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CAUTION 

The metal-enclosed switchgear assembly described in 
this book was designed and tested to operate within 
its nameplate ratings. Operation outside of these 
ratings may cause the equipment to fail, resulting in 
bodily injury and property damage. 

J.B. 32·6'10-D www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



PURPOSE 

The instruction book is expressly intended to cover the installation, operation and maintenance of 
Type DS Metal-Enclosed, Low-Voltage, Power Circuit Breaker Switchgear assemblies used with Types DS 
and DSL Circuit Breakers . 

For application information, consult your nearest Westinghouse sales office, see Westinghouse Descrip­
tive Bulletin 32-850, or appropriate ANSI Standards . 

For installation, operation and maintenance of Low Voltage Power Circuit Breakers, Types DS and 
DSL, see Westinghouse Instruction Book I.B . 33-790-1. 

SAFETY 

All Safety Codes, Safety Standards and/or Regulations must be strictly observed in the installation, 
operation and maintenance of this equipment .  

A ll  possible contingencies which ma y  arise during installation, operation, o r  maintenance, and all details and variations o f  this 
equipment do not purport to be covered by these instructions. If further information is desired by purchaser regarding his particular 
installation, operation or maintenance of his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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Table l -Ratings of Type DS Circuit Breakers 

Interrupting Ratings of Type DS Circuit Breakers at System Voltages are given in the Maximum voltages at which the interrupting 
ratings apply are: following table. 

Interrupting Ratings, RMS Symmetrical Amperes 
Breaker Frame With Instantaneous Tri� With Short Delal:: Tri� <!> � System Voltage Maximum Voltage 
Type Size, Amp. 208-240V 480V 

DS-206 800 42,000 30,000 
DS-206S 800 50,000 42,000 
DS-416 1600 65,000 50,000 
DS-416S 1600 65,000 65,000 
DS-420 2000 65,000 65,000 
DS-632 3200 85,000 65,000 
DS-840 4000 130,000 85,000 

<!> Also short-time ratings. 

600V 208-240V 480V 

30,000 30,000 30,000 
42,000 42,000 42,000 
42,000 50,000 50,000 
50,000 65,000 65,000 
50,000 65,000 65,000 
65,000 65,000 65,000 
85,000 85,000 85,000 

600V 

30,000 
42,000 
42,000 
50,000 
50,000 
65,000 
85,000 

208 or 240 
480 
600 

254 
SOB 
635 

Interrupting ratings are based on the stand­
ard duty cycle consisting of an opening opera­
tion, a 15 second interval and a close-open 
operation, in succession, with delayed tripping 
in case of short -delay devices. 

<%> Short circuit ratings of non-automatic breakers except the DS-840 which is 65,000. The standard duty cycle for short-time ratings 
consists of maintaining the rated current for 
two periods of 1/2 second each, with a IS­
second interval of zero current between the two 
periods. 

Current Limiting Type Breakers and Combinations 

Type 

Frame Size, Amperes 

Max. Interrupting Rating, 
RMS Symm. Amp., System 
Voltage 600 or Below 

Continuous Current Ratings 

DSL-206 

BOO 

200,000 

Circuit breakers are maximum-rated devices and 
have no built-in temporary overload current 
ratings. Consequently, it is vital that each 
application take into consideration the maxi­
mum anticipated current demand, initial and 
future, including temporary overloads. 

The continuous rating of any Type OS breaker 
is limited to 125% of the sensor rating, or the 
frame size current rating, whichever is the 
lesser. For instance, a Type DS-416 1600 
ampere frame breaker with 800 ampere sensors 

LB. 32-690-D 

DSL-416 DSL-632 

1600 3200 

200,000 200,000 

DSL-840 Notes: DSL-206 and DSL-416 include limiters 
integral with drawout breaker elements. 

4000 DSL-632 includes DS-632 breaker and DS-3200 
drawout fuse truck, in separate interlocked 
compartments. Maximum continuous rating 
limited to 3000A when fuse compartments is 

200,000 above breaker compartment in same unit. 
DSL-840 includes DS-840 breaker and DS-4000 
drawout fuse truck, in separate interlocked 
compartments. Maximum interrupting rating 
limited to 150,000 amperes when 6000A fuses 
are used. 

has a maximum continuous rating of 800 times 
1.25 or 1000 amperes, but the same breaker 
with 1600 ampere sensors is limited to 1600 
amperes maximum. 

All current ratings are based on a maximum 
ambient air temperature of 40°C (l04°F) 
outside of the switchgear enclosure. 

See Item 8.6, Sensors, I. B. 33-790-l. 
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INTRODUCfiON 

A metal-enclosed switchgear assembly with Type OS Low 

Voltage A-C Power Circuit Breaker controls and protects 

power circuits up through 600 volts_ The switchgear as­
sembly is composed of vertical sections that are arranged 

to suit the Customer's requirements. Each vertical section 
is divided into two or more compartments containing one 
or more Type OS Orawout Air Circuit Breakers. An in­
strument compartment may be included that will con­
tain transformers, instruments, meters, relays and second­
ary control devices. The rear of the vertical section will 
include busses and space for the main cables. 

