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Description 

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 auxil iary substations and in commercial buildings 
as the service equipment for such typical applications as: 

•Industrial Plants-For power and l ighting 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 
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 appl ied 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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Switchgear Division 

I Type R 
600 Volts 

Standard 
Inter-

ruptlng 
Rating 
Type 

RL-800 
RL-1600 
RL-2000 
RL-3200 
RL-4000 

Extended 
Inter-

rupting 
Rating 
Type 

RLX-800 
RLX-1600 

Fused Type 
RLF-800 integrally fused 
RLF-1600 integrally fused 
RLF-2000 integrally fused 
RLF-3200 
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 I I® 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 of the 
two widths. 

•-Flexibi l ity of mounting arrangements: Four-high stacking of 
ratings from 800A through 2000A in 22 wide unit. 

• Five circuit breaker frame sizes: 800, 1 600, 2000, 3200 and 
4000 amperes 

• Extended interrupting capacities optionally available 

• UL l isting optionally available for cubicles (UL 1 558) 

• UL l isting of 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 
rel iabi l ity and reduced maintenance. Bolted copper bus with 
si lver-plated connectons is optional ly avai lable. 

• Cable compartment barriers between adjacent units. 

• Insulated main bus optionally avai lable 

• Metal barriers for incoming l ine, bus and cable compart­
ments-optionally avai lable. 

• Secondary wire troughs, with optional covers. 

• Closed door drawout of ci rcuit breakers with connected-test­
disconnect positions. 

• Primary disconnect shutters - optionally avai lable. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
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Description 
• Convenient Inspection-With door open and the circuit breaker 

ful ly withdrawn, key components can be inspected without 
removal from the rai ls. 

• Telescoping, ful l  drawout, self contained, ball bearing breaker 
drawout rai ls. 

• 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, fiberg lass-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 al lowances 
resist dust buildup and the effects of contaminants. 

• Static Trip I I® solid state overcurrent tripping systems first 
introduced in 1 971 assures years of trouble free, rel iable 
service and provides optimum distribution system protection. 
Any avai lable type of device wi l l  fit all low voltage power 
circuit breakers. 

• Trip Target Indicators-Aid in determining the cause of trip­
ping-optionally avai lable on Static Trip I 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 I I® 
system. 

• Plug-in testing of Static Trip I I® system. Portable test set is 
optional ly 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 
requ i red. 

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 b reaker 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 Auxil iary Compartment (Page 9) 

2. Control Wiring (Page 9) 

3. Control Circuit Fuses (Page 6)  www . 
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I Type R 
600 Volts 

4. Telescopic Breaker Orawout Rails (Page 6) 

5. Stationary Secondary Disconnects (Page 6) 

6. Breaker Escutcheon Opening 

7 .  Indicating Instruments 

8. RL-3200 E lect r ica l ly  Operated Breaker i n  Conn ected 
Position 

9. RL-3200 Electrically Operated Breaker in Test Position 

10. RL-1 600 Manually Operated Breaker in Connected Position 

8 

t 

I 
1 2  

Figure 1 .  Typical Group Indoor Switchgear. 

Desc ri ption 

1 1  . RL -800 Manually Operated Breaker in Connected Position 

1 2 .  Future Breaker Compartment (Page 6) 

1 3. Auxi l iary Compartment 

1 4. Blank Compartment 

1 5. Ventilation Opening (RL-2000, RL-3200 and RL-4000) 

1 6. Ventilation and Lifting Structure 

1 7. lnterunit Wi ring Trough 

3 

2 

---- 9 

1 4  
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Switchgear Division 

I Type R 600 Volts 

Standards & Ratings 

SiemensType "R" and "SR" meta l-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 Assembl ies", and other related ANSI 
standards, as wel l  as the applicable standards of IEEE and 
NEMA, and meets the appl icable 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 l isted or 
are UL recognized components found suitable for intended 
use. 

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

All circuit breaker d rawout elements are UL l ist marked as 
standard. 

The assembly is UL listed in accordance with UL 1558 entitled 
"Low Voltage Power Circuit Breaker Switchgear", conforming 
to ANSI C37 .20, C37.50 and C37 .51. 

Specifications-Cubicles 

Framework and Compartments 

The switchgear is totally metal-enclosed ventilated multiple 
unit construction, wherein the switching structure basically is 
comprised of an assembly of individual standardized en­
closed breaker compartments to form a sing le, 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 switch­
gear. Construction is of 1 1  gauge steel or equal ,  except doors, 
top plates and rear plates are 14 gauge. Side sheets are 14 
gauge with 2 thicknesses between units. 

The switchgear assembly is composed of as many vertical 
units as required. Normal ly the end units include provisions 
for the future installation of additional units. 

Low voltage metal-enclosed switchgear has the accepted fea­
tures of complete dead-front construction, with total ly metal­
enclosed circuit breakers; metal-enclosed top, rear and ends 
of the complete switchgear and including complete interlock­
ing features, all in accordance with ANSI C37.20-1974. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 5 
January, 1987 

Desc ri ption 

T he steel framework of  Type R low voltage switchgear is  con­
structed of performed,  full depth, #14 gauge steel side sheets 
bolted together and reinforced with cross-member braces to 
form a rigid, self-supporting , compact assembly. Compart­
ments housing each low voltage power ci rcuit breaker are 
bolted steel sub-assemblies mounted within the framework to 
form the complete switchgear assembly. The top, s ide and 
rear sections are fitted with removable steel sheets securely 
bolted to the framework forming a rigid assembly. Where two 
vertical breaker sections are to be mounted together side by 
side, there are two thicknesses of #14 gauge steel between 
adjacent c i rcuit breaker compartments. 

The circuit 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 f ield welding . The main three phase hor­
izontal bus is vertical ly 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 b reaker 
short ci rcuit rating. Minimum bracing is 65,000 amperes RMS 
symmetrical. Other symmetrical bracings are 85, 000 and 
1 30, 000 amperes 

A neutral bus is furnished when specified, and can be rated 
1 600, 2000, 2300, 3200 or 4000 amperes continuous. 

A 1 /4" x 2" copper g round 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 avai lable to isolate the incoming bus of main 
circuit breakers from the main bus (not shown). www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



Low Voltage Metal­
Enclosed Switchgear 
Page 6 
January, 1987 

Switchgear Division 

I TypeR 
600Volts 

Figure 2. Rear View Showing Welded Aluminum Main 
Bus. Note Bolting Provisions for Shipping Split or Future 
Expansion. 

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

Description 
The assembly is designed for temperature limitations as de­
fined 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 
switchgear cable connection points is limited to 45°C rise above 
40°C ambient. ANSI C37.20, paragraph 7 includes application 
requirements. 

Load side (run back) conductors for feeder circuits are a single 
piece copper design through 1600 amperes, with no bolted 
joints from 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 a high 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 temperatures1plus 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. www . 
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Switchgear Divis ion 

I Type R 
600 Volts 

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 for the main and vertical bus within the breaker units. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 7 
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Descript ion 

Each circuit breaker cell includes provisions for mounting up 
to three "RD" current transformers for metering or relaying . 
Figure 6 shows three current transformers installed in an RL-
800 cel l, with the glass polyester barrier removed to show the 
transformers. Figure 8 shows an RL-3200 cell with g lass poly­
ester barrier installed over the current transformers. 

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

Figure 6. Typical 
Compartment for Electrically 
Operated Breaker with 
Secondary Disconnect and 
Fuse Holder. Note Barrier 
Removed from CT's. 

Figure 7. Control Circuit 
Dead Front Fuse Holder. 

Circuit Breaker Compartments 

Each circuit breaker compartment includes as standard the 
stationary primary disconnects, ground disconnect, and the 
telescoping drawout rails, plus the associated safety interlocks. 

Circuit breakers can be fully withdrawn on compartment rai ls ,  
which include bal l  bearings to reduce friction. The rails tele­
scope to allow the breaker to extend fully out of the com­
partment without 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 
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. 

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

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

Figure 9. 

Circuit Breaker Closed- Door Racking 

Racking the breaker in or out is accomplished by operating a 
racking screw with a c rank as shown in the i l l ustrations. The 

Description 
screw operates a clevis on each side of the breaker that fits 
into pins mounted on the compartment wal l .  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 throughout its movement from disconnect to con­
nected position. 

When the breaker is completely racked in, it is said to be in the 
CONNECTED position. Figure 1 0. 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 sec­
ondary circuits remain connected.  In this position the breaker 
may be opened and closed for testing without energizing the 
load . 

Beyond the test location the breaker is in the DISCONNECTED 
position where all contacts are parted.  Racking of the b reaker � 
can be done while the compartment door is open or closed. 
Figure 1 1 .  

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 1 1 .  Breaker Racking Between 
Test-to-Disconnect Position. www . 
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I Type R 
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Instrument and Control Transformers 

Potential Metering Transformers 

These are moun ted w i th i n  meter ing  
compartments, and are protected by 
primary pul l-out  type current l imi ting 
f u s e s .  S ec on dary f u s e s  are a l s o  
provided. 

Control Power Transformers 

These are normally moun ted with in  me­
ter i ng  c ompar tmen ts , an d are pro ­
tected by primary pul l-out  type current 
limi ting fuses. Secondary fuses are also 
provided. Where s ize prevents location 
in metering compartment, they are l o­
cated in a separate compartment. 

Instrument Transformers 

Current Transformers 

Most arrangements h ave current trans­
formers mounted on the stationary pr i ­
mary disconnect studs where they are 
readi ly accessible when a feeder c i rcu i t  
change requi res replacement of CT's 
for those of a differen t rating .  No need 
to enter bus or c able compartment and 
disturb primary buswork or disconnect 
cables when replacing CT's. 

Low Voltage Metal­
Enclosed Switchgear 

SG3061 
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Descr ipt ion 

Table 1 .  Type BT Potential Transformers 

Accuracy Class 
@60Hz 
Burden Thermal 

Volt-Amp Rating 
Ratio w X v Rating VA 

600/120 0.6 0.6 1.2 100 500 
480/120 0.6 0.6 1.2 100 500 
288/120 0.6 0.6 1.2 100 500 

NOTE: Thermal rating based on 3 0°C rise above 55° ambient. 

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

Primary Secondary 
KVA Phase Voltage Voltage 
3 
5 

10 8 240/480 120/240 
15 8 

8 Requires complete compartment. 

Cycles 
50/60 
50/60 
50/60 

Table 1 .  "RD-100": For RL-800, RL-1600 or RL-2000 Applications 8 

Accuracy @ 60 Hz 
Metering Burden (ohms) 

Ratio B-0.1 B-0.2 B-0.5 B-1 .0 B-2.0 
100/5 1.2 2.4 4.8 
150/5 1. 2 1.2 2.4 4.8 
200/5 0.6 1.2 2.4 2.4 
250/5 0.6 0.6 1.2 2.4 4.8 
300/5 0.3 0.6 1.2 1.2 2.4 
400/5 0.3 0.3 0.6 1. 2 2.4 
500/5 0.3 0.3 0.6 0.6 1.2 
600/5 0.3 0.3 0.3 0. 6 0.6 
800/5 0.3 0.3 0.3 0.6 0.6 

1000/5 0.3 0.3 0.3 0.3 0.6 
1200/5 0.3 0.3 0.3 0.3 0.3 
1500/5 0.3 0.3 0.3 0.3 0.3 
1600/5 0.3 0.3 0.3 0.3 0.3 
2000/5 0.3 0.3 0.3 0.3 0.3 
2500/5 0.3 0.3 0.3 0.3 0.3 

0 Breaker compartment wi l l  accept 3 CT's in- l ine on lower disconnects. 

Weight 
Lbs. 

16 

Weight 
Lbs. 

60 
85 

135 
185 

Relay 
Class 
C5 
C10 
C15 
C20 
C20 
C30 
C40 
C50 
C40 
C60 
C70 
C80 
C80 
C30 
C30 
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Table 2. "RD-200": For RL-3200 O or RL-4000 0 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 

0 Breaker compartment wi l l  accept a total of 6 CT's , 3 on l ower and 3 on upper 
disconnects. 

0 Breaker compartment wi l l  accept 3 CT's in staggered arrangement, 2 on lower 
and 1 on upper disconnects .  

Metering and Auxiliary Compartments 

I nstruments, meters and switches for main bus meteri ng are 
normally g rouped on a panel above the main  breaker. This 
compartment also serves to enclose auxi l iary devices, poten­
tial transformers, control power transformers, and the l i ke .  

Standard indicating instruments are rectangular panel type with 
2 percent accu racy, semi-flush mounted. Standard i nstru ment 
transfer and breaker control switches are miniature rotary type. 

Optional switchboard indicating instruments are available, with 
one percent accuracy and 250° scales. Optional switches are 
Siemens Type 210 .  Walthou r  meters are switchboard type, and 
provided with drawout cases which include built-in test faci l ities. 

Primary fuses for potential transformers and control power 
transformers are i nstal led i n  pul l -out range type fuse hol ders. 
The secondary fuses may be suppl ied in pul l -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. www . 
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Feeder Metering 

Common instrumentation and control devices can be accom­
modated on feeder c i rcuit breaker cel l  doors, i nc ludi ng any or 
all of the fol lowing :  

1 -Ci rcuit breaker control switch, rotary type (or pushbutton) 
2 -lndicating l ights, 1 -red and 1 -green 
1 -Ammeter, 3 1/2" scale, 2% accuracy 
1 -Ammeter transfer switch, rotary type 
1-Current test b lock,  6 pole ,  type PK-2 

Control Wiring 

All secondary and control wir ing is No. 14 (mini mu m) extra f lex­
ible stranded copper type SIS .  Termination is by compression 
type, i nsulated 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 connectors, 
locking fork terminals or tab typ e  disconnects will be em­
ployed. Optional wire-end i dentif icat ion markers can be sup­
pl ied as either adhesive backed vinyl wrap-around or vinyl sleeve 
type. 

Figure 14. 
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Accessories 

Standard Accessories 

Each switchg ear assembly wi l l  i nc lude as standard: 

Crank for c i rcuit b reaker racking 
Lifting b ar assembly for all circuit breaker types 

. 
Manual spring chargi ng h andl e if electr ical ly operated Cir-

cuit breakers are inc luded 
Quart of touch-up pai nt 

Optional Accessories 

I nspection and test cabinet, i ndoor wall mounted with nec­
essary control for testing electrically operated breakers wh1le  
breaker is outsi de of u nit. 

Traveling Crane-Optional on Indoor 

A h oist for ease of breaker handl i ng ,  which is mounted on top 
of each switchgear g roup, travels along rai ls to locate above 
any unit. To remove a breaker it must first be drawn completely 
out and the lifti ng bar attached forming a two point lift. Then 
the hook from the crane is connected to the b ar and by turning 
a c rank which reels up the c able attached to the hook, the 
breaker is raised or l owered. Figure 1 5 .  

This hoist is opti onal on indoor groups, but is standard with 
outdoor l ineups. 

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

Shutters 

Grounded metal shutters are optional ly avai lable to provide 
protection against acci dental contact with energized primary 
disconnects when the breaker is withdrawn from its cel l .  The 
shutter assembly drive mechanism positively drives the shutter 
in both opening and c los ing function. 

Figure 16. 

Wire Trough Covers 

Removable trough covers are avai lab le for enc losing second­
ary wir ing with in  each vertical section in the primary bus and 
outg oing cable areas. Figure 1 7 . 

Hinged Rear Doors-Indoor 

Full height formed rear door with removable pin h inges are 
avai lable in p lace of standard spl it , b olted on plates. Doors 
are secured by hex head h ardware. Figure 1 8. 

Outdoor Switchgear 

Outdoor switchg ear, type "SR" is s imilar to indoor switchgear, 
except that it is enc losed in a weather resistant (NEMA 3R) 
steel housing .  The equ ipment is designed so that weather con­
diti ons wil l not affect operation of the switchgear. An i l l umi ­
nated expanded service a is le  is provided at  the front of the 
switchgear al l owing i nspection and maintenance wi th ou t  ex­
posure to the elements. An access door is provided at each 
end of the front aisle wal l  with panic bar latch release ins ide 

Description 

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

Figure 18. Rear Hinged Doors Offer Ease of Access to 
Cable Compartments. www . 
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the aisle. The rear of each cubicle is equ ipped with a door for 
access to the pr imary c able entrance area and secondary ter­
minal b locks. The full length front doors are h inged and may 
be padlocked. Rear doors are h inged and secured with tamper­
resistant screws. They extend bel ow the floor l ine to assure 
compl ete enclosure. Synthetic rubber g asket ing around front 
and rear doors insures thorough seal ing of the unit. Shielded 
vent i lation housings  are appropriately loc ated to permit proper 
air c i rculat ion, but to exclude dust, dirt and i nsects. 

For protection from snow, rain and dust, each group is mounted 
on an integral six inch formed sheet steel base assembly which 
provides a r igid support for switchgear units and a t ight bottom 
seal. A bituminous undercoat ing is app l ied to all undersur­
faces as protection ag ainst moisture and corrosion. 

H inged front doors provide easy access to wide, unobstructed 
service aisle. 

Space heaters in the breaker, bus and auxi l iary compartments 
el i mi nate excessive condensat ion. One thermostat, if speci­
fied, i n  the bus compartment of each u nit controls operati on of 
the space heaters. 

Standard accessories for outdoor units include all those pro­
vi ded for indoor switchg ear. In additi on, a l ight is mounted in­
side the ais le opposite the front of each u nit and are control led 
by 3-way switches on each end wal l .  Each group of units con­
tai ns a conveni ence outlet and wall mounted panelboard with 
four molded case circuit breakers for control and protection of 
switchgear auxiliary c i rcu its. 

A travel i ng hoist is standard for outdoor units. 

Finish 

The structural steel parts and cubic les are conveyed th roug h 
a spray tunnel where they are degreased and exposed to a 
hot phosphate chemical treating mixture fol lowed by a hot 
seal ing solution and drying agent. The panels are treated 
simi larly. 

The hot phosphate bath effects a chemical conversion of the 
metal l ic surface to a nonmetall ic phosphate coati ng .  I nsoluble 
in  water, this coating is effective i n  retarding corrosion. It is an 
excellent undercoat ing for pai nt .  

After cleaning and stabilization, the framework and panels re­
ceive a cost of rust-resisting paint .  The framework, panels and 
other detail parts are conveyed through two zone baking ovens 
to insure adequ ate cur ing .  All exterior su rfaces of outdoor 
weather-resistant equipment are g iven an addit i onal finish coat 
of p aint. Standard indoor fi nish is l ight gray ANSI  61 ; outdoor, 
dark gray ANSI 24 or sky gray ANSI 7 0. Standard finish pai nts 
are air-dry alkyd enamel . 
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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, elimi nating any 
need for periodic repaint ing .  

Specifications-Circuit Breakers 

General Description and Operation 

The RL series l ow voltage power c i rcuit breakers are designed 
for 600-volt and below service with current carrying capacit ies 
up to 4 000 amp and interrupti ng capacit ies up to 2 00,000 
amperes . These compact, fast operat ing ,  dead-front c i rcuit 
breakers i ncorporate a stored energy operat ing mechanism 
for fast, positive c los ing .  

RL ser ies low voltag e power circuit breaker inclu des a stored 
energy operat ing mechanism (either manu ally or electrically 
operated) , arc quenchers, main and arci ng contact structure, 
i nductive tr ipping sensors, static overcurrent trip device, con­
trol wiring, auxil iary switches, interlocks and position indicators. www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



Low Voltage Metal­
Enclosed Switchgear 
Page 1 4  
January. 1987 

Switchgear Divis ion 

Type R 
soo volts Description 

7 

Figure 20. TL-800 Manually Operated Circuit Breaker. 

1 .  Handle for manual ly charg i ng stored energy c los ing 
springs** 

2 .  C ontact position i ndicator 
3.  Stored energ y  mechanism posit ion i ndicator 
4. Handle stop 
5. Contact c los ing release lever 
6. Circuit breaker rat ing nameplate 
7. Tripping level (with padlocking provisions) with guard 
8. Static Trip I I @;  overcurrent device 
9. Static Trip I I@; test points 

1 0. Static Trip I I® rating nameplate 
1 1. Racking mechanism shutter (with padlocking provisi ons) 
1 2 . I nter-phase barriers 

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

Figure 21. RL-800 Electrically Operated Circuit Breaker. 

1 3 . Arc chutes 
1 4. Clevis attached to racking drive screw 
1 5. Drawout rails 
16. Secondary disconnects* (not i l lustrated) 
1 7 . Auxi l iary switch *  
1 8. Spri ng charg ing motor (electrical l y  operated b reaker 

only) 
1 9. Power switch for spri ng charg ing motor (electrical ly 

operated breaker only) 
2 0. Bel l alarm manual reset lever 
2 1. Ground shoe contact 
22 . Racking interlock b ar 
23. Racking position detent 
24. Racking position indicator 
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Manual ly operated circuit breakers consist of 3 pole single throw 
element mechanically tr ip free, complete with static overcur­
rent tr ip device, manually charged stored energy c losi ng 
mechanism, interpole barriers, arc quenchers , operat ing han­
dle, push button mechanical trip, position indicator, all mounted 
to provide the drawout feature. 

Electrically operated circuit breakers consist of 3 pole  s ingle 
throw element mechanically and electrically trip-free, com­
plete with static overcurrent tr ip device, electrically charged 
stored energy c losing mechanism, i nterpole barriers, arc 
quenchers, electrically operated spring release solenoid, shunt 
trip device, push button mechanical trip ,  positi on indicator, four 
auxiliary switches, all mounted to prov ide the drawout feature. 

Stored energy provides a quick-make swi tching mechanism 
that assures high speed c los ing of breaker pr imary contacts, 
independent of the operator. Positive, control led c losing pre­
vents unnecessary arc ing between the movable and station­
ary breaker contacts as wou ld  be the case with s low or hesitant 
manual c losing .  This prevents the potential ly dangerous result 
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of i mproper c losing ,  thereby lengthening contact and breaker 
life. 

Manual operated stored energy breakers are charged by one 
downward stroke of the handle, Figure A; when handle i s  re­
leased it returns to the normal position. A clos ing l ever, located 
on the front of the breaker beh ind the manual charg ing handle 
releases the stored energy to close the breaker, Figure B. 

E lect r ical l y  op erated stored energy breakers are c l osed 
smoothly and positively by the action of springs that have been 
precharged by an electric motor. The springs  remain charged 
indef initely unt i l  the breaker is to be closed. When energy is 
released to c lose the breaker, the motor au tomatical ly re­
charg es the spr ings for another c losing operation. 

Manual tr ipping of manual and electrical l y  operated breakers 
is  accompl ished by operation of the manual trip lever, Figure C .  

As an opt ion to electrical l y  operated stored energy breakers , 
a manual spring charg ing handle as furnished on manual ly  
operated breakers can a lso be suppl ied, if specifi ed. 

, 

c 

A) A s i ng l e ,  c omp l ete 
downward movement 
of the handle manu al­
ly charges the c i r­
c u i t  b r eaker c l os i ng 
springs. A ratchet i n­
sures a complete c los­
ing stroke. 

B) With the manual handle  
returned to vertical po­
s i ti on, th e c l os i ng re­
lease lever is depressed, 
releasing the spring en­
e r g y  and c l os i ng the 
breaker contacts. Th is 
s imultaneously charges 
the opening spri ngs .  

C) Depressing the manual 
trip level opens the c i r­
c u it b reaker c ontacts .  
Note the  p rov i s i on for 
padlocking .  

Manual Operation www . 
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Provision for Padlocking "Trip Free' 

The push button mechanical tr ip level i ncludes a s lot with pro­
vision with 3 padl ocks. When padlocked in the depressed po­
siti on, the circuit b reaker is tr ip free, and the contacts wi l l  not 
move even if the cl osi ng release or electri c close coi l operates. 
I f  charged , this clos ing spring wi l l  d ischarge, but the contacts 
wi l l  remain in the open positi on. 

The racking mechanism shutter i ncludes provisions for one 
padl ock, to prevent u nauthorized racking. 

Primary Disconnects 

Primary circuit connecti ons between the removable ci rcuit 
breaker and the switchgear assembly are made by sets of 
si lver-plated contacts on the circuit breaker with s i lver-plated 
stationary contacts in b reaker compartment. The f inger con­
tacts are mounted on the studs of the circuit breaker, faci l i ­
tating i nspect ion and maintenance.  The stationary contacts 
are mounted on a sol id  Pyro-Shield insulation sheet which is 
bolted to the rear wall of the breaker cubicle. 

Primary d isconnect ing devices are arranged so that contact 
is made only when the removable circuit breaker is in  the 
operating or connected positi on. I n  the test position the pri­
mary contacts are separated by a safe d istance. 

Description 
Firm contact p ressure is maintained by means of stainless 
steel back-up springs. As the circuit b reaker is moved i nto 
the operating positi on, the wiping action of the self-al igning 
contacts assures low contact resistance. 

Secondary Disconnects 

Secondary circuit connections between the circuit b reaker 
and stationary switchgear structure are made by means of 
automatic, self-al igning ,  multi-contact, si lver-plated , sl ide-type 
connectors. 

The contact surfaces on the stationary element are heavi ly  
silver-plated copper strips mounted on a molded base of Pyro­
Shield i nsulation. The stationary contact surfaces are re­
cessed to properly guide the movable f ingers and to prevent 
accidental short-circuit ing of the control circu its. 

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

The secondary connecti ons automat ical ly make contact when 
the breaker is in both the test and connected posit ions. 

TYPICAL FOR. 
RL-3200 

RL-4000 

TYPICAL FOR 
RL-800 
RL-1600 
RL-2000 1) Primary disconnects. 

2) Secondary disconnects. Rl-3200 
RL-1600 3) Ground disconnect 

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

A ground contact on the removable low voltag e  power circuit 
breaker eng ages with the ground c i rcuit through a contact i n  
the breaker compartment i n  both the test and connected 
positi ons. 

Draw-Out Interlocks 

I ntegral parts of the c ircuit breaker mechanism i nc lude pro­
visions to: 

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

2. I nterlocking to prevent racking a c losed circuit breaker i nto 
or out of the connected position. 

3. I nterlocking to prevent c los ing a circuit b reaker unti l  it is 
ful ly racked to the connected positi on. 

4. Interlocking to prevent withdrawing a c i rcuit breaker from 
the cubicle while the c los ing springs are charg ed. 

In order to rack the breaker into its compartment, the manual 
trip bar must be depressed and the racking mechanism shut­
ter opened to gai n  access to the racking screw. Figure 23. 
As the trip bar is depressed, a shaft connected to it moves to 
p ermit opening the shutter, which hol ds the bar in. As l ong as 
the b ar is pressed in and the shutter is open, the breaker is 
trip free, and cannot be c losed. This interlock arrangement 
prevents racking the breaker in  or out whi le it is c losed. 

Figure 23. 
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The cubicle i nterlock rod is also directly actuated by the move­
ment of the manual tr ip bar. With the manual trip bar i n  its nor­
mal position the i nterlock rod is extended; with tr ip bar pressed 
in, the rod is withdrawn. At positions corresponding to Test and 
Connected, the extended rod is engaged in  a position hole on 
the s ide of the cubicle. This is aided by a detent on the breaker 
which eng ages the cubicle to assure proper al ignment. 

Rotation of the racking screw wil l rack the breaker into the TEST 
position. At the TEST position, the racking shutter can be closed, 
causing the trip bar to reset and the i nterlock rod to engage 
the cubicle position hole  al l owing the breaker to be c losed. 
The breaker can then be operated for test i f  desired. 

The same procedure is fol lowed for movements into the con­
nected positi on. I n  the CONNECTED positi on, the i nterlock wil l 
s imi larly engage the cubic le position hole and reset, a l lowing 
the circuit breaker to be c losed. This prevents c los ing a c i rcuit 
breaker which is  not in  the CONNECTED positi on. 

With the c ircuit breaker between positi ons, the interlock bar 
wi l l  not eng age the position holes of the cubicle .  If the interlock 
bar is not in  its reset positi on the breaker wi l l  be held  TR IP­
FREE and cannot be c losed. 

To withdraw the breaker from the CONNECTED positi on, the 
racking screw is rotated in the opposite directi on. 

When racking the circu it breaker out from TEST to the DIS­
CONNECTED positi on, the c losing springs wi l l  automatical ly  
discharge, at or before reach i ng the Disconnect posit ion. 

Arc Interruption 

The RL series low voltage power c i rcuit breakers i nterrupt i n  
air, using arc chutes to elongate and cool the arc for high speed 
i nterrupti on. Circuit breakers equipped with i nstantaneous trip 
wi l l  i nterrupt a bolted three phase short c ircuit i n  3 cyc les or 
less. 

A short c i rcuit or overload wi l l  be detected by the sol id  state 
trip device, which wi l l  tr ip the c i rcuit breaker via the tripp ing 
actuator. The openi ng springs wi l l  cause the movable contacts 
to open. The mai n  contacts open f i rst, to transfer the fau lt cur­
rent to the arc ing contacts. As these p art, the thermal and elec­
tromotive characteristics of the arc cause it to be forced i nto 
the arc chute, where the metal plates elongate, constrict and 
cool it .  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Low Voltage Metal­
Enclosed Switchgear 

Page 1 8  
January, 1 987 

Switch g ear D ivision 

Type R 
600 Volts 

5 

1 )  lnterpole barriers of g lass polyester. 
2) Arc chute. 
3) Stationary main contacts. 
4) Stationary arcing contacts. 
5) Movable main contacts. 
6) Movable arcing contacts. 

Figure 24. Circuit Breaker Partly Disassembled to Show: 

Fused Circuit Breakers 

The 800, 1 600 and 2000 ampere frame size ci rcuit breakers 
are avai lable with integrally mounted current l imiting fuses, to 
increase their interrupting rating and/or l imit the short circuit 
current to downstream equipment. The fuses are bolted in se­
ries with the upper set of primary d isconnects. An open fuse 
tripping device is wired in paral lel with the main fuses, to insure 
that the circuit breaker opens it a main fuse interrupts, thus 
preventing single phasing. This device holds the circuit breaker 
trip-tree until it is reset. It also indicates which main fuse has 
interrupted .  

The larger frame size c i rcuit breakers, 3200 and 4000 ampere, 
are avai lable with current l imiting fuses mounted on a separate 
drawout element, which is key interlocked with the circuit breaker 
to prevent racking the fuse element unless the ci rcuit breaker 
is racked to the d isconnect position. 

The breakers have been qual ified to all required standards 
and are UL l ist marked , based on use of either Gould-Shawmut 

Descri ption 

or Reliance current limiting fuses, which are specially de­
signed tor use with Siemens Type RL circuit breakers. 

Fuses rated 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 Rel iance 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 Ki rk type within the breaker compartment. 
See Figure 27.  

Key interlocks can be provided which will hold the key captive 
when the circuit b reaker 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 d rawout 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 ci rcuit 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 tor ratings. www . 
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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 indi cati on (remote) or control interl ocking 
based on main contact positi on (open vs. closed). When aux­
i l iary switch contacts are requ ired beyond the 4 contacts avai l ­
able on t h e  circu it breaker, a Mechanism-Operated auxi l iary 
switch (MOC), containing 4 or 8 contacts is mounted in the 
rear termination area. The switch is actuated by a rel iable 
push-pull mechanism from the circuit breaker. The switches 
have f ield adjustable contacts for s imple conversion of con­
tacts from normally open ("a" type) to normally closed 
("b "  type). Each contact may be adjusted individual ly without 
disassembly or removal of wir ing . See Table 1 for rat ings. 

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 Switch8and MOC and TOC Switch Ratings. 

DC 
Volts 

24 48 125 
Make and interrupting capacity, amps 30 20 1 0  
Continuous current 1 30 30 30 

Shunt Trip 

Provides means to electrically tr ip from a remote device, such 
as pushbutton, switch or relay for automatic tr ipping . It is  stan­
dard on al l  electrical ly operated breakers and optionally avai l ­
able on manually operated breakers. 

Since the shunt trip coil is  designed for a momentary duty cycle, 
an "a" auxil iary contact switch is used to interrupt its c i rcuit 
i mmediately after the breaker is tr ipped. Energization of the 
coi l  causes the armature to pick up an d rotate the trip latch to 
trip the breaker. A compressi on spring returns the a rmature to  
its n ormal position. 

Operation Counter (Option) 

Mounted beneath the breaker mounted auxi l iary switch,  the 
mechanical ly operated, 5 digit non-resettable counter is ac­
tuated from the auxil iary switch operating mechan ism. 

Undervoltage Trip Device (Option) 

The undervoltage trip device prov ides protect ion against the 
effects of a drop in normal bus voltage an d functi ons to directly 
trip the breaker. Pick-up is 85% or less of rated value, drop-out 
is between 3 0% and 6 0% of the rated value. Pick-up and drop­
out are individual ly adjustable. Either instantaneous or t ime­
delay operation can be suppl ied. The integral static t iming unit 
is adjustable from 0. 04 to 4 secon ds for providing a t ime delay 
between the detection of the undervoltage condition and breaker 
trip to r ide over system momentary voltage dips. 

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

The bel l  alarm switch is init iated by the operation of the Static 
Trip Device, and functions to operate a switch. 

The contacts may be used for remote indication of an auto­
matic tr ip. 

A single pole double throw (SPOT) or a double pole throw (DPDT) 
switch is available. Table 3. The switch operator must be reset 
either manual ly, or opt ional ly by electrical reset. The contacts 
of the bel l  alarm switch can be connected in series with the 
breaker c losing coi l ,  to provide a l ockout feature to prevent 
reclosing after a fault . 

250 120 
2 25 

30 30 

AC 
240 

20 
30 

8 For breaker mounted switches, l imited 
to 20 A. cont inuous rating of standard 
No. 14 wire, un less otherwise specified. 

Electrically Operated Interlock (Option) 

This interlock provides a means to electrical ly inter lock two 
breakers to prevent both being c losed at the same t ime.  These 
electro-mechanical devices amount to an additional solenoid 
that must be energized before the breaker can be c losed. When 
the device is de-energized the b reaker is he ld trip-free so that 
it cannot be c losed either electrically or manual ly. The devices 
are avai lable for 48, 1 25 and 250 volt D.C . as wel l  as for 1 2 0  
and 24 0 volt A.C .  They are s imi lar i n  construction and mount 
in the same locat ion as the undervoltage tr ip device. The elec­
trical interlock has a mechanical l ink from the device to the 
main shaft of the breaker to h ol d  the device in the picked-up 
positi on when the b reaker is c losed. Once c losed the device 
can be de-energized without tr ipping 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 1 7.7  
32 18-38 15 .0 
48 28-56 5.45 

DC 1 25 70-140 2.76 
250 1 40-280 1.85 

60 Hz 1 20 1 04-127 7.7 
AC 240 208-254 3.4 

Table 2. Undervoltage Coil Rating 

Nominal Voltage 
Control 
Voltage Pickup Dropout 

DC 
48 40 24 

1 25 105 62 

60 Hz 120 1 00 60 
AC 240 or 

480 8 - -

8 Not avai lable. Use 
1 2 0  VAC under­
voltage device 
with appropriate 
24 0- 120  or 480- 1 2 0  
voltage trans­
former i n  cubicle. www . 
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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 

250 025 10.0 0.25 

60 Hz 120 10.0 10.0 10.0 
AC 240 10.0 10.0 10.0 

rTI 111111 (2) ( 1 ) (3) (2) ( 1 )  (3)(5) (4) (6) 
a. SPOT 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 tripp ing systems have been standard on 
the Siemens LA l i ne of c i rcuit breakers since 1961 .  The tripping 
system was updated in  1971  to make use of the latest inte­
grated circuit components and is cal led STATIC TRIP I I �. Based 

on its t ime proven service record, it continues as the standard 
tripping system for the RL series b reakers. 

Static Trip II& Trip Device Features 

• Ease and accuracy in making fiel d adjustments 

• Excel lent repeatabi l ity. 

• Negl igible change i n  characteristics with normal temperature 
variation. 

• Cont inuous pick-up adjustment over a wide range-no taps 
to change. 
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• Ground current tripp ing available without an external relay. 

• Targets avai lable to indicate the cause of tr ipping 

• Simple field  testing without need of a primary current source-
portable test set avai lable as an option. 

• Mini mum maintenance-only one moving part. 

• Simple breaker rat ing change. 

• Flexibi l ity-many combinations avai lable i nclu ding long t ime 
delay, short t ime delay, i nstantaneous and g round fault ele­
ments in  the same device. 

Trip Device Accessibility 

Located i n  the lower right s ide of the breaker compartment ,  
the trip device is readily accessib le to  the operator for s imple 
adjustment of al l  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 sol id  state c i rcuitry in the static trip device is drawn from 
the pri mary current through tr ippi ng current transformers 
mounted on the breaker. Four-wi re g round applications in ­
c lude a fourth transformer mounted in the cable compartment. 
A signal ,  proportional to primary current, is taken from these 
same trippi ng transformers. This s ignal is  appl ied to the static 
trip device and causes it to operate the tr ipping actuator to 
trip the breaker in accordance with a pre-set t ime delay versus 
current magn itude relationship .  www . 
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Figure 30. Tripping Transformers Furnish Input Signal to 
Trip Device in Proportion to Primary Current. 

Tripping Actuator 

Fast act1on tripping of the breaker is achieved with a low 
energy flux-shift ing tr ipping actuator. When the breaker is in 
the closed posit ion, the spring is reset mechanical ly and held 
in  that posit ion by a permanent mag net. Most of the f lux from 
the magnet flows through the armature rather than through 
the h igher reluctance path of the air gap inside the coil. The 

To Trip 

Figure 31 . Tripping Actuator. 

Armature 
Air Gap 

Permanent 
Magnet 

Trip Coil 

Desc ri ption 

magnetic force holds the armature and spring f i rmly in  posi­
tion. When the flux-shift ing coi l is energ ized by the static tr ip 
device, the flux of the coil and ai r gap cancels the f lux of the 
permanent magnet, releas ing the armature which al lows the 
spring to act to tr ip the breaker. 

Description of Operation-Static Trip I JE Overcurrent 
System 

A block diagram of the static trip system is shown below, F ig­
ure 32. The power supply and sig nal transformers step the 
secondary current of the tripping transformers down to a level 
suitable for the solid state c i rcuits. The power supply trans­
formers, unl i ke the signal transformers, do not need to maintain 
a constant ratio and are therefore designed to satu rate so as 
to l imit maximum power i nput to the static trip device. 

The desired time-current relationship of the long time delay 
circuit is accomplished as fol lows: a pulse generator and time 
shaping c ircuit in combination produce a train of pu lses 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 .  I f  the signal 
reaches the pickup level ,  both the pulse generator and counter 
are released, the counting of pu lses begins. The counter is  a 
?-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 c i rcuit. Th is 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 g round tr ipping and to terminal 4 for 3 wire 
systems with ground fau lt tripping .  G round fau lt protection is  
avai lable for  4-wi re ci rcuits also with only the addition of  an 
external tripping transformer. 

Adjustment knobs are available on the front of the static trip 
unit for al l  the applicable adjustments shown in the block d ia­
gram, Figure 33. 
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Power 
Transformer 

S•gnal 
Transformer 

• Connection For 
Dev•ces With Ground 
Tripping On 3 W•re 
Systems 

Long Time Pick�Up 
Adjustment 

Figure 32. Block Diagram of Static Trip II " 

Figure 33. 

Table i ndic ates 
t ime delay of the 

long t ime band 
setting at 6 
multiples of 

pick-up .  

