unlimited 41800 51400 RLX-1600 RLX-1600
50 28000 40000
100 36500 48500 RL-1600 RL-1600
2500 150 30080 40500 12000 52500 @
5 75% 250 44600 56600 3200 RLX-16 RLX-1600
500 48100 60100 AL-32 - 00
750 49400 61400
Unlimited 52300 64300
50 30700 45100
100 41200 55600 RLX-1600 RLX-1600
3000 150 46500 60900 @
5 75% 250 3807@ sig00 | "0 | es300 RL-4000
=t 56800 71200 RL-3200 AL-3200
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Table 2. Application Table 208 Volis, Three Phase

Main Feeder Circuit Breakers i
Fully Rated Fully ]!
or Selective Selective Rated ‘l
Fully Rated i ¢ — '
Arrangement -~ i
E Tl 1 {
Selectively . 4.
Coordinated % g-—ﬁ« S T
Arrangement TS * * T
TS
re | D
Distribution or ?
Motor Control ot
Center R
‘ Maximum 1 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 Shon-Time instentaneous
kVa and from . Current Trans- 50% -
Impedance Primary | (amperes) | former | Motot Minimum Rating Breaker J
Percent System ® Alone Load Combined Breaker Breaker Bresker
1 2 3 4 5 ] 7 8 9
50 14900 16600
‘ 100 15700 17400
300 ! 150 16000 17700
5% i 250 834 16300 1700 18000
‘ 500 16500 18200 RL-1600 RAL-800 RL-80C
‘ 750 16600 18300
| Unhmited 16700 18400
‘ 50 23100 25900
L 100 25200 28000
500 ! 150 26000 28800 AL-800 RL-800
5% | 20 . 108 26700 | 2% 1 20500 RL-1600
{500 I 27200 30000
. 10! 27400 30200 RLX-BOO RL-B00 !
| Unhmited 1 27800 30600 ]
Pos0 28700 32900 *
100 ! 32000 36200 :
750 150 ‘{ 2080 33300 4200 37500 RL-3200 i
5 75% 250 34400 38600 ALX-800 |  RL-800
500 35200 39400
750 35600 33800 '
Unlimued 36200 40400
S0 35900 41500 RLX-B0OO RL-800
100 41200 46800 RL-1600 RLX-800
1000 150 2780 43300 5600 48900 AL-3200
5.75% 250 - 45200 50800
500 46700 52300
750 47300 52900 RLX-1600 RL-1600 !
Unlimited 48300 53900 J

(D With transformer operating on base temperature nse

(@ The main circuit breaker shown does not have suthcient continuows current ¢

temperature nse and‘or if ever fan cooled

arrying capacaty tor full capacity appuication it the transfarmer 1s dual
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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 < ;
Arrangement Tl 1 ! :
Selectively E . "t‘} T
Coordinated ——2 <€ > T
Arrangement E TS I
TSI ) ;’S
Distributionor __ Y '™ ¥)Tl
Motor Control ~C "L " T
Center A
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 | Caonlinuous [ Short-Time Short-Time instantaneous
kVa and trom Current Trans- 100% W -
impedance Primary {amperes}) | former | Motor Minimum Rating Breaker
Percent System o Alone Load Combined Breaker Breaker Bresker
1 2 3 4 5 6 7 8 9
50 12900 15800
100 13600 16500 ®
300 150 13900 16800 N ) }
5% 250 722 14100 2900 17000 AL-800 RL-800 RL-800
500 14300 17200
750 14325 17225
Unlimited 14400 17300
50 20000 24800
100 21900 26700
500 150 22500 27300 ) ) i
59, 250 1203 22100 4800 57600 RL-1600 RL-800 RL-800
500 23600 28400
750 23700 28500
Unlimited 24100 28900
50 , 24900 32100
100 ‘ 27800 35000 @
750 150 .| 28300 L 36700 A ) )
5 75% 250 18045 . 20800 7200 37000 RL-2000 RLX-800 RL-800
500 i 30600 37800
750 | 30800 38000
Unlimited 31400 38600
50 J1000 40600 RLX-800 AL-800
100 35600 45200
1000 150 37500 47100 RL-3200
4
5.75% 250 2406 39100 9600 48700 RL-1600 RLX-800
500 40400 50000
750 40900 50500
- RL-1
Unlimited 41800 51400 RLX-1600 L-1800
50 41200 55600 RLX-1600 RL-1600
100 49800 63200 @
1500 150 53500 67800 RL-4000
o 144
5.75% 250 309 | spg00 00 71200 L4000 AL-3200
500 i 59600 74000
750 60600 75000
Unhmited 62800 77200 ]
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Table 4. Application Table 600 Volts, Three Phase
Main Feeder Circuil Breskers
. M — I
i Fuliy Rated Fully
. or Seleclive Sefective Rated
bYe
Fully Rated %7 —
Arrangement <. by : i i
| . .
Seleclively L . | T )
Coordinated — — — . %) ! ¥ i
Arrangement hig I TS | & T$ * j
i TSI i Irs) T
Distnbution or _ _‘_f_r__ f
Motor Contral  « « ¢
Center T
— - N
Maximum Long-Time
Short- Short-Circuit Rating Instantaneous
Transformer Circult Fult Symmetrical Current or
Rating Mva Load (amperes} Long-Time Long-Time Long-Time
3-Phase Availsble | Conlinuous Short-Time Shori-Time Instanianecus
k¥aand trom Curreni Trans- 100" )
impedance Primary (amperes) | former | Molor Minimum Rating Breaker
Percent System O] Alone Load Combined Breaker Breaker Breaker
1 2 3 4 5 ] ? 8 9
50 5200 | . 630G
100 3500 | | 6700
300 150 5600 1 aon 6800 ] } B
g 250 289 600 200 6200 i RL-800 AL-800 RL-800
500 6700 | 620
750 5750 i 6950
unimied 5800 | 7006
50 BOGO | 9900
100 8700 10600
500 150 8000 10900 8", . .
5% 250 481 a300 1800 11200 RL-80C AL-BOG RAL-800
500 9400 1300
750 9500 1400
Unumried 9600 1150¢
50 10000 12900
100 11160 12000 7
750 150 . 11600 . 14500 b ) ]
5 780 250 72212 11900 2900 14800 RL-800 RL-800 RL-800
500 12200 12100
750 12300 15200
Unumited 12600 15500 .
50 12400 630
100 14300 18200
1000 150 15000 o 18900 AL 1600 faL- AL -800
5 75% 256 962 15600 | o0 1950 L8 i AL-8Co L8
500 16200 20100
750 16400 | 2030
uniimited 1eT0T i 20600 B i
50 16500 e
100 20000 25800 a
1500 150 - 21400 , 27200 3 i AL-
5 759 250 14447 22700 5800 28500 RL-160G AL-800 L-BCO
300 23900 29700
750 24200 30000
Unhmiteg 25100 30900 RLX-800 RLX-800
50 19700 27500 AL-800 RL-800
100 24800 32600 @
2000 150 . 27200 35000 A B .
5 75% 250 1924 20400 7800 37260 RL-2000 AL X-800 Ri X-800
500 31300 i 39100
750 32000 39800
Unlimited 33500 41300
i 50 T Tz | | swoe |
100 28200 38800 RL X-800 AL X-800
2500 150 2404 32400 9600 42000 AL 3200
5 75% 250 560G 45200 AL-1600 AL-1600
300 38500 4800
750 39500 : 481060
Uniim:ted 4180C I 51400 ALX-1600 RLX-1600
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FUSED BREAKER APPLICATION