The metal-enclosed switchgear assembly is designed, 
manufactured and tested in accordance with industry 
standards. It is available for both indoor and outdoor 
installations. An indoor assembly is shown in Figs. 1 and 

Fig. 1 Type DS Indoor Metal-Enclosed Units: 

Front View 

2. The Types OS and OSL Air Circuit Breakers are shown 
and described in I.B. 33-790-1. 

This instruction book has been prepared to familiarize 

the Purchaser's engineering, installation, operating and 
maintenance staffs with the metal-enclosed switchgear 

assemblies supplied by Westinghouse. Personnel responsi­

ble for supervision, operation or maintenance should be­
come well acquainted with the appearance and charac­

teristics of each piece of equipment contained in or 

mounted on the switchgear assembly. 

Proper installation, operation, and maintenance are 

necessary to assure continued satisfactory service from the 

equipment. It should not be installed in places where it 
will be called upon to operate at voltages, currents, or 
fault capacities greater than those for which it was de­
signed, or where the environment is unsuitable. 

Fig. 2 Type DS Indoor Metal-Enclosed Units: 

Rear Covers Removed 
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WESTINGHOUSE SAFETY FEATURES 

Each Westinghouse Type DS Metal-Enclosed Low-Voltage 

Switchgear assembly is manufactured with several built-in 
interlocks and safety-related features. They are provided 
to reduce hazards to operating personnel and provide 
proper operating sequences. UNDER NO CIRCUM­
STANCES SHOULD THEY BE MADE INOPERATIVE 

AS THIS MAY RESULT IN BODILY INJURY OR 
PROPERTY DAMAGE. 

The following are but three of the most common 

safety features provided. Others are listed in Instruc­

tion Book on Low-Voltage Power Circuit Breakers, 

I.B. 33-790-1 .  (From hereon the word "breaker" will 

mean a type DS or DSL circuit breaker.) 

I .  Each compartment is provided with an interference 
interlock to prevent inserting breakers with insufficient 
interrupting ratings into compartments arranged for 

higher interrupting capacities. 

2. When levering the breaker between the CONNECTED, 
TEST and DISCONNECTED positions, the operator is 

fully protected by a steel barrier (faceplate) from contact 
with live parts, arcs and hot gases. 

3. Key Interlocks are provided to make sure that a cir­

cuit breaker is open and withdrawn from its cell, before 
the key can be used in another position. Also, with the 
key withdrawn, the interlock mechanism blocks any 
breaker from being levered into the cell. 

RECOMMENDED SAFETY PRACTICES 

Each Type DS Metal-Enclosed Low-Voltage Switchgear 

Assembly is complex high current electrical equipment. 
It is designed to operate within the voltage and current 

limitations shown on its nameplates. Do not apply this 
type of switchgear assembly to systems with voltages 
and/or currents in excess of these limits. 

1. To perform work on this type of equipment requires 
personnel with training and experience in high current cir­

cuits. Only qualified electrical workers familiar with the 

construction and operation of such equipment and the 

hazards involved, should be permitted to work on this 

equipment. 

2. Only Qualified Persons as defined in the National 

Electric Safety Code should be permitted to assemble, 
operate or maintain this equipment. 

LB. 32-690-D 

3. Always be sure that the primary and secondary circuits 
are de-energized before attempting any maintenance. 

4. Never insert a breaker without arc chutes and barriers 
into an energized metal-enclosed cell beyond the test posi­
tion. For maximum safety, only insert a completely 
assembled breaker into an energized cell. 

5. Never leave breaker in an intermediate position in a 
compartment. Always have the breaker either in the DIS­
CONNECTED, TEST or CONNECTED position because 
control circuits may be either improperly connected (or 

disconnected) and may cause electrical failures. 

6. Do not remove any access covers unless the circuits to 

be exposed are de-energized. 

7. Do not attempt any work within this equipment with­

out first confirming that all circuits are de-energized. 

8. After maintenance be sure every current transformer 
secondary circuit is completely connected or is shorted. 

An open-circuited secondary circuit can produce danger­

ously high voltages when power current is flowing through 
the current transformer. 

Y. Always be sure that all switchgear assembly hardware 
is in place and bolted tightly before inserting breaker into 
its compartment. 

I 0. Keep fingers away from top and side barrier when 
moving breaker into or out of cell. Use handle on breaker 

panel for this purpose. 

Metal-Enclosed Low-Voltage Power Circuit Breaker 
Switchgear assemblies are strongly built and provided with 

many safety features. Nevertheless, they contain power cir­
cuits with high fault capacity which are dangerous. When 
any door is opened or any cover removed, it is possible to 
make contact with bare conductors or terminals which 
may be "live" when the assembly is energized or if a sep­
arate control power source is connected. The voltages and 
power levels available in this equipment make this type of 
exposure extremely dangerous. All power should be 

turned off or adequate protective equipment should be 
used when working inside this equipment. Do not guess -
be sure that the power is off and take the necessary steps 
to insure that it stays off until the doors and covers are 

again properly installed. Only qualified persons should 

be permitted to install, operate, or maintain this equip­

ment. In addition to the hazards inherent to the switch­

gear assembly itself, operation by unqualified persons may 

cause damage to connected equipment, and injury to op­
erators of connected equipment. 
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QUALIFIED PERSONS 

For the purpose of operating switchgear assemblies a per­
son who has been thoroughly trained in the operation of 
the circuit breakers and instrumentation included in the 
assembly and who has complete knowledge of the loads 
connected to the switchgear assembly may be consid­
ered to be a QUALIF IED PERSON. 