Long t ime pick-up 
setting (cont inuous 

adjustment). 
Current at 

cal ibrati on points 
is shown on the 

breaker rat ing p late. 

Ground pick-up 
setting in  percent 

of tr ipping 
transformer rating 

(cont inuous adjustment). 

Ground target 
indicator­

operates when 
tr ipping is i niti ated 

by a ground fault .  

Power 
Supply 
Module 

T1me 
Shape 

Long T1me 
Current­

Time Shaping 
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Counter 
Release 

Long Time 
Pickup 
Circuit 

(Total Count Selector) 

Overload and 
short c i rcuit targets. 

Long t ime band 
setting. 

I nstantaneous 
pick-up sett ing i n  
multiples of long 
t ime pick-up sett ing 
(conti nuous 
adjustment) .  

St Delay 
Band 

AdjUSt 

Short Time 
Circuit 

GRD 
Delay 
Band 

AdJUSt. 

Instantaneous 
Orcu•t 
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Types and Application of Static Trip I f® Overcurrent 
System 

Available Types 

Nine types of Static Trip I I  devices are avai lable. Simi lar in  
many respects , they differ only i n  their specific application. 
All use identical tr ipping transformer i nputs and provide output 
signals to the tr ipping actuator. Several types are shown in  
the picture below, Figure 34. 

The type designation is coded to i ndicate the functi onal ele­
ments: T = LONG-TIME delay elements, S = SHORT-T IME 
delay element ,  I = INSTANTANEOUS element ,  G = ground 
current element ,  (OT) indicates that the device does not have 
trip indication targets, (2T) two targets that indicate tr ipping 
on short circuit (short t ime or instantaneous) or overload (Long 
Time) current ,  and (3T) for three targets that indicate tr ipping 
on overload, short circuit or g round current .  For eac h e lement 
except instantaneous there are two adjustment knobs on the 
front of the device,  one for pick-up setting and one for delay 
setting. The i nstantaneous element has only one knob for pick­
up setting. Targets are optional on al l  devices. Fol lowing are 
brief descriptions of the different types .  

1 .  Type TI (OT) (Standard) and T I (2T) (Opti onai)-A dual tr ip 
device normally used for phase overcu rrent protection. The 
long time pick-up range is selected from the tr ip rating table 
and is  cont inuously adjustable from "A" thru "G" in the field. 
The instantaneous element is conti nuously f ield adjustable 
from 3 to 1 2  mult iples of the l ong time pick-up setting se­
lected. The long time delay is  f ield adjustable with a choice 
of six bands . 

2. Type TIG(3T) (optionai )-A dual tr ip device which provi des 
phase overcurrent protection same as Type T l  plus sen­
sitive ground fault protection for 3-wire and 4-wire ci rcuits 
on systems with either phase-to-phase or phase-to-neutral 
loading . Ground current pick-up settings are i ndependent 
of the phase pick-up settings, and continuously adjustable 
in the f ield from 1 5% through 1 00% of the tr ipping trans­
former rating . When used on 4-wire c i rcuits , a fourth tri p­
p ing transformer is requ i red. I t  is mounted in the cubicle, 
and wi red to  the breaker through secondary disconnects. 

3. Type TS(OT) and TS(2T) (optionai)-A selective tr ip device 
used for phase overcurrent protection which prov ides time 
delay tr ipp ing only. I t  a l lows complete f ield adjustment of 
the long time band and pick-up plus the short t ime band 
and pick-up .  The short t ime pick-up can be adjusted from 
3 to 12 mult iples of the long time pick-up setting . Any one 
of the three short t ime bands can be used with any of the 
six long t ime bands . 

Descri pt io n  

4 .  Type TSG(3T) (optionai)-A selective tr ip device which pro­
vides phase overcu rrent protection same as Type TS plus 
sensitive ground fault protection for 3-wire and 4-wire cir ­
cuits on systems with either phase-to-phase or p hase-to­
neutral loading . Ground current pick-up sett ings are in­
dependent of the phase pick-up settings ,  and conti nuously 
adjustable in  the f ield from 1 5% through 1 00% of the trip­
p ing transformer rating .  When used on 4-wire c i rcuits, a 
fourth tripping transformer is required. It is mou nted i n  the 
cub ic le and w i red to the b reaker throu g h  sec ondary 
disc onnects. 

5. Type TSI (OT) and TSI (2T) (optionai)-A triple selective tr ip 
device used for phase overcurrent protection which pro­
vides long time delay, short t ime delay, and instantaneous 
elements . I t  al lows complete fiel d adjustment of the l ong 
time band and pick-up ,  the short t ime band and pick-up 
and the i nstantaneous pick-up .  Both the short t ime and 
instantaneous elements can be adjusted to pick up at 3 to  
12  multiples of the long time pick-up sett ing . Any one of 
the three short t ime bands can be chosen to  be used with 
any of the six long time bands . 

6. Type TSIG(3T) (opti onai)-A triple selective trip device which 
provi des phase overcurrent protection same as Type TSI 
plus sensitive ground fault protection for 3-wire and 4-wire 
c i rcu its on systems with either phase-to-phase or phase­
to-neutral loading . Ground current pick-up settings are i n­
dependent of the phase pick-up settings ,  and c ontinuously 
adjustable in  the f ield from 15% through 1 00% of the tr ip­
p ing transformer rating . When used on 4-wire c i rcuits, a 
fourth tr ipping transformer is requ i red. It is mounted i n  the 
cubicle, and wired to the breaker th rough secondary 
disconnects. 

Ground Fault Trip (Optional) 

Sol idly grounded low voltage systems are prone to relatively 
low magnitude arc ing ground faults which can go undetected 
by the phase overcurre nt protect ing elements . By i ncludi ng 
the sensitive ground trip element as an integral part of the Static 
Trip I I ®  System ,  coordinated ground fault protection is provided. 

Ground Fault Trip System is optional ly avai lable with the Static 
Trip I I ®  device .  The ground trip element characteristics are 
shown on the left s ide of the characteristic ,  Figure 38 on page 
23 . This element is connected in the neutral of the three trip­
p ing transformer secondaries so that it senses ground current 
only, and not l oad current. This arrangement permits more sen­
sitive settings bel ow normal l oad current values, thereby pro­
viding better protection against g round faults, which are often 
l imited to low levels by g round return impedance and by arc 
resistance of arc ing faults. www . 
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TI (2T) T IG(3T) 

Figure 34. Typical Static Trip II:ID Trip Devices 

TS(2T) 

Arc ing g round faults c an be very destructive, so it is desirable 
to clear them as quickly as possible.  H owever, some adjust­
able delay is needed if coordinat ion is to be provided between 
breakers at various levels in the system. Consequently g round 
trip elements are provided with the same fixed short del ays as 
the short t ime element and with the same cal ibrated points. 
Min imum, I ntermediate and Maximu m, c orrespon ding to nom­
inal values of 0. 1 ,  0.25 and 0.45 seconds . The ground pickup 
dial is c al ibrated in  percent of breaker current rat ing with cali­
brated points at 1 5% ,  25% ,  5 0% and 1 00% (Figure 33) The 
ground element is designed for appl ication to solidly grounded 
systems only. 

Temperature Range of Operation 

Operation of the static tr ipping system is extremely stable over 
a wide range of temperature. From -40°C to 55°C (-4 0°F to 
131°F) the variation from performance at room temperature is 
less than 1 0  percent in pick-up value and t iming .  If they must 
be operated in environments beyond these l imits, heating or 
venti lat ion is recommended. They wi l l  operate at 65°C (149°F) 
indefinitely without any permanent change in characteristics. 

Simplified Breaker Rating Change 

The continuous rat ing of the c i rcuit breaker may be readi ly 
changed i n  the field by replacing the tr ipping transformers 
mounted on the c ircuit breaker stu ds. Refer Figure 35. The 
transformer rating l isted i n  pr imary amperes wi l l  be found on 
the rating p late of each c i rcuit breaker, Figure 36. Whenever a 
breaker rat ing is changed, a new rating p late is also fu rnished. 

Field Testing 

Static tr ipping enables s imple and economical f ield testing of 
the static trip devices. An inexpensive portable test set using 
1 1 5-volt power is avai l able to make function and ti ming tests to 

TSG(3T) 
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TSI (2T) TSIG(3T) 

indicate if the device is working properly. Operat ion of a circuit 
breaker may also be checked by whether or not it tr ips when 
supplied an appropr iate s ignal . F igure 37. 

Figure 35. 

IEIIAL IO.------------

DATE llfi----..,-=,.,.,..-�=----­
COITD. VIII. TAlE 

ITI. ____ CU. TIP. __ _ 

TRIP X� IIA 

IRU W/D ___________ _ 

TRIP WID------------

LOlli TilE PICKUP II AI'PERES 
A ___ a c o __ _ 

E a ___ _ 

MAX CORT CURREIT ________ AMPS 
SIEMENS 
....... ... u.a.A. 

Figure 36. Breaker Rating Plate. www . 
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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 

Description 
Target Indicators (Optional) 

STATIC TRIP  I I ®  Overcurrent Trip Devices have targ et i ndica­
tors avai lable as an option .  The type of fault which caused the 
ci rcuit breaker to trip can be determined at a glance. A red 
button pops out i ndicat ing "Overload", { l ong time trip) "Short 
Circuit" (short t ime and/or instantaneous tr ip) or "Ground" 
(ground fault) . Refer Figure 33, Page 19. 

You save t ime and money whi le s impl i fy ing maintenance. Al l  
STATIC TR IP  I I® devices feature sol id  state c i rcuitry and are 
cont inuously adjustable, permitti ng pinpoint settings .  Choose 
from nine models to suit you r  part icular appl ication. 

Ground Element 
XFMR Long Time Element Calibrated Pick-Up 

Breaker Rating Calibrated Pick-Up Settingst 
Frame Size (Primary 

Type Amps) A B c D E F G 

800A Frame 
RL-800 80 40 50 60 70 80 90 1 00 
RLF-800 

800A Frame: 
RL-800 200 1 00 1 25 1 50 1 75 200 225 250 
RLF-800 400 200 250 300 350 400 450 500 
RLX-800 800 400 500 600 700 800 900* 1 000* 

1 600A Frame: 
RL-1 600 200 1 00 1 25 1 50 1 75 200 225 250 
RLX-1 600 400 200 250 300 350 400 450 500 
RLF-1 600 800 400 500 600 700 800 900 1 000 

1 600 800 1 000 1 200 1 400 1 600 1 800* 2000* 

2000A Frame: 200 1 00 1 25 1 50 1 75 200 225 250 
RL-2000 400 200 250 300 350 400 450 500 
RLF-2000 800 400 500 600 700 800 900 1 000 

1 600 800 1 000 1 200 1 400 1 600 1 800 2000 
2000 1 000 1 250 1 500 1 750 2000 2250* 2500* 

3200A Frame: 1 600 800 1 000 1 200 1 400 1 600 1 800 2000 
RL-3200 2000 1 000 1 250 1 500 1 750 2000 2250 2500 
RLF-3200 2400 1 200 1 500 1 800 2 1 00 2400 2700 3000 

3200 1 600 2000 2400 2800 3200 3600* 4000* 

4000A Frame: 
RL-4000 3200 1 600 2000 2400 2800 3200 3600 4000 
RLF-4000 4000 2000 2500 3000 3500 4000 4500* 5000* 

* Exceeds maximu m  continuous current rating of frame-do not use these sett 1ngs. 

t Long t ime el ement continually adjustable from A through G. 
G Breaker may not trip with this g round fault setting . 

Max. Settings 
Con st. 
Rating 15% 25% 50% 100% 

1 00 G G 40 80 

250 G 50 1 00 200 
500 60 1 00 200 400 
800 1 20 200 400 800 

250 G 50 1 00 200 
500 60 1 00 200 400 

1 000 1 20 200 400 800 
1 600 240 400 800 1 600 

250 G 50 1 00 200 
500 60 1 00 200 400 

1 000 1 20 200 400 800 
2000 240 400 800 1 600 
2000 300 500 1 000 2000 

2000 240 400 800 1 600 
2500 300 500 1 000 2000 
3000 360 600 1 200 2400 
3200 480 800 1 600 3200 

4000 480 800 1 600 3200 
4000 600 1 000 2000 4000 www . 
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Types Available 

TI(OT): 
TS(OT): 
TSI(OT): 
TI(2T): 
TS(2T): 
TSI(2T): 
TIG(3T): 

Long Time and I nstantaneous 
Long Time and Short Time 
Long Time, Short Time, and I nstantaneous 
Long Time and Instantaneous 
Long Time and Short Time 
Long Time, Short Time, and I nstantaneous. 
Same as TI(2T), plus ground fault 

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

Devices with (OT) designation 
Devices with (2T) designat ion include targets to indicate ov­
erload tr ip and short ci rcuit tr ip, whi le those with (3T) desig­
nat ion also i nclude a ground trip target. 

GENERAL NOTES 
Static Trip II Overcurrent Device 

1 .  The "Tripping XFMR R at ing" values represent the primary 
value of the current transformer rat io in amperes. The sec­
ondary value is one ampere. 

2. The pick-up settings of the l ong t ime element are cont in­
uously adjustable ,  and are cal ibrated at points "A" through 
"G" as shown in the rat ing table. 

Low Voltage Metal­
Enclosed Switchgear 

SG3061 
Page 27 
Janu ary, 1987 

Description 
3. The p ick-up settings of the instantaneous and short t ime 

delay elements are cont inuously adjustable, and are cali­
brated at 3,  5, 8 and 1 2  multiples of the l ong t ime p ick-up 
setting. 

4. The pick-up settings of the ground elements are cont inu ­
ously adjustable, and are cal ibrated in  percent of the trip­
p ing transformer rat ing as shown in the rat ing table. 

5. The l ong t ime element h as 6 bands which are field se­
lectable. The t ime del ay at 6 multiples of pickup is as follows: 

Band 1 - 1 . 1 2  seconds B and 4 - 9 seconds 
Band 2 - 2.25 seconds B and 5 - 1 8  seconds 
Band 3 - 4.5 seconds B and 6 - 36 seconds 

6. The short t ime element and ground element h ave 3 bands 
which are cal i brated at minimum, i ntermedi ate and maxi­
mum, but are cont inu ously adjustable. 

7. The maximu m  i nterrupting t ime is the maximum length of 
t ime that fault current fl ows, i nclu di ng arcing t ime.  

8 .  I nstantaneous maximum interrupting t ime may be greater 
when breakers are closed in on a fault depending on actu al 
fault conditions. The maximu m  potential i ncrease for a 3-
phase fault is 0. 01 seconds and for a single-phase ground 
fault is 0. 02 seconds. 

9. The lower l imit of ground fault recognition is 25 amperes 
for the RL-800 or RLF-800 and 4 0  amperes for the RLX-
800, RL- 1 6 00, RLX- 1 6 00 and RLF-16 00. 
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Switchgear Divis ion 

I Type R 
600 Volts 

Ground Current 1n Percent 
of Tripping XFMR Rating 
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SIEMENS 

Switchgear Division 

I Type R 
600 Volts 

Table 1 .  Type RL Low Voltage Power Circuit Breaker Ratings at 50/60 Hertz 

Voltage Ratings 
Frame Insulation Short Time 

Rated Rated Max. Size Level Dielectric Rating 
Volts Volts Type Amperes Withstand Volts Symmetrical Amps 

1 2 3 4 5 6 
RL-800 800 2200 30,000 
RLX-800 800 2200 42,000 

RL-1 600 1 600 2200 50,000 
600 635 RLX-1 600 1 600 2200 65,000 

RL-2000 2000 2200 65,000 
RL-3200 3200 2200 65,000 
RL-4000 4000 2200 85,000 

RL-800 800 2200 30,000 
RLX-800 800 2200 42,000 

RL-1 600 1 600 2200 50,000 
480 508 RLX-1 600 1 600 2200 65,000 

RL-2000 2000 2200 65,000 
RL-3200 3200 2200 65,000 
RL-4000 4000 2200 85,000 

RL-800 800 2200 30,000 
RLX-800 800 2200 42 ,000 

RL-1 600 1 600 2200 50,000 
240 & 208 254 RLX- 1 600 1 600 2200 65,000 

RL-2000 2000 2200 65,000 
RL-3200 3200 2200 65,000 
RL-4000 4000 2200 85,000 

All c ircuit breakers are UL l isted. 

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

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 29 
January, 1987 

Descr i pt ion 

Short Circuit Rating 
Symmetrical Current 

With Without 
Instantaneous Instantaneous 

Trip Trip 

7 8 
30,000 30,000 
42,000 42,000 

50,000 50,000 
65,000 65,000 

65, 000 65,000 
65,000 65,000 
85,000 85,000 

30,000 30,000 
42,000 42,000 

50,000 50,000 
65,000 65,000 

65,000 65,000 
65,000 65,000 
85,000 85,000 

42,000 30,000 
50,000 42,000 

65,000 50,000 
65, 000 65,000 

65,000 65,000 
85,000 65,000 

1 30,000 85,000 

Continuous 
Current 
Rating 

Amperes 

9 
40-800 

1 00-800 

1 00-1 600 
1 00-1 600 

1 00-2000 
1 000-3200 
2000-4000 

40-800 
1 00-800 

1 00-1 600 
1 00-1 600 

1 00-2000 
1 000-3200 
2000-4000 

40-800 
1 00-800 

1 00-1 600 
1 00-1 600 

1 00-2000 
1 000-3200 
2000-4000 

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 200,000 250-1 600 40-800 
RLF- 1 600 1 600 2200 200,000 800-3000 1 00-1 600 
RLF-2000 2000 2200 200,000 4000 1 00-2000 

208 RLF-3200 & 
to 600 RFC-3200 

600 Fuse Carriage 3200 2200 200,000 2000-5000 1 000-3200 

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 c i rcuit breaker. 
All c ircuit breaker (and drawout fuse carriage, if appl icable) are UL l isted. www . 
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Switchgear Division 

I Type R 
600 Volts 

Table 1 .  Circuit Breaker Operating Time (60 Hertz Basis) and Data 

RL-800 
RLX-800 
RLX-800 

Time from Energizing Shunt Trip Coil Unit (Cycles): 
Contacts Part 1 5-3 0 
Contacts Fully Open 2 .2-3 .7  

Time from Energizing Closing Control Relay Until (Cycles) 
Contacts Touch 2.5-5 .0 
Contacts Fully Close 2 .8-5 3 

Average Spring Charging Time (Seconds): 
Minimum Voltage 1 5  
Nominal Voltage 1 0  
Maximum Voltage 8 

Length of Break (Inches): 
Minimum Between Mains 1 .0 
Between Arcing Contacts 1 1  

Table 2. Circuit Breaker Control Data 

Nominal Control Voltage 1 20 VAC 

Spring Charge Motor Voltage Range 1 04 - 127 
Current of Spring Charge Motor: 

Cutoff Value-Amperes 048 
Inrush Value-Amperes 3.3 

Shunt Trip and Closing Coil Voltage Range (at Coil) 1 04- 1 27 
Tripping Coil Current (Seal-in/lnrush)-Amperes 1 .65/7 . 7  
Closing Coil Current (Seal-in/ lnrush)-Amperes 1 . 65/7 7 
Y-Relay Current (Max. Value-Amperes) 0 .026 

Description 

RL-1 600 & 2000 
RLX-1 600 RL-3200 RL-4000 

RLF-1 600 & 2000 RLF-3200 RLF-4000 

1 .25-3.0 1 0-3.0 2 0-3 0 
2.2-3.5 2 .2-3.5 3 0-4.0 

2 0-5.0 2.2-5.0 2.5-5 5 
2 3-5 .3 2 5-5.7 2 5-5 7 

1 7  1 9  22 
1 2  1 3  1 5  

8 8 1 0  

1 .0 1 .0 1 .0 
1 . 1  1 . 1 1 . 1 

240 VAC 48 VDC 1 25 VDC 250 VDC 

208-254 38-56 1 00- 1 40 200-380 

0 36 1 . 1 6  045 0 .21  
175 7 .5  3.97 1 .92 

208-254 28-56 70- 1 40 1 40-280 
0 . 7 1 /34 545/545 2. 76/2 76 1 .85/1 .85 
0 .71/34 545/545 2 . 76/2.76 1 .85/1 .85 

0 01 5  0. 1 5  0 .02 0.01 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SIEMENS 

Switchgear Div is ion 

I Type R 
600 Volts 

Phase 
1 
� 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Pag e  3 1  
J anuary, 1 987 

Description 
Phase 

2 
Phase 

3 Neut. 

Breaker � 
,----.�-------------.....--�>---- C ontacts ) ~ 

Control 
Voltage 

Fuse 

12 13 

2 
M 1  

cs 
c 

TI -Tripping Transformer 
STD -Static Trip  Device 
TA -Trip Actuator 
CC -Ci rcuit Breaker C losing C oi l  
TC -Circuit Breaker Trip  C oi l  
Y - Aux. C los ing Relay- Anti-Pump 
MCO -Motor Cutoff Switch 
88 -Spri ng Charg i ng Motor 
Ml -Mechanical I nterlock 

7 
8 

b 

Device List 

' 

n To STD. 
4-9 

Static Trip Device 

o-1-v 
o-l.v 
o-1-v 
oA-v 
o-2-v 
� 
o-1-v 
o-lLv 
oL, 
oillv 
ollv 
oJ1.v 
aUv 
oHv 
� 
ol2v 

Sec ondary 
Disconnect 

s�AL 6�AL 4�2�4 
T fT uv STD 

2 0 6 9 
7 5 3 1 

Aux. Switch 

m� UJ 
AL 
Trip 

Alarm 

"Y" Relay 

a - Aux. Switch-Open when Breaker is Open 
b -Aux. Switch-Closed when B reaker is Open 
CSC -Control Switch-Close C ontact 
CST -Control Switch-Trip  Contact 
R -Red I ndicat ing Lamp 
G -Green Indicat ing Lamp 
AL -Automatic Trip Alarm Device (Bell Alarm) (Manual 

Reset) 
UV - Undervoltage Trip C oi l  

Figure 39. Typical Control Schematic for Electrically Operated Breaker and Wiring Diagram, Showing 
Optional Attachments. www . 
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Switchgear Divis ion 

I Type R 
600 Volts 

Circuit Breaker Selection Data 

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

The tables are to be used as gu idel ines, with other factors 
being taken into account which affect the final selection of proper 
breaker rating for the specific appl ication. Such factors as volt­
age ,  power factor, temperature, altitude, c i rcuit configurations, 
large motor loads, high inertia (WK2) motor loads ,  unusual or 
cycl ic load characteristics may requ i re 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 c i rcuit breakers. 

The short c ircu it currents are establ ished using assumptions 
and approximations which have proven val id .  However, if the 
indicated circu it breaker is marginal when comparing its inter­
rupting rating to the indicated value of short c i rcuit cu rrent, 
then short c ircuit calculations for the specific application should 
be made. Refer to IEEE Recommended Practice for Protection 
and Coordination of Industrial and Commercial Power Sys­
tems, IEEE Standard No. 242- 1 975, Chapter 2 .  

Recommendations for  breaker select ion are given for the two 
types of system in the tables, using standard unfused c i rcu it 
breakers. If continuous current requ i rements would permit us­
ing a smaller c i rcu it breaker than shown in columns 8 or 9,  
consider fused c i rcuit breakers, which have sufficient inter­
rupting capacity for all appl ications shown . 

Main breaker l isted in Column 7 may be with, or without, in­
stantaneous tr ip element. When suppl ied without, it provides 
selective tripping with its downstream feeder. (Column 8 or 9) 

Feeder breakers l isted in Column 8 are suppl ied with, or with­
out, instantaneous trip element, in order to provide selective 
tripping with additional p rotective devices at the downstream 
load. 

Feeder breakers l isted in Column 9 are supplied with instan­
taneous trip element, which are not requ i red to co-ord inate in 
their tr ipping with downstream load protective devices. 

Over the years, "fully rated" breakers have been recognized 
as those having a rating capabil ity of interrupting the maximum 
fault available at i ts point of  application with in  the system. Such 
breakers generally had instantaneous elements, giving them 
higher interrupting capabil it ies than when not so equ ipped. 

Descri ption 
However today, as  can be  seen in Table 1 ,  Page 24 ,  (Breaker 
Rating Table) ,  breakers applied at 600V or 480V have the same 
short c ircuit interrupting capabi l it ies regardless of the type of 
tr ip elements. 

Basis of Application Tables 

The value of short c i rcuit cu rrents are calculated on basis of: 

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

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

3. The only power source to the secondary switchgear is the 
substation transformer. 

4. The short c i rcuit cu rrent contribution from connected motor 
load is included in the calculations based on use of stan­
dard motors. This contribution is approximated as two t imes 
(2x) transformer ful l-load current for 208Y systems, and four  
times (4x) transformer fu l l  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 1 00 percent for 
systems of 240, 480, or 600 volt. For motor loads of some 
other percentage, the motor contribution wil l  be in  d i rect 
proport ion. 

6. Al l  short c i rcuit current values are rms symmetrical. 

7 .  Transformer KVA ratings are based on 65°C liquid fi l led type, 
or 1 50°C dry type. For l iqu id type with 55/65°C dual tem­
perature rise, continuous capacities increase by 1 2%.  For 
open venti lated dry type with 1 1 5/150°C dual temperature 
rise, continuous capacities increase by 1 5% ;  with 80/1 50°C 
dual temperature rise, increase by 135%. For fan cooled 
ratings, increase liquid type by 15%, (except 2500 KVA units 
which increase 25%); d ry type by 33 1 /3%. 

(Refer to Pages 33-37 for Application Tables) 
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SIEMENS 

Switchgear Div is ion 

I Type R 
600 Volts 

Table 1 .  Application Table 480 Volts, Three Phase 

Fully Rated --u Arrangement 

Selectively �� Coordinated 
Arrangement 

Maximum 
Short· Full Short-Circuit Rating 

Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 
3-Phase Available Current kVa and From (amperes) Trans- 100% 

Impedance Primary 
8 

former Motor 
Percent System Alone Load Combined 

1 2 3 4 5 6 
50 6400 7800 
1 00 6800 8200 

300 1 50 6900 8300 
5% 250 361 7000 1 400 8400 

500 7 1 00 8500 
750 7 1 50 8550 

Unlimited 7200 8600 
50 1 0000 1 2400 

1 00 1 0900 1 3300 
500 1 50 1 1 300 1 3700 
5% 250 601 1 1 600 2400 1 4000 

500 1 1 800 1 4200 
750 1 1 900 1 4300 

Unlimited 1 2000 1 4400 
50 1 2400 1 6000 

1 00 1 3900 1 7500 
750 1 50 1 4400 1 8000 

5. 750% 250 902 1 4900 3600 1 8500 
500 1 5300 1 8900 
750 1 5400 1 9000 

Unl imited 1 5700 1 9300 
50 1 5500 20300 

1 00 1 7800 22600 
1 000 1 50 1 8700 23500 

5.75% 250 1 203 1 9600 4800 24400 
500 20200 25000 
750 20400 25200 

Unlimited 20900 25700 
50 1 2000 1 6800 
1 00 1 3300 1 8 1 00 

1 000 1 50 1 3800 1 8600 
8.0% 250 1 203 1 4300 4800 1 9 1 00 

500 1 4600 1 9400 
750 1 4800 1 9600 

Unlimited 1 5000 1 9800 

8 With transformer operating on base temperature rise. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 33 
January, 1 987 

Description 

Main Feeder Circuit Breakers 
Fully Rated 
or Selective Selective 

Fully 
Rated 

-""'t 
Tl l) �- t t TS TS 
TSI TSI f 

- r- _f_ T _ _  Distribution or 
Motor Control ... \ ", f Center r' f f 

Long· Time 
Instantaneous 

or 

Tl 

Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

RL-800 RL-800 RL-800 

RL-800 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

0 The main c i rcui t  breaker shown does not have sufficient continuous current carrying capacity for fu l l  capacity application 
if the transformer is dual temperature rise and/or if ever fan cooled. www . 
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I Type R  
600 Volts 

Table 1 .  Application Table 480 Volts, Three Phase (Continued) 

-u Fully Rated 
Arrangement 

--1t Selectively 
Coordinated 
Arrangement 

Maximum Short-Circuit Rating Short· Full Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 

3-Phase Available Current kVa and From (amperes) Trans- 100% 
Impedance Primary 0 former Motor 
Percent System Alone Load Combined 

1 2 3 4 5 6 
50 20600 27800 

1 00 24900 321 00 
1 500 1 50 

1 8040 26700 33900 
5.75% 250 28400 7200 35600 

500 29800 37000 
750 30300 37500 

Unlimited 3 1 400 38600 
50 1 6400 23600 

1 00 1 8900 26100 
1 500 1 50 

1 8040 20000 27200 
250 20900 7200 28100 8.0% 500 21 700 28900 
750 22000 29200 

Unl imited 22500 29700 
50 24700 34300 

1 00 31 000 40600 
2000 1 50 34000 43600 

250 2405 36700 9600 46300 5. 75% 500 391 00 48700 
750 40000 49600 

Unlimited 4 1 800 51 400 

50 28000 40000 
1 00 36500 48500 

2500 1 50 
30080 40500 52500 

5.75% 250 44600 1 2000 56600 
500 481 00 60100 
750 49400 61 400 

Unl imited 52300 64300 
50 30700 451 00 

1 00 4 1 200 55600 
3000 1 50 

36070 46500 60900 
5 75% 250 51 900 1 4400 66300 

500 56800 7 1 200 
750 58700 73100 

Unlimited 62700 77100 

0 With transformer operating on base temperature rise. 

Descript ion 

Main Feeder Circuit Breakers 
Fully Rated Fully 
or Selective Selective Rated 

-

11 Tl -
TS � TS t Tl 
TSI - .- _f- .. T�� � 

Distribution or 
Motor Control ': '-. ' lf I 
Center r r r 

Long-Time 
Instantaneous 

or 
Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

0 RL-800 RL-800 

RL-2000 RLX-800 RLX-800 

0 
RL-2000 RL-800 RL-800 

RLX-800 RLX-800 

RL-3200 RL-1 600 RL-1 600 

RLX-1 600 RLX-1 600 

RL- 1 600 RL-1 600 

0 RLX-1 600 RLX-1 600 
RL-3200 

0 RLX-1 600 RLX-1 600 

RL-4000 RL-3200 RL-3200 

0 The main c i rcuit breaker shown does not have sufficient continuous cu rrent carrying capacity for ful l  capacity appl ication i f  
the transformer is dual temperature r ise and/or if ever fan cooled . www . 
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Switchgear Divis ion 

I Type R 
600 Volts 

Table 2. Application Table 208 Volts, Three Phase 

Fully Rated -it Arrangement 

Selectively �t Coordinated 
Arrangement 

Maximum 
Short- Full Short-Circuit Rating 

Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 
3-Phase Available Current kVa and From (amperes) Trans- 100% 

Impedance Primary 8 former Motor 
Percent System Alone Load Combined 

1 2 3 4 5 6 
50 1 4900 1 6600 

1 00 1 5700 1 7400 
300 150 1 6000 1 7700 
5% 250 834 1 6300 1 700 1 8000 

500 1 6500 1 8200 
750 1 6600 1 8300 

Unl imited 1 6700 1 8400 
50 231 00 25900 

1 00 25200 28000 
500 1 50 26000 28800 

250 1 388 26700 2800 29500 5% 500 27200 30000 
750 27400 30200 

Unlimited 27800 30600 
50 28700 33900 

1 00 32000 36200 
750 1 50 33300 37500 

5.75% 250 2080 34400 4200 38600 
500 35200 39400 
750 35600 39800 

Unl imited 36200 40400 
50 35900 41 500 

1 00 4 1 200 46800 
1 000 1 50 43300 48900 

5.75% 250 2780 45200 5600 50800 
500 46700 52300 
750 47300 52900 

Unlimited 48300 53900 

8 With transformer operating on base temperature rise. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 35 
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Dimensions 

Main Feeder Circuit Breakers 
Fully Rated Fully 
or Selective Selective Rated 

-s. 
Tl ll /� ! t TS TS 
TSI - .- _f - �

T�� f 
Distribution or 
Motor Control � \ \ f Center r r r 

Long-Time 
Instantaneous 

or 

Tl 

Long-Time 
Short-Time 

Long-Time Long-Time 
Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

RL-1 600 RL-800 RL-800 

RL-800 
RL-1 600 RL-800 

RLX-800 

RL-3200 RLX-800 RL-800 

RLX-800 RL-800 

RL-3200 RL-1 600 RLX-800 

RLX-1 600 RL-1 600 

0 The main circu it breaker shown does not have sufficient continuous current carry ing capacity for ful l  capacity appl ication 
i f the transformer is dual temperature rise and/or if ever fan cooled. 
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Switchg ear Div ision 

I Type R 
600 Volts 

Table 3. Application Table 240 Volts, Three Phase 

Fully Rated �[ Arrangement �� �t Selectively 
Coordinated 
Arrangement 

Maximum 
Short- Full Short-Circuit Rating 

Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 
3-Phase Available Current kVa and From (amperes) Trans- 100% 

Impedance Primary 0 former Motor 
Percent System Alone Load Combined 

1 2 3 4 5 6 
50 1 2900 1 5800 

1 00 1 3600 1 6500 
300 1 50 m0 1 3900 1 6800 
5% 250 1 4 1 00 2900 1 7000 

500 1 4300 1 7200 
750 1 4325 1 7225 

Unl imited 1 4400 1 7300 
50 20000 24800 

1 00 21 900 26700 
500 1 50 22500 27300 
5% 250 1 203 231 00 4800 27900 

500 23600 28400 
750 23700 28500 

Unlimited 241 00 28900 
50 24900 321 00 

1 00 27800 35000 
750 1 50 

1 804 0 28900 36100 
5.75% 250 29800 7200 37000 

500 30600 37800 
750 30800 38000 

Unl imited 31 400 38600 
50 31 000 40600 

1 00 35600 45200 
1 50 37500 471 00 

1 000 250 2406 391 00 9600 48700 
5.75% 500 40400 50000 

750 40900 50500 
Unlimited 41 800 51 400 

50 41 200 55600 
1 00 49800 63200 

1 500 1 50 
3609 0 53500 67900 

250 56800 1 4400 7 1 200 5.75% 500 59600 74000 
750 60600 75000 

Unlimited 62800 77200 

0 With transformer operating on base temperature rise. 

D i mensions 

Main Feeder Circuit Breakers 
Fully Rated Fully 
or Selective Selective Rated 

«--
Tl 1 «-- i t �) Tl TS TS 
TSI 

- .- J_ �
T�� * 

Distribution or ... � ... Motor Control r' r 
. f Center I r 

Long-Time 
Instantaneous 

or 
Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

0 
RL-800 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

0 
RL-2000 RLX-800 RL-800 

RLX-800 RL-800 

RL-3200 RL-1 600 RLX-800 

RLX-1 600 RL-1 600 

RLX-1 600 RL-1 600 

<i) RL-4000 RL-3200 
RL-4000 

0 The main c i rcu it breaker shown does not have sufficient continuous current carrying capacity for ful l  capacity appl ication if 
the transformer is dual temperature rise and/or if ever fan cooled . www . 
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Switchgear Division 

I Type R 
600 Volts 

Table 4. Application Table 600 Volts, Three Phase 

Fully Rated ---1{ Arrangement 

Selectively -1E Coordinated 
Arrangement 

Maximum 
Short- Full Short-Circuit Rating 

Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 

3-Phase Available Current kVa and From (amperes) Trans- 100% 
Impedance Primary former Motor 
Percent System 8 Alone Load Combined 

1 2 3 4 5 6 
50 5200 6300 
1 00 5500 6700 

300 1 50 5600 6800 
5% 250 289 5600 1 200 6800 

500 5700 6900 
750 5750 6950 

Unl imited 5800 7000 
50 8000 9900 

1 00 8700 1 0600 
500 1 50 9000 1 0900 
5% 250 481 9300 1 900 1 1 200 

500 9400 1 1 300 
750 9500 1 1 400 

Unl imited 9600 1 1 500 
50 1 0000 1 2900 

1 00 1 1 1 00 1 4000 
750 1 50 

7220 1 1 600 1 4500 
5.75% 250 1 1 900 2900 1 4800 

500 1 2200 1 5 1 00 
750 1 2300 1 5200 

Unl imited 1 2600 1 5500 
50 1 2400 1 6300 

1 00 1 4300 1 8200 
1 000 1 50 1 5000 1 8900 

5.75% 250 962 1 5600 3900 1 9500 
500 1 6200 201 00 
750 1 6400 20300 

Unlimited 1 6700 20600 

8 With transformer operating on base temperature rise. 

Low Voltage Metal­
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D i mensions 

Main Feeder Circuit Breakers 
Fully Rated Fully 
or Selective Selective Rated 

«-
Tl ll «- ! t TS TS 
TSI 

- .- _f_ �
T�� t 

Distribution or 
Motor Control � �. '. � Center r r r 

Long-Time 
Instantaneous 

or 

Tl 

Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

RL-800 RL-800 RL-800 

RL-800 RL-800 RL-800 

0 
RL-800 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

0 The main c i rcuit breaker shown does not have sufficient continuous current carrying capacity for fu l l  capacity appl ication 
i f  the transformer is dual temperature rise and/or if ever fan cooled . 
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Switchgear Div is ion I Type R 
600 Volts 

Table 4. Application Table 600 Volts, Three Phase 

-l( Fully Rated 
Arrangement 

�t Selectively 
Coordinated 
Arrangement 

Maximum 
Short- Full Short-Circuit Rating 

Transformer Circuit Load Symmetrical Current 
Rating Mva Continuous (amperes) 

3-Phase Available Current kVa and From (amperes) Trans- 100% 
Impedance Primary former Motor 
Percent System 0 Alone Load Combined 

1 2 3 4 5 6 
50 1 6500 22300 

1 00 20000 25800 
1 500 1 50 21 400 27200 

250 1 4440 22700 5800 28500 5.75% 500 23900 29700 
750 24200 30000 

Unlimited 25100 30900 
50 1 9700 27500 

1 00 24800 32600 
2000 1 50 

1 9240 
27200 35000 

5.75% 250 29400 7800 37200 
500 31 300 39100 
750 32000 39800 

Unlimited 33500 41 300 
50 22400 32000 

1 00 29200 38800 
2500 1 50 32400 42000 

5 .75% 250 2404 35600 9600 45200 
500 38500 481 00 
750 39500 491 00 

Unlimited 4 1 800 51 400 

0 With transformer operating on base temperature rise. 

Dimensions 

Main Feeder Circuit Breakers 
Fully Rated Fully 
or Selective Selective Rated 

-

Tl 
-

TS � TS t 'tJ Tl 
TSI TSI 

Distribution or - r -f- ,. - -
Motor Control ; '- '- � 
Center r f r 

' I 
Long-Time 

Instantaneous 
or 

Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

0 
RL-1 600 RL-800 RL-800 

RLX-800 RLX-800 

0 RL-800 RL-800 

RL-2000 
RLX-800 RLX-800 

RLX-800 RLX-800 

RL-3200 RL-1 600 RL-1 600 

RLX-1 600 RLX-1 600 

0 The main circuit  breaker shown does not have sufficient continuous cu rrent carrying capacity for fu l l  capacity appl ication 
if the transformer is dual temperature rise and/or if ever fan cooled. 
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Switchgear Div is ion 

I Type R 
600 Volts 

Fused Breaker Application 

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

1 .  The c i rcuit breaker, when appl ied o'll systems with avai lable 
short circuit cu rrents exceed ing the interrupting rating of 
the c i rcuit breaker, particularly for feeders to small loads. 