Type RLF fused low voltage power circut breakers are a combi-
nation of current imiting tuses mounted In conjunclion ¥ ith RL

circuit breakers for use in low voltage switchgear Lirs 'ps of

switchgear may include both standard andfusedcircyTrr Kers

Because the fuses clear short circuits very rapidly ans nd. righ

interrupting capacity fused breakers can be used fc- pros Lon

ot

1 The circutt preaker, when applied on systems with a. ole
short circutt currents exceeding the interrupting rati- - ‘he

circuit breaker, particularly for feeders to small foads

2 Load side equipment (mator control centers. panetboa-ds,
bus ducts), which may have ratings below the avaiable ¢ ort
circuit currents, or be damaged unless taults are rapidly
cleared and limited by the current-limiting action ofthe fuses

Various fuse sizes can be used on the RLF-800. RLF-1600 RLF-
2000, RLF-3200 and RLF-4000 as given in Tadle 2, Page 2. The
size selectec fora specific application will gepend on whict fthe
above reasons led to the use of the fused circuit breaker

1. When used to mcrease the interrupting rating of the circuit
breaker. then a large fuse can be used. such as the 1200
ampere fuse forthe RLF-800 This will mimimize the possibitity
of fuse blowing. since most faults will be cleared by the circunt
breaker. as detected by the instantaneous element of the static
tnp device

-~

2 When used ta protect downstream eguipment the fuse mus!
lim: the fault 1o less thar the rating of the protected equip-
ment. This can be checked using the Let-Thru chart Figure
40, which contains anexample of the imiting etfect of the fuse

it s also necessaty to check three types of coordinalion

1 Thermail conditions To maintain thermal coord-nation be-
tween the fuse and the breaker in anenciosure the following
general rules apply

a Abreaker apphed at90-100% of its frame size continuous
current rating. should not use a fuse less than 200% of s
frame size rating

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

c. The fuse size should NEVER be less than 125% of the
breaker pickup setting

2 Coordination between a fuse and the static tnp device The
melting time of a fuse should be at least double the tota
clearing time of the breaker at the current level where thi
static trip device transiers toinstantaneous pickup Referfig
ure 41 for melting charactenstlics

3 Coordination with up-stream crcuit breakers, fuses or reiays
Time-current curves should be prepared to demonstrate thi
coordination
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TYPICAL INSTALLATIONS
Central Stations — Protect and disinbute power to station auxil- Industrial Ptar ts — For power and highting networks power and
aries — blowers COMPressors. fans pumps MoTors lightsrg fes 5, Dlus power generation ang auxiliares. oievds

sowertoer @ reloois and matenalhanahing pQUIpMEnt 3 s

Commercial and Residential Buildings — For protection and dis-
tribution of power for highting elevators, air condslioning. plus
plowers fans. motors and pumps