For the purposes of installing, inspecting and maintain­

ing switchgear assemblies, a QUALIFIED PERSON must 
ALSO be thoroughly trained in regard to the hazards 

inherent to working with electricity and in the proper way 
to perform such work. He should be able to de-energize, 
"clear and tag" circuits in accordance with established 

safety practices. He should be equipped with, and trained 

in the use and care of, protective equipment such as rub­

ber gloves, rubber blankets, flash clothes, etc. for those 

occasions when it is not possible to de-energize all circuits 

before doing maintenance work in the area. 

Even a QUALIFI ED installer, inspector, or mainte­

nance person. 

I .  Should be thoroughly familiar with all of the informa­
tion in this book. 

2. Should never work alone. 

3. Should never work on an energized circuit. 

3 

4. Should never work in the vicinity of energized circuit 
without using proper safety equipment. 

5. Should exercise extreme caution in handling tools and 

equipment in the vicinity of exposed energized equipment. 

6. Should exercise care in removing all foreign equipment 

such as tools, etc. before replacing equipment covers. 

PRECAUTIONS 

I. If any relays are included, remove all blocking. Check 

control circuits (except voltage and current transformer 

circuits) for grounds and short circuits before applying 
control power. 

2. Connect the switchgear assembly to the station ground 

before applying any power. 

3. In case of fire do not use liquid fire extinguishers until 

all circuits have been made electrically "dead". 

4. If an outdoor switchgear assembly is to be stored prior 

to installation, provision must be made for energizing the 
space heaters to control condensation of moisture inside 
the switchgear assembly. 

5. If an indoor switchgear assembly is to be stored prior 

to installation, it must be protected from the weather and 
be kept free of condensation. 

LB. 32-690-D 
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SECfiON 1 -DESCRIPTION OF A TYPE OS SWITCHGEAR ASSEMBLY 

1.0 GENERAL 

The following descriptions apply to standard metal­

enclosed construction and wiring. Extra features and 

special control schemes are often incorporated when 

specified by the Purchaser's order. These special features 

are evident on the drawing and diagrams for the switch­

gear assembly. Instructions on standard apparatus such as 

relays, instruments, control switches, and circuit breakers 
are included elsewhere in the complete instruction book 

for a particular metal-enclosed assembly. 

Each Low-Voltage (600 volts and below) indoor and 

outdoor metal-enclosed switchgear assembly having draw­

out mounted type DS and DSL (integrally fused) air cir­

cuit breakers is factory assembled and tested. It is designed 

to require a minimum amount of labor for installation. 
Shipments are made with the lineup completely assembled 

whenever possible, but if the number of vertical sections 

are too many to permit convenient handling and shipping 
or the customer has handling limitations, the lineup will 

be shipped in subassemblies of vertical sections. These 

subassemblies are referred to shipping groups (a lineup 

that is shipped completely assembled is usually referred 

to as a shipping group also). 

The switchgear assembly consists of a stationary struc­

ture that includes one or more free-standing vertical sec­

tions mechanically and electrically joined to make a single 

coordinated installation. Each vertical section consists of 

three major parts: Front Enclosure, Bus Compartment, 

and Cable and Terminal Compartment. 

Type DS metal-enclosed switchgear assemblies are 

available for both indoor and outdoor applications. The 
circuit breakers and design features are similar whether 

the installation be indoor or outdoor. In general, an out­

door metal-enclosed switchgear assembly is constructed 

by assembling a weatherproof enclosure onto and around 

a standard indoor switchgear assembly. 

In the majority of installations, the switchgear assem­

bly is close-coupled to a main transformer to form a co­

ordinated secondary unit substation. These substations 

may be single-ended with only one transformer, or double 

ended with transformers on both ends. If the transformer 

is the liquid filled type, the bus transition connections will 

be made in either a transition unit or an auxiliary unit on 

indoor equipment or in a standard transition throat in the 

case of outdoor equipment. 

1.1 INDOOR CONSTRUCTION 

l.l.l Front Enclosure 

The front enclosure consists of a welded heavy gauge 

sheet steel structure. This structure may be an auxiliary 

unit used to house instruments, relays, switches and their 

associated auxiliary equipment or it may be divided into 

from two to four individual compartments used to house 

circuit breakers (removable elements). Figs 6 and 8 show 

close-ups of compartments with breakers removed. These 

individual compartments may also be used as instrument 

compartments by omitting the circuit breaker and its asso­

ciated stationary parts. The hinged door then becomes 

available for mounting instruments, relays, etc. 

Between vertical compartments are bolted-in panels 

that may be blank or may be used for mounting small 

instruments, instrument switches, pushbuttons, lights or 
other devices within the space limitations. 

1.1.2 Breaker Compartments 

In compartments equipped for circuit breakers, a bolted-in 

cradle supports the wheels of the removable element, pro­

vides the stationary engagement for the levering device 

and includes the stationary ground contact and trip link­

age. See Figs. 5 and 7. 

A molded glass p olyester plate at the rear of the com­

partment supports the six stationary disconnecting con­

tacts and up to three metering current transformers, if 

required. See Fig. 8. 

Secondary control disconnecting contacts when re­

quired are located on the rear wall above the stationary 

primary contacts and provide the control circuits to the 

drawout element. See Fig. 7 .  

The breaker compartment provides for four positions 

of the removable element, namely; "connected", "test", 

"disconnected", and "remove". Each specific position is 

indicated by the position indicator on the circuit breaker 

as it is levered into and out of the compartment. 