2 .  Load side equipment (motor control centers , panel boards, 
bus ducts), which may have ratings below the available short 
circuit cu rrents, or be damaged un less faults are rapidly 
cleared and l imited by the current-limiting action of the fuses. 

Various fuse sizes can be used on the RLF-800, RLF-1 600, 
RLF-2000, RLF-3200 and RLF-4000 as given in Table 2, Page 
24. The size selected for a specific application wi l l  depend on 
which of the above reasons led to the use of the fused c i rcuit 
breaker. 

1 .  When used to increase the interrupting rating of the c i rcuit  
breaker, then a large fuse can be used, such as the 1 200 0 8 THE EXAMPLE SHOWS THAT WITH 50,000 

AMPERES SYMMETRICAL AVA I LABLE. THE �0 
' 

2 

0 
' 

2 

1000 AMPERE FUSE L I M I TS TO 23.00 AMPERES 0¥AMPERE 
AND THE 1 200 AMPERE FUSE L I M ITS TO 28.000 --,l/1-� RATI N G  
AMPERES SYMMETRICAL I I I I I  Q,<O � _ l b·�:::::�= 1, 00 V ;:;:;-[...-- 25oo P:-0 --� 2000 « �  v --t.:=--:: 1600 � ..-- 1200 

G�" -Y (j o'<' L.--:' 
X.. 1--" ..--

1000 -800 600' 
= 400' 

�� � '\0� � 0y; (;0� 0 x..,j:-
f-- �« 

� 1 
w 8 o._ (f)  
(/) 0 6 ::::J Z i--- 0 

1---2�'/ ·�� S3;;; 
z ::::l 

� §? 
z >-� 2 
(/) 
z 
:::;; 
::::J 
:::;; 
X 
<{ :::;; 

1 
v EXAMPLE-

I l l 
6 8 10 6 8 10 

·NOT CLASS L 

I I  I I  
6 8 10 

THOUSANDS TEN THOUSANDS HUNDRED THOUSANDS 
AVA I LABLE CURRENT I N  RMS SYMMETRICAL AMPERES 

Figure 40. Fuse Peak Left-Thru Characteristic. 
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Dimensions 

ampere fuse for the RLF-800. This wi l l  minimize the possi­
bi l ity of fuse blowing, since most faults will be cleared by 
the c i rcuit breaker, as detected by the instantaneous ele­
ment of the static tr ip device. 

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, Fig­
ure 40, which contains an example of the l imit ing effect of 
the fuse. 

It is also necessary to check three types of coord ination : 

1 .  Thermal conditions. To maintain thermal coordination be­
tween the fuse and the breaker in an enclosure, the fol low­
ing general rules apply: 

100 
80 
60 

(/) 
0 
z 
0 
u w 
(/) 
z 
w 
:::;; 
f= 

0 
0 
0 
8 

6 

' 

2 

1 
8 

6 

' 

2 
1 8 

06 

04 

2 

1 

a. A breaker, applied at 90- 1 00% of its frame size continu­
ous current rat ing,  should not use a fuse less than 200% 
of its frame size rating . 

b. A breaker, appl ied at 80-90% of its frame size continuous 
current rat ing,  should not use a fuse less than 1 50% of 
its frame size rating . 

6 8 10 

1 \  \ 1 \1\ IY� , \  I 

1\ I \1\ I\ 
1 \  ' 

1 
1\ 1\ 1\ 1\ 1 \1 \  'I' 

1 \  1 I \  
1\ 1\ [\" l\� 1 00 200 400 600 800 

CURRENT I N  AMPERES X100 

BiA 
I 1000A I 1 200A 

1600A 
2()01lA 
2lA 
J(JOllA 

I 4�A 
SIA 
6000A 

2000 6000 10000 
Figure 41 . Fuse Time-Current Characteristic. www . 
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Switchgear Division 

I Type R 
600 Volts 

c. The fuse size should NEVER be less than 1 25% of the 
breaker pickup setti ng.  

2. Coordination between a fuse and the static tr ip 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 

I I I 

D i mensions 

static tr ip device transfers to instantaneous pickup. Refer 
Figure 41 , for melt ing characteristics. 

3. Coordination with up-stream c i rcuit  breakers, fuses or re­
lays. Time-current cu rves should be prepared to demon­
strate this coordination . 

• •  ' i 

The information contained herein is general in nature and is not in tended to specific construct ion. i nstallation 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. www . 
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SI E M E NS 

Switchgear Division 

I Type R 
600 Volts 

Typical Installations 

Central Stations-Protect and distr ibute power to station aux­
i l iaries-blowers, compressors, fans, pumps, motors. 

Commercial and Residential Buildings-For protection and 
distribution of power for l ighting , elevators, air condit ioning . 

Basic Cubicle Arrangements (Front Elevations) And Weights 

Type A-Indoor Equipment 0 

Transition Sections 

1 .  Transition to l iquid f i l led transformer with 
side wall throat enclosed bushings. 

2.  Side entry bus duct . 

Auxiliary Sections 0 0 

Indoor 

Outdoor 

1 .  Metering section for substation not containing main breaker. 

2. I ncoming bus duct or cable entrance for substation not 
containing main breaker. 

Weights 

R14 R22 R30 

Indoor 600 1 000 1 200 
(272.0) (454. 0) (544 0) 

Outdoor 0 1 600 2000 2400 
(726.0) (907.0) ( 1 088 0) 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 41  
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D i mensions 

plus blowers, fans,  motors and pumps. 

Industrial Plants-For power and l ighting networks, power 
and l ight ing feeders, plus power generation and auxi l iaries, 
provide power for machine tol ls and material handl ing equip­
ment d rives. 

"A" 
55 

( 1 397 mm) 

61 
( 1 549.4 mm) 

I R14 I 
.-14"+ 
(355.6 mm) 

Weight 

500 
(227.0) 

550 
(249.0) 

I R22j 
�22" 
(558.8 mm) 

(355.6 mm) 

l 90" 
......_____. Jmm) 

I R30J ,.__30" 
(762.0 mm) 
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Switchgear D iv is ion I Type R �00 Volts 

Main Breaker Sections and Combinations0 0 

Instrument Instrument Instrument 
(or Blank) (or Blank) (or Blank) 

Main 
Breaker Main Main 

A Breaker Breaker 
B B 

Feeder 
Breaker 

A Blank 
Feeder 

Feeder Feeder Breaker 
Breaker Breaker B 

A A 

I R22 I I R30 I I  R30_J 
..... 22" ..... 

+-- 30"
-+ 

..--30" 
(558.8 mm) (762.0 mm) (762.0 mm) 

Breaker Key: 

A. Any of the following :  

Instrument 
(or Blank) 

Fuse 
Drawout 
C or D  

Fused 
Main 

Breaker 
C or D  

LR30 I 30" _.. 
(762.0 mm) 

RL-800; RLX-800; RLF-800; RL- 1 600; RLX- 1 600; RLF-1 600; 
RL-2000; RLF-2000. 

B. RL-3200 

C. RLF-3200 in one cei i/RFC-3200 fuse drawout in other cel l  

Instrument 
(or Blank) 

Main 
Breaker 

E 

Instrument 
(or Blank) 

(762.0 mm) 

90.0" 2 
(2286 mm) 

Dimensions 

Weightt 

R22 R30 

Indoor 1 400 1 900 
(635.0) (862.0) 

Outdoor 2400 31 00 
( 1 088.0) ( 1 406.0) 

t Weights shown do not i nclude weight 
of c i rcu it breaker removable elements. 

0 Maximum shipping group is f ive (5) 
vertical sections in addition to 
transition section. 

0 All vertical sections are 90" high. Add 
1 1 " for top mounted l ifting structure 
shipped mounted , 1 0 1 .0" (2565 mm) 
overal l height (2591 mm) .  

0 All units are 60" ( 1 524 mm) deep . 

8 For outdoor l ineup,  add 1 200 lbs. (544 
kg) to total weight of individual 
sections for end wal l s  and hoist 

D. RLF-4000 in one ceii/RFC-4000 fuse drawout in other cel l  

E. RL-4000 

Instrument or blank cel ls can be substituted for any breaker 
cell 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 0 0 

-

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

Instrument 
(or Blank) Instrument 

(or Blank) 

Feeder Fuse 
Breaker 

A 
Feeder 
Breaker 

B 

Feeder 
Breaker 

B 

Feeder 
Breaker 

A 

Drawout 
C or D  

Feeder 
Breaker 90 

E 228 

Feeder 
Breaker 

A Blank Blank Fused 

Feeder 
Breaker 

Feeder 
Breaker 

Feeder 
Breaker 

B 
Feeder 
Breaker 

Feeder 
Breaker 
C or D  

Instrument 
(or Blank) 

A A B 
! -L::�J I :o�J I ::� I I :� I I :� J I :; I 

..__ .,___ __.. � � ....- ____,....- � · � (558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) 

.0" 2 
Weightst 6 mm) 

R22 R30 

Indoor 1 400 1 900 
(635.0) (862.0) 

Outdoor G) 2400 3 1 00 
(1 088 0) ( 1 406.0) 

t Weights shown do not include weight 
of circuit breaker removable elements www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



S I E M E NS 

Switchgear Division I Type R 
600 Volts 

Tie Breaker Sections and Combinations 0 0 ® 

Feeder 
Breaker 

A 

Tie 
Breaker 

A 

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

L R22j 
22" (558.8 mm) 

Feeder 
Breaker 

A 

Tie 
Breaker 

B 

Blank 

Feeder 
Breaker 

A 

R30j 
� 30" (762.0 mm) 

Feeder 
Breaker 

A 

Fuse 
Drawout 

c 

Fused 
Tie 

Breaker 
c 

Blank 

Fuse 
Drawout 

D 

Fused 
Tie 

Breaker 
D 

Blank 

Tie 
Breaker 

E 

Blank 

LR30j LR30j I R30 I 30" 30" �30"� (762.0 mm) (762.0 mm) (762.0 mm) 

Low Voltage Metal­
Enclosed Switchgear 

SG3061 
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D imensions 

90.0" 0 (2286 mm) 
Weightst 

R22 R30 

Indoor 1 400 1 900 
(635 0) (862.0) 

Outdoor G) 2400 3 1 00 
( 1 088 0) ( 1 406 0) 

t Weights shown do not include weight 
of circuit breaker removable elements. 

0 Maximum shipping group is five (5) vertical sections in add ition to transition section. 

0 All vertical sections are 90" h igh .  Add 1 1 " for top mounted l ifting structure sh ipped mounted, 1 0 1 "  overal l  height (2565 m) .  

0 All un its 60" ( 1 524 mm) deep.  8" (203 mm) or  1 2" (305 mm) rear extensions optionally avai lable for i ndoor units. 

8 For outdoor l ineup,  add 1 200 lbs. (544 kg) to total weight of i ndividual vertical sections for end walls and hoist. 

0 Feeder breakers physical ly above tie breaker must be electrical ly on opposite side of t ie breaker from the feeder breakes 
which are physically below the tie breaker. 

Breaker Key: 

A Any of the fol lowing: 
RL-800; RLX-800; RLF-800; RL-1 600; RLX-1 600; RLF- 1 600; 
RL-2000; RLF-2000. 

B.  RL-3200 

C. RLF-3200 in one cei i/RFC-3200 fuse d rawout in other cell 

D. RLF-4000 in one cei i/RFC-4000 fuse d rawout i n  other cel l 

E. RL-4000 

Instrument or blank cel ls can be substituted for any breaker 
cell shown. 
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Switchg ear Division 

I Type R 
600 Volts Dimensions 

Table 1. Breaker Element Weights 

Element Type 

Manual 

Operation 
Electrical 

Additional Weight for Shipping 

Table 2. Fused Element Weights 

Element Type 

Manual 

Operation 
Electrical 

Additional Weight 
for Shipping 

8 For use with RLF-3200 breaker. 

0 For use with RLF-4000 breaker. 

RL-800 
140 

(63 5) 

150 
(68 0) 

45 
(204) 

RLF-800 
195 

(83 9) 

205 
(93. 0) 

45 
(204) 

RLX-800 RL-1 600 RLX-1 600 
170 175 200 

(77. 1 ) (79 4) (90 7) 

180 1 85 210 
(81.6) (83 9) (95.3) 

45 45 45 
(204) (204) (20.4) 

RLF-1 600 RLF-2000 RLF-32000 
31 0 325 290 

(140 6) ( 1 47 4) (131.5) 

320 335 300 
(145 2) ( 1 52 0) (136 1) 

45 45 50 
(204) (204) (22.7) 

0 Fuses mounted on separate drawout carriage and located in separate compartment. 

0 For total weight ,  add weight of breaker element and separate fuse carriage. 

NOTE: All weights are approximate in  pounds and (kg) 

RL-2000 RL-3200 
210 290 

(95.3) (131 5) 

220 300 
(99.8) (136 1) 

45 50 
(204) (22. 7) 

RFC-3200 0) RLF-4000 0 
350 

390 0) ( 1 58.8) 

(176 9) 360 
( 1 63 3) 

50 50 
(22 7) (22 7) 

RL-4000 
350 

(158.8) 

360 
(163.8) 

50 
(22. 7) 

RFC-4000 0 
450 0) 

(204.1) 

50 
(22.7) 
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Switchgear Division 

I Type R �OO Volts 

Optional 
Traveling 
Breaker 

Hoist \ 
lnterunit 
Wiring 
Trough 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 45 
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Dimensions 

Optional 
Rear 

Extension 

(---\------1-�=!:::::::==:---1- - - -�� c7' R�movable 

1 03.0" 
(261 6 mm) 
Over Hoist 

1 01 .0" 
(2565 
mm) 

Over Lift 
Structure 

I 90.0" 
(2286 mm) 

Drawout __ ...J-�­
Siide 

1-=23.5" 
(570 mm) 

Figure 1 .  Typical Side View "R22" Unit 

Circuit Breaker 
or Auxiliary 

Compartment 

Fused Circuit 

I --- Split Rear 
� Vertical Bus 

Plates 011 �� Power I , 
Cable -

� 03��� n :1 Position) 
I D I \ (Optional 

Neutral U �� Bus �[ T��:�:l 

Ground : Optional 
Bus 1 Bus-Cable 

rcompartment 
: Barrier 
I 
: secondary 

-t-----;.; Control \ Area 
I 

Run back 

I 
I Secondary 

Wire 
Trough 

1--------- 60.0" ---J.------1!-----..{ 
( 1 524 mm) 

Lower 
Wire 

Trough 

8" (203 mm) 
1 2" (305 mm) 
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Switchgear Division 

Type R 
600 Volts 

Floor Plan View 

12 0" (305 mm) 
Rear Ext 

60 0" 
(1524 mm) 
Standard 

Unit Depth , 

73 2" 
(1859 mm) 

W1th 
12" 

Location ot Holes in 
Bottom of Units tor 
Anchor Bolts-See 

Bolt1ng Arrangement 

Side View 
Indoor Anchor Bolting Arrangement 

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

96 2" (2443 mm) Overall 

62 01a. Holes m 
Compartment Floor 
for Welding to Sills 

or tor 50 Dia Anchor 

10 0" 
(254 mm) 

Hinged 
Panels 

Bolts ( 1 "  Max Height) Drill and Tap 

Bolts or Sills furnished Floor Steel 

10 0" 
(254 mm) 

9.94" 
(252 S mm) 

By Customer When Requ�red I 
/1 j 

"
'"

"""' 

\ 

Weld to 
Floor Steel 

Customer Floor Must Not Project 
Above Top of Sill Channels 

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

D i mensions 

Space Ava!lab!e in Top or 
Bottom of Units for Customers 

Pr1mary and Secondary Cables 
Customer to Drill Top Plate lo SUit 

3 0" 

(76.2 mm) 
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I Type R 
600 Volts 

Figure 2 Continued 

f--'2::,3�.5"-"--:---+1-----=-60:::·;:--;(j:::"' (
'""1

5
:;c2:..:4cum::--

m.:.:.)'-----4 Rear 
(597 mm) Unit Depth Exten. 

1 03.0" 
(26 1 6  mm) 

Top ol 
Hoist 

Hoist Standard (Option 
Ext en. 

42" ( 1067 mm) ' 
- Min. Aisle ---. 

Space 
Recommended 

Floor -'---
Line 

Dimensions 

90" 
(2286 mm) 

1 01 .0" 
(2565 mm) 
Over Venti 

Lift Structure 

+-- 30" (762 mm) _.. 

Aisle Recommended 
Side and Rear 

, 1 33.88" 3.0" ----1 k--• ----'-'-=----.j 
(76.2 mm) (860.5 mm) 

5 .5" 
(139.7 mm) 

Customer Conduit 
1 .5" Maximum 
Above Floor 

Side View w/Hoist and Anchor Bolting 
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Switchgear D ivis ion 

Type R 
600 Volts 

Space Avat!able in Top or Bottom 
ot Units for Customer Pnmary 

and Secondary Cable 
Customer to Drill Floor Plate 

or Roof to Sut! 

1 1 9 4" 
(3033 mm) 

Over 
Roof 
Hang

_ 

1+--------- 1 1 2  25 " (2851 mm) 

Shtpping Group 

60 12" 
( 1 527 mm) 

15  12" 
(384 mm) 

26 0" 
(660 mm) 

13 44' 
(341 mm) 

Overall 
Sh1pp1ng Group 

52 12" 
(1 134 mm) 

22 0" 
1 1  0" 1 1  0" (558 8 mm) 

Floor Plan View 

1 1  12" 
(282 mm) 

4" 
( 102 mm) 

Figure 3. Dimensions, Floor Plan and Side View Type "SR" Outdoor Switchgear. 

D imensions 

8 0' 

L1qUJd F1lled 
Transformer Throat 

Auxdtary Sect!On 

Ground Lug Locatton 
{All Unt!S) 

76 78" 

·�. 
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S I E M E NS Low Voltage Metal­
Enclosed Switchgear 

Switchgear Division 

Type R 
600 Volts 

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

F1gure 3 Continued 

E 
E E D 

1 25 01ameter L1tt1ng Holes 
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Switchgear Division 

I Type R �OO Volts 
NOTE: This preparation guide form requ i res information to be 

supp l ied by Purchaser. Those items preceeded by D 
check box are optional . Those items denoted __ 

requ i re quantity or data to be added. 

General 

The equipment outl i ned in this specification wi l l  consist of 
Siemens type R METAL ENCLOSED LOW VOLTAGE POWER 
CIRCUIT BREAKER SWITCHGEAR with drawout Low Voltage 
Power C i rcui t  Breakers, compartments, bus work and miscel­
laneous equ ipment for this appl ication. 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 l i ne­
up. Necessary standard connecting materials will be furnished. 

Suitable solderless cable lugs will be provided for each of the 
customers feeder cables. Nameplates wil l be provided for each 
circuit breaker compartment. 

Codes and Standards 

The Siemens switchgear covered in this specification wi l l  be 
designed, manufactured, and tested in  accordance with the 
latest revisions of the appl icable standards of: 

ANSI - American National Standards I nstitute 
NEMA - National Electrical Manufacturers Association 
ASTM - American Society for Testing and Materials 
IEEE - Institute of E lectrical and Electronics Eng ineers 
NEC - National Electric Code 
OSHA - Occupational Safety and Health Administration 
UL - Underwriters Laboratories 

Service 

The switchgear sections wi l l  be Siemens Type D R, indoor, 
D "SR", outdoor rated 600 volts. This equ ipment wi l l  operate 
on service voltage of __ volts, D 50, D 60 hertz, 3-phase, 
0 3, D 4 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 rig id ,  self-support ing,  com­
pact assembly. Steel side sheets are attached to this frame­
work. The side sheets are pre-wired . Horizontal barriers are 
provided to form the ind iv idual c i rcu i t  breaker/metering cel ls. 

The c i rcuit breakers are barriered from the bus/cable com­
partment with the primary d isconnect support assembly which 
completes the circuit breaker compartmentation. A hinged front 
door, secured with 1 or 2 rotary fastener, is provided fo r each 
cel l .  

Specifications 
The bus compartment includes the  ma in  horizontal bus ,  verti­
cal bus connections from the main bus to the u pper set of 
primary disconnects , and load side insulated " run-back" cop­
per bus from the lower set of pr imary d isconnects in  each c i r­
cuit breaker compartment. The cable lugs are accessible in 
the cable compartment without reaching over the main bus.  

The switchgear is  of totally metal-enclosed venti lated mult ip le 
unt i l  construction. The front of the switchgear is  comprised of 
individual ly enclosed c i rcuit breaker, metering and auxi l iary 
cells divided one from another by 14 gauge side sheets and 
compartment barriers of 1 1  gauge steel .  Each vertical un it con­
sists of three or four  circuit breaker and/or metering cells in  a 
width of 22 or 30 inches. End units normally inc lude provisions 
for future main bus extension and installation of additional units. 

Circuit Breakers 

Circuit breakers wi l l  be Siemens low voltage power ci rcuit 
breaker types RL, RLX or RLF. I nterrupting rat ings, as l isted i n  
the detai led specifications meet or exceed the industry's stan­
dard for type "RL" circuit breakers, as l isted in ANSI C37 . 1 6-
1 973. Type "RLX" circuit breakers exceed this standard . C i r­
cui t  breakers are 600-volt class, three pole, s ingle throw, d raw­
out mounted , electrically and mechanically tr ip free with stored 
energy operator. Each will have arc quenchers, main and arc­
ing contact structure ,  a three phase sol id  state overcurrent t r ip 
device, tr ip actuator, three tr ipping transformers, contact po­
sition ind icator (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 d isconnects when the c i rcui t  breaker is 
closed. 

Overcurrent Trip Device 

Each low voltage power c i rcui t  breaker wi l l  be equ ipped with 
an integrally mounted Static Trip  I I  overcurrent tr ip device pro­
viding any combination of continuously adjustable Long Time, 
Short Time, I nstantaneous and G round Fault  protection . 

Bus 

The main bus runs horizontal ly in  a vert ical , edge to edge ar­
rangement behind the vertical riser bus .  Avai lable rat ings are 
1 600, 2000, 3200, 4000 and 5000 Amps. 

Main bus (horizontal and vertical) can be optionally i nsulated . � 
Weatherproof Housing (Optional) 

Outdoor walk-in weatherproof construction wi l l  be p rovided. 
Front and rear doors wil l be gasketed and hinged. Front doors, 
located at each end, wi l l  include panic hardware, three-point 
latches and provision for padlocking, whi le rear doors wil l  be www . 
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S I E M E NS 

Switchgear Division 

I Type R 
600 Volts 

bolted . An aisle approximately 42 inches deep and accessible 
from either of the front doors wi l l  be provided at the front of the 
switchgear l ine-up to fac i l itate inspection and testing of the 
circuit breakers and associated equipment whi le protected from 
the weather. One hand-operated crane, mounted above the 
switchgear aisle-way, wi l l  be provided to faci l i tate removal and 
handl ing of the c i rcuit breaker elements. An 8" extension on 
both ends of the operat ing aisle e l imi nates the need for special 
enclosure design to accommodate doors on end units that have 
instrumentation and meteri ng,  and provides additional space 
for convenient c i rcuit  breaker handl ing .  

The following equipment wi l l  be furnished with in the outdoor 
weatherproof switchgear: light sockets for interior i l lumination 
of the aisle, convenience receptacles and space heaters in the 
switchgear to prevent condensation of moisture, a switch for 
al l  the space heaters, and a switch for the lamps. 

The complete assembly wil l rest on a formed steel base bui l t  
up from units provided under each vertical sect ion and running 
perpendicular to the length of the switchgear. The underside 
of the enclosure and base structure wi l l  be undercoated with 
coal tar emulsion materia l .  

Detailed Specifications 

This detailed specification will describe __ group(s) of 
Siemens METAL-ENCLOSED LOW VOLTAGE POWER C IR­
CUIT BREAKER SWITCHGEAR, type D R ,  D SR ,  with type 
D RL, D RLX (extended rat ings) ,  D RLF (Fused) Circuit Break­
ers. These assemblies wi l l  be equipped as follows: 

1 -Set 0 5000A, 0 4000A, 0 3200A, 0 2000A, 0 1 600A, 
3-Phase, 3 Wire, 

D Copper Main bus, bolted and si lver-plated at con­
nection points 

D Aluminum main bus, welded at connection points. 

D 1 -Neutral bus, D Copper, D Aluminum, D 50%, 01 00% of 
main bus rat ing (optional) .  

1 -Ground bus, Copper 

D 1 -Set of space heaters, one located in the main bus com­
partment, and one space heater per cell of each vertical 
unit .  

D 1 -Set thermostats as requ i red for space heater contro l .  

1 -Set of  nameplates as requ i red . 

D 1 -Set of metal barriers between the incoming l ine bus and 
main bus. 

1 -Set of barriers between the main bus sections at the tie 
c i rcuit breaker. 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 5 1  
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Specifi cations 

_ Transi t ion sect ion (s ) ,  f o r  connect ion t o  l i q u i d- f i l l ed  
transformer. 

_ Bus connection(s) to d ry-type transformer. 

D 1 -Transition section ,  for connection to Motor Control Center. 

D Switchgear to be labeled per UL 1 558, where component 
selection permits. 

D Switchgear is to be designed per NEC service entrance 
requ i rements . 

Circuit breaker, auxi l iary and metering cel ls wi l l  be as specified 
below: 

Incoming Metering Cell No. __ _ 

The cell wi l l  contain :  

_ Potential transformer(s), __ / 1 20 volt ratio, dry type, 
complete with primary current l imit ing fuses and second­
ary fuses. 

_ Current transformers, /5 ampere ratio (when no 
main breaker). 

D 1 -Control power transformer, dry type, D 3,  D 5,  D 1 0  KVA, 
single phase, __ - 1 20/240 volt ratio, complete with pri­
mary current l imit ing fuses and secondary fuses, to supply 
auxi l iary power. 

_ RO 21 3-phase thermal overload relays for motor protection . 

_ Auxi l iary relays, mult i-contact. 

_ Auxil iary relays, s ing le-contact. 

_ G round detection transformers, complete with primary 
current l im it ing fuses. 

_ Auxil iary cu rrent transformers. 

_ Voltage transd ucer(s). 

_ Current transducer(s) .  

_ Capacitor tr ip device (one per breaker or auxi l iary relay 
if requi red ) .  

On  the front o f  the panel w i l l  be: 

_ Voltmeter(s), s ing le-phase, ind icating , 270° scale, switch­
board class, 1 %  accuracy. 

_ Voltmeter(s) ,  sing le-phase, indicat ing ,  1 80° scale ,  2% 
accuracy. 

_ Voltmeter transfer switches, 3-phase. 

_ Ammeter(s), s ingle-phase , ind icat ing ,  270° scale ,  switch­
board class, 1 %  accuracy. 

_ Ammeter(s) ,  s ing le-phase, i nd icating , 1 80° scale, 2% 
accuracy. www . 
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Switchgear Div is ion 

I Type R 
600 Volts 

_ Ammeter transfer switches, 3-phase. 

_ Wattmeter(s), 3-phase, ind icat ing.  

_ Power factor meter(s) , ind icating . 

_ Varmeter(s), 3-phase, ind icating .  

_ Walthour meter(s), __ element. 

_ Walth o u r  mete r ( s ) ,  __ e l e m e n t ,  w i t h  d e m a n d  
attachment 

_ Overcurrent relay(s) ,  device No. _ .  

_ Undervoltage relay(s) device No. 27. 

_ Overvoltage relay(s).  Device No. 59. 

_ Lockout relay(s),  device No. 86. 

0 Current test block. 

0 Potential test block. 

0 1 -Set of theee (3) g round detector l ights indicating ,  with 
test pushbutton.  

_ Circuit breaker control switch(es), Siemens type "21 0", 
complete with one red and one g reen ind icat ing l ights. 

Main Breaker Cell No. __ _ 

_ Type RL- air c i rcuit  breaker, 0 electrical ly, 
0 manually operated Mounted on the circuit  breaker wi l l  be: 

0 1 -Static Trip  I I solid state overcurrent tr ip device with Type 
0 TI (OT), 0 TS(OT), 0 TSI (OT), tr ipping characteristics. 

0 1 -Static Trip  II sol id state overcurrent trip device with Type 
0 TI (2T) , 0TIG(3T), 0 TS(2T) , 0 TSG(3T), 0 TSI (2T), 
0 TSIG(3T) tripping characteristics and indicating trip targets. 

0 1 -Set of three current l imit ing fuses with an interrupting 
rating of 200, 000A symmetrical ,  plus blown fuse indication 
and a lockout system to trip c i rcuit breaker upon blowing 
of any fuse. 

0 1 -Undervoltage trip device, instantaneous. 

0 1 -Undervoltage tr ip device, t ime delay. 

0 1 -Shunt tr ip device. 

0 1 -0vercurrent bell alarm device. 

0 1 -0peration counter. 

0 1 -4 Stage auxi l iary switch ,  mechanism operated. (MOC) 

0 1 -Shutter assembly, of grounded metal , to isolate primary 
disconnects u pon withdrawal of c i rcuit breaker element 

0 Cable lugs ,  for connection of __ cable/phase. 

_ Current transformers, ____ /5 ampere ratio. 

Specificat ions 

0 1 -8 Stage cel l  mounted auxi l iary switch ,  mechanism op­
erated . (MOC) 

0 1 -8 Stage cel l mounted cel l  swtich (TOC). 

0 1 -Set insulated copper "run back" bus for connection of 
customer's cables to main c i rcuit  breaker l i ne side primary 
disconnects. 

0 1 -Set bus risers rated __ A,  __ wire, for connection of 
bus duct to main breaker l ine side pr imary d isconnects. 

0 1 -Key interlock for interlocking c i rcuit  breaker with primary 
switch. 

0 Key interlock for interlocking main breaker with t ie breaker. 

On the front of the panel wi l l  be: 

0 1 -C i rcuit  breaker control switch ,  min iature rotary type, com- ""' 
plete with one red and one green indicat ing l ights. 

0 1 -Ammeter, sing le-phase, indicating, 180° scale, 2% accuracy. 

0 1 -Ammeter transfer switch, 3-phase. 

0 1 -Current test block. 

Feeder Breaker Cell No. __ _ 

_ Type RL __ air c i rcuit breaker, 0 electrical ly, 0 man­
ual ly operated.  Mounted on the c i rcuit breaker wil l be 

0 1 -Static Trip II solid state overcurrent trip device with Type 
OTI(OT), OTS(OT), OTSI (OT) tr ipping characterist ics. 

0 1 -Static Trip I I  sol id  state overcurrent tr ip device with Type 
OT1(2T) , 0 T IG(3T), 0 TS(2T), 0 TSG(3T), 0 TSI (2T) 
OTSIG(3T) tripping characteristics and indicating trip targets. 

0 1 -Set of three current l imit ing fuses with an interrupt ing rat­
ing of 200,000A symmetrical ,  p lus blown fuse ind ication and 
a lockout system to trip c i rcuit breaker u pon blowing of any 
fuse. 

0 1 -Undervoltage trip device, instantaneous. 

0 1 -Undervoltage trip device, t ime delay. 

0 1 -Shunt tr ip device. 

0 1 -0vercurrent bel l  alarm device. 

0 1 -0peration counter. 

0 1 -4 Stage auxi l iary switch ,  mechanism operated (MOC) 

0 1 -Shutter assembly, of grounded metal , to isolate primary 
disconnects upon withdrawal of c i rcuit  breaker element. 

0 Cable lugs, for connection of __ cable/phase . 

_ Current transformers, ____ /5 ampere ratio. www . 
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Switchgear Divis ion 

I Type R �00 Volts 

0 1 -8 Stage cell mounted auxi l iary switch ,  mechan ism oper­
ated . (MOC) 

0 1 -8 Stage cell mounted cell switch (TOC) 

0 1 -Set insulated copper " run-back" bus for connection of 
customer's cables to feeder c i rcuit breaker load side pri­
mary disconnects. 

On the front of the panel will be: 

0 1 -C i rcuit breaker control switch ,  miniature rotary type, com-
plete with one red and one g reen ind icating l ights. 

0 1 -Ammeter, single-phase, indicating, 1 80° scale, 2% accuracy. 

0 1 -Ammeter transfer switch, 3-phase. 

0 1 -Current test block. 

0 1 -Key interlock for interlocking c i rcuit  breaker with primary 
switch. 

0 1 -Key interlock for interlocking c i rcuit breaker with main 
breaker. 

Tie Breaker Cell No. __ _ 

_ Type RL __ air c i rcuit breaker, 0 electrical ly, 0 man­
ually operated. Mounted on the c i rcuit breaker wi l l  be: 

0 1 -Static Trip II solid state overcurrent trip device with Type 
OTI (OT) , OTS(OT), OTSI (OT) tr ipping characteristics. 

0 1 -Static Trip I I  sol id state overcurrent tr ip device with Type 
OTI(2T), 0 TIG(3T) ,  0 TS(2T) ,  0 TSG(3T), 0 TSI(2T), 
OTSIG(3T) tr ipping characteristics and indicating trip targets. 

0 1 -Set of three current l imit ing fuses with an interrupting rat­
ing of 200,000A symmetrical , p lus blown fuse ind ication and 
a lockout system to trip c i rcuit  breaker u pon blowing of any 
base. 

0 1 -Undervoltage tr ip device, instantaneous. 

0 1 -Undervoltage trip device, t ime delay. 

0 1 -Shunt tr ip device. 

0 1 -0vercurrent bell alarm device. 

0 1 -0peration counter. 

0 1 -4 Stage auxi l iary switch ,  mechan ism operated. (MOC) 

Low Voltage Metal­
Enclosed Switchgear 

SG 3061 
Page 53 
January, 1 987 

Specificat ions 

0 1 -Shutter assembly, of g rounded metal ,  to isolate primary 
disconnects u pon withdrawal of circuit breaker element. 

0 Current transformers, /5 ampere ratio. 

0 1 -8 Stage cell mounted auxi l iary switch ,  mechanism oper-
ated. (MOC) 

0 1 -8 Stage cell mounted cel l  switch (TOC).  

0 1 -Key interlock for interlocking t ie CB with both main CB's .  

On the front of the panel wi l l  be:  

0 1 -Ci rcuit breaker control switch, min iature rotary type,  com-
plete with one red and one green ind icating l ights. 

0 1 -Ammeter, single-phase, indicating, 1 80° scale, 2% accuracy. 

0 1 -Ammeter transfer switch ,  3-phase. 

0 1 -Current block. 

Future Feeder Cell No. __ _ 

0 This cell wi l l  be equipped for the future addition of a __ 

circuit breaker 0 manual ly, 0 electrically operated. (Spec­
ify Frame Size). 

Blank Cell No. __ _ 

0 This cel l wi l l  be blank. 

Accessories 

1 Crank for manual operation of the c i rcu it breaker drawout 
mechanism. 

1 Lift ing yoke for l i ft ing c i rcuit breaker elements. 

1 Quart of touch-up paint. 

1 Maintenance closing device for electricity operated c i rcuit  
breakers. 

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

0 1 -Portable test set, type PTS-3, for testing of the sol id state 
trip devices. 

0 1 -0verhead breaker lifting device. (Standard for outdoor 
switchgear.) 
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General Descri ption 

Typical Double-Ended Substation with Provision for Future Feeders 

1 .  Main incoming service metering 
2. Main breaker RL-3200 
3. Blank cell (could also be used for 

a feeder breaker) 

4. Tie breaker RL-3200 
5. Auxiliary metering 
6. Feeder breaker, fused or unfused, 

up to 2000A 
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7. Provision for future feeder 
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General Description 

Low voltage metal-enclosed switchgear 
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 Faci l ities - for 
motor control centers to protect and dis­
tribute power to electrical devices such 
as blowers, compressors, fans, pumps, 
and motors. 

Commercial and Residential Bui ldings -
for protection and distribution of power 
for lighting, elevators , air conditioning,  
blowers, fans, motors and pumps. 

Available Types: 

Siemens switchgear is avai lable in two 
types: 

• Type R - indoor (NEMA I )  
• Type SR - outdoor walk-in (NEMA 3R) 

Low voltage switchgear can be applied 
on distribution systems with: 

• 3-phase, 3- or 4-wire feeders 
• 50 or 60 Hertz 
• Voltages of 208, 240, 480, or 600 volts 
• Currents up to 4000 amperes 

The circuit breakers may be either manu­
ally or electrically operated , fused or un­
fused. The following designations are 
used: 

• RL - Standard Interrupting Type 
• RLE - Extended Interrupting Type 
• RLI - High Interrupting Type 
• RLF - Fused Type 

Static Trip I l l  trip units are provided on all 
low voltage power circuit breakers. All cir­
cuit breakers are UL listed. Tables I and 
2 show the maximum nominal ratings for 
circuit breakers. 

Industry Standards 

Type R and SR switchgear with power 
circuit breakers is designed, tested and 
constructed to be in accordance with: 

• ANSI C37.20.1 - Metal-Enclosed Low 
Voltage Power Circuit Breaker 
Switchgear 

• ANSI C37.50 - Test Procedure for 
Low Voltage AC Power Circuit Break­
ers Used in Enclosures 

• ANSI C37 .5 1  - Conformance Testing 
of Metal-Enclosed Low Voltage AC 
Power Circuit Breaker Switchgear As­
semblies 

• Applicable standards of IEEE and NEMA 
• Applicable requirements of National 

Electric Code (NEC) 
• UL 1 558 - Metal-Enclosed Low Volt­

age Power Circuit Breaker Switchgear 

Type RL drawout circuit breakers are in 
accordance with: 

• ANSI C37 . 1 3  - Low Voltage AC Pow­
er Circuit Breakers Used in Enclosures 

• ANSI C37. 1 6 - Preferred Ratings, Re­
lated Requirements, and Application 
for Low Voltage Power Circuit Break­
ers and AC Power Circuit Protectors. 

• ANSI C37. 1 7 - Trip Devices for AC 
and General Purpose DC Low-Voltage 
Power Circuit Breakers. 

• UL I 066 - 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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UL Listing (Optional) 

An Underwriters Laboratories listing mark 
(UL label) can be optionally supplied for 
each vertical section. The specific section 
must contain only devices which are UL 
l isted or are UL recognized components 
found suitable for the intended use. All 
circuit breaker drawout elements are UL 
l isted . 
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Featu res & Benefits 

Circuit Protection and Reliability 

Siemens switchgear provides efficient 
and safe power distribution and control. 
All applicable ANSI, NEMA, I EEE, 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 I l l  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 c ircuit breaker sizes are avai lable 
with ratings from 800 to 4000A. Extend­
ed interruption ratings are optional with 
up to 1 30kA without fuses and 200kA 
with fuses. All circuit breakers are UL l ist­
ed. UL listing is also avai lable for cubicles. 

Frames rated up to 2000A can be 
stacked four high and can include inte­
grally-mounted fuses. A single vertical 
section can accommodate a fused 3200A 
or 4000A circuit breaker. 

Two widths of vertical sections are avai l ­
able to simpl ify planning and design: 22 
and 30 inches. Each section has a uni­

form depth of 60 inches. Rear exten­
sions are available as needed for addi­
tional cabling area. All breaker sizes can 
be housed in  a combination of these 
sections. 
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Travelling hoist on top of switchgear for handling breakers. 

Optional on indoor; standard on outdoor. www . 
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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 avai lable for in­
coming l ine, bus and cable compart­
ments. An insulated main bus option is 
also avai lable. 

Maintenance Convenience 

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

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

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 simpl ifies 
maintenance and provides for inter­
changeable parts. Thus, inventory re­
quirements are reduced as well as overall 
maintenance costs. Routine circuit break­
er maintenance normally can be perform­
ed in less than 30 minutes. 