In the "connected" position, both the primary and 

secondary disconnecting devices are engaged, and the cir­

cuit breaker is ready for operation. See compartment "B" 

Fig 3. In the "test" position, only the secondary discon­

necting devices are engaged, and the circuit breaker can be 
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Fig. 4 Type DS-206 Breaker in Connected Position 
( 392506) 

ARC CHUTES 

3 REQUIRED 

POLYESTER 

BARRIERS 

4 REQUIRED 

LIFTING 

ADAPTER 

LEVERING 

DEVICE ARM­

DISCONNECTED 

POSITION 

Fig. S Type DS-206 Breaker on /:,xtension Rails 

( 392503) 

LB. 32-690-D 

Fig. 6 Type DS-632 Breaker in Connected Position 
(391179) 

STATIONARY 

CONTACT 

LINE SIDE 

SECONDARY 

DISCONNECTING 

CONTACTS 

BREAKER 

RAILS 

EXTENDED 

METERING 

CURRENT 

TRANSFORMER 

,_.., ___ STATIONARY 

CONTACT 

LOAD SIDE 

INTERFERENCE 

INTERLOCK 

CRADLE 

Fig. 7 Type DSL-416 Breaker Compartment ( 392395) 
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operated without energizing the power circuit. See com­
partment "C" Fig. 3. In the "disconnected" position, 
both the primary and secondary disconnecting devices are 

disengaged, and the entire circuit breaker is isolated. The 
removable element is still held captive in the compartment 
in this position. See compartment "D" Fig. 3. 

The levering device is moved to the "remove" position 

by one to three additional turns of the levering crank. The 
circuit breaker can then be freely rolled out of the com­

partment onto the extension rails (see compartment "D" 
Fig. 3). The compartment door may be closed and latched 
with the removable element in any one of the above posi­

tions. 

The breakers are provided with finger clusters that en­

gage the stationary main contact stabs at the rear of the 

compartment when in the connected position. Secondary 
disconnecting contacts connect the control circuits when 

in the test and connected positions. The positive inter­

lock on the levering-in device insures proper operating 
sequence, and this is described in detail in the air circuit 
breaker Instruction Book LB. 33-790-l. 

1.1.3 Breaker Rails 

Refer to Figs. 5 and 7. In compartments with circuit 
breakers two extendable rails are also supported by the 
bolted-in cradle. 

To withdraw breaker beyond the REMOVE position, 
pull out both extensible rails until front ends drop to hori­
zontal positions. Pull handle on the front breaker panel. 
This force will cause the breaker, with two flanged wheels 
on each side, to roll out of the cell on the rails. 

1.1.4 Ground Contact 

Stationary ground contact on the compartment floor 
engages a corresponding contact on the bottom of the 
breaker as it is levered into the cell. When engaged these 
contacts provide positive grounding of the breaker frame. 

See Fig. 8. 

1.1.5 Trip Linkage 

When the circuit breaker is in the CONNECTED position, 

the trip plate on hinged compartment door will be opera­

tive. Inward pressure on this plate will trip open the 
breaker when the door is closed. See Fig. 8. 

1.1.6 Compartment Ce iling Flash Shield 

A polyester insulating flash shield is bolted to the ceiling 

of each breaker compartment to prevent flash-over from 
arc chutes to ground to protect operating personnel. Sec 

Figs. 3 and 9. 

1.1. 7 Stationary Main Contacts 

The six stationary main disconnecting contacts are sup­
ported by a molded glass, polyester plate that is bolted 
to the rear wall of the breaker compartment. See Figs. 8 
and 9. 

These contacts connect the circuit breaker to the 
power source and load. Each is engaged be tween rows of 

self-aligning, spring-loaded finger clusters on the rear of 

the breaker as it is levered into the CONNECTED posi­
tion. 

1.1.8 Secondary Disconnecting Contacts 

The breaker control wiring is arranged for drawout dis· 
connecting. Stationary contacts are bolted to the rear wall 
of the breaker compartment. They are aligned to connect 

BREAKER 

RAILS 

RETRACTED 

VENTILATION TRIP 

STATIONARY 

SECONDARY 

DISCONNECTING 

CONTACTS 

METERING 

CURRENT 

TRANSFORMER 

STATIONARY 

MAIN 

CONTACTS 

CONTACT 

MOUNTING 

PLATE 

SPACE 

HEATER 

GROUND 

CONTACT 

PAN LINKAGE 

Fig. 8 Type DS-632 Breaker Compartment ( 391181) 
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the movable contacts on the rear of breaker as it is levered 

into the TEST and CONNECTED positions. See Figs. 8 

and 14. 

These secondary disconnecting contacts connect the 
electrical operating parts of the circuit breaker to the con­
trol circuits in the housing . 

1.1.9 B reaker Interference Interlocks 

The frame width and height are the same for DS-206, 

DS-206S, DS-416, DS-416S and DS-420. They could 

be placed into compartments having the same dimensions. 

But, to prevent insertion of circuit breakers with mis­

matching disconnects or insufficient interrupting ratings 

into compartments carrying higher current, interference 

interlocks are provided. 

These are Z-shaped, steel brackets located on the 
breaker bottom plate and compartment cradle. As the 

breaker is pushed into the compartment, the bracket on 

the breaker bottom moves under a corresponding bracket 

on the compartment floor if the two sections are matched 

correctly. If incorrectly matched, the bracket on breaker 

is blocked by the compartment floor section thus pre­

venting the breaker from moving far enough into the com­

partment to engage the levering device. 

Fig. 10 shows the positions of the interlock brackets 

for two frame ratings. These brackets hold the drawout 

unit approximately 5.38 inches from the "connected" 

position. 

Types DS-416S and DS-420 breakers have the same 

short-circuit current ratings and the current carrying parts 

in the compartment are identical, the same interlock is 

used on both of these breakers and they are physically 

interchangeable. These interlocks are similar to those of 
the DS-416 and mount in the same position. 

Types DSL-206 and DSL-416 incorporate a similar 

interference type interlock, with the addition of one or 

more pieces located at the bottom of the main contact 

mounting frame which will interfere with the interlock 

brackets in standard DS breaker compartments to pre­

vent insertion of DSL circuit breakers in DS compart· 

ments. See Fig. 11. The engagement of the levering device 

will prevent insertion of a DS circuit breaker into a DSL 

compartment far enough to engage the disconnect con­

tacts. The chart below shows the acceptable combina­

tions. 

The Types DS-632 and DS-840 Circuit Breakers do not 

require any kind of interference interlock because they 

!.B. 32-690-D 

are not physically interchangeable with any other circuit 
breaker. 

Will Accept 
This Compartment These B reakers 

DS-206 DS-206 
DS-206S DS-206S, DS-416 

DS-416S, DS-420 
DS-416 DS-416, DS-416S 

DS-420 
DS-416S DS-416S, DS-420 
DS-420 DS-416S, DS-420 

DSL-206 DSL-206 

DSL-416 DSL-416 

1.1.10 Key Interlocks 

Key interlocks are often supplied when it is necessary to 

insure the proper sequence of operation between two or 

more circuit breakers or between a circuit breaker and 

fuse truck or disconnect switch. The interlock mecha­

nism provided in a circuit breaker compartment functions 

by preventing a circuit breaker from being levered into 

the compartment. This insures that before the interlock 

key can be removed to be used in another location, the 

compartment door must be opened and the circuit breaker 

withdrawn from the compartment. After this is done the 

blocking mechanism is moved into place, the key Jock can 
be turned and the key removed. Detailed operating in­

structions are located on the inside of the compartment 

door whenever an interlock is provided. See Figs. 12 and 

13. 

A special version of this blocking type key interlock 
makes use of a pull-out padlock hasp for use with the 
customer's padlock instead of the key lock mechanism 

normally supplied. 

Key interlock mechanisms used with DS-3200 and 

DS-4000 fuse trucks are mounted on the compartment 

door. This arrangement is intended to insure that a cir­

cuit breaker connected in series with the fuse truck has 

been locked out before the key is available to open the 

fuse truck compartment door. It is also necessary to close 

the fuse truck compartment door before the door lock 

can be operated and the key withdrawn to return it to 

the circuit breaker compartment. 

The operation of key interlock systems may be com­

plex and is generally described by a note or keying chart 

on the order assembly drawings. 
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COMPARTMENT 

CRADLE 

CENTE R L INE 

OF BREAKER AND 

COMPARTMENT 

A. TYPE DS-4 1 6  

CENTERLINE 

OF BREAKER 

B. TYPE DS-206 FRONT VIEW 

Fig. 10 DS-206/41 6  Break er Interference Inter lock 

A. TYPE DSL·4 1 6  

BRACKET ON B REAKER 

FOR INTERFERENCE WITH 
O S  COMPARTMENTS 

B REAKER 

BOTTOM PAN 

CENTERLINE 

OF BREAKER 

�-- 2.5 --� 

B. TYPE DSL-206 
FRONT V I EW 

Fig. 11 DSL-206/416 Br.eaker Interference Interlock 

I .B. 3 2-690-D 

B LOCKING 

MECHANISM 

IN 

UNLOCKED 

POS I T I ON 

COMPARTMENT 

CRAD L E  S LOT 

F OR LEVERING 

DEVICE ROL LER 

COMPARTMENT 

CRADL E  

Fig. 1 2  Key In ter lock Mechanism in Unlocked Position: 
A llows Inser tion of Levering Device Roller into 

Cradle Slot ( 384830) 

KEY ______ ___;....t.,OJ-.,.... 
INTERLOCK 

BLOCKING 

MECHANISM 

IN LOCKED 

POSITION 

Fig. 13 Key Interlock Mechanism in Locked Position: 

Blocks Insertion of Levering Device Roller into 

Crad le Slot ( 384831) 
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To facilitate manufacture and installation procedures, a 
key is supplied with each lock. Before placing a switchgear 

assembly with key interlocks in operation, the key scheme 
must be carefully checked ; and only -the proper keys left 
in the locks. All extra keys must be removed and de­
stroyed or stored where not available to operating person­

nel. This procedure is necessary since improper use of 
spare keys will defeat the interlocking scheme. 

1.1. 1 1  Metering Current Transformers 

When required for metering, ring-type current transform· 
ers are positioned around the stationary main contacts as 

shown in Fig. 8. Each is mounted on the molded glass 

polyester main contact support plate. They may be used 

to feed a small ammeter and transfer switch located on 

the fixed meter panel between compartments or a meter 

on the hinged instrument panel. The metering accuracies 

are given in Table 2. 

These transformers can be removed from the front if 

the primary circuit is de-energized. They may be located 

on the upper and/or lower main contacts. 