The breaker position is clearly visible 
with the door closed. Closed door 
racking of circuit breakers to all posi­
tions (connected, test, and disconnected) 
is standard. 

Each compartment has telescoping , 
self-contained, bal l -bearing drawout 

rai ls that allow a breaker to be fu l ly with­
drawn without additional support. This al­
lows for convenient inspection of key 
components and quick changeout if nec­
essary. An optional top-mounted hoist al­
lows quick removal and installation of cir­
cuit breakers. 

The Static Trip I l l  trip unit is located on 
the front of the breaker so that a PTS4 
port -able test set can easily be plugged 
in for testing purposes. 

Another maintenance feature is the loca­
tion of current sensors, which are mount­
ed on the circuit breakers where they can 
be easily inspected, tested, or replaced. 

Maximum Safety 

Safety concerns apply to both personnel 
and equipment. Many safety features are 
designed into the switchgear assembly. 

A top mounted hoist is standard in out­
door and optional on indoor switchgear 
to provide safe installation and removal of 
circuit breakers. 

Closed door racking is standard . 

Mechanical interlocks assure that only an 
open breaker can be racked from one po­
sition to another. 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 bui ld-
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up and the effects of contaminants. Cop­
per run-back buses that pass through 
the main bus area are insulated. 
Purchaser wiring compartments can be 
isolated by optional grounded metal barri­
ers from the main bus area. 

Reduced Capital Costs 

The flexibil ity 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 cabl ing requirements. 

Many circuit breaker parts are inter­
changeable among frame ratings, which 
simpl ifies maintenance and reduces in­
ventory costs. The Static Trip I l l  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 Circu it Breakers 
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Table 1 .  Type RL Low Voltage Power Circuit Breaker Ratings At 50/60 Hertz 

Insulation Short Circuit Rating 
Level Short Time Symmetical Current Cont1nuous 

Voltage Voltage Frame Dielectric Rating With Without Current 
Rated Rated Max Size Withstand Symmetical Instantaneous I nstantaneous Rating 
Volts Volts Type Amperes Volts Amperes Trip Amperes Trip Amperes Amperes 

RL-800 800 2200 30,000 30,000 30,000 75-800 
RLE-800 800 2200 42 ,000 65,000 42,000 75-800 
RLI-800 800 2200 22,000 42,000 22,000 75-800 

600 635 RL-1 600 1 600 2200 50,000 65,000 50,000 75-1 600 
RL-2000 2000 2200 65,000 65,000 65,000 75-2000 
RLE-2000 2000 2200 85,000 85,000 85,000 75-2000 
RL-3200 3200 2200 65,000 85,000 65,000 600-3200 
RL-4000 4000 2200 85,000 1 00,000 85,000 800-4000* 
RLE-4000 4000 2200 1 00,000 1 00,000 1 00,000 800-4000* 
RL-800 800 2200 30,000 30,000 30,000 75-800 
RLE-800 800 2200 42,000 65,000 42,000 75-800 
RLI-800 800 2200 22,000 1 00,000 22,000 75-800 

480 508 RL- 1 600 1 600 2200 50,000 65,000 50,000 75-1 600 
RL-2000 2000 2200 65,000 65,000 65,000 75-2000 
RLE-2000 2000 2200 85,000 1 00,000 85,000 75-2000 
RL-3200 3200 2200 65,000 85,000 65,000 600-3200 
RL-4000 4000 2200 85,000 1 00,000 85,000 800-4000* 
RLE-4000 4000 2200 1 00,000 1 00,000 1 00,000 800-4000* 
RL-800 800 2200 30,000 42,000 30,000 75-800 
RLE-800 800 2200 42,000 65,000 42,000 75-800 
RLI-800 800 2200 22,000 1 00,000 22,000 75-800 

240 & 254 RL-1 600 1 600 2200 50,000 65,000 50,000 75-1 600 
208 RL-2000 2000 2200 65,000 65,000 65,000 75-2000 

RLE-2000 2000 2200 85,000 1 00,000 85,000 75-2000 
RL-3200 3200 2200 65,000 85,000 65 ,000 600-3200 
RL-4000 4000 2200 85,000 1 30,000 85,000 800-4000* 
RLE-4000 4000 2200 1 00,000 1 30,000 1 00,000 800-4000* 

*With the addition of fan cooling and 5000A copper main bus, a 4200A continuous rating is ava1lable. 

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

Voltage Ratings Frame Insulation Short Circuit Range Continuous 
Rated Rated Max Size Level Dielectric Ratings Of Fuse Current 
Volts Volts Type Amperes Withstand Volts Symmetrical Amps Ratings Amperes Rating Amperes 

RLF-800 800 2200 200,000 250- 1 600 75-800 
RLF-1 600 1 600 2200 200,000 800-3000 75-1 600 
RLF-2000 2000 2200 200,000 4000 75-2000 

208 600 RLF-3200 & 
to RFC-3200 

600 Fuse Carnage 3200 2200 200,000 2000-5000 600-3200 
RLF-4000 & 
RFC-4000 
Fuse Carriage 4000 2200 200,000 4000-6000 800-4000 
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Power Circu it Breakers 

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 1 30,000A 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 wiring, 
auxi l iary 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-free, with a Static Trip 
I l l  overcurrent trip unit. 

Tables 3 and 4 show circuit breaker op­
erating time and control data. 

Circuit Breaker Racking 

Racking can be done with the compart­
ment door open or closed. Racking is 
accomplished by turning a racking screw 
on the front of the breaker with a crank. 

The racking screw turns U-shaped brack­
ets on 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 Ill 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, s imi lar design 
for all ratings www . 
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Power Circu it Breakers 

Circuit Breaker Detail 

1 .  Ground shoe contact 
2. Stored energy mechanism position indicator 
3. Contact position indicator 
4. Arc chutes 
5. Inter-phase barriers 
6. Handle for manually charging stored energy closing springs* 
7. Racking mechanism shutter (with padlocking provisions) 
8. Circuit breaker rating nameplate 
9. Clevis attached to racking drive screw 

1 0. Static Trip Ill trip unit test points 
1 1 .  Static Trip I l l  trip unit overcurrent device 
1 2. Tripping lever (with padlocking provisions) with guard 

1 

1 
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1 3. Power switch for spring charging motor (electrically operated 
breaker only) 

1 4. Spring charging motor (electrically operated breaker only) 
1 5. Auxiliary switch** 
1 6. Mounting rails 
1 7. Racking position detent 
1 8. Racking position indicator 
1 9. Contact closing release lever (behind charging handle) 
20. Racking interlock bar 
21 . B reaker Display Unit (optional) 

*Optional on electrical breakers 
**Optional on manual breakers 
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Power Ci rcu it Breakers 

Circuit Breaker Detail (continued) 

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

RL-800 
RLE-800 
RLI-800 
RLE-800 

Time from Energizing Shunt Trip Coil Unit (Cycles): 
Contacts Part 1 .5-3.0 
Contacts Fully Open 2 .2-3.7 

Time from Energizing Closing Control Relay Until (Cycles): 
Contacts Touch 2.5-5.0 
Contacts Fully Close 2.8-5.3 
Average Spring Charging Time (Seconds): 
Minimum Voltage 1 5  
Nominal Voltage 1 0  
Maximum Voltage 8 
Length of Break (Inches): 
Between Main Contacts 1 .0 
Between Arcing Contacts u 

Table 4. Circuit Breaker Control Data 

Nominal Control Voltage 1 20 VAC 
Spring Charge Motor Voltage Range 1 04- 1 27 
Current of Spring Charge Motor: 

Cutoff Value-Amperes 0.48 
Inrush Value-Amperes 3.3 

Shunt Trip and Closing Coil Voltage Range (at Coil) 1 04-1 27 
Tripping Coil Current (Seal-in/lnrush)-Amperes 1 .65/7 .7 
Closing Coil Current (Seal-in/lnrush)-Amperes 1 .65/7.7 
Y -Relay Current (Max. Value-Amperes) 0 026 
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1 .  Current Sensors 
2. Primary Disconnects 
3. PT Module (Optional) 4. Secondary Disconnects 
5. Ground Shoe Contact 

RL-1 600 & 2000 
RLE-2000 RL-3200 

RLF- 1 600 & 2000 RLF-3200 

1 .25-3.0 1 .0-3.0 
2 .2-3.5 2.2-3.5 

2.0-5.0 2 .2-5.0 
2.3-5.3 2 .5-5.7 

1 7  1 9  
1 2  1 3  
8 8 

1 .0 1 .0 
u u 

240 VAC 48 VDC 1 25 VDC 

208-254 38-56 1 00-1 40 

0.36 1 . 1 6  0 .45 
1 .75 7.5 3.97 

208-254 28-56 70- 1 40 
0 .71/3.4 5.45 2.76 
0 .71 /3.4 5.45 2 .76 

0.0 1 5  0. 1 5  0 .02 

RL-4000 
RLE-4000 
RLF-4000 

2 .0-3 .0 
3.0-4.0 

2.5-5.5 
2 .5-5.7 

22 
1 5  
1 0  

1 .0 
u 

250 VDC 
200-280 

0.21 
1 .92 

1 40-280 
1 .85 
1 .85 
0.01 www . 
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Power C i rcu it 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-al igning 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-Shield 
molded base. The contacts are recessed 
to guide the movable, self-aligning con­
tacts and to prevent accidental short cir­
cuiting. Secondary connections are made 

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 the 
connected and test positions. 

Drawout Interlocks 

All circuit breakers have drawout inter­
locks to: 

• prevent racking a closed circuit breaker 
• prevent closing a circuit breaker until it 

is fully racked to the Connected posi­
tion, or in the test position 

• prevent inserting or withdrawing a cir­
cuit breaker from the compartment 
while the closing springs are charged 

Arc Interruption 

When a fault occurs, the main contacts 
open first, transferring the fault current to 
the arcing contacts. As the arcing con­
tacts open , the thermal and electromag­
netic characteristics force the arc into the 
arc chute, where the metal plates length­
en, constrict, and cool the arc. 

Current Limiting Fuses 

The 800, 1 600 and 2000 ampere circuit 
breakers are available with integrally 
mounted current l imiting fuses to in­
crease interrupting rating and/or l imit 
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 l isted based 
on current l imiting 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. 
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Integrally fused RLF-800 circuit breaker. 

The higher rated circuit breakers, 3200 
and 4000 ampere, are available with cur­
rent l imiting 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. 

Current Sensors 

The tripping system of the c ircuit 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 1 50, 200, 300, 
400, 600, 800 

1 600 1 50, 200, 300, 400, 
600, 800, 1 200, 1 600 

2000 1 50, 200, 300, 400, 600, 
800 , 1 200, 1 600, 2000 

3200 1 200, 1 600 2000, 3200' 
4000 1 600, 2000, 

3200 ' '  4000' 

' Optionally available w�h integral 2000A ground 
sensor winding to meet NEC 230-95 requirements. www . 
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Power Circu it Breakers 

Static Trip I l l  Trip Unit 

Static overcurrent tripping devices have 
been standard on Siemens circuit break­
ers for thirty years. The Static Trip I l l  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 un it is readi ly accessible 
for simple reading and adjustment of all 
settings and ind icators. Static Trip Ill trip 
un its are interchangeable on all ratings 
of low voltage circuit breakers. For com­
plete information refer to SG 31 69-1 . 

The time-current characteristics of the 
Static Trip I l l  trip unit are shown in figure 
2, page 1 5. 

Harmonics distort the current wave shape 
and can increase its peak value. Normal 
peak-sensing units may trip, causing nui­
sance shutdowns. 

Siemens RMS sensing samples the entire 
current wave shape and calculates the ef­
fective heating value of the current. Static 
Trip Ill trip units provide accurate protection 
and avoid unnecessary trips. 

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

Figu re 1 .  Static Trip Ill Catalog N umber Designations 

RMS \ T S

I
I G  I T z c I N P X I 

Basic Product Designations: 
T = Long Time setting with 

switchable thermal memory 
s = Short Time 
I = Instantaneous 
G = Ground Fault 

LCD T argets!Watchdog CirCUit 

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

Communications Capability 

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

Retrofit Package for Universal Mounting 

R 
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Power Circu it Breakers 

The Static Trip I l l  trip unit comes in four 
models for maximum flexibility. Table 7 
shows the functions of the various models. 

The parameters metered by the Static Trip 
I I IC/CP trip units are shown in Table 8. 

Table 6. Static Trip I l l  Trip Unit Settings 

T: Long Time 
Setting ·  Delay 

(X Sensor Rating) (Seconds @ 6X Setting) 
.5 , .55, .6, .65, .7 ,  .75, 3.5, 6, 1 0  

. 8 ,  .85, .9, .95, 1 .0 1 7 , 30 
S: Short Time 

Pickup Delay 
(X L T Setting) (Seconds) 

2, 3, 4, 5, .08, . 1 5 , .22 
6, 7, 8, 1 2  .30, .40 

1 :  Instantaneous 
Pickup Delay 

(X Sensor Rating) (Seconds) 
2, 4, 6, 8, No Intentional 

1 2 , 1 5  Delay 
G :  Ground Fault 

Pickup Delay 
(% Ground Sensor) (Seconds) 
20, 30, 40, 50, 60 . 1  0, .25, .40 

' Pickup is fixed at 1 . 1 times long time setting . 

Table 8. Static Trip I l l  Metering Functions 

Measured Model 
Parameters I I IC I I ICP 
Phase Currents • . 

Avg Phase Currents • • 

Ground Current' . • 

Neutral Current' opt opt 
Phase Voltage3 
Avg Phase Voltage1 
Line Voltages 
Avg Line Voltages 
kW 
kW Demand 
kW Hours 
kW Hours Reverse 
kVA 
kVAR 
kVAR Hours 
Power Factor 
Frequency 

' Included when ground fault protection 
specified. 
Requires "N" option and neutral current 
sensor. 
Only displayed for four wire systems. 

. 

• 

• 

. 

• 

• 

• 

• 

• 

. 

• 

. 

• 

For protective relay functions, Table 9 
shows how the Static Trip I I ICPX trip unit 
can be used.AII communicating Static 
Trip I l l  trip units include a local communi­
cation port that supports the breaker­
mounted display unit or BDU . The BDU 
features a high-visibil ity alpha-numeric 

Table 7. Static Trip Ill Trip Unit Functions 

Functions/Static Trip Ill Model 
Self-Powered Overcurrent Protection 
RMS Sensing 
Switch able Thermal Memory 
Ground Fault Protection 
LCD Target 
Protective Microprocessor Watchdog 
Pickup LEOs 
Zone Interlocking ·  
Retrofit Universal Mounting Package 
RS-485 Communications Port 
Breaker Display Unit Port2 
Communications Microprocessor Watchdog 
Comm Watch LED 
Backup Shadow Protection 
Trip Log 
Alarm Relay Output' 
Trip Unit Status Indication 
Breaker Position Indication 
Breaker Operation Counter 
Communication Open/Ciose!Trip'·5 
Event Log 
Phase Current Metenng 
Ground Current Metering3 
Neutral Current Metering' 
Min/Max Current Log 
Power Metering Functions 
Min/Max Power Log 
Extended Protective Relaying 
Extended Trip Log 

display. Real-time metered values, 
min/max values, event log data and set­
point data can be read on the BDU in 
straightforward engineering units. Alarm 
and relay setpoint can be configured us­
ing the BDU keypad . 

I l l  I I IC I I ICP I I ICPX 
• . • • 

• • • . 

• • • • 

opt opt opt opt 
• • • • 

• • • • 

• • . • 

opt opt opt opt 
opt opt opt opt 

• • • 

. . • 

• • • 

. . • 

• • . 

• • • 

opt opt opt 
• . • 

• • • 

• . • 

opt opt opt 
. • • 

• • . 

. . . 

opt opt opt 
. • • 

. . 

• . 

. 

. 

' Requires additional wiring to meet specific application . 
' Supports optional Breaker Display Unit accessory. 
3 Included when ground fault protection specified. 
4 Requires "N" option and neutral current sensor. 
5 Open command uses alarm relay output and restricts use for other alarm functions. Close 

command requires electrically operated breaker. 

Table 9. Static Trip I I ICPX Protective Relay Functions 

Setting Typical Applications 

Protective Function Range Motors Generators Mains 
Current Unbalance 5-50% • . 

Voltage Unbalance 5-50% . . 

Overvoltage 60-660V • 

Undervoltage 60-660V • • 

Reverse Power 1 0-2000kW • . 

Overfrequency 50.0-70.0Hz • 

Underfrequency 45.0-60 OHz • www . 
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Power Circu it Breakers 

Figure 2: Time-Current Characteristics of Static Trip I l l  Trip U nits 
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Power Circu it Breakers 

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: 
• Shunt Trip (for MO breakers) 
• Operation Counter 
• Undervoltage Trip Device 
• Electrically Operated I nterlock 
• Automatic Trip Alarm Contact 

with Lockout (Bell Alarm) 

• 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 1 0  Shunt Trip Coil Ratings 

Nominal Control Shunt Trip 
Voltage (Amperes) 

Operating Seal- In or 
Range Inrush 

48 28-56 5.45 
DC 1 25 70- 1 40 2.76 

250 1 40-280 1 .85 

60 Hz 1 20 1 04-1 27 7.7 
AC 240 208-254 3 .4 

The shunt trip coil is designed for a mo­
mentary duty cycle. Thus, an "a" type 
auxil iary contact switch is used to inter­
rupt the shunt trip circuit immediately af­
ter the breaker is tripped. When the coil is 
energized, the armature picks up and ro­
tates the trip latch, thereby tripping the 
breaker. A compression spring returns 
the armature to the normal position. 

• Operation Counter - A mechanically 
operated, 5-digit nonresetable counter can 
be mounted beneath the breaker auxiliary 
switch. The counter will record the number 
of operations that take place. The counter 
is incremented by the action of the auxil ­
iary switch operating mechanism. 

• 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 1 1 .  Undervoltage Trip Ratings 

Nominal Control Voltage 
Voltage Pickup Dropout 

DC 48 40 24 
1 25 1 05 62 

60 Hz 1 20 1 00 60 
AC 240 or - -

480* 

*Not available. Use 1 20 VAC undervoltage 
device with appropriate 240- 1 20 or 480- 1 20 
voltage transformer in cubicle. 

The static timing unit is adjustable from 
0.04 to 4 seconds for time delay. This 
delay allows the system to distinguish be­
tween undervoltage conditions and mo­
mentary voltage dips. 

• 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 1 2. Interlock Coil Ratings 

Nominal Voltage 
Control Max. Min. 
Voltage Pickup Dropout 

48 38 1 5  
DC 1 25 1 00 38 

250 200 75 

60 Hz 1 20 1 04 36 
AC 240 208 72 

The interlock has a mechanical l ink that 
goes to the main shaft of the breaker. The 
interlock is held in the picked-up position 
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when the breaker is closed. Once closed, 
the interlock can be de-energized without 
tripping the breaker. There are no adjust­
ments for pickup or dropout voltages. The 
interlocks are continuously energized. 

• Automatic Trip Alarm Contact with 
Lockout (Bell Alarm) - The trip bell alarm 
is initiated by the Static Trip I l l  trip unit 
through an optional contact circuit. The 
circuit can control an auxiliary 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 (SPOT) 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 1 3. Bell Alarm Contact Ratings 

Nominal Bell Alarm Contact 
Control Ratings (Amperes) 
Voltage Continuous Make Break 

DC 48 0.5 1 0 .0 0.5 

1 25 0 .5  1 0. 0  0.5 
250 0 .25 1 0 .0 0 .25 

60Hz 1 20 1 0. 0  1 0. 0  1 0. 0  
AC 240 1 0.0 1 0 .0 1 0 .0 

rn rnrn 
(2) ( 1 )  (3) (2) (1 ) (3)(5) (4) (6) 
SPOT Contact DPDT Contact 

/''· 
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Switchgear Assem bly 

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 auxi l ­
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 
l imited 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 Treatment 
• Fresh Water Rinse 
• Non-Chromate Sealer. 

After cleaning and stabilization , the steel 
parts are coated with a thermosetting 
polyester power applied with electrostatic 
equipment at a nominal 2 mils dry fi lm 
thickness, and then cured at 425°F for 20 
minutes. Standard finish color is light g ray 
ANSI 61 . 

If a 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 fi lm thickness. 

Assembly Construction 

The metal-enclosed power switchgear is 
constructed of preformed, fu l l -depth, 1 4  
gauge steel sheets bolted together and 
reinforced with cross-member braces to 
form a rigid, self-supporting compact as­
sembly. The top and rear plates, and 
side sheets are all 1 4  gauge steel . When 
two vertical sections are mounted to­
gether, two sheets of 1 4  gauge steel 
separate adjacent circuit breaker com­
partments. 

Bolted steel/glass polyester compart­
ments housing each power circuit break­
er are mounted in the vertical section to 
form the switchgear assembly. This as­
sembly isolates the circuit breakers from 
the bus/cable section and from adjacent 
circuit breaker compartments. 

Welded aluminum main bus and risers 
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The bus/cable section includes the main 
horizontal bus, riser bus, connections 
from the main bus to each set of primary 
disconnects, and load side copper run­
back bus. 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 l ine 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 t in-plated 
joints with high tensile strength steel 
hardware and conical (Bellevi l le) washers. 
This allows for bolted connections that 
eliminates field welding of the bus. Op­
tionally available are silver-plated or t in­
plated copper bus. 
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Switchgear Assembly 

Switchgear Assembly Detail 

1 .  lnterunit Wiring Trough 
2. Meter and Auxiliary Compartment 
3. Ventilation and Lifting Structure 
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4. Telescopic Breaker Drawout Rails 
5. Ventilation Openings (RL-2000, RL-3200 and RL-4000) 
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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 1 600, 
2000, 3200, 4000, or 5000 amperes 
continuous current. A neutral bus is fur­
nished when specified, and can be rated 
1 600, 2000, 3200 or 4000 amperes con­
tinuous current. 

A standard 1 I 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 avai lable 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 wiring is 
# 1 4  AWG extra-flexible, stranded copper 
type SIS. Terminations are made with 
compression-type, insulated terminals. 

For devices not having screw-type termi­
nals, tab-type disconnects are used . 
Sleeve-type wire markers are provided 
as standard on each end of all control 
wires. 

Insulation 

The insulation used in  the switchgear is 
Pyro-Shield, a fiberglass-reinforced, 
polyester 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 bui ld-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 disconnects. 

Circuit Breaker Compartments 

Typical circuit breaker compartments in­
clude primary disconnects, ground dis­
connect, drawout rails, and associated 

1 .  Control Circuit Fuses 
2. Ground Disconnect 
3. Secondary Disconnect 
4. Front Panel Devices 
5. Primary Disconnect 
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safety interlocks and secondary discon­
nects, if appropriate. The drawout rails 
have ball-bearings to reduce friction. The 
rails 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 
pul l -out fuse holder has a set of cl ips 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. 

6. TOC Switch Operator 
7. Interference Interlock 
8. MOC Switch Operator 
9. Space Heater 

1 0. Drawout Rails www . 
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Switchgear Assem bly 

Circuit breaker compartment front panels Table 1 4. Voltage Transformers 

can be used to hold a variety of auxiliary 
devices. A typical compliment of devices 
includes a breaker control switch with red 
& green light, ammeter with switch, and 
PK-2 test block. 

Metering and Auxiliary 
Compartments 

Metering and auxil iary compartments are 
available to house devices such as volt­
age transformers, metering,  control pow­
er transformers, and supervisory devices 
that do not fit on a normal breaker door. 

Instrument and Control 

Transformers 

Voltage transformers and control power 
transformers are mounted in auxil iary 
compartments. These transformers are 
protected by primary pul l-out type cur­
rent-limiting fuses and secondary fuses. 
Tables 1 4  and 1 5  show the ratings avail ­
able. 

Current transformers are normally mount­
ed on the compartment primary discon­
nect studs where they are readily accessi­
b le .  Tables 1 6  and 1 7  show the ratings 
available. 

Accuracy Class 
@ 60 Hz Thermal 
Burden Volt-Amp Rating 

Ratio w X y Rating VA Cycles 

600/1 20 0.6 0.6 1 .2 1 00 1 50 50/60 
480/1 20 0 .6 0 .6 1 .2 1 00 1 50 50/60 
288/1 20 0.6 0.6 1 .2 1 00 1 50 50/60 

Table 1 5. Control Power Transformers - 1 1 5" C  Rise 

Pnmary Secondary 
KYA Phase Voltage Voltage 

3 
5 

1 0 * Single 240/480 1 20/240 
1 5  * 

* Requwes complete compartment. 

Table 1 6. Current Transformers for RL-800, RLE-800, RLI-800, RL-1 600, RL-2000 or 
RLE-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 

1 00/5 1 .2 2.4 C5 
1 50/5 1 .2 2.4 C5 
200/5 1 .2 1 .2 C1 0 
250/5 0.6 1 .2 C 1 0  
300/5 0 .6 0.6 1 .2 C 1 0  
400/5 0 .6 0 .6 1 .2 C5 
500/5 0.6 0.6 0.6 C 1 0  
600/5 0.3 0.6 0 .6 1 .2 C 1 0  
800/5 0.3 0.3 0.6 0.6 C1 5 
1 000/5 0.3 0.3 0.3 0 .6 1 .2 C20 
1 200/5 0.3 0.3 0.3 0.6 1 .2 C20 
1 500/5 0 .3 0 .3 0 .3 0.3 0 .6 C30 
1 600/5 0.3 0.3 0.3 0.3 0.6 C30 
2000/5 0.3 0.3 0.3 0.3 0.6 C5 
2500/5 0.3 0.3 0 .3 0 .3 0.3 C1 0 

'Breaker compartment w1ll accept 3 CT's 1n-l 1ne on lower disconnects 

Table 1 7. Current Transformers for RL-3200' or RL-4000' or RLE-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 

1 000/5 0.3 0.3 0.6 0 .6 1 .2 C20 
1 200/5 0.3 0.3 0.3 0.6 1 .2 C25 
1 500/5 0.3 0.3 0.3 0.3 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 C 1 5  
3200/5 0.3 0.3 0.3 0.3 0.3 C20 
4000/5 0.3 0.3 0.3 0 .3 0.3 C 1 0  
5000/5 0.3 0.3 0.3 0.3 0.3 C 1 0  

· Breaker compartment wil l accept a total of 6 CT's, 3 o n  lower and 3 o n  upper disconnects. 
2 Breaker compartment will accept 3 CT's in staggered arrangement, 2 on lower and 1 on upper 
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Switchgear Assembly 

4700 Power Meter 

The Siemens 4 700 electronic metering 
package can be used in place of tradition­
al meters. As many as 1 2  functions per­
formed by analog devices can be mea­
sured by the 4 700 power meter with ac­
curacy, flexibil ity, and features the older 
technology doesn't offer. 

Table 1 8. 4700 Measured Parameters 

Measured Accuracy 
Parameters Standard High 

(optional) 

Phase currents 
Avg phase current 
Ampere demand 
Phase voltages 1 .0% .25% 
Avg phase voltage 
Line voltages 
Avg line voltage 

kW 
kVA 
kVAR 2.0% .50% 
kW Demand 
kW Hours 
kVAR Hours 

Power Factor 4 .0% 1 .0% 

Frequency .5Hz .2Hz 

The 4700 power meter records out-of­
l imit 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 used is a 20-
character high-visibility readout LCD that 
automatically scales values. 

Up to three relay contacts can be added 
to output channels to activate 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 
controllers. 

The 4 700 meter can also serve as a data 
collection point. Up to four discrete dry­
contact 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 

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 Bul letin 
SG3089. 

Feeder Metering 

Traditional instrumentation and control 
devices are normally located on feeder 
circuit breaker compartment doors. 

These include: 

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

• Indicating l ights, 1 -red and 1 -green 
• Ammeter, 3 1 /2" scale, 2% accuracy 
• Ammeter transfer switch, rotary type 
• Current test block, 6 pole, type PK-2 
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Switchgear Assem bly 

Accessories 

Each switchgear assembly includes the 
following standard accessories: 

• Crank for circuit breaker racking 
• Lifting bar assembly for all circuit 

breaker types 
• Spring charging handle for electrically 

operated circuit breakers 
• 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 l ine and are sealed with synthetic 
rubber gaskets. 

For protection from snow, rain ,  and dust, 
the switchgear rests on a six- inch, 
formed steel base which provides rigid 
support and a tight bottom seal. A heavy 
duty, coal tar emulsion protective under-

Typical outdoor installation with liquid filled transformer 
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coating I /32 inch thick is applied to the 
underside for protection against moisture 
and corrosion .  Shielded ventilation hous­
ings permit proper air circulation while ex­
cluding dust, dirt, and foreign matter. The 
full length front doors are hinged and may 
be padlocked. Rear doors are hinged and 
secured with captive bolts. 

A lighted, 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 . 
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Switchgear Assembly 

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 

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

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

• TOC and MOC Switches - The Truck 
Operated Cell (TOC) Switch is used to 
provide interlocking control or remote in­
dication of the breaker racking position. 

The Cubicle Mounted Auxiliary switch or 
Mechanism Operated Cell (MOC) switch 
is used to provide interlocking control or 
remote indication based on the main 
contact position (open or closed). 

MOC and TOC Switches. TOC shown with 
cover removed 

The switches contain 4 (or 8) contacts 
and are mounted in the rear of the verti­
cal section. The switch is actuated by a 
push-pul l 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. 

• 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 1 9. Auxiliary Switch' and MOC and TOC Switch Ratings. 

DC AC 

Volts 24 48 1 25 250 1 20 240 

Make and interrupting capacity, amps 30 20 1 0  2 25 20 
Continuous current 1 30 30 30 30 30 30 

1 For breaker mounted sw1tches, l1m1ted to 20A. continuous rat1ng. 
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• Wire Trough Covers - Removable 
metal wire trough covers are available for 
enclosing secondary wiring with in each 
vertical section in the primary bus and 
outgoing cable areas. 

• 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 I l l  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 Monitori ng Capabi l ity 

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

Power Monitor Panel 

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

The Power Monitor display and monitor­
ing un it del ivers data for faci l ity planning, 
daily operations, and uti l ity 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. 
Data is available for tripped unit condi­
tions and diagnostic checking. 

ACCESS Electrical Distribution 
Communication System 

The ACCESS system is a facility-wide 
power management data system that col­
lects and displays significant power data. 
The data can be used to maximize pro­
cess efficiencies, allocate utility costs, and 
better manage total power consumption 
and demand. 

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

The system can interface with up to 32 
Power Monitors to allow communication 
with more than 2000 devices. Communi­
cation with distributed control or SCADA 
systems is also possible. 

Power Monitor display and monitoring unit with sealed input panel 

ACCESS system host computer with system one line www . 
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Select ion Criteria 

This section provides recommended cir­
cuit breaker usage for secondary unit 
substation applications at typical low volt­
age ratings, on three-phase systems. The 
circuit breakers recommended match 
standard transformer capacities and sys­
tem parameters to meet the electrical, 
thermal , and mechanical requirements. 

This information serves as a gu idel ine. 
Other factors that wil l  affect the breaker 
operation need to be considered. Such 
factors include voltage, power factor, 
temperature, altitude, circuit configura­
tions, large motor loads, high inertia (WK') 
motor loads, unusual or cyclic load char­
acteristics. 

Short circuit currents are determined us­
ing assumptions and approximations that 
have been proven to be val id .  These wil l  
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
ordination of Industrial and Commercial 
Power Systems, IEEE Standard No. 242-
1 986.) 

Recommendations are given for standard 
unfused circuit breakers used in selective 
and fully rated systems. If continuous cur­
rent requirements allow a lower circuit 
breaker rating or configurations requiring 
higher interrupting capacity, use high in­
terrupting type (RLI) , extended interrupt­
ing type (RLE) or fused type (RLF) circuit 
breakers. 

Main breakers are normally provided 
without an instantaneous trip element to 
provide selective coordination with down­
stream feeder breakers. Feeder breakers 
in fully rated systems are normally sup­
plied with an instantaneous trip element. 

Assumptions 

The short circuit currents are calculated 
based on the following assumptions: 

• Source of power to the secondary 
switchgear is the substation transformer. 

• Different transformer impedance val­
ues are shown. For impedances not 
shown, short circuit currents are in­
versely proportional. 

• Transformer kVA ratings are based on 
65°C l iquid filled type, or 1 50°C dry 
type. For l iquid type with 55/65°C dual 
temperature rise, continuous capaci­
ties increase by 12 percent. For open 
ventilated dry type with 1 1  5/1 50°C 
dual temperature rise, continuous ca­
pacities increase by 1 5  percent; with 
80/1 50°C dual temperature rise, in­
crease by 1 35 percent. For fan cooled 
ratings, increase l iquid type by 1 5  per­
cent, (except 2500 kVA units which in­
crease 25 percent); dry type by 33 1 /3 
percent. 

• The short circuit current contribution 
from connected motor load is based 
on standard motors. The assumed 
contribution is 2 times transformer fu l l ­
load current for 208Y systems, and 4 
times transformer fu l l  load current for 
240, 480 and 600V systems. 

• Total connected motor kVA does not 
exceed 50 percent of transformer 
base kVA for 208Y systems and 1 00 
percent for 240, 480, or 600 volt sys­
tems. For other percentages, the mo­
tor contribution will be in direct pro­
portion. 

• All short circuit current values are 
RMS symmetrical. 

• A three-phase bolted fault occurs at 
the outgoing terminals of the feeder 
breaker. 
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Select ion Criteria 

Table 20. 
Application Table 208 Volts, Three-Phase 

Maximum 
Transformer Short-

Rating Circuit MVA Full 
3-Phase Available Load 
kVA and From Continuous Trans-

Impedance Primary Current former 
Percent System (amperes)' Alone 

50 1 4900 
1 00 1 5700 

300 1 50 1 6000 
5% 250 834 1 6300 

500 1 6500 
750 1 6600 

Unlimited 1 6700 

50 231 00 
1 00 25200 

500 1 50 26000 
5% 250 1 388 26700 

500 27200 
750 27400 

Unlimited 27800 

50 28700 
1 00 32000 

750 1 50 33300 
5.75% 250 2080 34400 

500 35200 
750 35600 

Unlimited 36200 

50 35900 
1 00 41 200 

1 000 1 50 43300 
5.75% 250 27802 45200 

500 46700 
750 47300 

Unlimited 48300 

' With transformer operating on base temperature rise. 

-----jt Arrangement 

Fully Rated ;t Selectively ----1t Coordinated 

Arrangement 

Short-Circuit Rating 
Symmetrical Current 

(amperes) 

50% 
Motor 
Load Combined 

1 6600 
1 7400 
1 7700 

1 700 1 8000 
1 8200 
1 8300 
1 8400 

25900 
28000 
28800 

2800 29500 
30000 
30200 
30600 

33900 
36200 
37500 

4200 38600 
39400 
39800 
40400 

41 500 
46800 
48900 

5600 50800 
52300 
52900 
53900 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

f-r-.7 
T l  l �7 1'

)TI 
TS � l f 1'

)TS � 1'
)TI ----,:·--1---,,----- f ( ( ( 

Long-Time 
Instantaneous 
or Long-Time Long-Time Long-Time 

Short-Time Short-Time Instantaneous 
Minimum Rating Breaker 

Breaker Breaker Breaker 

RL-1 600 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RLE-800 

RL-3200 RLE-800 RL-800 

RLE-800 RL-800 

RL-1 600 
RL-3200' RLE-800 

RL-2000 

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 if ever fan cooled. 
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Selection Criteria 

Table 2 1  
Application Table 240 Volts, Three-Phase 

Maximum 
Transformer Short-

Rating Circuit MVA 
3-Phase Available Full Load 
kVA and From Continuous Trans-

Impedance Primary Current former 
Percent System (amperes)' Alone 

50 1 2900 
1 00 1 3600 

300 1 50 1 3900 
5% 250 722' 1 4 1 00 

500 1 4300 
750 1 4325 

Unlimited 1 4400 

50 20000 
1 00 2 1 900 

500 1 50 22500 
5% 250 1 203 231 00 

500 23600 
750 23700 

Unlimited 241 00 

50 24900 
1 00 27800 

750 1 50 28900 
5.75% 250 1 8042 29800 

500 30600 
750 30800 

Unlimited 31 400 

50 31 000 
1 00 35600 

1 000 1 50 37500 
5 .75% 250 2406 391 00 

500 40400 
750 40900 

Unl"rmited 41 800 

50 41 200 
1 00 49800 

1 500 1 50 53500 
5.75% 250 3609' 56800 

500 59600 
750 60600 

Unlimited 62800 

' With transformer operating on base temperature rise. 

�� Fully Rated 

Arrangement �! Selectively 

Coordinated 

Arrangement 

Short -Circuit Rating 
Symmetrical Current 

(amperes) 

1 00% 
Motor 
Load Combined 

1 5800 
1 6500 
1 6800 

2900 1 7000 
1 7200 
1 7225 
1 7300 

24800 
26700 
27300 

4800 27900 
28400 
28500 
28900 

321 00 
35000 
361 00 

7200 37000 
37800 
38000 
38600 

40600 
45200 
471 00 

9600 48700 
50000 
50500 
51 400 

55600 
63200 
67900 

1 4400 71 200 
74000 
75000 
77200 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

�"7 
Tl  l �r""\-7 1'

)TI 
TS � l f 1'

)TS :-J; 1')TI  
----�;---+---;------ 7 

Long-Time 
Instantaneous or 

Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

RL-800' RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RL-2000' RLE-800 RL-800 

RLE-800 RL-800 

RL-3200 RL-1 600 RLE-800 

RL-2000 

RL-2000 RLE-800 

RLE-2000 RLI-800 
RL-4000' 

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 if ever fan cooled. 
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Select ion Criteria 

Table 22 
Application Table 480 Volts, Three-Phase 

Transformer Max1mum 
Rating Short- Full 

3-Phase Circuit MVA Load 
kVA and Available From Continuous Trans-

Impedance Primary Current former 
Percent System (amperes)' Alone 

50 6400 
1 00 6800 

300 1 50 6900 
5% 250 361 7000 

500 7 1 00 
750 7 1 50 

Unlimited 7200 

50 1 0000 
1 00 1 0900 

500 1 50 1 1 300 
5% 250 601 1 1 600 

500 1 1 800 
750 1 1 900 

Unlimited 1 2000 

50 1 2400 
1 00 1 3900 
1 50 1 4400 

750 250 902 1 4900 
5.75% 500 1 5300 

750 1 5400 
Unlimited 1 5700 

50 1 5500 
1 00 1 7800 

1 000 1 50 1 8700 
5 . 75% 250 1 203 1 9600 

500 20200 
750 20400 

Unl imited 20900 

50 1 2000 
1 00 1 3300 

1 000 1 50 1 3800 
8.0% 250 1 203 1 4300 

500 1 4600 
750 1 4800 

Unl imited 1 5000 

' With transformer operating on base temperature rise. 