1 1  

The polarity marks on current transformers indicate 
the relative instantaneous polarities of the primary and 

secondary windings. Connections to the current trans· 
formers are shown on the schematic and wiring diagrams 
as required to give the correct polarity for proper opera­

tion of the instruments and relays. 

1'12-'dd'dll 
IF THE SECONDARY CIRCUIT OF ANY CURRENT 

TRANSFORMER IS LEFT OPEN WITHOUT LOAD, 
AND ITS PRIMARY CIRCUIT IS ENERGIZED , A 

DANGEROUSLY HIGH VOLTAGE IS DEVELOPED 

ACROSS TRANSFORMER SECONDARY TERMINALS. 

TO PREVENT BODILY INJURY OR ELECTRICAL 

SHOCK , EITHER DE-ENERGIZE THE CIRCUIT BY 

OPENING THE BREAKER OR SHORT CIRCUIT CUR­

RENT TRANSFORMER SECONDARY TERMINALS 

BEFORE PROCEEDING WITH MAINTENANCE WORK. 

1 . 1 . 1 2  Cell Switch 

An optional switch, with six or twelve contacts, is op­

erated by the movement of the circuit breaker between 

Table 2 - Metering Accuracies 

Type RCf Meter Type Current Transformers for Mounting in Circuit Breaker Compartments 

ANSI Meter Accuracy 
For Breaker Type* Classification For Breaker Type* 

DS-416 DS-632 Ratio B-0. 1** B-0.2** DS-206 DS-420 DS-840 

100/5 1.2 -

150/5 1.2 -· 

200/5 1.2 1 .2 
300/5 0.6 0.6 
400/5 0.6 0.6 
600/5 0.6 0.6 
800/5 0.3 0.3 

1200/5 0.3 0.3 
1500/5 0.3 0.3 
1600/5 0.3 0. 3 
2000/5 0.3 0.3 

2500/5 0.3 0.3 
3000/5 0. 3 0.3 

4000/5 0.3 0.3 

5000/5 0.3 0.3 
6000/5 0.3 0.3 

* Also for Types DSL-206, DSL-4 1 6, Current transformers with meter accuracy * * At 60 Hz Standard Burden 
DSL-632 and DSL-840 limiter classifications at higher burdens and/or 
equipments. suitable for relaying are also available. They 

will be mounted in the rear cable connection 
compartment. 
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1 2  

SECONDARY 

DISCONNECTING 

CONTACTS CELL SWITCH 

Fig. 1 4  Cell Switch and Secondary Disconnecting 
Contacts ( 385216) 

the connected and test positions. It is mounted at the rear 

of breaker compartment. A lever connected to the switch 

shaft is actuated by the frame of the breaker as it is 

levered between the TEST and CONNECTED position. 

As a result, the cell switch can be used to electrically 

indicate whether or not the breaker is in the CON­

NECTED position. See Fig. 1 4. 

Its most common uses are for disconnect ing remote 

control circuits of electrically operated breakers, and for 

bypassing "b" interlocking auxiliary contacts, when 

breaker is withdrawn to test position. 

1 . 1 . 1 3 Space Heaters 

To minimize condensation,  heaters are furnished as stan­

dard equipment on outdoor switchgear assemblies. As 

shown in Fig. 8, a heater is placed at the rear of the 

breaker compartment floor. 

Other heaters may be placed near the floor of the bus 

and cable compartments as required. 

1 . 1 . 1 4  Instrument Panels: Indoor 

A voltmeter and voltmeter switch, an ammeter and am­
meter switch, a watt-hour meter etc., may be mounted on 

the hinged panel of the front enclosure, which can be 

opened for entry into the control equipment module. 

!.B. 3 2-690-D 

1 . 1 . 1 5  Control Equipment 

Within the instrument compartment behind the instru­
ment panel, voltage transformers, a control power trans­

former, fuses, relays, and secondary control devices can be 
mounted as required. 

Voltage transformers provide low voltage for metering 

and which are protected by fuses. A control power trans­

former provides A-C control power to circuit breakers, 

space heaters, fans, housing lights, and utility receptacles. 

Control transformers are protected by both primary 

and secondary fuses. 

1 . 1 . 1 6  Fixed Meter Panels 

For feeder circuit instrumentation small ammeters, with 

or without ammeter switches, can be mounted on the 

horizontal stationary panels separating breaker compart· 

ment doors. The ammeters are connected · t o  nearby 

breaker circuits for monitoring current. See Fig. 4 .  

Other small devices, such a s  k e y  interlocks control 

pushbuttons , indicating lights and test switches, can be 

mounted on these panels within their space limits. See 

Fig. 18.  

Removable covers provide access to any wiring behind 
the panel. 

1 . 1 . 1 7  Con trot Wiring 

The standard wire used in DS Switchgear Assemblies is 

Type MTW stranded copper, No. 14 AWG, with crimped 

terminals. 

1 . 1 . 1 8  Switchgear Ventilation 

The front hinged doors have slots in the bottom flange to 

allow ventilating air to enter each compartment. The air 

passes upward at the sides of the b reaker support cradles 

and is exhausted through the ventilators in the top com­

partment roof. DS-632 and DS-840 compartments have a 

panel below the b reaker compartment door for ventilating 

air entrance. See Figs. 8 and 1 5 .  