�t Fully Rated 
Arrangement ;� Selectively �( Coordinated 
Arrangement 

Short-Circuit Rating 
Symmetrical Current 

(amperes) 

1 00% 
Motor 
Load Combined 

7800 
8200' 
8300 

1 400 8400 
8500 
8550 
8600 

1 2400 
1 3300 
1 3700 

2400 1 4000 
1 4200 
1 4300 
1 4400 

1 6000 
1 7500 
1 8000 

3600 1 8500 
1 8900 
1 9000 
1 9300 

20300 
22600 
23500 

4800 24400 
25000 
25200 
25700 

1 6800 
1 81 00 
1 8600 

4800 1 9 1 00 
1 9400 
1 9600 
1 9800 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

�r.� l Tl  

�r.� 1'
)TI 

TS � 1 f 1'
)TS :-J,; 1'

)T I 
----,;---+---,----- f ,-: 

Long-Time 
Instantaneous or 

Long-Time Long-Time Long-T1me 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

RL-800 RL-800 RL-800 

RL-800 RL-800 RL-800 

RL-1 600' RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

' The main circuit breaker shown does not have sufficient continuous current carrying capac1ty for full capacity application if the transformer is dual 
temperature rise and/or if ever fan cooled. 
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Selection Criteria 

Table 22 
Application Table 480 Volts, Three-Phase 
(Continued) 

Transformer Maximum 
Rating Short- Full 

3-Phase Circuit MVA Load 
kVA and Avai lable From Continuous Trans-

Impedance Primary Current former 
Percent System (amperes)' Alone 

50 20600 
1 00 24900 

1 500 1 50 26700 
5.75% 250 1 804' 28400 

500 29800 
750 30300 

Unlimited 31 400 

50 1 6400 
1 00 1 8900 

1 500 1 50 20000 
8.0% 250 1 8042 20900 

500 21 700 
750 22000 

Unl imited 22500 

50 24700 
1 00 31 000 
1 50 34000 

2000 250 2405 36700 
5.75% 500 391 00 

750 40000 
Unlimited 41 800 

50 28000 
1 00 36500 

2500 1 50 40500 
5.75% 250 30082 44600 

500 481 00 
750 49400 

Unlimited 52300 

50 30700 
1 00 41 200 

3000 1 50 46500 
5.75% 250 36072 51 900 

500 56800 
750 58700 

Unlimited 62700 

' With transformer operat1ng on base temperature rise. 

Fully Rated ---Y Arrangement : � Selectively �( Coordinated 

Arrangement 

Short-CirCUit Rating 
Symmetrical Current 

(amperes) 
1 00% 
Motor 
Load Combined 

27800 
32 1 00 
33900 

7200 35600 
37000 
37500 
38600 

23600 
261 00 
27200 

7200 281 00 
28900 
29200 
29700 

34300 
40600 
43600 

9600 46300 
48700 
49600 
51 400 

40000 
48500 
52500 

1 2000 56600 
601 00 
61 400 
64300 

451 00 
55600 
60900 

1 4400 66300 
71 200 
731 00 
771 00 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

'f-"� l Tl  

'f-"� 1)T I  
TS J_ l � 1'

)TS ""' 1'
)TI 

----,;··-+---,----- � ( ' 
Long-Time 

Instantaneous or 
Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Ratinq Breaker 
Breaker Breaker Breaker 

RL-800 RL-800 

RL-20002" RLE-800 RLE-800 

RL-2000" RL-800 RL-800 

RLE-800 

RL-3200' RL-1 600 RLE-800 

RL-2000 

RLE-800 
RL-1 600 

RL-32002 RL-2000 RLE-800 

RL-1 600 
RL-2000 RLE-800 

RL-4000' RLE-2000 RLI-800 

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 if ever fan cooled. 

1 If transformer is dual temperature rise and/or fan cooled, use RL-3200. 
' If transformer is dual temperature rise and/or fan cooled, use use RL-4000. 
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Select ion Criteria 

Table 23 �� �pplication Table 600 Volts, Three-Phase Fully Rated 
Arrangement ; � Selectively �t Coordinated 

Arrangement 

Long-Time Maximum Short -Circuit Rating 
Transformer Short- Symmetrical Current 

Rating Circuit MVA Full (amperes) 
3-Phase Available Load 
kVA and From Continuous Trans- 1 00% 

Impedance Primary Current former Motor 
Percent System (amperes)' Alone Load Combined 

50 5200 6300 
1 00 5500 6700 

300 1 50 5600 6800 
5% 250 289 5600 1 200 6800 

500 5700 6900 
750 5750 6950 

Unlimited 5800 7000 

50 8000 9900 
1 00 8700 1 0600 

500 1 50 9000 1 0900 
5% 250 481 9300 1 900 1 1 200 

500 9400 1 1 300 
750 9500 1 1 400 

Unlimited 9600 1 1 500 

50 1 0000 1 2900 
1 00 1 1 1 00 1 4000 

750 1 50 1 1 600 1 4500 
5 .75% 250 722' 1 1 900 2900 1 4800 

500 1 2200 1 5 1 00 
750 1 2300 1 5200 

Unl imited 1 2600 1 5500 

50 1 2400 1 6300 
1 00 1 4300 1 8200 

1 000 1 50 1 5000 1 8900 
5.75% 250 962 1 5600 3900 1 9500 

500 1 6200 201 00 
750 1 6400 20300 

Unlimited 1 6700 20600 

' With transformer operating on base temperature rise. 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

�,....,� 
T l  l 

�,....,� 1'
)TI 

TS � l f 1'
)TS ,..v /]'

)T I 

----:;---1----�;---- f 
Long-Time 

Instantaneous 
or 

Long-Time Long-Time Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

RL-800 RL-800 RL-800 

RL-800 RL-800 RL-800 

RL-800' RL-800 RL-800 

RL-1 600 RL-800 RL-800 

' 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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Select ion Criteria 

Table 23 
Application Table 600 Volts, Three-Phase 

(Continued) 

Maximum 
Short-

Transformer Circuit 
Rating MVA Full 

3-Phase Available Load 
kVA and From Continuous Trans-

Impedance Primary Current former 
Percent System (amperes)' Alone 

50 1 6500 
1 00 20000 
1 50 21 400 

1 500 250 1 4442 22700 
5.75% 500 23900 

750 24200 
Unlimited 251 00 

50 1 9700 
1 00 24800 

2000 1 50 27200 
5.75% 250 1 9242 29400 

500 31 300 
750 32000 

Unlimited 33500 

50 22400 
1 00 29200 

2500 1 50 32400 
5.75% 250 2404 35600 

500 38500 
750 39500 

Unlimited 41 800 

' With transformer operating on base temperature rise. 

------1t Fully Rated 
Arrangement ------1! Selectively 

Coordinated 
Arrangement 

Short-Circuit Rating 
Symmetrical Current 

(amperes) 

1 00% 
Motor 
Load Combined 

22300 
25800 
27200 

5800 28500 
29700 
30000 
30900 

27500 
32600 
35000 

7800 37200 
391 00 
39800 
41 300 

32000 
38800 
42000 

9600 45200 
481 00 
491 00 
51 400 
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Main Feeder Circuit Breakers 

Fully Rated Fully 
or Selective Selective Rated 

�"� l Tl  

�"� 1)TI  
TS � � "l')TS "" /)'

)TI --·-c;-·-t--·r:··-- f ( ( r' 

Long-Time 
Instantaneous 

or 
Long-Time Long-T1me Long-Time 
Short-Time Short-Time Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

RL-800 RL-800 
RL-1 600'3 

RLE-800 RLE-800 

RL-800 RL-800 

RL-2000'·3 
RLE-800 RLE-800 

RLE-800 

RL-3200 RL- 1 600 RLE-800 

RL-2000 

' 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. 

' If transformer is dual temperature rise and/or fan cooled, use RL-3200. 
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Select ion Criteria 

Type RLF fused circuit breakers are a 
combination of current l imiting fuses and 
RL circuit breakers. Fused breakers clear 
short circuits rapidly and have high inter­
rupting capacity. Various fuse sizes are 
available. Fused breakers are typically 
used to protect : 

• Circuit breakers that experience short 
circuit currents exceeding the interrupt­
ing rating of the circuit breaker, particu­
larly from feeders to small loads. 

Figure 3. Peak Let-Thru Current 

1 0  
8 

• Loads such as motor control centers, 
panelboards, and bus ducts that may 
have ratings below the avai lable short 
circuit currents, or be damaged by 
faults that are not l imited or cleared 
rapidly. 

For protecting circuit breakers, use a high 
fuse rating such as 1 200A for the RLF-800. 
This will minimize fuse blowing because 
most faults will be detected by the instan­
taneous element of the static trip device. 
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For protecting loads, use a fuse rating 
that l imits the fault to less than the rating 
of the equipment. Check the l imiting ef­
fect of the fuse with the following Let­
Thru characteristic chart, Figure 2 .  
When selecting fuse values, also consider 
thermal conditions, upstream devices, 
and melting time. 
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Select ion Criteria 

Figure 4. Fuse Time-Current Characteristics 
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For thermal coordination with the circuit 
breaker, the following rules typically ap­
ply: 

1 . Always use a fuse rated 1 25 percent or 
higher than the breaker longtime pickup 
setting. 

2 .  For a continuous current of 80 to 90 
percent of breaker rating, use a fuse rat­
ed 1 50 percent or higher than the breaker 
frame rating. 

3 .  For a continuous current of 90 to 1 00 
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 
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Switchgear can be configured in many 
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
ed that describe the limiting factors (e.g. -
low door or narrow hallway). 

Figure 5. Transition Sections For Liquid Filled and Outdoor Dry Type Transformers 

Normal indoor vertical sections are 
1 01 inches (256.5 em) high and 60 inch­
es (1 52.4 em) deep. A top mounted hoist, 
which is shipped as an accessory in a 
separate container, adds 2 inches (5 . 1  
em) for a total installed height of 1 03 
inches (261 .5  em). 

The outdoor switchgear assembly con­
tains the indoor assembly in an outdoor 
housing. The overall height is 1 1 3.0 inch­
es (287.0 em) and the depth is 1 1 9.4 
inches (303.3 em). 

The major assembly sections include: 

• Transition sections - used as transi­
tion to l iquid fi l led transformer or to out­
door d ry type transformers. 

• Auxil iary sections - used as incoming 
bus duct or cable entrance when a 
main breaker is not used. 

• Main sections - used to contain main 
breaker and may house metering and 
feeder breakers. 

• Feeder sections - used to contain 
feeder breakers and other equipment 
such as instrumentation. 

• Tie sections - used to contain tie 
breaker and other equipment such as 
feeder breakers. 

-+�-
"A" 

Floor 

I 
I 
I 
I 

fl.-I 
I 
I 
I 
I 

l,. , _ 
(37.85) 

Front View 

) 
"A" in.(cm) Weight lb.(kg) 

Indoor 1 55 ( 1 39.7) 1 500 (227.0) 
Outdoor 61 ( 1 54.9) 550 (249.0) 

( 

( 
in. (em) 
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Di mensions & Configurat ions 

Table 24. Breaker Element Weight 

Element Type RL-800 RLE-800 RLI-800 RL- 1 600 

Manual 1 40 1 70 1 75 1 80 
(64) (77) (79) (82) 

Operation 
Electrical 1 50 1 80 1 85 1 90 

(68) (82) (84) (86) 

Additional Weight for Shipping 45 45 45 45 
(2 1 )  (2 1 )  (2 1 )  (2 1 )  

Fused Element Weight 

RL-2000 

2 1 0  
(96) 

220 
(1 00) 

45 
(2 1 )  
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RLE-2000 RL-3200 RL-4000 RLE-4000 

2 1 5  290 350 355 
(98) (1 32) (1 59) (1 6 1 )  

225 300 360 365 
(1 02) (1 36) (1 64) (1 66) 

45 50 50 50 
(2 1 )  (23) (23) (23) 

Element Type RLF-800 RLF- 1 600 RLF-2000 RLF-3200 RFC-3200' RLF-4000 RFC-4000' 

Manual 

Operation 
Electrical 

Additional Weight for Shipping 

' For use with R LF-3200 breaker. 
2 For use with R LF-4000 breaker. 

1 95 31 0 
(84) (1 4 1 )  

205 320 
(93) (1 45) 

45 45 
(21 )  (21 )  

325 2904 
(1 47) ( 1 32) 

3903' 
335 3304 (1 77) 
(1 52) (1 36) 

45 50 50 
(2 1 )  (23) (23) 

3 Fuses mou nted on separate drawout carriage and located in separate compartment .  
' For total weight ,  add weight of breaker e lement and separate fuse carriage .  

3504 
(1 59) 

450'4 
3604 (204) 
(1 63) 

50 50 
(23) (23) 
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Di mensions & Configurat ions 

Figure 6 .  Auxiliary Sections 

Front View 

1 0 1 
(256.5) 

I R22 I I R30 I 
� 22 �  � 30 � 

(55.8) (76.20) 

Figure 7. Main Breaker Sections 

Instrument Instrument 
(or blank) (or blank) 

Main 
Breaker Main 

A Breaker 
B 

Feeder 
Breaker 

A Blank 

Feeder Feeder 
Breaker Breaker 

A A 

1n .  
(em) 

�R22� 
(5��8) 

kR30� 
(7�?2) 

Weights for Figure 5. 

Weights lb.  (kg) 

R22 R 30 

Indoor 1 000 (454.0) 1 200 (544.0) 
Outdoor 2000 (907.0) 2400 (1 088.0) 

Weights for Figures 6*, 7* and 8*. 

Weights lb. (kg) 

R22 R 30 

Indoor 1 400 (635.0) 1 900 (862.0) 
Outdoor 2400 (1 088.0) 3 1 00 (1 406.0) 

Circuit breakers are coded on 
Figures 6, 7 and 8** as follows: 

A = RL- 800/1 600/2000, 
RLF- 800/1 600/2000, 
RLE 800/2000, RLI-800 

B = RL- 3200 
C = RLF- 3200 in one cell, with fuse 

drawout in other cell 
D = RLF- 4000 in one cell with fuse 

drawout in other cell 
E = RL- 4000, RLE-4000 

Instrument Instrument 
(or blank) (or blank) 

Main Fuse 
Breaker Drawout 

B C or D  

Fused 
Feeder Main 
Breaker Breaker 

B C or D  

kR30� 
(7�?2) 

kR:�� 
(76.2) 

*Weights shown do not include weight of 
circuit breaker removable elements. All 
we ights  are approxi m ate  based o n  
aluminum bus. For outdoor l ineup, add 
1 2 00 l b .  (544 kg) to tota l  we ight  of 
individual sections for end walls and hoist. 

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

Instrument 
(or blank) 

Main 
Breaker 1 0 1 E 

(256.5) 

Instrument 
(or blank) 

kR30 30 -.. 
(76.2) in .  

(em) 

��' 
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D imensions & Configurat ions 

Figure 8.  Feeder Breaker Sections and Combinations 

Feeder Feeder Instrument Instrument 
Breaker Breaker (or blank) (or blank) 

A A 

Feeder 
Breaker Feeder Feeder Fuse 

A Breaker Breaker Drawout 
B B C or D  

Feeder 
Breaker 

A Blank Fused 
Feeder Feeder 

Feeder Feeder Breaker Breaker 
Breaker Breaker B C or D  

A A 

I R22 I I R30 I I R30 I I R30 I 
� 22 � � 30 � � 30 � � 30 � 

(55.8) (76.2) (76 .2) (76.2) 

Figure 9. Tie Breaker Sections and Combinations 

Feeder Feeder Instrument 
Breaker Breaker (or blank) Blank 

A** A** 

Tie 
Breaker Tie Fuse Fuse 

1 0 1 
(256 .5 

Blank 

Tie 
A Breaker Drawout Drawout Breaker 

B c D E 
Feeder 
Breaker 

A** Blank 
Fused Fused 

Tie Tie 
Feeder Feeder Breaker Breaker Blank 
Breaker Breaker c D 

A** A** �R22 � �R30� �R30� �R30 �R30 � 
(5��8) (7��2) (7��2) 

30 �  30 -
(76.2) (76.2) 

1 0 1 
(256.5) 
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Dimensions & Configurations 

Figure 1 0. Indoor Floor Plan 

1 .25 
(3.18) 

OPTIONAL 
REAR DOOR 

72.0 
(1 82.88) 

� 
TO SWGR 

FRONT 

68.0 
(1 72.72) 

� 
TO SWGR 

FRONT 

OPTIONAL 1 2 1NCH REAR EXTENSION 

OPTIONAL 8 INCH REAR EXTENSION 
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===f===========r========���������������������=i���----------- SECONDARY CONDUIT LOCATIONS: 
X - GROUND BAR CONNECTION 

60.0 
(1 524) 

34.8 
(88.39) 

I I 
SECTION 3 

I 
SECTION 1 

I 
SECTION 2 

' ' 

I I 

NOTE 1 THIS TRANSITION REQUIRED ONLY FOR LIQUID FILLED AND OUTDOOR DRY TYPE TRANSFORMERS 

Y - TERMINAL BLOCK CONNECTIONS 
Z - 52MOC/52TOC SW. CONNECTIONS 

SPACE AVAILABLE IN 
TOP OR BOTTOM OF 
UNIT FOR CUSTOMER'S 
POWER AND CONTROL 
CABLE ENTRY. CUSTOMER 
TO DRILL TOP PLATE TO 
SUIT TOP FEED CABLES. 

LOCATION OF HOLES 
I N  FLOOR FOR CUSTOMER'S 
ANCHOR BOLTS - REFER TO 
BOLTING ARRANGEMENT. 

in .  
(em) www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



I Low Voltage 
Metal- Enclosed Switchgear 

SG3061 
Section 8 
Page 39 
March 1 992 

Di mensions & Configurat ions 

Figure 1 1 .  Indoor Side View 

1 03.0 
(261.62) 

TOP OF 
HOIST 

1----- 42.0 --�oo� 
( 1 06.68) 

MIN. AISLE SPACE 
RECOMMENDED 

60.0 
(1 52.4) 
DEPTH 

25.94 
(65.89) 
REF. 

WITH BREAKER IN BOTTOM 
COMPARTMENT, CABLE SPACE 

OPTION 
REAR 

EXT EN 
8 

(20.32) 
OR 
1 2  

(30.48) 

1 1 .0 
(27.94) 

90.0 
(228.6) 

REAR 
DOOR 

OPTION 

36.0 
(91 .44) 
AISLE 

RECOMMENDED 
FOR REAR 

& SIDES 

t+------",:�,"==-1; :"' 
FLOOR LINE 

.62 ( 1 .57) Dia. Holes In Section Floor For 
Welding To Sills Or For .50 (1 .27) Dia. 
Anchor Bolts (1 .0 (2.54) M ax. HI.) Bolts 
And Sills Furnished By Customer 

33.88 
(86.06) 

Drill & Tap 
Floor Steel 

CUSTOMER 
CONDUIT 

1 .5 
(3.81) 

MAX. ABOVE FLOOR 

INDOOR BOLTING ARRANGEMENT 
TYPE R LOW VOLTAGE SWITCHGEAR 

(S IDE V I EW) 

Weld to 

Floor Steel 

1n.  
(em) www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



I 

Di mensions & Configurations 

Figure 1 2. Outdoor Floor Plan 

OUTDOOR "SR" 
FLOOR PLAN 

SECONDARY CONDUIT LOCATIONS: 

X - GROUND BAR CONNECTION 
Y - TERMINAL BLOCK CONNECTIONS 
Z - 52MOC/52TOC SW. CONNECTIONS 

1 1 3.38 (287.99) 

78.1 (1 98.38) 

TX 

50.2 
( 127.51) 

z Q 
[fJ 
z 
w 
I­
X 
w 

w 
_J 
[fJ 

<i: 

SPACE AVAILABLE IN TOP 
OR BOTTOM OF UNIT FOR 
CUSTOMER'S POWER AND 
CONTROL CABLE ENTRY. 
CUSTOMER TO DRILL TOP 
PLATE TO SUIT TOP FEED 
CABLES. 

SECTION 1 SECTION 2 I I 
I I 
<t <t 
I I 
I I 

30.0 22.0 
(76.2) (55.88) 

I 
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LOCATION OF HOLES IN 
FLOOR FOR CUSTOMER'S 
ANCHOR SOL TS - REFER TO 
SOL TING ARRANGEMENTS. 

OVERALL LENGTH 

SECTION 3 I 
I 

<t I 
I 

FRONT 
H INGED DOOR 

z Q 
[fJ 
z 
w 50.2 
1- (127.51) 
X 
w 

w 
_J 
[fJ 

<i: 
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Di mensions & Configurat ions 

Figure 1 3. Outdoor Side View 
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Typical Eq u ipment Specificat ion 

This equipment specification guide pro­
vides information for describing a typical 
metal enclosed low voltage power circuit 
breaker switchgear assembly. Items or 
features that are non standard but re­
qu ired for a specific application are pre­
ceded by (option). Items 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. 

• ANSI/IEEE C37.1 3-1 991 - Low-Volt­
age AC Power Circuit Breakers Used in 
Enclosures 
• ANSI C37.1 6-1 988 - Low-Voltage 
Power Circuit Breakers and AC Power 
Circuit Protectors - Preferred Ratings, 
Related Requ i rements, and Application 
Recommendations 
• ANSI C37.1 7-1 979 - Trip Devices for 
AC and General Purpose DC Low™Volt­
age Power Circuit Breakers 
• ANSI/IEEE C37.20.1 -1 987 - Metal-En­
closed Low-Voltage Power Circuit-Break­
er Switchgear 
• ANSI/IEEE C37 .27-1 987 - Appl ication 
Guide for Low-Voltage AC Nonintegrally 
Fused Power Circuit Breakers (Using 
Separately Mounted Current Limiting 
Fuses) 
• ANSI C37.50-1 989 - Standard Test 
Procedures for Low-Voltage AC Power 
Circuit Breakers Used in Enclosures. 

• ANSI C37 .51 -1 989 - Standard Con for­
mance Test Procedures for Metal En­
closed Low-Voltage AC Power Circuit­
Breaker Switchgear Assemblies 
• ANSI/N EMA 250-1 985 - Enclosures 
for Electrical Equipment (1 000 Volts Max­
imum 
• NEMA SG 3 - Low-Voltage Power Cir­
cuit Breakers 
• NEMA SG 5 - Power Switchgear As­
semblies 
• (option) NEMA 21 0 - Secondary Unit 
Substations 
• UL 1 066 - Low-Voltage AC and DC 
Power Circuit Breakers Used in Enclo­
sures 
• UL 1 558 - Metal-Enclosed Low-Voltage 
Power Circuit Breaker Switchgear 

Assembly 

The switchgear assembly shall be 
Siemens type R and is to be located in­
doors, with a N EMA 1 enclosure, ((option) 
outdoor, NEMA 3R per specifications be­
low) and constructed of multiple, metal­
enclosed, ventilated sections. The front of 
each vertical section is to contain three or 
four compartments with 1 4  gauge steel 
side sheets and compartment barriers of 
1 1  gauge steel . A double thickness of 1 4 
gauge steel is to be provided between 
vertical sections. The side sheets shall be 
fu l l  height and depth to provide a fu l l  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 rig id ,  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. 
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Circuit breaker compartments shall in­
clude stationary primary contact discon­
nects. The primary disconnects shall be 
copper, silver plated at connection points 
and shall be of one piece construction. 
The upper set of disconnects shall bolt 
d irectly to the main bus and, for feeder 
circuit 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 wil l  be located in the compartment. 
Interlocks shall be provided which wil l  
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
qu ired , shall be located on the side of the 
circuit breaker compartment and shall be 
of the sliding contact, si lver 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, pul l -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 with in  the assembly 
shall be continuous and shall terminate 
on each end at a suitable terminal block. 
Control wiring shall be 1 4  gauge, strand­
ed, type SIS,  and shall be labeled at www . 
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Typical Eq u i pment Specificat ion 

each end with s leeve type wire markers. 
Wire markers shall be machine imprinted 
with the wire name as indicated on the 
wiring diagrams. Wrap on wire markers 
will 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 wir ing 
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 maintained in 
all horizontal and vertical buses such that 
insulation is not required . The main hori­
zontal bus shall be run in  a vertical , edge­
to-edge arrangement for high short circuit 
strength. Access to the rear cable termi­
nation area shall be possible without 
reaching over the main and vertical bus. 
Bus bracing shall be equal to the short 
circuit interrupting rating of the lowest rat­
ed circuit breaker applied in the assem­
bly. A 1 /4" by 2" copper ground bus wil l  
be provided. (Option) Barriers shal l be 
provided which isolate the rear cable ter­
mination compartment in each vertical 
section. With these barriers installed, the 
rear cable area wil l  be completely segre­
gated between vertical sections. (Option) 
Barriers shall be provided to separate the 
incoming line connections from the main 
horizontal 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). Min imum interrupting rat­
ings wil l  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 breakers 
are to be the integrally fused type through 
the 2000 ampere frame size. 3200 and 
4000 ampere frame sizes are to be sup­
plied with separate drawout fuse car­
riages which are mounted in the same 
vertical section as the circuit breaker ele­
ment and are to be key interlocked with 
the circuit breaker element such that the 
fuse carriage cannot be withdrawn unless 
the circuit breaker is locked in the open 
position. All fused circuit breakers are to 
be equipped with blown fuse lockout de­
vices to prevent single phasing. The appli­
cation of fused circuit breakers shall not 
reduce the amount of rear cable termina­
tion space which would have been pro­
vided with non-fused circuit breakers. 

Circuit 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 
quenchers, 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. 
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Solid State Trip Units 

Solid state trip units shall be Siemens 

• Static Trip Ill (basic device 
• (option) Static Trip I I IC 

(adds communications capabil ity) 
• (option) Static Trip I I ICP (adds com­

munications and power metering 
• (option) Static Trip I I ICPX (adds com­

munications, power metering, and re­
laying functions 

Trip un its 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 wil l not be accept­
ed . All adjustment setting switches shall 
be digitally encoded type with gold con­
tacts. (Note: Refer to catalog section 
SG31 69- 1 for specifications on the 
Siemens Static Trip I l l trip unit family and 
all associated options). 

Instrumentation and Metering 

(A wide variety of user defined metering 
and instrumentation options are avai lable. 
They include Siemens 4700 power meter, 
Siemens Static Trip I l l  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 
- 4 700 Power Meter Electronic Metering 
Package; SG31 69-1 - Static Trip Ill Micro­
processing Based Tripping System; and 
SG31 29-02 - Power Monitor Display and 
Monitoring Unit. If one of the options se­
lected requires separate voltage and cur­
rent transformers, such as the Siemens 
4 700 power meter, the following may be 
used to define these devices). 

Current transformers shall have standard 
accuracy class ratings as defined by ANSI 
C37.20. 1 and shall be mounted directly www . 
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Typical Eq u ipment Specificat ion 

o n  the stationary primary disconnects in 
the circuit breaker compartment. Voltage 
transformers shall have a minimum 1 50VA 
thermal rating and shall be located in a 
metal enclosed metering compartment 
and shall be protected on the primary side 
with current l imiting fuses. 

Outdoor 

(Option) Outdoor, NEMA 3R, walk-i n ,  
weatherproof construction i s  to  be pro­
vided. The complete assembly is to rest 
on a formed steel base provided under 
each vertical section and running perpen­
dicu lar 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 shall be 
bolted. All exterior hardware shall be 
stain less steel. 

An indoor access aisle approximately 42 
inches deep and accessible from either 
door is to be provided at the front of the 
switchgear l ine-up for inspection and 
testing of the circuit breakers and associ­
ated equipment. A hand-operated travel­
ing hoist, mounted above the switchgear 
is to be provided for changeout of circuit 
breakers. The aisle is to have an exten­
sion on each end to accommodate end 
unit doors that have instrumentation and 
metering , and to provide additional space 
for circuit breaker handl ing. 

The switchgear is to include space heaters 
to prevent condensation of moisture. The 
aisle shall be provided with incandescent 
lights, convenience receptacle, and an 
on/off switch to control the lights. 

Finish 

During construction ,  the structural steel 
parts, panels, and compartments shall be 
prepared 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 mi ls dry fi lm thickness and then 
cured at 425 degrees Fahrenheit for 20 
minutes. Paint color shall be ANSI 61 
l ight gray. The paint finish shall have a 
pencil hardness of 2H,  a gloss as defined 
by ANSI 0523-78 of 45-55%,  a salt spray 
rating per ASTM B- 1 1  7-73 of 600 hours, 
and shall be outdoor rated per UL 1 332. 

Accessories 

The fol lowing accessories are to be 
provided : 

• crank for racking circuit breakers 
• lifting yoke for circuit breakers 
• container of touch-up paint 
• (optional) portable test set, type PTS4 
• (optional) overhead hoist for indoor 

switchgear 
• (optional) test cabinet 
• (optional) breaker dolly 

Testing 

Production tests in accordance with 
ANSI C37 .20. 1 ,  ANSI C37 .50, ANSI 
C37 .5 1  and N EMA 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 Publ icat ions 

Brochures: 

Type R Low Voltage Metal-Enclosed Switchgear (SG3069-2) 
Static Trip I l l  Microprocessor-based Tripping System (SG3 1 69- 1 )  
4700 Power Meter Electronic Metering Package (SG3089) 
Power Monitor Display And Monitoring Unit (SG31 29-02) 
ACCESS Electrical Distribution Communication System (SG3099) 

Video 
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Power Monitor Operation, 38:00, V#2004 
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ACCESS Electrical Distribution Communication System, 1 0:00, V#2007 
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S I E M E N S -ALLI S Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

S G  306 1 
Switchgear D iv is ion Descri ption 

RLF-800 M.O.  

Low voltage metal-enclosed switchgear with drawout type low 
voltage power c i rcuit breakers is used in electric power d istri bu­
tion systems for the control and protection of c ircuit cond uctors 
and equipment. 

I t  is installed in industrial power d istri bution systems, generat ing 
station auxi l iary substations and in commercial bui ld ings as the 
service equipment for such typical applications as: 

Page 1 
May , 1 983 

RL-1 600 E.O. 

• Industrial Plants - For power and l ighting networks, power and 
l ight ing feeders, plus power generation and auxi l iaries. Also to 
provide power for machine tools and material handling equip­
ment d rives. 

• Central Stations - Protect and d istribute power to station auxi l­
iaries - blowers, compressors, fans, pu mps, motors. 

• Commercial and Residential Bui ldings - For protect ion and 
d istri bution of power for l ight ing,  elevators, a ir  condition ing,  
p lus blowers, fans ,  motors and pumps. 

Avai lable i n  i ndoor "R" and outdoor walk-in "SR" construct ion,  it 
is appl ied at system voltages of 600, 480, 240 and 208 volts. The 
c i rcuit  breakers may be either manual ly or electr ical ly operated, 
unfused or fused and are designated: 

Standard Extended 
Inter- Inter-

rupting rupting 
Rating Rating 
Type Type Fused Type 

R L-800 RLX-800 RLF-800 integral ly fused 
R L-1 600 RLX-1 600 RLF-1 600 i nteg ral ly fused 
R L-2000 RLF-2000 i nteg ral ly  fused 
R L-3200 RLF-3200 
RL-4000 RLF-4000 

Fuses for use with the RLF-3200 and RLF-4000 fused c i rcuit 
breakers are furn ished mou nted on a separate drawout carriage. 

Static Trip I I ®  solid state trip devices are provided on all low 
voltage power c i rcuit breakers. www . 
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S G  306 1 Low Voltage Type R S I E M E N S - A LLI S 
Metal Enclosed Switchgear 
600 Volts 

Page 2 

Switchgear Div is ion Description 
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For Arrangements, Weights and Di mensions, See Section SG 3063. 

FEATURES & B E N EFITS 

• Two design widths of u nits: 30 inch and 22 inch. Al l  breaker 
sizes can be accommodated in  a combination of un its of the two 
widths. 

• Flex ib i l i ty of mount ing arrangements: Fou r-h igh stacking of 
rat i ngs from 800A through 2000A in 22 wide unit .  

• Five c i rcuit  breaker frame sizes: 800, 1 600, 2000, 3200 and 4000 
amperes 

• Extended i nterrupting capacities opti onally avai lable 

• U L  l isting optional ly avai lable for cubic les (UL 1 558) 

• UL l isti ng of c i rcuit breakers is standard 

• I ncreased cable term ination area 

• U n iform depth: All u n its are 60" deep for a l l  breaker ratings .  

• Welded a lum inum main and vertical bus joi nts: increased relia­
bi l ity and reduced mai ntenance. Bolted copper bus with s i lver­
plated connections is opti onal ly avai lable. 

• Cable compartment barriers between adjacent un its. 

• Insu lated main bus optional ly avai lable 

• Metal barriers for incoming l i ne, bus and cable com partments 
- optional ly ava i lable. 

• Secondary wi re troughs,  with optional covers. 

• Closed door d rawout of c i rcuit  breakers with connected-test­
d isconnect positions. 

• Primary disconnect sh utters - optional ly avai lable. 

• Convenient I nspection - With door open and the c i rcuit  
breaker fu l ly withdrawn, key components can be i nspected 
without removal from the rai ls .  

• Telescopi ng,  fu l l  d rawout, self contai ned, bal l  bearing breaker 
d rawout ra i ls. 

• True Stored Energy Operator - Charg ing of the closing springs 
does not close the c i rcuit  breaker. A separate closin g  lever is 
operated to release the stored energy. 

• "Pyro-S h ield" Coord inated I nsulation System - High strength, 
track-resistant, f lame retardant, f iberglass-reinforced polyester 
i nsu lat ion,  bus supports and moldings provide h igh  momentary 
short c i rcuit  strength. Edge-to-edge bus bar arrangements 
which incorporate high c reepage al lowances resist dust bu i ld­
up and the effects of contami nants. 

• Static Trip I I ®  solid state overc u rrent tr ipping systems f i rst 
i ntroduced in 1 97 1  assu res years of trouble free, re l iable service 
and provides opti mum d istr ibution system protect ion.  Any 
avai lable type of device will fit all low voltage power c i rcuit 
breakers. 

• Trip Target I nd icators - Aid in determi n ing  the cause of tr ip­
ping - optional ly avai lable on Static Trip I I ®  devices. 

• Simple Breaker Rati ng Change - Changes in  continuous c u r­
rent or pickup setting can be made without any special tools by 
merely adj usti ng the knob setti ngs on the Static Trip I I ®  system. 

• Plug- in test ing of Static Trip I I ®  system. Portable test set is 
optional ly avai lable. 

• Front Access Cu rrent Transformers - Mounted on the station­
ary d isconnects in the breaker compartment where they can be 
easi ly replaced when a change in c u rrent rati ng is requ i red. www . 
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S I E M E N S -ALLI S Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

S G  306 1 
Switchgear D iv is ion Descri ption 

GENERAL 

Type "R" Low Voltage Switchgear Assem bly includes a bolted 
steel framework, sheet steel enclosure, ind ividual breaker com­
partments, h i nged breaker and auxi l iary compartment panels, 
d rawout breaker gu ide rails, interlocks, th ree-phase buswork and 
su pports, stationary primary and secondary d isconnect i ng devi­
ces, g round bus, power cable termination con nectors, control 
cable terminations, i nstruments and relays, control wir ing,  termi­
nal blocks and i nstrument transformers. 

1 .  Meter and Auxi l iary Com partment (Page 9) 

2. Control Wiring (Page 9)  

3. Control C i rcuit Fuses (Page 6)  

4 .  Telescopic Breaker Orawout Rai ls  (Page 6)  

5 .  Stat ionary Secondary Disconnects (Page 6)  

6. Breaker Escutcheon Opening 

8 

u· . ;I  
c. 

1 3 ----
�
"':"
.

-

l 1 

I 
1 2  

7 .  I nd icating I n struments 

Page 3 
May , 1 983 

B.  RL-3200 Electrica l ly Operated Breaker in Connected Position 

9. RL-3200 Electrical ly Operated Breaker in Test Position 

1 0 . R L-1 600 Manual ly Operated Breaker i n  Connected Position 

1 1 .  R L-800 Manual ly Operated Breaker in Connected Position 

1 2 . Futu re Breaker Compartment (Page 6) 

1 3 . Auxi l iary Compartment 

1 4 . Blank Compartment 

1 5 .  Vent i lation Openings (RL-2000, RL-3200 and R L-4000) 

1 6 . Ventilation and Lifting Structure 

1 7 .  l nterunit Wir ing Trough 

1 
3 

2 

---- 9 

1 4  

Figure 1 .  Typica l Group Indoor Switchgear. www . 
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Low Voltage Type R S I E M E N S - A LLI S S G  306 1 Metal Enclosed Switchgear 
600 Volts 

Page 4 
Switchgear D iv is ion Description 

STAN DAR DS & RATI NGS 

Siemens-Al l is  Type "R" and "SR" metal-enclosed low voltage 
switchgear with d rawout power air c i rcuit  breakers is  desig ned, 
tested and constructed to be in accordance with ANSI  C37.20, 
"Switchgear Assembl ies", and other related ANSI  standards, as 
well as the appl icable standards of I EEE and N EMA, and meets 
the appl icable requ i rements of the National Electric Code ( N EC) .  

The Type "RL" d rawout c i rcuit  breakers are i n  accordance with 

ANSI C37. 1 3, C37 . 1 6 and C37. 1 7  for the frame sizes from 800 to 
4000A. 

Optional ly avai lable, an Un derwriters Laboratory (UL) l isting 
mark ( label) can be suppl ied for each vertical un it provided the 

SPECIFICATIONS - C U BICLES 

Framework and Compartments 

The switchgear is  total ly  metal-enclosed venti lated mult iple un it 
construction, wherein the switch ing structure basical ly is com­
prised of an assembly of i ndividual standardized enclosed breaker 
compartments to form a s ingle, compact switchgear un it. Each 
un it consists of three or fou r c i rcuit  breaker and/o r metering 
compartments as determ i ned by standard engineering practice 
to provide u n iform height of the switchgear. Construction is of 1 1  
gauge steel o r  equal ,  except doors, top plates and rear plates are 
1 4  gauge. Side sheets are 1 4  gauge with 2 th icknesses between 
units. 

The switchgear assem bly is composed of as many vertical un its 
as req u i red. Normal ly the end un its include provisions for the 
futu re instal lat ion of additional u n its. 

Low voltage metal-enclosed switchgear has the accepted fea­
tures of complete dead-front construct ion, with tota l ly metal­
enclosed c i rcuit  breakers; metal-enclosed top, rear and ends of 
the complete switchgear and inc lud ing complete i nterlocki ng 
featu res, all in accordance with ANSI  C37.20-1 974. 

The steel framework of Type R low voltage switchgear is con­
structed of preformed, full depth, # 1 4  gauge steel side sheets 

bolted together and rei nforced with cross-member braces to form 
a r igid,  self-su pport ing,  compact assem bly. Compartments hous­
ing each low voltage power c i rcuit  breaker are bolted steel sub­
assembl ies mounted with in the framework to form the com plete 
switchgear assembly. The top, side and rear sect ions are fitted 

with removable steel sheets secu rely bolted to the framework 
forming a r igid assem bly. Where two vertical breaker sections are 
to be mounted together side by side, there are two thicknesses of 
# 1 4  gauge steel between adjacent c i rcuit breaker compartments. 

The c i rcuit  breakers are barriered from the bus/cable compart­
ment by the com partment housing the breaker. 

The bus/cable compa rtment inc ludes the main horizontal bus 
which can be provided at either of two levels, riser bus, con nec­
t ions from the main bus to one set of primary d isconnects, and 

spec ific un i t  conta ins only devices which are UL l i sted or are UL 
recognized com ponents found suitable for i ntended use. 

When the assembly is specified for appl ication as "Service 
( Entrance) Equi pment", the addit ional featu res and mod ifica­
tions as requ i red by NEC are i ncorporated. 

All c i rcuit  breaker d rawout elements are UL l ist marked as 
standard. 

The assem bly is  UL l isted in accordance with UL 1 558 entitled 
"Low Voltage Power Circuit  Breaker Switchgear", conform ing to 
ANSI  C37.20, C37.50 and C37.51 . 