The bus and cable compartments are ventilated by 

means of air entering the ventilation openings in the 

bolted rear sheets, and leaving through a ventilator in the 

bus compartment roof. 

DSL-206 800 ampere frame and DSL-4 1 6  1 600 ampere 

frame breakers have add itional ventilation openings on 

their compartment doors to increase compartment ven­

tilation. 
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1 . 1 . 1 9 Type OS Circuit Breakers 

See Instruction Book LB. 3 3-790- 1 ,  Low-Voltage Power 
Circuit Breakers, Types DS and DSL for receiving, han­
dling and storing, d escription and operation , initial in­
spection and operatio n,  installat ion ,  adjustments, main­
tenance, circuit breaker data , and renewal parts. 

1 . 1 .20 Bus Compartment 

The bus compartment, located between the front breaker 
enclosure a nd the rear cable compartment , contains the 

horizontal main bus that ties the vertical sections together 
electrically and the vertical bus that feeds the individual 
breaker compartments. It also includes all supporting 

insulators . See F igs . 3 and 1 5. 

The incoming line is isolated from the main bus to re­

duce the possibility of fault transmission between them. 
Bus sections are also isolated at a bus tie breaker. 

1 . 1 . 2 1  Cable and Terminal Compartment 

The cable and terminal compartment is located behind 
the bus compartment and provides adequate room for 
easy cable installation. Bus bars extend the load side of 
the stationary disconnecting contacts into the cable com­
partment. See Fig. 3 .  Standard NEMA drilling is provided 
on the plated ends for the outgoing cables for exit 
through either the top or bottom of the units. The drill­
ing will accommodate either single or multiple term inals 
on each phase. On higher current installations, bus duct 
may be connected to the bus bars. 

On four wire systems, an insulated neutral bus ex­
tends the length of the line-up and includes a tap for the 

outgoing neutral cable in each vertical section. A connec­
tion to the ground bus may be furnished as optional 
equipment in one of the vertical sections for grounded 
four wire systems. Provision is made to locate a current 
t ransformer in this grounding connection if desired. 

1 . 1 .2 1 . 1  Ground Bus Connection 

i§Jiiil.Pi 
A permanent low resistance ground is essential for ade­

quate protection. 

A terminal is included for connection to the station 

ground. Where the line-up is split into several shipping 

groups, a splice plate and hardware will be furnished to 

bridge the shipping break at installation. 

1 3  

1 . 1 .22 Customer's Connections 

Control circuit t erm inal blocks are mounted on the rear 
frame where they are accessible for customer's co nnec­
tions and inspection. 

Cable terminals for power connections may be oriented 
to suit cable entrance. A typical arrangement is shown in 
Fig. 1 6 .  

1 .2  SWITCHGEAR ACCESSORIES 

Each new Type DS Switchgear assembly is provided with 

a set of accessories. Depending upon customer's specifi­
cations and the nature of the installation, the standard 
accessories will include one or more of the following: 

1 .2. 1 A levering-in crank for moving a breaker anywhere 

between the REMOVE and CONNECTED positions; this 

crank is used for turning the levering-in nut which is a part 
of the breaker. See F ig. 1 7. 

1 .2.2 Insulating covers or "boots" are  furnished on live 
main stationary disconnecting contacts in compartments 
equipped for future breakers. One additional set is pro­
vided for each size breaker furnished. See Fig. 1 8. 

1 .2.3 Test plugs are furnished when F lexitest cases or 
Flexitest Type FT-1 test switches are mounted on the 

switchgear. See Fig. 19 .  

1 .3 OPTIONAL ACCESSORIES 

1 .3 . 1 Key Interlocks. See Item 1 . 1 . 1 0  

1 . 3 .2 Floor·running, movable circuit breaker, tran sport 

truck with manual lifting mechanism. 

1 .3.3 Traveling Circuit Breaker Lifter that is rail mounted 

on top of an indoor switchgear assembly. See Item 2.5 . 

1 .3 .4 Test Cabinet for electrically operated breakers with 
pushbuttons, control cable and receptacle for separate 
mounting. 

1.4 OUTDOOR CONSTRUCTION 

1 .4 .1  Type DS Outdoor Switchgear Assembly 

A Type DS outdoor switchgear assembly consists of stan­

dard indoor switchgear vertical sections assembled within 

a weatherproof enclosure. The enclosure provides a con­
tinuous "walk-in" operating a nd maintenance aisle in 
front of the indoor structure. The rear of the e nclosure is 

equipped with h inged covers for access to the bus and 

cable compartments. These covers are bolted closed . 

! . B .  32-690-D 
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1 4  

ROOf V E NT I LATOR S 

COM PART M E NT 'A'  

B R E A K E R  COMPARTM E NT B U S  

F R O N T  E N CLOSU R E  COMPA R TM E NT 

H O R I ZO NTAL B U S  

PHASE 1 
UPPER LOCAT ION 

H O R I ZONTAL BUS TO 

R I SER CONN ECTION 

PHASE 2 

-� PHASE 3 

- - · PHASE 1 

LOWER LOCAT IO N 

--· PHASE 2 

CA B L E  

COMPARTMENT 

Fig. 15 Type DS-3200 A mp Unit with Bus R isers Arranged as a Bus Tie Unit 
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CUSTOM E R  
CONNECTIONS 

Fig. 1 6  Cah/e Terminals for Puwcr Connections 

(384825) 

Fig. 17 Using Le vering-In Crank ( 391 1 77) 

Fig. 1 8  Insulating Co•·ers for Main Stationary 

Disconnecting Co n tacts { 384829) 

Fig. 1 9  Tesr Plugs fur Flexitest C'ases and Test Switches 
( 376448) 

1 5  
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1 6  

Stand ard features oi Type DS outdoor sw it chgear 

i nclude : 

I .  Filtered ventilat ion openings. 