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

Main and G round Bus 

Standard main bus construction i ncorporates a luminum bus with 
welded connection of main bus conductors to vertical riser b uses 
and welded con nection at main bus jo i nts F igure 2. Sh ipping 
spl its and provisions for future extension of main bus conductors 
using t in-plated jo i nts with h igh  tensile strength steel hardware 
and conical (Bel levil le) washers are designed for bolted con nec­
tion and are incorporated as standard el im i nati ng any need for 
field welding.  The main three phase horizontal bus is  vert ical ly 
arranged one phase above the other with edge-to-edge a l ignment 
providing a high short c i rcuit  strength system .  Bolted copper bus 
with si lver-plated jo i nts is  optional ly avai lable. I nsu lated bus is 
also avai lable as an  option.  

Main bus rat ings are 1 600, 2000, 3200, 4000 and 5000 amperes 
cont inuous. Bus bracing is based on smal lest breaker short c i r­
cuit  rat ing .  M in imum brac ing is 65 ,000 amperes RMS symmetri­
cal. Other symmetrical bracings are 85,000 and 1 30,000 am peres. 

Figure 2. Rear View Showing Welded Aluminum Main Bus. Note 
Bolting Provisions for Shipping Split or Future Ex­

pansion. www . 
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S I E M E N S -ALLI S Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

S G  306 1 
Switchgear Div is ion Description 

A neutral b u s  is fu rni shed when specified, a n d  can b e  rated 1 600, 
2000, 2300, 3200 or 4000 am peres cont inuous. 

A 1 /4" x 2"  copper g round bus is furnished as standard extending 
through al l  un its and securely bolted to the structure. Provision is 
made within each unit for mounting of g rounding cable lug.  

Opt ional  barriers as shown in  F igure 3 can be provided between 
the bus and cable areas, to isolate the cable area. Barriers are also 
avai lable to isolate the incoming bus of main c i rcuit breakers from 
the main bus (not shown) .  

The assembly is  designed for temperature l i m itations a s  defined 
by ANSI  C37.20, paragraph 4.4. 
The un its are designed for a 50° C maxi mum total temperature of 
parts hand led by the operator. The bus is designed for 65° C 
maxi mum rise above 40° C ambient. Air surrounding the switch­
gear cable con nection points is l imited to 45° C rise above 40° C 
ambient. ANSI  C37.20, paragraph 7 incl udes appl ication re­
qu i rements. 

Load side (run back) conductors for feeder circuits are a s ingle 
piece copper desig n  through 1 600 amperes, with no bolted joi nts 
from c i rcuit breaker d isconnect to the cable lug mounting surface 
Fig u re 4. Run backs are i nsu lated with sleeve tubing where pass­
i ng through the main bus area, and are supported in a h igh  
strength glass polyester molding. Feeder circuit breaker cells are consis­
tently arranged with top studs con nected to the main bus ,  and 
lower studs to outgoing cable termi nations. 

I nsulation System 

Track-resistant Pyro-Sh ield insulation is  used throughout in the 
coord inated i nsulation system and desig ned to provide l i beral 
creepage al lowances. Pyro-Sh ield insulation, a f iberg lass-rein­
forced polyester material ,  has h igh impact strength which el imi­
nates r isk of damage due to short c i rcuit  stress and assu res low 
moisture absorpt ion.  Other advantages are h igh  f lame retard­
ance, long life - even at h igh  temperatures - plus h igh  resis­
tance to chemical fumes. 

Pyro-Shield moldings are used for the circuit breaker base plate 
to mount the contact structure. The moldings i nclude contoured 
surfaces to i ncrease creepage distances and to avoid conti nuous 
su rfaces for dust bu i ld-up. 

Primary disconnects are mounted on Pyro-Sh ield sheets i n  the 
cubicle. The high momentary strength provided by the edge-to­
edge bus bar arrangement is coupled with h igh  creepage d is­
tance Pyro-Shield i nsulation to provide the bus bar bracing.  

A completely insulated bus bar insulation system is optional ly 
ava i lable for the mai n and vertical bus within the breaker units. 
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Figure 3. Rear View Showing Bolted Copper Main Bus and Bus­
Cable Compartment Barriers. 

Figure 4. 
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Circuit B reaker Compartments 

Each c i rcuit  breaker com partment includes as standard the sta­
tionary primary d isconnects, g round d isconnect, and the tele­
scopi ng d rawout rai ls, p lus the associated safety i nterlocks. 

C i rcuit  breakers can be ful ly withdrawn on compartment ra i ls ,  
which i nc lude bal l  bearings to reduce frict ion .  The ra i ls telescope 
to al low the breaker to extend fu l ly out of the compartment with­
out the need for additional extensions or adapters. F igure 5 .  

Cel ls for electr ical ly operated c i rcuit  breakers also i nclude the 
spring mounted secondary d iscon nect mold i ng plus control c i r­
cuit fusing with clear plastic dead front fuse holders. Refer Figure 6. 

The pul l-out fuse holder F igure 7 is  designed with a set of c l ips to 
al low the storage of the holder in the fuse block when c i rcuit  is 
d i sconnected. Th is  featu re provides benefit of not misplacing or 
i nterchanging of fuses whi le performing maintenance on a 
breaker. 

Each c i rcuit  breaker cell incl udes provisions for mounting up to 
three "RD" cu rrent transformers for metering or relaying.  Fig ure 6 
shows three cu rrent transformers instal led in an R L-800 cel l ,  with 
the g lass pol yester barrier removed to show the transformers. 
Fig ure 8 shows an RL-3200 cel l  with g lass polyester barrier 
i nstalled over the current transformers. 

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

Figure 6. Typical Compartment 
for Electrically Operated Breaker 
with Secondary Disconnect and 
Fuse Holder. Note Ba rrier Re­
moved from CT's. 

Figure 7. Control Circuit Dead 
Front Fuse Holder. 

����-� .: 
� � - �t 

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

Future Circuit B reaker Compartments 

To prevent accidental contact with l ive parts, a Pyro-Sh ield sheet 
barrier is used to cover the pri mary d iscon nect contacts of com­
partment arranged for futu re addition of breaker. 

Figure 9. www . 
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Circuit B reaker Closed-Door Racking 

Racking the breaker in or out is accompl ished by operating a 
racking screw with a crank as shown i n  the i l l ustrations. The 
screw operates a clevis on each side of the breaker that fits into 
pins mou nted on the compartment wa l l .  The motion of the clevis 
around the stationary pins moves the breaker into or out of the 
compartment and provides positive posit ioning of the breaker 
throughout its movement from d iscon nect to con nected position. 

When the breaker is  completely racked in, it is  said to be i n  the 
CON N ECTED position. Fig ure 1 0 . This is the normal operating 
position .  As it is d rawn out,  it passes i nto a T EST position where 
the primary d isconnects no longer make contact, but the secon­
dary c i rcu its remain con nected. In this position the breaker may 
be opened and closed for testing without energizi ng the load. 

Page 7 
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Beyond the test locat ion the breaker is i n  the D I SCO N N ECTED 
position where al l  contacts are parted. Racking of the breaker can 
be done while the com partment door is open or closed . Figu re 1 1 .  

A posit ion ind icator is located on the front of the breaker mecha­
nism cover. The breaker movement relative to the Con nect, Test 
and Disconnect posit ions may be observed whi le turning the 
racking crank. 

Figure 1 1 .  Breaker Racking Between 
Test-to-Disconnect Position. 

Figure 1 0. Breaker Racking Between Connected-to-Test Position. 

INSTR U M ENT AND CONTROL TRANS FORM ERS 

Potential Metering Transformers 

These are mou nted with i n  metering 
compartments, and are protected by 
primary pul l-out type cu rrent l i mit ing 
fuses. Secondary fuses are also provided . 

Control Power Transformers 

These are normally mounted within metering 
compartments, and are protected by p rimary 
pul l-out type current l imit ing fuses. 

Secondary fuses are also provided. Where 
size prevents location in  metering 
compartment, they are located in  a 
separate compartment. 

Table 1 .  Type BT Potential Transformers 

Accuracy Class 
@ 60 Hz 

Burden 
Thermal 

Volt-Amp Rating 
Ratio w X y Rating VA Cycles 

600/ 1 20 0.6 0.6 1 .2 1 00 500 50/60 
480/ 1 20 0.6 0.6 1 .2 1 00 500 50/60 
288/ 1 20 0.6 0.6 1 .2 1 00 500 50/60 

NOTE: Thermal rating based on 30° C  rise above sse C ambient. 

Table 2. Type BT Control Power Transformers - 1 1 5° C Rise 

Primary Secondary 
KVA Phase Voltage Voltage 

3 
5 

1 240/480 1 20/240 
1 00 
1 50 

CD Requires complete compartment. 

Weight 
Lbs. 

1 6  

Weight 
Lbs. 

60 
85 

1 35 
1 85 www . 
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Current Transformers 

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

I N STR U M ENT TRANSFORM ERS 

S I E M E N S - ALLI S 

Most arrangements have cu rrent transformers mounted on the 
stationary primary d iscon nect studs where they are read i ly 
accessible when a feeder circuit change requ i res replacement of 

CT's for those of a different rati ng. No need to enter bus or cable 
compartment and d isturb primary buswork or d isconnect cables 
when replacing CT's. 

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

Accuracy @ 60 Hz 

Metering Burden (ohms) 
Relay 

Ratio B-0.1 B-0.2 B-0.5 B-1 .0 B-2.0 Class 

1 00/5 1 .2 2.4 4.8 C5 
1 50/5 1 .2 1 .2 2.4 4.8 C 1 0  
200/5 0.6 1 .2 2.4 2.4 C 1 5  
250/5 0.6 0.6 1 .2 2.4 4.8 C20 
300/5 0.3 0.6 1 .2 1 .2 2.4 C20 
400/5 0.3 0.3 0.6 1 .2 2.4 C30 
500/5 0.3 0.3 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 

1 000/5 0.3 0.3 0.3 0.3 0.6 C60 
1200/5 0.3 0.3 0.3 0.3 0.3 C70 
1 500/5 0.3 0.3 0.3 0.3 0.3 C80 
1 600/5 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 0.3 0.3 0.3 0.3 0.3 C30 

G) Breaker compartment wi l l  accept 3 CT's i n- l ine on lower d isconnects. 

Table 2. "RD-200": For RL-3200 G) 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 

1 000/5 0.3 0.3 0.3 0.3 0.6 C70 
1 200/5 0.3 0.3 0.3 0.3 0.3 C80 
1 500/5 0.3 0.3 0.3 0.3 0.3 C1 1 0  
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 C1 00 
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 

G) Breaker compartment wi l l  accept a total of 6 CT's, 3 on lower and 3 on upper 
disconnects. @ Breaker compartment wi l l  accept 3 CT's in  staggered arrangement, 2 on lower 
and 1 on upper disconnects. www . 
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S I E M E N S -ALLI S Low Voltage Type R S G  306 1 Metal Enclosed Switchgear 
600 Volts 

Switchgear Divis ion Description 

Metering and Auxiliary Compartments 

I nstru ments, meters and switches for main bus metering are nor­
mally g rouped on a panel above the main breaker. This compart­
ment also serves to enclose auxi l iary devices, potential trans­
formers, control power transformers, and the l ike. 

Standard ind icating instruments are rectangular panel type with 2 
percent accu racy, semi-flush mou nted. Standard i nstrument 
transfer and breaker control switches are min iature rotary type. 
Optional switch board ind icating instru ments are ava i lable, with 

Figure 12. Typical Front Panel of Main  Metering 
Compartment. 

Feeder Metering 

Common instru mentation and control devices can be accommo­
dated on feeder c i rcuit  breaker cell doors, including any o r  al l  of 
the following:  

1 - Ci rcuit breaker control switch ,  rotary type (or push button) 
2 - Indicating l ights, 1 -red and 1 -g reen 
1 - Am meter, 3 1 /2" scale, 2% accuracy 
1 - Am meter transfer switch, rotary type 
1 - Cu rrent test block, 6 pole, type PK-2 

Control Wiring 

All  secondary and control wir ing is No. 14 (min imum)  extra flexi­
ble stranded copper type SIS. Termination is by compression 
type, insulated ring terminals for connection to screw type termi­
nal blocks a nd screw type device term inals. For term ination to 
devices not having screw type terminals,  sleeve connectors, lock­
i ng fork terminals or tab type d isconnects wi l l  be employed. 
Optional wi re-end identificat ion markers can be s uppl ied as 
either adhesive backed vinyl wrap-around or vi nyl sleeve type. 

Page 9 
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one percent accu racy and 250° scales. Optional switches are 
Siemens-Al l is  Type 2 1 0. Watthour meters are switchboard type, 
and provided with drawout cases which include bu i lt-in test 
faci l ities. 

Primary fuses for potential transformers and control power trans­
formers are installed in pul l-out range type fuse holders. The 
secondary fuses may be suppl ied in  pul l-out type fuse holders as 
an option.  

Figure 1 3. Interior View of Typical Main Metering Compartment with 
Potential and Control Power Transformers and Optional 
Wire-End Identification Markers. 

Figure 1 4. www . 
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Switchgear Div is ion Description 

Accessories 

Standard Accessories 

Each switchgear assembly wi l l  include as standard: 

C rank for c i rcuit  breaker racking 
Lifting bar assembly for al l  c i rcuit breaker types 
Manual spring charging handle if electrical ly operated c i rcuit 

breakers are i nc luded 
Quart of touch-up paint 

Optional Accessories 

I nspection and test cabinet .  i ndoor wall mou nted with necessary 
control for testing electrically operated breakers whi le breaker is 
outside of un it .  

Traveling Crane - Optional on Indoor 

A hoist for ease of breaker handl ing,  which is mounted on top of 
each switchgear group,  travels along ra i ls to locate above any 
u nit. To remove a breaker it must f i rst be d rawn completely out 
and the l ifting bar attached form i ng a two point l ift. Then the hook 
from the crane is connected to the bar and by turn ing a crank 
which reels up the cable attached to the hook, the breaker is 
raised or  lowered. F ig u re 1 5 .  

T h i s  hoist is  optional on indoor groups, b u t  i s  standard with 
outdoor l ineups. 

Optional Features 

Shutters 

G rou nded metal shutters are optional ly available to provide pro­
tect ion against accidental contact with energ ized primary dis­
con nects when the breaker is withd rawn from its cel l .  The sh utter 

assembly drive mechanism positively d rives the sh utter in both 
opening and closing function .  

Figure 1 6. 

Wire Trough Covers 

Removable trough covers are avai lable for enclosi ng secondary 
wir ing within each vertical sect ion in the pri mary bus and outgo­
ing cable areas. Figu re 1 7. 

Hinged Rear Doors - Indoor 

Ful l  height formed rear door with removable pin h i nges are avail­
able i n  place of standard spl it. bolted on plates. Doors are secu red 
by hex head hardware. Figure 1 8. 

Figure 15. Overhead Hoist Utilizes Universal Figure 1 7. Cable Area Wire Trough with Figure 1 8. Rear Hinged Doors Offer Ease of 
Lifting Bar for all Sizes of Breakers. lower Cover Removed. Access to Cable Compartments. www . 
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Metal Enclosed Switchgear 
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S G  306 1 
Switchgear Div is ion Description 

O utdoor Switchgear 

Outdoor switchgear, type "SR" is s im i lar to i ndoor switchgear, 
except that it is enclosed in a weather resistant ( N EMA 3R) steel 
housing. The equipment is  desig ned so that weather conditions 
wil l not affect operation of the switchgear. An i l l um i nated 
expanded service aisle is provided at the front of the switchgear 
al lowing i nspection and maintenance without exposu re to the 
elements. An access door is provided at each end of the front aisle 
wall with panic bar latch release inside the aisle. The rear of each 
cubicle is  equi pped with a door for access to the primary cable 
entrance area and secondary termi nal b locks. The fu l l  length 
front doors are h i nged and may be padlocked. Rear doors are 
h i nged and secured with tam per-resistant screws. They extend 
below the floor l i ne to assu re complete enclosure. Synthetic 
rubber gasketing around front and rear doors i nsu res thorough 
seal ing of the unit .  Shielded venti lation housings are appro­
priately located to permit proper air  c i rculation, but to exclude 
dust, d i rt and insects. 

For protection from snow, rain and dust, each g roup is mounted 
on an i ntegral six inch formed sheet steel base assembly which 
provides a rig id support for switchgear u nits and a t ight bottom 
seal. A bitumi nous u ndercoati ng is applied to all undersurfaces 
as protection against moistu re and corrosion. 

H i nged front doors provide easy access to wide, u nobstructed 
service aisle. 

Space heaters in the b reaker, bus and auxi l iary com partments 
e l imi nate excessive condensation.  One thermostat, if specified, 
in the bus compartment of each un i t  controls operation of the 
space heaters. 

Standard accessories for outdoor u nits inc lude all those provided 
for indoor  switchgear. In addition, a l ight is mou nted i nside the 
aisle opposite the front of each unit  and are control led by 3-way 
switches on each end wal l .  Each group of u nits contains a con­
venience outlet and wall mounted panelboard with fou r molded 
case c i rcuit  breakers for control and protection of switchgear 
auxi l iary c i rcuits. 

A travel ing hoist is standard for outdoor un its. 

Finish 

The structural steel parts and cu bicles are conveyed through a 
spray tunnel where they are deg reased and exposed to a hot 
phosphate chemical treating mixture fol lowed by a hot seal ing 
solution and drying agent. The panels are treated s imi larly. 

The hot phosphate bath effects a chemical conversion of the 
metal l ic surface to a nonmetallic phosphate coat ing.  I nsoluble in 
water, this coating is effective in retarding corrosion. It is an 
excellent undercoating for paint. 

After cleaning and stabi l ization ,  the framework and panels 
receive a coat of rust-resisting paint. The framework, panels and 
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Figure 1 9. Typical O utdoor Construction. Note Front Aisle Exten­
sion on Each End. 

other detai l  parts are conveyed through two zone baking ovens to 
insure adequate curing .  Al l  exterior surfaces of outdoor weather­
resistant equipment are g iven an additional f in ish coat of paint. 
Standard indoor f inish is l ight gray ANSI 61 ; outdoor, dark gray 
ANSI  24 or sky gray ANSI 70. Standard f in ish paints are air-dry 
alkyd enamel. 

C i rcuit  breaker parts receive a protective zinc di-chromate plat­
ing which provides a contrasting gold color, el i minating any need 
for periodic repaint ing.  www . 
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SPECIFICAT I O N S - C I R CU IT BREAKERS 

General Description and Operation 

The RL series low voltage power c i rcuit breakers are desig ned for 
600-volt and below service with cu rrent carrying capacities up to 
4000 amp and interrupting capacities up to 200,000 amperes. 
These compact, fast operating,  dead-front c i rcuit breakers i ncor­
porate a stored energy operat ing mechanism for fast, positive 
closing.  

1 

2 1 -

1 7  

7 

Figure 20. RL-800 Manually Operated Circuit Breaker. 

1 .  Handle for manually charging stored energy closing springs** 
2. Contact position indicator 
3. Stored energy mechanism position indicator 
4. Handle stop 
5. Contact closing release lever 
6. Circuit breaker rating nameplate 
7. Tripping lever (with padlocking provisions) with guard 
8. Static Trip II® overcurrent device 
9. Static Trip I I® test points 

1 0. Static Trip II® rating nameplate 
1 1 .  Racking mechanism shutter (with padlocking provisions) 
12.  Inter-phase barriers 
1 3. Arc chutes 
1 4. Clevis attached to racking drive screw 

RL series low voltage power circuit breaker inc ludes a stored 
energy operat ing mechanism (either manual ly or e lectrical ly 
operated) ,  arc quenchers, main and arcing contact structure, 
ind uctive tr ipping sensors, static overcurrent trip device, control 
wiring, auxi l iary switches, i nterlocks and position ind icators. 

1 

Figure 21 .  RL-800 Electrically Operated Circuit Breaker. 

15.  Drawout rails 
1 6. Secondary disconnects* (not illustrated) 
1 7. Auxiliary switch* 
1 8. Spring charging motor (electrically operated breaker only) 
1 9. 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 

* Optional on manual breakers. 
** Optional on electrical breakers. 
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Manual ly  operated c i rcuit breakers consist of  3 pole s ing le  throw 
element mechanically trip free, complete with static overcurrent 
trip device, manual ly charged stored energy closing mechan ism, 
interpole barriers, arc quenchers, operat ing handle, push button 
mechanical tri p, posit ion i ndicator, all mounted to provide the 
d rawout featu re. 

Electrical ly operated circuit  breakers consist of 3 pole s ingle 
th row element mechanical ly and electrical ly tri p-free, complete 
with static overcu rrent trip device, electrically charged stored 
energy closing mechanism, i nterpole barriers, arc quenchers, 
electrically operated spring release solenoid,  shunt trip device, 
push button mechanical tr ip,  posit ion ind icator, four auxi l iary 
switches, al l  mounted to p rovide the d rawout feature. 

Stored energy provides a qu ick-make switch ing mechanism that 
assu res high speed closing of breaker p ri mary contacts, inde­
pendent of the operator. Positive, controlled closing prevents 
u n necessary arcing between the movable and stationary breaker 
contacts as would be the case with slow or hesitant man ual 
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clos ing .  This prevents the potential ly dangerous result of i m­
p roper clos ing ,  thereby lengthening contact and breaker l ife. 

Manual operated stored energy breakers are charged by one 
downward stroke of the handle, F igure A; when handle is released 
it returns to the normal position. A closing lever, located on the 
front of the b reaker beh ind the manual charging handle releases 
the stored energy to close the breaker, Fig ure B .  

Electrically operated stored energy breakers are closed smoothly 
and positively by the action of springs that have been precharged 
by an electric motor. The springs remain charged indefin itely 
unt i l  the breaker i s  to be closed. When energy i s  released to close 
the breaker, the motor automatical ly recharges the springs for 
another closing operation.  

Manual tr ipping of manual and electrically operated breakers is  
accompl ished by operation of the man ual trip lever, Figure C .  

As an option to  electrically operated stored energy b reakers, a 
manual spring charging handle as furn ished on manual ly oper­
ated breakers can also be supplied , if specified. 

MANUAL OPERATI O N  

A )  A si ngle, complete down­
ward movement of the 
handle manual ly charges 
the c i rcuit breaker closing 
springs. A ratchet insures 
a complete closing stroke. 

C)  De press ing  t h e  manual  
t r ip  lever opens the c i rc u it 
b reaker contacts. Note the 
provision for pad locking. 

B)  With the manual handle 
retu rned to vertical posi­
tion, the closing release 
lever is  depressed, releas-
i ng the spring energy and 
clos ing the breaker con-
tacts. This s imultaneously 
c h a r g e s t h e  o p e n i n g  
springs. 

Provision for Padlocking "Trip Free" 

The push button mechanical tr ip lever incl udes a slot with p rovi­
sion with 3 padlocks. When padlocked in the depressed position,  
the c i rcuit breaker is tr ip free, and the contacts wi l l  not move even 
if the c losing release or electric close coi l operates. If charged, 
this closing spr ing will d ischarge, but the contacts will remain i n  
the open position. 

The racking mechanism shutter incl udes provisions for one pad­
lock, to prevent u nauthorized racking. www . 
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Switchgear D i v i s i o n  Descri ption 

Primary D isconnects 

Pri mary c i rcu i t  connections between the removable c i rcu i t  
breaker and the switchgear assembly are made by sets of  si lver­
plated contacts on the circuit breaker with silver-plated station­
ary contacts in breaker com partment. The fi nger contacts are 
mou nted on the studs of the circuit breaker, faci l itat ing i nspec­
t ion and mai ntenance. The stationary contacts are mounted on a 
sol id Pyro-Shield insulat ion sheet which is bolted to the rear wall 
of the breaker cu bicle. 

Primary disconnecting devices are arranged so that contact is 
made only when the removable c i rcuit  breaker is  i n  the operat ing 
or connected posit ion.  I n  the test position the pri mary contacts 
are separated by a safe distance. 

Firm contact pressure is maintained by means of sta in less steel 
back-up springs. As the circuit breaker is moved i nto the operat­
ing posit ion, the wiping act ion of the self-al igning contacts 
assu res low contact resistance. 

Secondary Disconnects 

Secondary c i rcuit  connections between the circuit breaker and 
stationary switchgear structure are made by means of automatic, 
self-al ign ing, mult i-contact, si lver-plated, sl ide-type con nectors. 

The contact su rfaces on the stationary element are heavily si lver­
plated copper strips mounted on a molded base of Pyro-Shield 
i nsulation. The stationary contact su rfaces are recessed to prop­
erly g uide the movable fi ngers and to prevent accidental short­
c i rcu it ing of the control c ircuits. 

The movable secondary d isconnect elements are located on the 
lower left side of the low voltage power c i rcuit  breaker, well below 
the arc quench ing  area to avoid contamination from rapidly rising 
arc p roduct gases. With the panel door open, the engagement of 
the secondary d isconnecting elements is clearly visible to the 
operator. 

The secondary connections automatical ly make contact when 
the breaker is in both the test and con nected positions. 

TYPICAL FOR: 
RL-800 
RL-1 600 
RL-2000 

RL-1 600 

G round Connection 

A g round contact on the removable low voltage power c i rcuit  
breaker engages with the g round c i rcuit through a contact i n  the 
breaker compartment in both the test and con nected positions. 

Draw-Out I nterlocks 

I ntegral parts of the c i rcuit  breaker mechanism i nclude provi­
sions to: 
1 .  Rack the c i rcuit  breaker in or out of the cubicle compartment. 

2 .  I nterlocking to prevent racking a closed circuit breaker in to or 
out of the con nected posit ion.  

3. I nterlocking to prevent closing a c i rcu it breaker unt i l  it is  fu l ly 
racked to the con nected position .  

4 .  I nterlocking t o  prevent withd rawing a c i rcu i t  breaker from the 
cubicle whi le the closing spri ngs are charged. 

In order to rack the breaker i nto its compartment, the manual tr ip 
bar must be depressed and the rac king mechanism shutter 
opened to gain access to the racking screw. F igure 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. www . 
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Switchgear Div is ion Description 

bar is depressed, a shaft con nected to it moves to permit open ing 
the sh utter, which holds the bar i n .  As long as the bar is  pressed i n  
a n d  t h e  sh utter is open,  t h e  breaker is t r i p  free, a n d  cannot be 
closed. This interlock arrangement prevents rac king the breaker 
in or out while it is  closed. 

The cubicle i nterlock rod is also d i rectly actuated by the move­
ment of the manual tr ip bar. With the manual trip bar in its normal 
position the i nterlock rod is extended; with tr ip bar pressed in ,  the 
rod is withdrawn. At positions correspond ing to Test and Con­
nected. the extended rod is 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 a l ignment. 

Rotation of the racking screw will rack the breaker i nto the TEST 
posit ion.  At the TEST posit ion,  the rack ing sh utter can be closed , 
causing the trip bar to reset and the interlock rod to engage the 
cubicle position hole al lowing the breaker to be closed . The 
breaker can then be operated for test if des ired. 

Arc I nterruption 

The RL series low voltage power c i rcuit breakers i nterrupt in a ir, 
using arc ch utes to elongate and cool the arc for h igh  speed 
i nterruption. Circuit breakers equipped with instantaneous trip 
wil l  i nterrupt a bolted three phase short c i rcuit  i n  3 cycles or less. 

A short c i rcuit or  overload will be detected by the solid state trip 
device, which wi l l  trip the c i rcuit breaker via the tr ipping actuator. 
The open ing springs wi l l  cause the movable contacts to open. 
The main contacts open f i rst, to transfer the fault  cu rrent to the 
arcing contacts. As these part, the thermal and electromotive 
characteristics of the arc cause it to be forced i nto the arc ch ute, 
where the metal plates elongate, constrict and cool it . 

5 

Figure 24. Circuit Breaker Partly Disassembled to Show: 

1) lnterpole barriers of glass polyester. 

2) Arc chute. 

3) Stationary main contacts. 

4) Stationary arcing contacts. 

5) Movable main contacts. 

6) Movable arcing contacts. 
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The same procedure is fol lowed for movements i nto the con­
nected posit ion.  In the CONN ECTED position,  the interlock wi l l  
s imi l ar ly engage the cub ic le  posit ion ho le and reset, a l lowing the 
c i rcuit  breaker to be closed. This prevents c los ing a c i rcuit 
breaker which is not in the CON N ECTED position. 

With the c i rcuit  breaker between positions, the i nterlock bar wil l  
not engage the position ho les of the cubicle. If the i nterlock bar is 
not i n  its reset posit ion the breaker wil l  be held TR IP-FREE and 
can not be closed. 

To withdraw the breaker from the CONN ECTED position, the 
racking screw is rotated in the opposite d i rection. 

When rac king the c i rcuit breaker out from TEST to the D I SCON­
N ECTED posit ion, the closing springs will automatically dis­
charge, at or before reaching the Disconnect position. 

Fused Circuit Breakers 

The 800, 1 600 and 2000 ampere frame size c i rcuit breakers are 
avai lable with integ ral ly mou nted cu rrent l i mit ing fuses, to 
increase thei r interrupting rating and/or l im it the short c i rcuit 
cu rrent to downstream equi pment. The fuses are bolted in series 
with the u pper set of primary d isconnects. An open fuse tr ipping 
device is wired i n  para l lel with the main fuses. to insure that the 
c i rcuit breaker opens if a main fuse i nterrupts, thus preventing 
single phasing. This device holds the c i rcuit breaker tri p-free unt i l  
it is  reset. It also i ndicates which main fuse has interrupted. 

The larger frame size c i rcuit  breakers, 3200 and 4000 a m pere, are 
avai lable with current l imit ing fuses mou nted on a separate draw­
out element, which is key i nterlocked with the circuit breaker to 
prevent racking the fuse element un less the c i rcuit breaker is 
racked to the d isconnect position. 

The breakers have been q ual ified to all requ i red standards and 
are UL l ist marked, based on use of either Gould-Shawmut or 
Relia nce cu rrent l im it ing fuses, which are special ly designed for 
use with Siemens-Al l i s  Type RL c i rcuit breakers. 

Fuses rated 600 am peres 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-1 600 Circuit Breaker. www . 
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Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

S I E M E N S - A LLI S 

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

Key I nterlocks ( O ptional) 

Provis ion is incl uded for mount ing of key i nterlock assembly of 
the Superior or K i rk type with in the breaker compartment. See 
F igure 27.  

Key interlocks can be provided which wi l l  hold the key captive 
when the c i rcuit  breaker is  c losed, thus preventing operation of a 
remote device u nless breaker is open. These are also used to 
i nterlock main and tie breakers and to i nterlock main  breakers 
with d isconnects or interru pter switches. 

Truck Operated (TOC) Cell Switch 

Used for provid ing control i nterlocking or remote i nd ication 
based on breaker d rawout position (Connected vs. Test Position) .  

The switches contai n i ng 4 or 8 contacts are mounted i n  the rear 
term i nation area. The switch is actuated by a reliable push-pul l  
mechanism from the c i rcuit  breaker. The switches have field 
adjustable contacts for s imple conversion of contacts from nor­
mally open ("a" type) to normal ly closed ("b" type) .  Each contact 
may be adj usted individual ly without d isassembly or removal of 
wir ing.  See Table 1 for rat ings.  

Cubicle Mounted Auxi l iary Switches (Mechanism 

Operated - MOC) 

Used for provid i ng i nd ication (remote) or  control i nterlocking 
based on main contact position (open vs. closed ) .  When auxi l iary 
switch contacts are req ui red beyond the 4 contacts available on 
the c i rcuit breaker, a Mechanism-Operated auxi l iary switch 
(MOC) ,  conta in ing 4 or 8 contacts is  mounted in the rear termina­
tion area. The switch is actuated by a re l iable push-pul l  mecha­
n ism from the c i rcuit breaker. The switches have field adjustable 
contacts for s imple conversion of contacts from normally open 
("a" type) to normal ly closed ("b" type) .  Each contact may be 
adjusted i nd ividual ly without d isassembly or removal of wir ing.  
See Table 1 for rat ings. 

Figure 27. Key Interlock Provision. 

Figure 28. MOC and TOC Switches. Cover Removed to Show 
Field Convertible Contacts. 

Table 1 .  "Q-1 1 "  Breaker Mounted Auxiliary Switch(!) and MOC and TOC Switch Ratings 

Volts 
DC 

24 48 125 

Make and interrupting capacity, amps 30 20 1 0  

Contin uous current CD 30 30 30 

250 120 

2 25 
30 30 

AC 

240 

20 
30 

Q) For breaker mounted switches, l im ited 

to 20 A. continuous rating of standard 

No. 1 4  wire, unless otherwise specified. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



S I E M E N S -ALLI S 

Switchgear Division 

Shunt Trip 

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

Provides means to electrical ly tr ip from a remote device, such as 
pushbutton, switch or relay for automat ic t ripping.  It is standard 
on all electrically operated breakers and optional ly available on 
manually operated breakers. 

Si nce the shunt trip coi l  is desig ned for a momentary duty cycle, 
an "a" auxi l iary contact switch is used to i nterrupt its c i rcuit  
i mmediately after the breaker is tr ipped. Energization of the coil  
causes the armature to pick up and rotate the trip latch to trip the 
breaker. A compression spring returns the armature to its normal 
position. 

Operation Counter (Option) 

Mounted beneath the breaker mounted auxi l iary switch ,  the 
mechanical ly operated, 5 digit non-resettable counter is  actuated 
from the auxil iary switch operating mechanism. 

U ndervoltage Trip Device ( Option) 

The undervoltage trip device p rovides protection against the 
effects of a d rop in normal bus voltage and functions to d irect ly 
tr ip the breaker. Pick-up is 85% or less of rated value, drop-out is  
between 30% and 60% of the rated value. Pick-up and d rop-out 
are individual ly adjustable. Either instantaneous or time-delay 
operation can be suppl ied. The integral static t iming unit is adjust­
able from 0.04 to4 seconds for p roviding a time delay between the 
detection of the undervoltage condition and breaker tr ip to ride 
over system momentary voltage d ips.  

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

The bell  alarm switch is i n itiated by the operation of the Static 
Trip Device, and functions to operate a switch. 

The contacts may be used for remote indication of an automatic 
trip. 

A single pole double th row (SPOT) or a double pole double throw 
( DPDT) switch is avai lable. Table 3 .  The switch operator m ust be 
reset either manual ly,  or optionally by electrical reset. The con­
tacts of the bell alarm switch can be connected in  series with the 
breaker closing coil, to provide a lockout feature to prevent re­
closing after a fault. 

Electrically Operated I nterlock (Option) 

This i nterlock provides a means to electrical ly interlock two 
breakers to prevent both being c losed at the same time. These 
electro-mechanica l  devices amount to an additional solenoid that 
m ust 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 electrically or manually. The devices are 
ava i lable for 48, 1 25 and 250 volt D.C. as well as for 1 20 and 240 
volt A. C. They are s imi lar  in construction and mount in the same 
location as the undervoltage trip device. The electrical interlock 
has a mechanical l ink  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 tr ipping the b reaker. There are no adjustments for pick­
up or drop-out voltages of the device. The devices are designed to 
be energized continuously. 

S G  306 1 
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Table 1 .  Shunt Trip Coil Rating 

Shunt Trip 
Control Voltage (Amperes) 

Operating 
Nominal Range Inrush 

24 1 4-28 1 7. 7  
32 1 8-38 1 5.0 
48 28-56 5.45 

DC 
1 25 70-140 2.76 
250 1 40-280 1 .85 

60 Hz 1 20 1 04-1 27 7.7 
AC 240 208-254 3.4 

Table 2. Undervoltage Coil Rating 

Nominal Voltage 
Control 
Voltage Pickup Dropout 

DC 
48 40 24 

1 25 1 05 62 

60 Hz 1 20 
AC 240 or 

1 00 60 

480(!) - -

(j) Not available. Use 1 20 VAC undervoltage device with 
appropriate 240-120 or 480-1 20 voltage transformer in 
cubicle. 

Table 3. Bell Alarm Contact Rating 

Nominal 
Bell Alarm Contact 

Control 
Ratings (Amperes) 

Voltage Continuous Make Break 

48 0.5 1 0.0 0.5 
DC 1 25 0.5 1 0.0 0.5 

250 0.25 1 0.0 0.25 

60 Hz 1 20 1 0.0 1 0.0 1 0.0 
AC 240 1 0.0 1 0.0 1 0.0 

rTI 111111 
(2) (1)  (3) (2) (1 ) (3)(5) (4) (6) 

a. SPOT Contact b. DPDT Contact 

Table 4. Interlock Coil Rating 

Nominal Voltage 
Control Max. Min. 
Voltage Pickup Dropout 

48 38 1 5  
DC 1 25 1 00 38 

250 200 75 

60 Hz 1 20 1 04 36 
AC 240 208 72 www . 
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OVERC U R R ENT TRIPPING DEVICES 

Static overcurrent tr ipping systems have been standard on the 
Siemens-Al l is  LA l i ne of c i rcuit breakers since 1 961 . The tri pping 
system was updated in 1 97 1  to make use of the latest integ rated 
c i rcuit components a nd is called STATIC TRIP I I ® .  Based on its 
time proven service record, it cont inues as the standard tr ipping 
system for the RL series b reakers. 

Static Trip I I ®  Trip Device Features 

• Ease and accu racy in making field adjustments. 

• Excellent repeatabi l ity. 

• Neg l ig ible change in characteristics with normal temperature 
variations. 

• Conti nuous pick-up adjustment over a wide range - no taps to 
change. 

• Ground cu rrent tripping avai lable without an external relay. 

• Targets avai lable to ind icate the cause of tr ipping. 

• Si mple field test ing without need of a pri mary cu rrent source 
-portable test set avai lable as an option. 

• Min imum maintenance - only one moving part. 

• Simple breaker rat ing change. 

• Flexi b i l i ty - many combi nations available i ncluding long time 
delay, short t ime delay, instantaneous and g round fault ele­
ments in the same device. 

Trip Device Accessibility 

Located in  the lower right side of the breaker compartment, the 
trip device is readi ly  accessible to the operator for simple adjust­
ment of al l  sett ings. 

Figure 29. 

Tripping Transformers 

The tr ipping system is completely contained on the c i rcuit  
b reaker. The power for tr ipping the breaker and for operating the 
solid state c i rcuitry in  the static trip device is drawn from the 
primary current through tripping cu rrent transformers mounted 
on the breaker. Four-wire ground applicat ions incl ude a fourth 

transformer mou nted in the cable compartment. A signal ,  propor­
tional to primary current, is taken from these same tr ipping trans­
formers. This sig nal is appl ied to the static trip device and causes 
it to operate the tr ipping actuator to trip the breaker in accor­
dance with a pre-set t ime delay versus c urrent magnitude 
relat ionship.  

Figure 30. Tripping Transformers Furnish Input Signal to Trip 
Device in Proportion to Primary Current. 

Tripping Actuator 

Fast action tr ipping of the b reaker is achieved w ith a low energy 
fl ux-shift ing tr ipping actuator. When the breaker is  in  the c losed 
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 i nside the coi l .  The magnetic force holds the 
armature and spring f irmly in  position. When the flux-shifting coi l  
is energized by the static tr ip device, the f lux of the coi l  and a ir  gap 
cancels the f lux of the permanent magnet, releasing the armature 
which al lows the spring to act to trip the breaker. 

Figure 31 . Tripping 

Actuator. 

Armature 
Air Gap 

Permanent 
Magnet 

Trip Coil 
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Switchgear Div is ion Description 

Description of Operation - Static Trip I I®  
Overcurrent System 

A block d iagram of the static tr ip system is shown below, F igure 
32. The power supply and signal transformers step the secondary 
cu rrent of the tr ippi n g  transformers down to a level suitable for 
the solid state c i rcuits. The power supply transformers, un l i ke the 
sig nal transformers, do not need to maintai n  a constant ratio and 
are therefore desig ned to satu rate so as to l im it max imum power 
in put to the static trip device. 

The desi red ti me-cu rrent relationship of the long time delay c i r­
cuit is accompl ished as fol lows: a pulse generator and t ime shap­
ing ci rcu it in combi nation produce a train of pu lses whose fre­
quency is p roportional to approxi mately the square of the 
primary current. Both the pulse generator and the counter are 
b locked 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 begi ns.  The counter is a 
7-stage bi nary counter which produces an output from the f irst 
stage after one cou nt, from the second stage after two cou nts , 
from the th i rd stage after fou r counts, and so on up to 64 counts 
for the last stage. The time band switch selects the cou nter stage 
which is connected to operate the tripping actuator through the 
static switch c i rcu it. This scheme results i n  each ti me band hav­
ing a delay precisely twice that of the next lower band . 

The tripping transformer neutral ( N )  is w i red to termi nal 9 for 
systems without g round tripping and to terminal 4 for 3 wire 
systems with g round fault tri pping.  G round fault protection is 
ava i lable for 4-wi re c i rcuits also with only the addition of an 
external tripping transformer. 

Adj ustment knobs are ava i lable on the front of the static trip un it 
for a l l  the applicable adj ustments shown in the block d iagram, 
F igure 33. 

Table i nd icates 
time delay of the 

long ti me band 
setting at 6 

m ultiples of 
pick-up.  

Long time pick-up 
setti ng (conti n uous 

adj ustment) . 
Cu rrent at 

cali bration points 
is  shown on the 

breaker rati 
plate. 

G round pick-up 
sett ing i n  percent 

of trippi 
transformer rating 

(conti n uous 
adj ustment) .  

G round target 
indicator ­

operates when 
tripping is 

i n itiated by a 
g round fau lt. 

S G  306 1 

Logic 
Module 

Figure 33. 
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Overload and 
short c i rc uit targets. 

I nstantaneous 
pick-up setting in 
mult iples of long 

me pick-up setting 
(contin uous 
adjustment) .  

ing in 
mult iples of long 
time pick-up 
setting (conti n uous 
adj ustment) .  

round t ime band 
setting (conti n uous 
adjustment). 

B R E A K E R  MOUNTED ( TOTAL COUNT SELECTOR) 
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Figure 32. Block Diagram of Static Trip I I® 
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Types and Application o f  Static Trip I I ®  Overcurrent 
System 

Available Types 

N i ne types of Static Trip I I  devices are avai lable .  Sim i lar in many 
respects, they d iffer only i n  their specific appl ication. All  use 
identical tripping transformer i nputs and provide output signals 
to the t ri pping actuator. Several types are shown in  the pictu re 
below, Fig u re 34. 

The type designation is coded to ind icate the fu nctional ele­
ments: T = LONG-T I M E  delay elements, S = SHORT-T I M E  delay 
element, I = I NSTANTA N EOUS element, G = ground current 
element, (OT) ind icates that the device does not have trip indica­
tion targets, (2T) two targets that indicate tripping on short c i rcu it 
(short t ime or i nstantaneous) or overload (Long Time) current, 
and (3T) for three targets that ind icate tr ipping on overload, short 
c i rcuit  or g round current. For each element except i nstantaneous 
there are two adj ustment knobs on the front of the device, one for 
pick-u p sett ing a nd one for delay sett ing .  The instantaneous 
element has on ly  one knob for pick-up sett ing .  Targets are 
optional on al l  devices. Following are brief descriptions of the 
d ifferent types. 

1 .  Type TI (OT) (Sta ndard) and T I (2T) (Optional) - A d ual trip 
device normally used for phase overcurrent protection. The 
long time pick-up range is selected from the trip rating table 
and is conti n uously adjustable from "A" thru "G" in the field. 
The i nstantaneous element is  continuously field adjustable 
from 3 to 1 2  m ultiples of the long time pick-up sett ing selected. 
The long t ime delay is field adjustable with a choice of six 
bands. 

2 .  Type T I G (3T) (optional ) - A d ual tr ip device wh ich provides 
phase overc u rrent protection same as Type T l  plus sensitive 
g round fault p rotection for 3-wire and 4-wire circu its on sys­
tems with either phase-to-phase or phase-to-neutral loading. 
G round current pick-up settings are independent of the phase 
pick-u p sett ings,  and contin uously adjustable in the field from 
1 5% through 1 00% of the tr ipping transformer rati ng. When 
used on 4-w i re c i rc uits, a fourth tr ipping transformer is 
requ i red. It is mounted in the c ubicle, and wi red to the breaker 
through secondary discon nects. 

TI(2T) TIG(3T) TS(2T) 

3. Type TS(OT) and TS(2T) (optional )  - A  selective trip device 
used for phase overcurrent protection which p rovides t ime 
delay tr ipping only. It allows complete field adjustment of the 
long time band and pick-up p lus the short time band and 
pick-up.  The short time pick-up can be adjusted from 3 to 1 2  
m ultiples of the long time pick-up sett ing.  Any one of the three 
short t ime bands can be used with any of the s ix  long t ime 
bands. 

4 .  Type TSG(3T) (optional ) - A selective tr ip device which pro­
vides phase overcurrent protect ion same as Type TS p lus 
sensitive g round fault p rotection for 3-wire a nd 4-w i re c i rcuits 
on systems with either phase-to-phase or phase-to-neutral 
loading. G round cu rrent pick-up settings are i ndependent of 
the phase pick-up setti ngs, and conti n uously adjustable in the 
field from 1 5% through 1 00% of the tr ipping transformer rat­
ing.  When used on 4-wire c ircuits, a fourth tripping trans­
former is requ i red. It is mounted in  the cubicle and wi red to the 
breaker th rough secondary d isconnects. 

5. Type TSI(OT) and TSI(2T) (optional) - A  triple selective trip 
device used for phase overcu rrent protection which p rovides 
long t ime delay, short ti me delay, and instantaneous elements. 
I t  al lows com plete field adj ustment 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 mu ltiples 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 tr ip device 
wh ich provides phase overcu rrent protection same as Type 
TSI p lus sensitive g round fault p rotection for 3-w i re and 4-
wire c i rcuits on systems with either phase-to-phase or phase­
to-neutral loadi ng .  G round cu rrent pick-up setti ngs are i nde­
pendent of the phase pick-up settings, and continuously 
adj ustable i n  the field from 1 5% through 1 00% of the t ripp ing 
transformer rati ng.  When used on 4-wire c i rc uits, a fourth 
tr ipping transformer is  req u i red. It is  mounted in the cubicle, 
and wi red to the breaker through secondary d iscon nects. 

TSG(3T) TSI(2T) TSIG(3T) 

Figure 34. Typical Static Trip II® Trip Devices. www . 
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G round Fault Trip (Optional) 

Solidly g rounded low voltage systems are p rone to relatively low 
mag nitude arci ng g round faults which can go undetected by the 
phase overcurrent protecting elements. By i nc luding the sensi­
tive g round trip element as an integral part of the Static Trip I I ®  
System, coordinated g round fault protection i s  provided. 

G round Fault Tri p System is optionally available with the Static 
Trip I I ®  device. The g round trip element characteristics are 
shown on the left side of the characteristic, F igure 38 on page 23. 

This element is connected in the neutral of the three tr ipping 
transformer secondaries so that it senses g round current only,  
and not load cu rrent. This arrangement permits more sensitive 
setti ngs below normal load current values, thereby provid i ng 
better protection against g round faults, which are often l im ited to 
low levels by ground return impedance and by arc resistance of 
arcing faults . 

Arci ng g round fau lts can be very destructive, so it is des i rab le to 
clear them as quickly as possible. However, some adjustable 
delay is needed if coord ination is to be provided between break­
ers at various levels in the system. Consequently g round trip 
elements are provided with the same fixed short delays as the 
short time element and with the same cal ibrated poi nts. M im­
i n um,  I n termediate and Max imum,  correspond ing to nominal 
val ues of 0. 1 ,  0.25 and 0.45 seconds. The g round pickup dial is 
cali b rated i n  percent of b reaker cu rrent rati ng  with cal ibrated 
points at 1 5%, 25%, 50% and 1 00% (F igure 33) . The g round ele­
m e n t  is d es i g n ed f o r  a p p l i c a t i o n  to s o l i d l y  g ro u n ded 
systems only. 

Temperature Range of O peration 

Operation of the static tr ipping system is extremely stable over a 
wide range of temperature. From -40° C to 55° C (-40° F to 1 31 o F) 
the variation from performance at room temperatu re is less than 
1 0  percent in  pick-up value and t iming. If they must be operated in 
envi ron ments beyond these l i mits, heating or ventilation is 
r e c o m m e n d e d .  T h e y  w i l l  o p e r a t e  at 6 5 ° C ( 1 4 9 ° F )  
indefinitely without any permanent change i n  characteristics. 

Simplified B reaker Rating Change 

The continuous rat ing of the c i rcuit breaker may be readi ly 
changed in the field by replaci ng the tr ipping transformers 
mounted on the c i rcuit  breaker studs. Refer F igure 35. The trans-

Figure 35. 

Page 2 1  
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former rat ing l isted in primary amperes wi l l  be found on the rat ing 
plate of each c i rcuit  breaker, F igure 36.  Whenever a breaker 
rating is changed, a new rat ing plate is also furn ished. 

�L il ______________________ __ 

DAn .,..__ __ ___,==-=-�=:=-------­CGITB VIII. TAlE 
IITI. ______ CUI. _____ TRP. ___ _ 

Till' � II A  

I RU  WID--------------------

TIHP W/D ____________________ _ 

LOll TIME PICKUP II AMPERES 

A I C D•------

E F I ___ _ 

MAX CDIT CURREIT AMPS 

SIEMENS-ALLIS 
- · u.&A.  

Figure 36. Breaker Rating Plate. 

Field Testing 

Static t ripping enables s imple and economical  field test ing of the 
static tri p devices. An i nexpensive portable test set using 1 1 5·-volt 
power is avai lable to make fu nction and ti ming tests to i ndicate if 
the device is working p roperly. Operation of a c i rcuit  breaker may 
also be checked by whether or not it tr ips when suppl ied an 
appropriate signal. F igure 37. 

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 "D ISCON­
NECTED" Positions in its Cubicle. 

Target Indicators ( O ptional) 

STATIC T R I P  I I® Overcurrent Trip Devices have target indicators 
avai lable as an opt ion.  The type of fault which caused the c i rcuit  
breaker to tr ip can be determined at a glance. A red button pops 
out ind icating "Overload", (long t ime trip) "Short Ci rcu it" (short 
t ime and/or instantaneous trip) or "Ground" (ground fault ) .  Refer 
F igure 33, Page 1 9 .  

You save time a n d  money whi le si mpl ifying maintenance. All  
STATIC T R I P  I I ®  devices featu re solid state circuitry and are 
continuously adjustable, permitt ing p inpoi nt sett ings. Choose 
from nine models to suit your particular appl ication. www . 
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Table 1 .  Static Trip I I  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 1 5% 25% 50% 1 00% 

800A Frame: 
R L-800 80 40 50 60 70 80 90 1 00 1 00 e e 40 80 
R LF-800 

800A Frame: 
R L-800 200 1 00 1 25 1 50 1 75 200 225 250 250 e 50 1 00 200 
R LF-800 400 200 250 300 350 400 450 500 500 60 1 00 200 400 
RLX-800 800 400 500 600 700 800 900* 1 000* 800 1 20 200 400 800 

1 600A Frame: 
R L-1 600 200 1 00 1 25 1 50 1 75 200 225 250 250 e 50 1 00 200 
R LX-1 600 400 200 250 300 350 400 450 500 500 60 1 00 200 400 
R LF-1 600 800 400 500 600 700 800 900 1 000 1 000 1 20 200 400 800 

1 600 800 1 000 1 200 1 400 1 600 1 800* 2000* 1 600 240 400 800 1 600 

2000A Frame: 200 1 00 1 25 1 50 1 75 200 225 250 250 e 50 1 00 200 
R L-2000 400 200 250 300 350 400 450 500 500 60 1 00 200 400 
R LF-2000 800 400 500 600 700 800 900 1 000 1 000 1 20 200 400 800 

1 600 800 1 000 1 200 1 400 1 600 1 800 2000 2000 240 400 800 1 600 
2000 1 000 1 250 1 500 1 750 2000 2250* 2500* 2000 300 500 1 000 2000 

3200A Frame: 1 600 800 1 000 1 200 1 400 1 600 1 800 2000 2000 240 400 800 1 600 
R L-3200 2000 1 000 1 250 1 500 1 750 2000 2250 2500 2500 300 500 1 000 2000 
R LF-3200 2400 1 200 1 500 1 800 2 1 00 2400 2700 3000 3000 360 600 1 200 2400 

3200 1 600 2000 2400 2800 3200 3600* 4000* 3200 480 800 1 600 3200 

4000A Frame: 
R L-4000 3200 1 600 2000 2400 2800 3200 3600 4000 4000 480 800 1 600 3200 
R LF-4000 4000 2000 2500 3000 3500 4000 4500* 5000* 4000 600 1 000 2000 4000 

* Exceeds maximum continuous current rating of frame - do not use these settings. t Long time element continually adjustable from A through G. 
e Breaker may not trip with this ground fault setting. 

Types Available 

T I (OT): 
TS(OT): 
TSI (OT): 
T I (2T): 
TS(2T): 
TSI (2T) :  
T IG(3T): 

Long Time and I n stantaneous 
Long Time and Short Time 
Long Time, Short Time, and Instantaneous 
Long Time and I n stantaneous 
Long Time and Short T ime 
Long Time, Short Time, and Instantaneous. 
Same as T I (2T) , plus g round fault 

TSG(3T): Same as TS(2T) , plus g round fault 
TSIG(3T): Same as TSI(2T) , p lus g round fault 

Devices with (OT) desig nation do not include targets. 

Devices with (2T) designation include targets to ind icate over­
load trip and short c i rcuit  tr ip, whi le those with (3T) designation 
also include a ground trip target. 

GENERAL NOTES 
Static Trip II Overcurrent Device 

1 .  The "Tripping XFMR Rati ng" val ues represent the primary 
value of the cu rrent transformer ratio in amperes. The secon­
dary value is one ampere. 

2. The pick-up setti ngs of the long ti me element are continu­
ously adjustable, and  are cal ibrated at  points "A" through "G"  
as  shown in  the  rat ing table. 

3 .  The pick-u p sett ings of the instantaneous and short time delay 
elements are continuously adjustable, and are cal ibrated at 3, 
5, 8 and 12 m u lti ples of the long time pick-up sett ing.  

4 .  The pick-up setti ngs of the g round elements are continuously 
adj ustable, and are cal ibrated in percent of the tr ipping trans­
former rating as shown in the rat ing table. 

5 .  The long time element has 6 bands which are field selectable. 
The time delay at 6 mul tip les of pickup is as follows: 

Band 1 - 1 .1 2  seconds 
Band 2 - 2 .25 seconds 
Band 3 - 4.5 seconds 

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

6. The short t ime element and g round element have 3 bands 
which are cal ib rated at m in imum,  intermed iate and max imum,  
but are conti n uously adjustable. 

7 .  The maxi mum interrupting time is the max imum length of t ime 
that fault cu rrent flows, including arcing time. 

8 .  I nstantaneous maxi mum interrupting time may be g reater 
when breakers are c losed in on a fault depending on actual 
fault condit ions. The max imum potential increase for a 3-
phase fault is 0.01 seconds and for a s ing le-phase g round fault 
is 0.02 seconds. 

9 .  The lower l imit  of g roun d  fau l t  recog n ition is 25 am peres for 
the RL-800 or R LF-800 and 40 a mperes for the R LX-800, RL-
1 600, R LX-1 600 and R LF-1 600. www . 
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S I E M E N S -A LLI S 

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 "0,000 30,000 40-800 
R LX-800 800 2200 42,000 42,000 42,000 1 00-800 

R L-1 600 1 600 2200 50,000 50,000 50,000 1 00-1 600 
600 635 R LX-1 600 1 600 2200 65,000 65,000 65,000 1 00-1 600 

R L-2000 2000 2200 65,000 65,000 65,000 1 00-2000 
RL-3200 3200 2200 65,000 65,000 65,000 1 000-3200 
R L-4000 4000 2200 85,000 85,000 85,000 2000-4000 

R L-800 800 2200 30,000 30,000 30,000 40-800 
RLX-800 800 2200 42,000 42,000 42,000 1 00-800 

RL-1 600 1 600 2200 50,000 50,000 50,000 1 00-1 600 
480 508 R LX-1 600 1 600 2200 65,000 65,000 65,000 1 00-1 600 

R L-2000 2000 2200 65,000 65,000 65,000 1 00-2000 
RL-3200 3200 2200 65,000 65,000 65,000 1 000-3200 
R L-4000 4000 2200 85,000 85,000 85,000 2000-4000 

R L-800 800 2200 30,000 42,000 30,000 40-800 
RLX-800 800 2200 42,000 50,000 42,000 1 00-800 

R L-1 600 1 600 2200 50,000 65,000 50,000 1 00-1 600 
240 & 208 254 R LX-1 600 1 600 2200 65,000 65,000 65,000 1 00-1 600 

RL-2000 2000 2200 65,000 65,000 65,000 1 00-2000 
R L-3200 3200 2200 65,000 85,000 65,000 1 000-3200 
RL-4000 4000 2200 85,000 1 30,000 85,000 2000-4000 

All c i rcuit 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 
Volts Volts Type Amperes Withstand Volts Symmetrical Amps Ratings Amperes 

1 2 3 4 5 6 7 

R LF-800 800 2200 200,000 250-1 600 
RLF-1 600 1 600 2200 200,000 800-3000 

R LF-2000 2000 2200 200,000 4000 

208 R LF-3200 & 
to 600 R FC-3200 

600 Fuse Carriage 3200 2200 200,000 2000-5000 

R LF-4000 & 
R FC-4000 
Fuse Carriage 4000 2200 200,000 2000-6000 

The fuse drawout carriage is located in a separate compartment and is interlocked with the associated circuit breaker. 
All c i rcuit breaker (and drawout fuse carriage, if applicable) are UL listed. 

Continuous Current 
Rating Amperes 

8 

40-800 
1 00-1 600 
1 00-2000 

1 000-3200 

2000-4000 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



5 1  E M E N S -A LLI S 

Switchgear Division 

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

Table 1 .  Circuit Breaker Operating Time (60 Hertz Basis) and Data 

RL-800 RL-1 600 & 2000 
RLX-800 RLX-1600 
R LF-800 R LF-1 600 & 2000 

Time from Energizi ng Shunt Trip Coil U nti l (Cycles): 
Contacts Part 1 .5-3.0 1 .25-3.0 
Contacts Ful ly Open 2.2-3.7 2 .2-3.5 

Time from Energ izing Closing Control Relay U nti l  (Cycles): 
Contacts Touch 2.5-5.0 2 .0-5.0 
Contacts Ful ly Close 2.8-5.3 2.3-5.3 

Average Spri ng Charging Time (Seconds): 
M in imum Voltage 1 5  1 7  
Nomi nal Voltage 1 0  1 2  
Maxi mum Voltage 8 8 

Length of Break ( Inches): 
Min imum Between Mains 1 .0 1 .0 
Between Arcing Contacts 1 . 1 1 . 1 

Table 2. Circuit Breaker Control Data 

Nominal Control Voltage 1 20 VAC 240 VAC 48 VDC 

Spring Charge Motor Voltage Range 1 04-127 208-254 38-56 
Cu rrent of Spring Charge Motor: 

Cutoff Value - Amperes 0.48 0.36 1 . 1 6  
I n rush Value - Amperes 3.3 1 .75 7.5 

Shunt Trip a nd Closing Coil Voltage Range (at Coi l) 1 04-1 27 208-254 28-56 
Tripping Coil Cu rrent (Seaf-in/ l nrush) - Am peres 1 .65/7.7 0.7 1 /3.4 5.45/5.45 
Closing Coil Current (Seal-i n/I n rush) - Amperes 1 .65/7.7 0 .71/3.4 5.45/5.45 
Y-Relay Current (Max. Value - Am peres) 0.026 0.015  0 . 15  

S G  306 1 

RL-3200 
RLF-3200 

1 .0-3.0 
2 .2-3.5 

2.2-5.0 
2.5-5.7 

1 9  
1 3  

8 

1 .0 
1 . 1 

1 25 VDC 

1 00-1 40 

0.45 
3.97 

70-1 40 
2.76/2.76 
2.76/2.76 

0.02 

Page 25 
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RL-4000 
RLF-4000 

2.0-3.0 
3.0-4.0 

2.5-5.5 
2.5-5.7 

22 
1 5  
1 0  

1 .0 
1 . 1  

250 VDC 

200-380 

0.21 
1 .92 

1 40-280 
1 .85/1 .85 
1 .85/1 .85 

0.01 
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Control 
Voltage 

12 

2 
M 1  

Description 
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I 

TT 

2 3 Neut. .. I b) 
� ~ 

To STD. 
4-9 

Static Trip Device 

o-1--v 
o-1--v 
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� 
o2-v 
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o-Lv 
o-lLv 
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4 

T p uv STD 
2 0 6 9 
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Aux. Switch 

m1 
m4 

AL 
Trip 

Alarm 

9
1'\

1
1 

'9\..J? 
� _G  aJ 1td  

"Y" Relay 

Device List 

TT - Tripping Transformer 
STD - Static Trip Device 
TA - Trip Actutator 
CC - Circuit Breaker Closing Coil 
TC - Circuit Breaker Trip Coil 
Y - Aux. Closing Relay - Anti-Pump 
M CO - Motor Cutoff Switch 
88 - Spring Charging Motor 
Ml - Mechanical I nterlock 

a - Aux. Switch - Open when Breaker Is Open 
b - Aux. Switch - 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 - Undervoltage Trip Coil 

Figure 39. Typical Control Schematic for Electrically Operated Breaker and Wiring Diagram, Showing Optional Attachments. www . 
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Switchgea r  D i vision Description 

CIRCU IT BREAKER SELECTI O N  DATA 

Tables 1 through 4 on the following pages l ist recommended low 
voltage c i rcuit breakers for use in Siemens-Al l i s  secondary unit 
substation appl ications. The breakers have been co-ordinated 
with standard transformer capacities, and system parameters to 
meet the electrical, thermal and mechanical requi rements. 

The tables are to be used as guidel ines,  with other factors being 
taken i nto account which affect the final selection of proper 
b reaker rating for the specific appl ication .  Such factors as volt­
age, power factor, temperature, altitude, c i rcuit config u rations, 
large motor loads, h igh i nertia (WK2) motor loads, unusual or 
cycl ic load characteristics may requ i re going to a larger rated 
breaker. 

For appl ications where short c i rcuit interrupting capacity must be 
increased, this can be accompl ished either with h igher rated RLX 
breakers or RLF fused circuit breakers. 

The short c i rcuit currents are establ ished using assumptions and 
approxi mations which have proven val id .  However, if the i nd i­
cated c ircuit  breaker is marginal when comparing its i nterrupting 
rating to the ind icated value of short c i rcuit cu rrent, then short 
c i rcuit calculations for the specific applicat ion should be made. 
Refer to I EEE Recommended Practice for Protection and Coordi­
nation of Industrial and Com mercial Power Systems, I EEE 
Standard No. 242-1975, Chapter 2 .  

Recommendations for  b reaker selection are g iven for  the two 
types of systems in the tables, using standard unfused c i rcuit 
breakers. If conti nuous current requ i rements would permit using 
a smaller c i rcuit b reaker than shown i n  columns 8 or 9, consider 
fused c i rcuit b reakers, which have sufficient i nterrupting capac­
ity for all appl ications shown. 

Main breaker l i sted i n  Column 7 may be with, or without, instan­
taneous trip element. When suppl ied without, it provides selective 
tripping with its downstream feeder. ( Column 8 or 9) 

Feeder breakers l isted in Column 8 are suppl ied with, or without, 
instantaneous trip element, in order to provide selective tripping 
with addit ional protective devices at the downstream load . 

Feeder breakers l isted in Column 9 are su pplied with instantane­
ous trip element, which are not required to co-ordinate in their 
tripping with downstream load protective devices. 

Over the years, "ful ly rated" breakers have been recognized as 
those having a rating capabi l ity of i nterrupti ng the maxi mum fault 
avai lable at its point of appl ication with in  the system. Such break­
ers general ly had i nstantaneous elements, g iv ing them h igher 
i nterrupting capacities than when not so equipped. 
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However today, as can be seen in  Table 1 , Page 24, (Breaker 
Rating Table) , breakers appl ied at 600V or 480V have the same 
short c i rcuit i nterrupti ng capabi l ities regardless of the type of trip 
elements. 

Basis of Application Tables 

The value of short c i rcuit cu rrents are calculated on basis of: 

1 .  The fault is 3 phase bolted fault at the outgoing term inals of 
the feeder breaker. 

2 .  I m pedance of the transformer is  as l isted in  the table. For 
impedances other than those l isted, short c i rcuit  cu rrents are 
i nversely proportional .  

3. The only power source to  the secondary switchgear is  the 
substation transformer. 

4. The short c i rcuit current contribution from connected motor 
load is inc luded in the calculations based on use of standard 
motors. This contribution is approxi mated as two ti mes (2x) 
transformer ful l-load cu rrent for 208Y systems, and fou r  t i mes 
(4x) transformer ful l  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 1 00 percent for 
systems of 240, 480, or 600 volt. For motor loads of some other 
percentage, the motor contribution will be in d i rect proportion. 

6. All  short c ircuit current values are rms symmetrical. 

7 .  Transformer KVA ratings are based on 65° C l iquid f i l led type, 
or 1 50° C d ry type. For l iqu id type with 55/65° C dual tempera­
ture rise, continuous capacities increase by 1 2%. For open 
venti lated dry type with 1 1 5/1 50° C dual temperature rise, con­
ti nuous capacities increase by 1 5%; with 80/1 50° C dual 
temperature rise, increase by 1 35%. For fan cooled ratings, 
increase l iquid type by 1 5%, (except 2500 KVA units which 
increase 25%) ; d ry type by 33 1/3%. 

(Refer to Pages 28-32 for Application Tables) 
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Switchgear Div is ion 

Maximum 
Short-

Transformer Circuit 
Rating Mva 

3-Phase Available 
kVa and from 

Impedance Primary 
Percent System 

1 2 

50 
1 00 

300 1 50 
5% 250 

500 
750 

Un l im ited 

50 
1 00 

500 1 50 
5% 250 

500 
750 

Unl imited 

50 
1 00 

750 1 50 
5.75% 250 

500 
750 

Unl im ited 

50 
1 00 

1 000 1 50 
5.75% 250 

500 
750 

Un l im ited 

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

S I E M E N S - A LLI S 

Table 1 .  Application Table 480 Volts, Three Phase 

Fully Rated � � 
Arrangement : t 
Selectively ---j � 
Coordinated 1 ( 
Arrangement 

Short-Circuit Rating 
Full Symmetrical Current 

Load (amperes) 
Continuous 

Current Trans- 1 00% 
(amperes) former Motor 

<D Alone Load Combined 
3 4 5 6 

6400 7800 
6800 8200 

361 6900 1 400 8300 
7000 8400 
7 1 00 8500 
7 1 50 8550 
7200 8600 

1 0000 1 2400 
1 0900 1 3300 

601 1 1 300 2400 1 3700 
1 1 600 1 4000 
1 1 800 1 4200 
1 1 900 1 4300 
1 2000 1 4400 

1 2400 1 6000 
1 3900 1 7500 

902 1 4400 3600 1 8000 
1 4900 1 8500 
1 5300 1 8900 
1 5400 1 9000 
1 5700 1 9300 

1 5500 20300 
1 7800 22600 

1 203 
1 8700 4800 23500 
1 9600 24400 
20200 25000 
20400 25200 
20900 25700 

Main Feeder Circuit Breakers 
Fully Rated 
or Selective Selective 

/:--� "'
TI" 

� "Ts" +� 
D::�lbution or - , -r)_:�-
Motor Control l ". l 

I I 
Center . r r 

I I I 

Long-Time 
Instantaneous 

or 
Long-Time Long-Time 
Short-Time Short-Time 

Fully 
Rated 

1)T1 

f)•• i 
Long-Time 

Instantaneous 
Minimum Rating Breaker 

Breaker Breaker Breaker 
7 8 9 

RL-800 RL-800 RL-800 

RL-800 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

CD With transformer operating on base temperature rise. 

(480 Volt Table 1 Continued on Page 29) 
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S I E M E N S -A LLI S 

Switch gear Div is ion 

Maximum 
Short-

Transformer Circuit 
Rating Mva 

3-Phase Available 
kVa and from 

Impedance Primary 
Percent System 

1 2 

50 
1 00 

1 000 1 50 
8.0% 250 

500 
750 

Un l im ited 

50 
1 00 

1 500 1 50 
5.75% 250 

500 
750 

Un l im ited 

50 
1 00 

1 500 1 50 
8.0% 250 

500 
750 

Un l im ited 

50 
1 00 

2000 1 50 
5.75% 250 

500 
750 

Unl im ited 

50 
1 00 

2500 1 50 
5.75% 250 

500 
750 

Unl imited 

50 
1 00 

3000 1 50 
5.75% 250 

500 
750 

Un l im ited 

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

S G  306 1 
Page 29 

May , 1 983 

Table 1. Application Table 480 Volts, Three Phase (Continued) 

Full 
Load 

Continuous 
Current 

(amperes) 
CD 

3 

1203 

1 8040 

1 8040 

2405 

30080 

36070 

Fully Rated ---j � 
Arrangement : C.  
Selectively ---j � 
Coordinated : t Arrangement 

Short-Circuit Rating 
Symmetrical Current 

(amperes) 

Trans- 1 00% 
former Motor 
Alone Load Combined 

4 5 6 

1 2000 1 6800 
1 3300 1 81 00 
1 3800 4800 1 8600 
1 4300 1 9 1 00 
1 4600 1 9400 
1 4800 1 9600 
1 5000 1 9800 

20600 27800 
24900 321 00 
26700 7200 33900 
28400 35600 
29800 37000 
30300 37500 
31 400 38600 

1 6400 23600 
1 8900 261 00 
20000 7200 27200 
20900 281 00 
2 1 700 28900 
22000 29200 
22500 29700 

24700 34300 
31 000 40600 
34000 9600 43600 
36700 46300 
391 00 48700 
40000 49600 
41 800 5 1 400 

28000 40000 
36500 48500 
40500 1 2000 52500 
44600 56600 
481 00 601 00 
49400 61 400 
52300 64300 

30700 451 00 
41200 55600 
46500 1 4400 60900 
51 900 66300 
56800 71 200 
58700 731 00 
62700 771 00 

Main Feeder Circuit Breakers 
Fully Rated 
or Selective Selective 

LL-'1Y 
� 

- �  �b TS TS 
Di:t�i

1
bution or_  ..., _ _f� T:� . 

Motor Control � � � 
Center r r ( 

Long-Time 
Instantaneous 

or 
Long-Time Long-Time 
Short-Time Short-Time 

Fully 
Rated 

�) Ti i ) TI 

Long-Time 
Instantaneous 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

RL-1 600 RL-800 RL-800 

RL-800 RL-800 

0 
RL-2000 RLX-800 RLX-800 

0 
RL-2000 RL-800 RL-800 

R L-3200 RL-1 600 RL-1 600 

RLX-1 600 RLX-1 600 

RL-1 600 RL-1 600 

0 
R L-3200 RLX-1 600 RLX-1 600 

RLX-1 600 RLX-1 600 
0 

RL-4000 

RL-3200 RL-3200 

CD With transformer operating on base temperature rise. CD The main c i rcuit 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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Switchg ear D iv i s i o n  

Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

Description 

S I E M E N S - A LLI S 

Table 2. Application Table 208 Volts, Three Phase 

Fully Rated � � 
Arrangement � t 
Selectively � t 
Coordinated : t 
Arrangement 

Maximum 
Short- Short-Circuit Rating 

Transformer Circuit Full Symmetrical Current 
Rating Mva Load (amperes) 

3-Phase Available Continuous 
kVa and from Current Trans- 50% 

Impedance Primary (amperes) former Motor 
Percent System (i) Alone Load Combined 

1 2 3 4 5 6 

50 1 4900 1 6600 
1 00 1 5700 1 7400 

300 150 834 1 6000 1 700 1 7700 
5% 250 1 6300 1 8000 

500 1 6500 1 8200 
750 1 6600 1 8300 

Unl im ited 1 6700 1 8400 

50 231 00 25900 
1 00 25200 28000 

500 1 50 1 388 26000 2800 28800 
5% 250 26700 29500 

500 27200 30000 
750 27400 30200 

Un l im ited 27800 30600 

50 28700 32900 
1 00 32000 36200 

750 1 50 
2080 33300 4200 37500 

5.75% 250 34400 38600 
500 35200 39400 
750 35600 39800 

Un l im ited 36200 40400 

50 35900 41 500 
1 00 41 200 46800 

1 000 1 50 2780 43300 5600 48900 
5 .75% 250 45200 50800 

500 46700 52300 
750 47300 52900 

Unl im ited 48300 53900 

Q) With transformer operating on base temperature rise. 

Main Feeder Circuit Breakers 
Fully Rated 
or Selective Selective 

L<-
Tl

,/ 

/;--,, 
'1-s t. TSI ) TS 

Distribution or r TSI 
Motor Control - r - - , - -

l.. \.... l.. Center .' ,' / 
Long-Time 

Instantaneous 
or 

Long-Time 
Short-Time 

' ' ' 

Long-Time 
Short-Time 

Fully 
Rated 

)TI 

� ) TJ r 
Long-Time 

Instantaneous 
Minimum Rating Breaker 

Breaker Breaker Breaker 
7 8 9 

R L-1 600 RL-800 R L-800 

RL-800 R L-800 
R L-1 600 

RLX-800 R L-800 

RL-3200 
RLX-800 R L-800 

RLX-800 R L-800 

RL-1 600 RLX-800 
RL-3200 

RLX-1 600 RL-1 600 

Q) The main circuit breaker shown does not have sufficient continuous current carrying capacity for ful l  capacity application if the transformer is dual 
temperature rise and/or if ever fan cooled. 
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S I E M E N S -ALLI S Low Voltage Type R S G  306 1 Metal Enclosed Switchgear 
600 Volts 

Switchgear Div is ion Description 
Page 31 

May , 1 983 

Transformer 
Rating 

3-Phase 
kVa and 

Impedance 
Percent 

300 
5% 

500 
5% 

750 
5.75% 

1 000 
5.75% 

1 500 
5.75% 

Table 3. Application Table 240 Volts, Three Phase 

Maximum 
Short-
Circuit Full 

Mva Load 
Available Continuous 

from 
Primary 
System 

2 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

50 
1 00 
1 50 
250 
500 
750 

Un l imited 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

Current 
(amperes) 

CD 

3 

722Q) 

1 203 

1 804Q) 

2406 

3609Q) 

.------------.-----------------------. 
Main 

Fully Rated 
or Selective 

Feeder Circuit Breakers 

Selective 
Fully 

Rated 

Fully Rated _3>-� --1--(f--»------l------+----, 
Arrangement 3t Tl I 
Selectively ---1' ( �) Tl 
Coordinated : f}---t----</�;-"* ____ +-----..------+---. j 
Arrangement 1 1.. '1-s 11 I 

TSI ) T
T

S
S

I i,) Tl 
D

. t "b t" � 1s n u 1on or . � � 
Motor Control - ::: -

� 
- "':_-- I 

Center r' r' r' 

Short-Circuit Rating 
Symmetrical Current 

(amperes) 

Long-Time 
Instantaneous 

or 
Long-Time 
Short-Time 

Long-Time 
Short-Time 

Long-Time 
Instantaneous 

Trans­
former 
Alone 

4 

1 2900 
1 3600 
1 3900 
1 4 1 00 
1 4300 
1 4325 
1 4400 

20000 
21 900 
22500 
231 00 
23600 
23700 
241 00 

24900 
27800 
28900 
29800 
30600 
30800 
31 400 

31 000 
35600 
37500 
391 00 
40400 
40900 
41 800 

41 200 
49800 
53500 
56800 
59600 
60600 
62800 

1 00% 
Motor 
Load 

5 

2900 

4800 

7200 

9600 

1 4400 

Combined 
6 

1 5800 
1 6500 
1 6800 
1 7000 
1 7200 
1 7225 
1 7300 

24800 
26700 
27300 
27900 
28400 
28500 
28900 

321 00 
35000 
361 00 
37000 
37800 
38000 
38600 

40600 
45200 
471 00 
48700 
50000 
50500 
51 400 

55600 
63200 
67900 
71 200 
74000 
75000 
77200 

Minimum Rating Breaker 
Breaker Breaker Breaker 

7 8 9 

Q) 
RL-800 RL-800 RL-800 

RL-1 600 RL-800 RL-800 

Q) 
R L-2000 R LX-800 R L-800 

RL-3200 

Q) 
R L-4000 

RLX-800 R L-800 

R L-1 600 R LX-800 

RLX-1 600 RL-1 600 

RLX-1 600 RL-1 600 

RL-4000 RL-3200 

<D 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. www . 
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S G  306 1 Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

S I E M E N S -ALLI S 

Page 32 
Switchgear D i v i s i o n  Description 

Table 4. Application Table 600 Volts, Three Phase �--------.------------------, 

Maximum 

Short-

Transformer Circuit Full 

Rating Mva Load 

3-Phase Available Continuous 
kVa and 

Impedance 

Percent 

300 
5% 

500 
5% 

750 
5 .75% 

1 000 
5.75% 

1 500 
5.75% 

2000 
5.75% 

2500 
5.75% 

from 

Primary 

System 

2 

50 
1 00 
1 50 
250 
500 
750 

U n l i m ited 

50 
1 00 
1 50 
250 
500 
750 

Unl im ited 

50 
1 00 
1 50 
250 
500 
750 

Unl im ited 

50 
1 00 
1 50 
250 
500 
750 

Unl im ited 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

50 
1 00 
1 50 
250 
500 
750 

Unl im ited 

50 
1 00 
1 50 
250 
500 
750 

Unl imited 

Current 

(amperes) 

<D 
3 

289 

481 

722CD 

962 

1 444CD 

1 924CD 

2404 

Main 

Fully Rated 

or Selective 

Feeder Circuli Breakers 

Selective 
Fully 

Rated 

Fully Rated �>-� -+-----«--»----+-----t-----, 
Arrangement 5c Tl J 

'' �)n Selectively �\( � J Coordinated �S. 
Arrangement ,� '1-s l TS l 

TSI "'hsl �) TI 

Distribution or _ ,  -l-r _ _ i 
Motor Control > r,� �. ' 
Center , 

Short-Circuit Rating 

Symmetrical Current 

(amperes) 

Long-Time 

Instantaneous 

or 

Long-Time 

Short-Time 

Long-Time 

Short-Time 

Long-Time 

Instantaneous 
Trans­

former 

Alone 

4 
5200 
5500 
5600 
5600 
5700 
5750 
5800 

8000 
8700 
9000 
9300 
9400 
9500 
9600 

1 0000 
1 1 1 00 
1 1 600 
1 1 900 
1 2200 
1 2300 
1 2600 

1 2400 
1 4300 
1 5000 
1 5600 
16200 
16400 
16700 

16500 
20000 
21 400 
22700 
23900 
24200 
251 00 

1 9700 
24800 
27200 
29400 
31 300 
32000 
33500 

22400 
29200 
32400 
35600 
38500 
39500 
41 800 

100% 
Motor 

Load 

5 

1 200 

1 900 

2900 

3900 

5800 

7800 

9600 

Combined 

6 

6300 
6700 
6800 
6800 
6900 
6950 
7000 

9900 
1 0600 
1 0900 
1 1 200 
1 1 300 
1 1 400 
1 1 500 

1 2900 
1 4000 
1 4500 
1 4800 
1 5 1 00 
1 5200 
1 5500 

1 6300 
1 8200 
1 8900 
1 9500 
20100 
20300 
20600 

22300 
25800 
27200 
28500 
29700 
30000 
30900 

27500 
32600 
35000 
37200 
391 00 
39800 
4 1 300 

32000 
38800 
42000 
45200 
481 00 
491 00 
51 400 

Minimum Rating Breaker 

Breaker Breaker Breaker 

7 8 9 

RL-800 

RL-800 

CD 
RL-800 

RL-1 600 

CD 
R L- 1 600 

CD 
RL-2000 

RL-3200 

RL-800 

RL-800 

RL-800 

RL-800 

RL-800 

RLX-800 

RL-800 

RLX-800 

RLX-800 

RL-1 600 

RLX-1 600 

R L-800 

R L-800 

RL-800 

RL-800 

R L-800 

RLX-800 

R L-800 

RLX-800 

RLX-800 

RL-1600 

RLX-1600 

CD W1th transformer operating on base temperature rise. 

CD The main circu1t breaker shown does not have sufficient continuous cu rrent carrying capac1ty for full capac1ty application if  the transformer is dual 
temperature rise and/or if  ever fan cooled. www . 
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S I E M E N S - ALLI S Low Voltage Type R 
Metal Enclosed Switchgear 
600 Volts 

S G  306 1 
Switchgear D i vis ion Descri ption 

FUSED B REAKER APPLICATION 

Type RLF fused low voltage power circuit breakers are a combi­
nation of current l i miting fuses mounted in conjunction with RL 
c ircuit breakers for use in  low voltage switchgear. Line-ups of 
switchgear may include both standard and fused c i rcuit breakers. 
Because the fuses clear short c i rcuits very rapidly and have h igh 
i nterrupting capacity, fused breakers can be used for protection 
of: 

1 .  The c i rcuit breaker, when applied on systems with avai lable 
short circuit cu rrents exceeding the interrupting rating of the 
c i rcuit breaker, particularly for feeders to small  loads. 

2 .  Load side equipment ( motor control centers, panel boards, 
bus d ucts) ,  which may have ratings below the avai lable short 
c ircuit currents, or be damaged u nless faults are rapidly 
cleared and l im ited by the cu rrent-l i miting action of the fuses. 

Various fuse sizes can be used on the RLF-800, RLF-1 600, RLF-
2000, R LF-3200 and R LF-4000 as g iven in Table 2, Page 24. The 
size selected for a specific application wi l l  depend on which of the 
above reasons led to the use of the fused c i rcuit breaker: 

1 .  When used to increase the interrupting rating of the c i rcuit 
breaker, then a large fuse can be used, such as the 1 200 
am pere fuse for the RLF-800. This wi l l  m in imize the possi b i l ity 
of fuse b lowing, since most faults wi l l  be cleared by the c ircuit  
breaker, as detected by the instantaneous element of the static 
trip device. 

0 

I� ���E:::
M
:��M���i::�L 

T
�:AI�!��e.

5
\
0
� 

8 t- 1000 AMPERE FUSE LIMITS TO 23.000 ,...MPERES ' / .!, •• ,'., 
AND THE 1200 AMPERE FUSE LIMITS TO 28,000 
AMPERES SYMME'rRICAL 

4 RATi
i
G 

6000 

� 1:::: � 5000 4000 
3000 

2 ,,o 

t::: .. [:::: [:::: 2500 � .. ;_ 2000 �·� v 1/:: 1600 

""' L...---- 1200 ,.;; 1000 
a .. o 800 

..,• v p -__;...- Goo· 
& " .. 400" 

�, ..... � -

4 
(}q.V � [.....--' <7:::. v � ./' :::::::-2 .... 

_, .. v ,..'l 9 ,� �� 
a �,.. 

I 1/ 
4 / 
v EXAMPLE- "NOT CLASS l 

2 

I
I 2 4 I 8 10 I 4 6 8 

THOUSANDS TEN THOUSANDS HUNDRED THOUSANDS 

AVAILABLE CURRENT IN RMS SYMMETRICAL AMPERES 

Figure 40. Fuse Peak Let-Thru Characteristic. 

10 
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2.  When used to protect downstream equipment, the fuse must 
l i mit the fault to less than the rating of the protected equip­
ment. This can be checked using the "Let-Thru" chart, Fig u re 
40, which contains an example of the l imiting effect of the fuse. 

It is also necessary to check three types of coordination: 

1. Thermal conditions. To maintain thermal coord ination be­
tween the fuse and the breaker in  an enclosure, the following 
general rules apply: 

a. A breaker, appl ied at 90-1 00% of its frame size continuous 
cu rrent rat ing,  should not use a fuse less than 200% of its 
frame size rati ng. 

b .  A breaker, appl ied at 80-90% of its frame size continuous 
cu rrent rat ing, should not use a fuse less than 1 50% of its 
frame size rating. 

c. The fuse size should N EVER be less than 1 25% of the 
b reaker pickup setting. 

2. Coordination between a fuse and the static tr ip device. The 
melting t ime of a fuse should be at least double the total 
clearing t ime of the breaker at the cu rrent level where the 
static trip device transfers to instantaneous pickup. Refer Fig­
u re 41 , for melting characteristics. 

3. Coordi nation with up-stream c i rcuit breakers, fuses or relays. 
Ti me-current curves should be prepared to demonstrate this 
coord ination. 
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Page 34 
Switchgear D i v i s i o n  Descri ption 

TYPI CAL INSTALLATIONS 

Central Stations - Protect and d istribute power to station auxil­
iaries - blowers, compressors, fans, pumps, motors. 

Commercial and Residential Buildings - For protection and d is­
tr ibution of power for l ight ing,  elevators, air condit ioning,  p lus 
b lowers, fans, motors and pumps.  

.. ..  
.,..,. � � --

I I I 
• • •  

Industrial Plants - For power and l ighting networks, power and 
l ight ing feeders, plus power generation and auxi l iaries, provide 
power for mach ine tools and material handl ing equipment d rives. 

' 

I l �  , i 

The information contained herein is general in nature and is not i ntended to specific construction, i nstallation or application purposes Siemens-Allis 
reserves the right to make changes in specifications shown here in ,  add improvements, or discontinue manufacture at any time without notice or 
obligation. www . 
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S I E M E N S - ALLI S Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

S G  3063 
Switchgear Div is ion D i mensions Page 1 

M ay, 1 983 

BASI C  CUBI CLE ARRAN G E M ENTS (FRONT ELEVAT I ONS) AND W E I G HTS 

Type R - Indoor Equipment(!) 

Transition Sections 

1 .  Transition to l iquid f i l led transformer with 
side wall throat enclosed bushings. 

Indoor 

2 .  Side entry bus duct. Outdoor 

Auxiliary Sections 0 0 
1 .  Metering section for substation not contain ing main breaker. 

2 .  Incoming bus duct or cable entrance for substation not con­
tain ing main breaker. 

Weights 

R14 R22 

I ndoor 600 1 000 
(272.0) (454.0) 

Outdoor(!) 1 600 2000 
(726.0) (907.0) 

Main Breaker Sections and Combinations 0 0 

Instrument 
(or Blank) 

Main 
Breaker 

A 

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

I R22 I 
k--22"-+1 
(558.8 mm) 

Instrument 
(or Blank) 

Main 
Breaker 

B 

Blank 

Feeder 
Breaker 

A 

I R30_j 
k---30" 

(762.0 mm) 

Breaker Key: 

A. Any of the fol lowi ng:  

Instrument 
(or Blank) 

Main 
Breaker 

B 

Feeder 
Breaker 

B 

LR30 I 
30"--...1 

(762.0 mm) 

R30 

1 200 
(544.0) 

2400 
( 1 088.0) 

Instrument 
(or Blank) 

Fuse 
Drawout 

C or O 

Fused 
Main 

Breaker 
C or D  

I R30 I 
1+--30"� 

(762.0 mm) 

RL-800; RLX-800; RLF-800; RL-1 600; R LX-1 600; RLF-1 600; 
RL-2000; RLF-2000. 

B. RL-3200 

C. RLF-3200 in one ceii/RFC-3200 fuse d rawout in other cell 

UA" Weight 

55 500 
( 1 397 mm) (227.0) 

61 550 
( 1 549.4 mm) (249.0) 

l 
90" 

LR14j LR22J �LR3�0 I 
14" 22" 30"--J 

Jmm) 

(355.6 mm) (558.8 mm) (762.0 mm) 

Instrument 
(or Blank) 

Main 
Breaker 

E 

Instrument 
(or Blank) 

LR30_j 
30" 

(762.0 mm) 

Welghtt 

R22 R30 

I ndoor 1 400 1 900 
(635.0) (862.0) 

Outdoor(!) 2400 3 1 00 
( 1 088.0) ( 1 406.0) 

90.0" 0 t Weights shown do not include weight of circuit 
(2286 mm) breaker removable elements. 

(j) Maximum shipping group is live (5) vertical sec­
tions in additon to transition section. 

(j) All vertical sections are 90" high. Add 1 1 "  for top 
mou nted l ilt ing structure shipped mounted, 
10 1 .0" (2565 mm) overall height (2591 mm) .  

0 All units are 60" ( 1 524 mm) deep. 

0 For outdoor l i neup, add 1 200 lbs. (544 kg) to total 
weight of individual sections for end walls and 
hoist. 

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

E. R L-4000 

I nstrument or b lank cel ls can be substituted for any breaker cell 
shown. 

NOTE: All  weights are approxi mate in pounds and (kg) based on aluminum 
bus. www . 
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S G  3063 
Page 2 
Switchgea r  D i v i s i o n  

Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

Dimensions 

51 E M E N S -ALLI S 

BASIC CUBI CLE ARRAN G E M ENTS (FRONT ELEVATI O NS) AND WEIG HTS 

Feeder Breaker Sections and Combinations 0 0 

Feeder Feeder Feeder 
Breaker Breaker Breaker 

A A A 

Feeder 
Breaker Feeder Feeder 

A Breaker Breaker 
B B 

Feeder 
Breaker 

A Blank 

Feeder 
Feeder Feeder Breaker 

Breaker Breaker B 
A A 

Feeder 
Breaker 

A 

Instrument 
(or Blank) 

Feeder 
Breaker Fuse 

A Draw out 
C or D  

Blank 

Feeder 
Fused 
Feeder 

Breaker 
B 

Breaker 
C or O 

Instrument 
(or Blank) 

Feeder 
Breaker 

E 

Instrument 
(or Blank) 

90.0" 0 
mm) (2286 

Weightst 

1 R22J 1 R30j LR30 1 LR30 I LR30j LR30j I ndoor 1:�� 1:�� 1..- 22" k-30" 30"--J 30"_J 30" 30" (635.0) (862.0) (558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) 
1-

0-u_t_d_o_o_
r@
-
c
-+-

2
-

4
-
0
-
0
-+--

3
-
1
-
00

-'--1 

Tie Breaker Sections and Combinations 0 0 ® 

Feeder Feeder Feeder 
Breaker Breaker Breaker 

A A A 

Tie 
Breaker Tie Fuse 

A Breaker Drawout 
B c 

Feeder 
Breaker 

A Blank 
Fused 

Feeder 
Breaker 

A 

Feeder 
Breaker 

A 

Tie 
Breaker 

c 

Blank Blank 

Fuse Tie 
Drawout Breaker 

D E 

Fused 
Tie 

Breaker 
Blank 

D 

90.0" 0 
mm) (2286 

( 1 088.0) ( 1 406.0) 

t Weights shown do not include weight 
of circuit breaker removable elements. 

Weightst 

R22 R30 

I ndoor 1 400 1 900 
(635.0) (862.0) 

LR22J LR30J LR30 I LR30J LR30J 22" 30" 30" _J 30" 30" 
Outdoor@ 2400 3 1 00 

( 1 088.0) ( 1 406.0) 

t Weights shown do not include weight 
of circuit breaker removable elements. (558.8 mm) (762.0 mm) (762.0 mm) (762.0 mm) (762.0 mm) 

<D Maximum shipping group is five (5) vertical sections in  addition to transition section. 

0 All vertical sections are 90" high.  Add 1 1 "  for top mounted lifting structure shipped mounted, 10 1"  overall height (2565 mm).  

<D All units 60" ( 1524 mm) deep. 8" (203 mm) or 1 2" (305 mm) rear extensions optionally available for indoor un its. 

0 For outdoor l i neup, add 1 2.00 lbs. (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. Any of the followi ng: 
R L-800; RLX-800; R LF-800; R L-1 600; RLX-1 600; RLF-1 600; 
RL-2000; RLF-2000. 

B. R L-3200 

C. RLF-3200 in one cei i/RFC-3200 fuse d rawout in other cell  

D.  RLF-4000 in  one ceii/R FC-4000 fuse d rawout in other cell  

E. R L-4000 

I nstrument or b lank cel ls can be substituted for any b reaker cel l  
shown. www . 
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S I E M E N S -ALLI S 

Switchgear Div is ion 

Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

D i mensions 

Table 1 .  Breaker Element Weights 

Element Type RL-800 RLX-800 RL-1 600 RLX-1600 R L-2000 

Manual 1 40 

Operation (63.5) 

Electrical 1 50 
(68.0) 

Additional Weight for Sh ipping 45 

Element Type 

Manual 

Operation 
Electrical 

Additional Weight 
for Shipping 

CD For use with  R LF-3200 breaker. 

0 For use with R LF-4000 breaker. 

I (20.4) 

RLF-800 

1 95 
(83.9) 

205 
(93.0) 

45 
(20.4) 

1 70 1 75 200 
(77 . 1 ) (79.4) (90.7) 

1 80 1 85 2 1 0  
(81 .6) (83.9) (95.3) 

45 45 45 
(20.4) (20.4) (20.4) 

Table 2. Fused Element Weights 

RLF-1 600 RLF-2000 RLF-32000 

31 0 325 290 
( 1 40.6) ( 1 47.4) ( 1 31 .5) 

320 335 300 
( 1 45.2) ( 152.0) ( 1 36. 1 )  

45 45 50 
(20.4) (20.4) (22.7) 

CD Fuses mounted on separate drawout carriage and located in  separate compartment. 

0 For total we ight.  add weight of breaker element and separate fuse carriage. 

NOTE: All weights are approximate in  pounds and (kg ) .  

2 1 0  
(95.3) 

220 
(99.8) 

45 
(20.4) 

RFC-3200(!) 

3900 
( 1 76.9) 

50 
(22.7) 

S G  3063 

RL-3200 

290 
( 1 31 .5) 

300 
( 1 36 . 1 ) 

50 
(22.7) 

RLF-40000 

350 
( 1 58.8) 

360 
( 1 63.3) 

50 
(22.7) 

Page 3 
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RL-4000 

350 
( 1 58.8) 

360 
( 1 63.3) 

50 
(22.7) 

RFC-40000 

4500 
(204. 1 )  

50 
(22.7) 
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S G  3063 Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

S I E M E N S - A LLI S 

Page 4 
Switchgear Divis ion Dimensions 

Optional 
Traveling 
Breaker 

Ho\ lnterunit 
Wiring 
Trough 

Optional 
Rear 

Extension 

I 
r--\------L--'-----,---j.=====:!===-:--,- - - - - i 

Removable 
Split Rear ---- Plates 

1 03.0" 
(2616 mm) 
Over Hoist 

f---:23.5" 
(570 mm) 

Circuit Breaker 
or Auxiliary 

Compartment 

I 
I 
I 
I 

1 01 .0" 
(2565 

mm) 
Over Lift 

Structure 

I 90.0" 
(2286 mm) 

Drawout _ _.__-t-_ 
Slide 

-

Current 

I 
I 

-r-------+W-__ Upper Main Bus 1 
(Optional 

Fused Circuit 
Breaker 

: Position) 
I 

Compartment 
Barrier 

Secondary 
-1----....:_ Control 

Area 

1----------- 60.0"'----1------J.-----.1 
(1 524 mm) 

Figure 1. Typical Side View "R22" Unit 

Lower 
Wire 

Trough 

8" (203 mm) 
12" (305 mm) 

� "'-'' i"''"J]i 
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S I E M E N S -ALLI S Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

S G  3063 
Switchgear Div is ion Di mensions 

10.0" 
(254 mm) 10.0"' 

(254 mm) 

Space Available in Top or 
Bottom of Units for Customers 
Primary and Secondary Cables. 

Customer to Drill Top Plate to Suit 

�---96.2" (2443 mm) Overall--�--1---------�..j 
12.0" (305 mm) 

Rear Ext. 
Terminal Block 

Location (All Units) 

�iliary Switch Wiring r-=i:?!-�==1�===ij:=�=�;;::::===t IE;:::=J����:;;���������::_�L�o�c:•t:ion (All Units) 

73.2" 
(18111 mm) 

Willi 12" 34.14" 

Location of Holao In 

Bollom of Unlto lor 

Anchor Bolio - See 
Bolting Arrangement 

.62 Dia. Holes in 
Compartment Floor 
for Welding to Sills 

or for .50 Oia. Anchor 
Bolls (1" Max . Height). 
Bolts or Sills Furnished 

Drill and Tap 
Floor Steel 

By Customer When Required/ 

/1 / .
..... . 

I� "' I 

(252.5 mm) 

I I� 
� 

Hinged 

Penelt 

(252.5 mm) (76.2 mm) 

1.2" (30.5 mm) Dla. 
Floor Plan View �

-

--�jf-L

-

1111-,����l'� ,;� ·  ••1.1 

Weld lo 

l 
I 23.5" 
r (597 mm) 

1 03.0" 
(2616 mm) 

Top of 
Hoist 

Hoist 
Ex ten. 

60.0" (1524 mm) 
Unit Depth 
Standard 

With Breaker in Bottom Position 
Cable Space Is Obstructed Here 

42" (1067 mm) · 

Rear 
Ex ten . 

(Option) 

Page 5 
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l 
90" 

(2286 mm) 

101 .0" 
(2565 mm) 
Over Venti 

Lift Structure 

30" (762 mm) 
-Aisle Recommended ___. 

Side and Rear \ 
Customer Floor Must Not Project 

Above Top of Sill Channels 

�G

4

3

�

2 

.
. 

� 

Min Aisle- ,I •._ __ -.-:.c..:_-"-:
--,--,-,-

-_:_- (122 mm) 

Space �L 40.8" (1 038.8 mm) 

Recommended [I to Front of Cable Area � � 
lj J_ _ ___:F�� ___ L,i f�========-.J.���-r*"tUM���L-----1--L 

Side View 
Indoor Anchor Bolting Arrangement 

line I L J .  l u : � I 33.88
'' I '  (76

3
2
0
:m) 1-•<-----(,.,8�60�.'=5'-=m-m

--
:

-

) ---• 
5.5 

.

. 
(139.7 mm) 

Customer Conduit 
1.5" Maximum 

Above Floor 

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

Side View w/Hoist and Anchor Bolting 

Figure 2. Dimensions, Floor Plan and Side View Type "R" Indoor Switchgear. www . 
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S G  3063 
Page 6 
Switc hgear Div is ion 

Low Voltage 
Metal Enclosed Switchgear 
600 Volts 

D i mensions 

S I E M E N S -ALLI S 

f+--------- 1 12.25" (2851 mml ------� 

Spaco Avollablo In Top or Bollom 
of Onlll lor Customor Primary 

and Secondary Caboe. 

Cuotomar lo Drill Floor Plate 

or Roof to Sufi 

1 18.4". 
(3033 mm) 

Ovor 

Root 
H•nv 

Shipping Group 

60.12'' 
(1527 mm) 

15.12" 26.0" 
(314 mm (660 mm) 

13.44" 
(341 mm) 

14.00" 

Overall 
Shipping Group 

52.12'' 
(1324 mm) 

22.0" 1 1 .12" 

8.0" 

Transformer Throat 
Auxiliary Section 

, -t-''k----.-
Ground lug Location 

(All Units) 

76.78" 
( 1 850 mm) 

4" 
(102 mm) 

1 .25 Diameter lilting Holes 
in Roof of Flange Each Unll 

Accessible With Channel 
Removed 

Floor Plan View 

Clamp Washers 

Furnished by 

Siemens-Allis 

='*'�::.L.,----,--,--..L.-,--,....,,...- -- Floor e � �  
. 75" Anchor Bolts 

Furnished By 
customer 

Side View 

Line 
"' . 
� o  
� .... .. 

� 

Outdoor Bolting Arrangement 

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

Suggested Location for 

Customers Anchor Bolls. 
See Bolting Arrangement 

and Note. II Required. 
Addlllonal Bolla Other 

Than Location Shown Must 
Be Located on Unit 

Removable Roof 

e --1 3.o .. 

� § Ql !  30.0" 1:_.� � � 1 1 3.38" (2880 mm) ______ �_ (762 mm) � i :...o++f.--.---------1+-- A' I g Unit Depth Reco��:nded 

(152.4 mm) 
Baae 

9.0" 
(228.6 mm) 

With Breaker In Bottom 

Position Cable Space Is 
Obstructed Here 

� _, 4 8' 
__ __ .. � � (122 mm) 

f-- 33 88' � 
(860 5 mm) 

79.81" 

Baae 

.75" 
(19 mm) 

Side Section With 
Outdoor Anchor Bolting 

1 1 .0" 
(279.4 mm) 

Side and I Rear 

1 10.0" \ (2794
1
mm) 

Captive Tamper· 

resistant Hardware 

on Doors 

.25" 

Maximum Above 
Floor Line 

Figure 3. Dimensions, Floor Plan and Side View Type "SR" Outdoor Switchgear. www . 
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S I E M E N S -ALLI S Typical Metal Enclosed Switchgear SG 3066 
Switchgear D i vis ion Specifications 

NOTE: This preparation gu ide form requ i res information to be 
supplied by Purchaser. Those items preceeded by D 
check box are optional. Those items denoted __ re­
qu i re quantity or data to be added. 

GEN ERAL 

The equipment outl i ned in  this specification will consist of 
Siemens-Al l is  type R M ETAL ENCLOSED LOW VOLTAGE 
POWER CIRCUIT BREAKER SWITCHGEAR with d rawout Low 
Voltage Power Circuit Breakers, compartments, bus work and 
miscellaneous equipment for this application . General construc­
tion features wi l l  be as described. The complete switchgear sec­
tions wi l l  be of coordinated design so that shipping g roups are 
easily connected together in the field i nto a continuous l i ne-up .  
Necessary standard connecting materials wi l l  be  furn ished . 

S uitable solderless cable lugs wi l l  be provided for each of the 
customers feeder cables. Nameplates wi l l  be provided for each 
c i rcuit breaker compartment. 

CODES AND STANDARDS 

The Siemens-Al l is  switchgear covered in this specification wi l l  
be designed, manufactured, and tested in accordance with the 
latest revisions of the appl icable standards of: 

ANSI - American National Standards I nstitute 
N EMA - National Electrical Manufacturers Association 
ASTM - American Society for Testing and M aterials 
I EE E - I nstitute of Electrical and Electronics Engineers 
N EG - National Electric Code 
OSHA - Occupational Safety and Health Admi n istration 
UL - U nderwriters Laboratories 

SERVICE 

The switchgear sections wi l l  be  Siemens-All is Type D R,  indoor, 
D "SA", outdoor rated 600 volts. This equipment wi l l  operate on 
service voltage of __ volts, D 50, D 60 hertz, 3-phase, D 3, D 4 
wire. 

FRAMEWO R K  AND COMPARTMENTATION 

The framework of indoor low voltage switchgear is constructed 
of preformed steel channels, angles and side sheets bolted 
together and rei nforced to form a rigid, self-su pport ing,  com­
pact assembly. Steel side sheets are attached to this framework. 
The side sheets are pre-wired. Horizontal barriers are provided 
to form the ind ividual c ircuit breaker/metering cells.  

The c i rcu it breakers are barriered from the bus/cable compart­
ment with the primary d iscon nect support assem bly which com­
pletes the circuit breaker compartmentation. A hinged front 
door, secured with 1 or 2 rotary fastener, is provided for each 
cel l .  

T h e  b u s  compartment includes the main horizontal bus, vertical 
bus con nect ions from the main bus to the upper  set of pri mary 
d isconnects, and load side insulated "run-back" copper bus 
from the lower set of primary discon nects in  each circuit breaker 
compartment. The cable lugs are accessible in the cable com­
partment without reaching over the main bus. 

The switchgear is of totally metal-enclosed venti lated multiple 
un it  construction. The front of the switchgear is  comprised of 
ind ividually enclosed circuit breaker, metering and auxi l iary 
cells divided one from another by 14 gauge side sheets and 

Page 1 
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com partment barriers of 1 1  gauge steel .  Each vertical un it con­
sists of three or fou r c i rcuit  breaker and/or metering cells in  a 
width of 22 or 30 i nches. End un its normally include provisions 
for future main bus extension and installation of additional u nits. 

CIRCU IT BREAKERS 

Circuit breakers wi l l  be Siemens-All is low voltage power c i rcuit 
breaker types RL, R LX or RLF. I nterrupting ratings, as l isted in 
the detailed specifications meet or exceed the industry's stan­
dard for type "RL" c i rcu i t  breakers, as l isted in ANSI C37. 16-
1973. Type "RLX" c i rcuit breakers exceed this standard. Circuit 
breakers are 600-volt class, th ree pole, single throw, drawout 
mou nted, electrically and mechanically trip free with stored 
energy operator. Each wi l l  have arc quenchers, main and arcing 
contact structure, a three phase sol id state overcurrent trip 
device, trip actuator, th ree tripping transformers, contact posi­
tion indicator (open-closed ) ,  stored energy mechanical indica­
tor (charged-discharged) .  primary disconnecting devices, and a 
mechanical i nterlock to prevent making or breaking contact of 
the primary disconnects when the c i rcuit breaker is closed. 

OVER CURRENT TRIP DEVICE 

Each low voltage power c i rcuit breaker wil l be equipped with an 
integrally mounted Static Trip II overcurrent trip device provid­
ing any combi nation of conti nuously adjustable Long Time, 
Short Time, I nstantaneous and G round Fault protection. 

BUS 

The main bus runs horizontally in  a vertical ,  edge to edge 
arrangement behind the vertical riser bus. Avai lable 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 w i l l  be provided. 
Front and rear doors wi l l  be gasketed and hinged . Front doors, 
located at each end,  wi l l  include panic hardware, th ree-point 
latches and provision for padlocking, whi le rear doors wi l l  be 
bolted. An aisle approximately 42 i nches deep and accessible 
from either of the front doors wi l l  be provided at the front of the 
switchgear l ine-up to faci l itate inspection and testing of the c ir­
cu it breakers and associated equi pment while protected from 
the weather. One hand-operated crane, mounted above the 
switchgear aisle-way, wi l l  be provided to faci l itate removal and 
hand l ing of the c i rcuit breaker elements. An 8" extension on 
both ends of the operati ng aisle e l imi nates the need for special 
enclosure design to accommodate doors on end u nits that have 
i nstrumentation and metering,  and provides add itional space for 
convenient c i rcuit breaker hand l ing.  

The following equ ipment wi l l  be fu rnished within the outdoor 
weatherproof switchgear: l ight sockets for interior i l l um ination 
of the aisle, convenience receptacles and space heaters i n  the 
switchgear to prevent condensation of moisture ,  a switch for a l l  
the space heaters, and a switch for  the lam ps. 

The complete assembly wi l l  rest on a formed steel base bu ilt up 
from u nits provided u nder each vertical section and running 
perpendicular to the length of the switchgear. The underside of 
the enclosure and base structure wi l l  be u ndercoated with coal 
tar emulsion material. www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



SG 3066 Typical Metal Enclosed Switchgear S I E M E N S -ALLI S 

Page 2 
Switchgear D i vis ion Specifications 

D ETAILED SPECIFICATIONS 

This detailed specification wi l l  describe __ g roup(s)  of 
Siemens-All is M ETAL-ENCLOSED LOW VOLTAG E POWER 
CIRCUIT BREAKER SWITCHGEAR, type 0 R, 0 SR, with type 
0 RL, 0 R LX (extended rat ings) , 0 RLF (Fused ) Circuit Break­
ers. These assembl ies wi l l  be equi pped as follows: 

1 -Set 0 5000A, 0 4000A, 0 3200A, 0 2000A, 0 1600A, 3-Phase, 3 
Wire, 

0 Copper Main bus, bolted and si lver-plated at connection 
points 

0 Aluminum main bus, welded at connection points. 

0 1 -Neutral bus, 0 Copper, 0 Aluminum,  0 50%, 0 1 00%, of 
main bus rating (optiona l ) .  

1 -G round bus ,  Copper. 

0 1 -Set of space heaters, one located in the main bus compart-
ment,and one space heater per cell of each vertical unit .  

0 1 -Set thermostats as requi red for space heater control. 

1 -Set of nameplates as required. 

0 1 -Set of metal barriers between the i ncoming line bus and 
main bus. 

1 -Set of barriers between the mai n bus sections at the tie c i rcuit 
breaker. 

__ -Transition section (s) ,  for connection to l iquid-fi l led trans­
former. 

__ -Bus connection(s) to d ry-type transformer. 

0 1 -Transition section ,  for connection to Motor Control Center. 

0-Switchgear to be labeled per UL 1558, where component 
selection permits. 

0-Switchgear is to be designed per N EC service entrance 
requirements. 

Circuit  b reaker, auxi l iary and metering cells will be as specified 
below: 

I NC O M I N G  M ETE R I N G  CELL NO. __ _ 

This cell wi l l  conta in :  

__ -Potential transformer(s) ,  ____/1 20 volt ratio, d ry type, com­
plete with primary cu rrent l i m it ing fuses and secondary 
fuses. 

__ -Current transformers, ___ __J5 am pere ratio (when no 
main breaker) . 

0 1 -Control power transformer, d ry type, 0 3, 0 5, 0 10 KVA, 
single phase, __ -120/240 volt ratio, complete with primary 
cu rrent l im it ing fuses and secondary fuses, to supply auxili-
ary power. 

__ -RQ 21 3-phase thermal overload relays for motor protection. 

__ -Auxi l iary relays, m ulti-contact. 

__ -Auxi l iary relays, s ingle-contact. 

__ -Ground detection transformers, com plete with primary cur-
rent l im it ing fuses. 

__ -Auxi l iary current transformers. 

__ -Voltage transd ucer(s). 

__ -Current transd ucer(s). 

__ -Capacitor tr ip device (one per breaker or auxi l iary relay if 
req uired ) .  

On the front o f  the panel w i l l  be: 

__ -Voltmeter(s) ,  sing le-phase, ind icati ng ,  270° scale, switch­
board class, 1% accu racy. 

__ -Voltmeter(s ) ,  s ingle-phase, i ndicati ng ,  180° scale, 2% ac­
curacy. 

__ -Voltmeter transfer switches, 3-phase. 

__ -Ammeter(s) ,  sing le-phase, ind icati ng ,  270° scale, switch­
boardclass, 1% accuracy. 

__ -Ammeter(s) , sing le-phase, i ndicating, 180° scale, 2% acc ur-
acy. 

__ -Ammeter transfer switches, 3-phase. 

__ -Wattmeter(s) ,  3-phase, indicating. 

__ -Power factor meter(s) ,  ind icating.  

__ -Varmeter(s) ,  3-phase, indicating .  

__ -Walthour meter(s) , __ -element. 

__ -Walthour meter(s) ,  __ -element, with demand attach ment. 

__ -Overcurrent relay (s),  device No. __ . 

__ -Undervoltage relay(s),  device No. 27. 

__ -Overvoltage re lay(s). Device No. 59. 

__ -Lockout relay(s), device No. 86. 

0-Current test block. 

0-Potential test b lock. 

0 1 -Set of three (3) g round detector l ights ind icati ng ,  with test 
pushbutton .  

__ -Circuit breaker control switch (es) ,  Siemens-All is type "210", 
complete with one red and one g reen ind icating l ights. 

MAIN B REAKER CELL NO. __ _ 

__ -Type RL- __ air  circuit breaker, 0 electrical ly, 0 manually 
operated. Mounted on the c i rcuit breaker wi l l  be: 

0 1 -Static Trip I I  solid state overcurrent trip device with Type 
0 TI (OT) , 0 TS(OT), 0 TSI (OT), tr ipping characteristics. 

0 1 -Static Tri p  I I  solid state overcurrent trip device with Type 
0 T I ( 2T ) ,  0 T I G (3T) ,  0 T S ( 2T ) ,  0 TSG (3T ) ,  OTS I ( 2 T ) ,  
OTSIG (3T) tripping characteristics a n d  ind icating trip targets. 

0 1 -Set of th ree current l imit ing fuses with an interrupting rat ing 
of 200,000A symmetrical, p lus blown fuse indication and a lock­
out system to trip c ircuit breaker upon blowing of any fuse. 

0 1 -Undervoltage trip device, i nstantaneous. 

0 1 -Undervoltage trip device, t ime delay. 

0 1 -Shunt trip device. 

0 1 -0vercu rrent bell alarm device. 

0 1 -0peration counter. 

0 1 -4 Stage auxi l iary switch,  mechanism operated . (MOC) 

0 1 -Sh utter asse mbly, of g rounded metal ,  to isolate primary dis-
connects upon withdrawal of c ircuit breaker element. 

0 Cable lugs, for connection of __ cable/phase. 

__ -Current transformers, 5 ampere ratio. 

0 1 -8 Stage cell mounted auxil iary switch, mechanism operated. 

(MOC) 
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0 1 -8 Stage cel l  mounted cel l  switch (TOC) . 

0 1 -Set insulated copper "run back" bus for connection of custo­
mer's cables to main c i rcuit breaker l i ne side primary discon­
nects. 

0 1 -Set bus risers rated __ A, __ wire, for connection of 
bus d uct to main breaker l ine side primary disconnects. 

0 1 -Key interlock for interlocking c i rcuit breaker with primary 
switch. 

0 Key interlock for interlocking main breaker with tie breaker. 

On the front of the panel wi l l  be: 

0 1 -Circuit breaker control switch, m in iature rotary type, com-
plete with one red and one green indicating l ights. 

0 1 -Ammeter, single-phase, indicating, 180" scale, 2% accuracy. 

0 1 -Ammeter transfer switch ,  3-phase. 

0 1 -Current test block. 

FEEDER B REAKER CELL NO. --

__ -Type RL- __ air c i rcuit breaker, 0 electrically, 0 manually 
operated. Mounted on the circuit breaker will be: 

0 1 -Static Tri p  I I  solid state overcurrent trip device with Type 
OTI (OT), 0 TS(OT) , 0 TSI (OT) tripping characteristics. 

0 1 -Static Trip I I  solid state overcurrent trip device with Type 
OTI (2T), 0 T IG(3T) ,  0 TS(2T), 0 TSG (3T) ,  0 TSI(2T) 
OTSI G (3T) tri pping characteristics and ind icating trip targets. 

0 1 -Set of th ree current l imiting fuses with an interrupting rating 
of 200,000A symmetrical, plus blown fuse indication and a lock­
out system to trip c i rcuit  breaker upon blowing of any fuse. 

0 1 -Undervoltage trip device, instantaneous. 

0 1 -Undervoltage trip device, t ime delay. 

0 1 -Shunt trip device. 

0 1 -0vercurrent bell alarm device. 

0 1 -0peration counter. 

0 1 -4 Stage auxil iary switch, mechanism operated (MOC) 

0 1 -Shutter assembly, of grounded metal ,  to isolate primary 
disconnects upon withdrawal of c i rcuit breaker element. 

0 Cable lugs, for connection of __ cable/phase. 

__ -Current transformers, -----' 5 ampere ratio. 

0 1 -8 Stage cell mounted auxi l iary switch ,  mechanism operated. 
(MOC) 

0 1 -8 Stage cell mounted cel l switch (TOC). 

0 1 -Set insulated copper "run-back" bus for connection of cus­
tomer's cables to feeder c i rcuit breaker load side primary 

disconnects. 

On the front of the panel wi l l  be: 

0 1 -Circuit breaker control switch ,  m in iature rotary type, com­
plete with one red and one green indicating l ights. 

0 1 -Ammeter, single-phase, indicating ,  180" scale, 2% accuracy. 

0 1 -Ammeter transfer switch, 3-phase. 

0 1 -Current test block. 

0 1 -Key interlock for interlocking c i rcuit breaker with primary 
switch. 

0 1-Key interlock for i nterlocking c ircuit breaker with main break­
er. 

TIE B R EAKER C ELL NO. __ _ 

Page 3 
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__ -Type R L- __ air c i rcuit breaker, 0 electrically, 0 manually 
operated. Mounted on the circuit breaker will be: 

0 1 -Static Tri p  I I  sol id state overcurrent trip device with Type 
0 TI (OT) , 0 TS(OT), 0 TSI (OT) tripping characteristics. 

0 1 -Static Tri p  I I  sol id state overcurrent trip device with Type 
OTI (2T) ,  0 T IG(3T) ,  0 TS(2T), 0 TSG (3T) ,  0 TSI (2T) , 
0 TSIG (3T) tripping characteristics and ind icating trip targets. 

0 1 -Set of three current l i miting fuses with an interrupting rating 
of 200,000A symmetrical, plus blown fuse indication and a lock­
out system to trip c i rcuit breaker upon blowing of any base. 

0 1 -Undervoltage trip device, instantaneous. 

0 1 -Undervoltage trip device, time delay. 

0 1 -Shunt trip device. 

0 1 -0vercurrent bell alarm device. 

0 1 -0peration counter. 

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

0 1 -Sh utter assembly, of grounded metal, to isolate primary 
d isconnects upon withdrawal of circuit breaker element. 

0 -Current transformers, -----< 5 ampere ratio. 

0 1 -8 Stage cell mounted auxil iary switch, mechanism operated. 
(MOC) 

0 1 -8 Stage cel l mounted cell switch (TOC) . 

0 1 -Key interlock for interlocking tie CB with both main CB's. 

On the front of the panel wi l l  be: 

0 1 -Circuit breaker control switch, min iature rotary type, com-
plete with one red and one green indicating l ights. 

0 1 -Ammeter, single-phase, indicating, 180" scale, 2% accuracy. 

0 1 -Ammeter transfer switch ,  3-phase. 

0 1 -Current test block. 

FUTURE FEEDER CELL NO. __ _ 

0 Th is cel l  wi l l  be equipped for the future addition of a 
c ircuit breaker 0 manual ly, 0 electrically operated. (Specify 
Frame Size) .  

B LANK CELL NO. __ _ 

0 Th is cel l wi l l  be blank. 

ACCESSOR I ES 

1 - Crank for manual operation of the circuit breaker drawout mech­
anism. 

1- Lift ing yoke for l ift ing c ircu it breaker elements. 

1- Quart of touch-up paint. 

1 - Mai ntenance closing device for electricity operated circuit 
breakers. 

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

0 1 -Portable test set, type PTS-3, for testing of the sol id  state tr ip 
devices. 

0 1 -0verhead breaker lifting device. (Standard for outdoor switch­
gear.) www . 
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