2 .  Traveling breaker lifting device . 

3. In te rior lighting and d uplex receptacles. 
4. Fabricated base structure for pad . 

5 .  W alk-in a isle is sh ipped assembled . 
6 .  Asphalt coating on underside of base. 

7. Space heaters for prevention of cundcnsatJon. 
8. Bolted hinged re ar doors for access to cable and bus 

compartments. 

1 .5 TYPE DSL CIRCUIT BREAKERS 

Type DSL circuit breakers are available in two frame sizes 
DSL-206 and DSL4 1 6 which include fuse type current 

limiters integrally mou nted on the drawout element. The 

compartments for DSL circuit b reakers arc the same 

height and width as tho5e for standard DS circuit breakers 

but arc eight inches deeper . The front e nclosure and in­
door switchgear as.�ernb!y are correspondingly eight in ches 
d e eper. See I.B . 33-790-1 for complete description of DSL 

circuit b reakers. 

L B .  32-690-D 

There are no integrally fused equivalents of the Type 
DS-63 2  and DS-840 drcuit breakers,  but these bre akers 
may be used in combination with separately mou nted 

DS-3200 am! DS-4000 d rawout fuse t rucks. These fuse 
trucks are equipped with stand ard Class L fuses and fit 
into compartments the same d epth as the DSL-4 1 6  cir­
cu it  breakers. See I .B .  33-790-1  for complete descr iption 

of fuse trucks. 

Each combination of a DS-632 or DS-840 circuit 

br eaker with a fuse truck req uires key interlocking b e­

tween the twn devices. This is accomplished by th e u se 

of a standard key interlock in the circuit breaker com­

partment  cooperating with a d oor interlock on the fuse 
truck compartment. See LB. 33-790- 1 for details of this 
interlocking. 

All uf the above equipmcnts may be provided in Type 
DS ou tdoor switchgear assemblie£. 

Handlin� and installation of switchgear assemblies in­

corporating Type DSL drcuit b reakers or fuse trucks is 

the same as for standard DS a ssemblies. 
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1 7  

SECTION 2 - RECEIVING ,  HAND LING AND STORAGE 

2.0 GENERAL 

A Type DS metal-cn dosed swikhgear assembly is shipped 
asse111bled in one o r  more sh ipping groups depending on 

the number of vertical sections, total length or limita tions 

of handling facilities at the installation site. Indoor ship­
ping groups are bolted tn longitud inal wooden skids lo­
cated at the front a nd rear of the assembly. If shipment 

is made by rail or open tr uck , the equipme nt i� e nclosed 

in a weath�rproof cover ing. When shipment is made in m 
enclosed or covered t r uck, the weatherproof cover ing is 

omitted. Each shipping group is plainly marked with or 

accompa�ued by an identification Shop Order number , 

the Ge neral Order nurn h e r  ami the shipping weight. A 
Jist of the contents of e ach shipme nt is included wi th the 

shipping papers. 

A Type DS outdoor switchgear a$sembly is inherently 
weatherproof. If an assemb ly i� separated into more th an 
one shipping group, the ma t ch ing end s  arc rigidly b r aced 

and provided with weatherproof covering as required . 

All vert ical section s are given commercial tests at the 
factory , after whidl they are carefully inspected and pre· 

TRANS F O R M E R  

CON NECT I O N  

R E A R  DOORS 

1 1 8 , 5  

pa red for sh ipment b y  personnel experienced in t he 
proper handl ing of electrical e4uiprl le n t .  

2 . 1  RECEIV ING 
When a swit�hgear assembly reaches its d e st inat ion , the 
Pu rchaser should check the material act ually r eceived 

against the shipping list to be sure that all parts have been 

received. This should be dune prior to discarding the pack­
ing material to avoid loss of small parts. If d amage is 
found or suspe c ted , file claims as soon as possible with 

the transportation company and notify the nearest repre­

sen tcttive of Westinghouse Elec tric Corporat ion. If t he 

switchgear assembly is to be ins talled as soon as received , 

it is recommended that the unpacking and handling be 

done as outlined in the paragraphs that follow . If t he 
switchgear assembly 1s to he stored or held for some t ime ,  
it is ad visable to unpack suffici�:n tly to check the ship­

ment for completeness and condition ; then reseal paddng 
for protect ion until in$tallation. 

I f  shipping braces described in Section 3 .6 are removed 

for inspection at intermediate location, in  order to pre· 
vent damage during transit ,  they must be replat:cd be fore 
shipping to !mal destination. 

A IS L E  
SP ACE 

I N DOOR 
SWITCHG EAR 

1 04.62 78.62 

PLAN V I EW 

Fig. 20 DS Outdoor Housing Outline 

ANCHOR 

B O LT 

42.5 
BASE 

S I D E  V I E W  

ANCHOR 
B O L T  
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1 8  

2 2 HANDLING 

For c ase nf h andl ing hy a crane,  each indom �h i pping 

grnUfl is equipped with l i ft ing a ngles extend ing the length 
of the shipping group . On long l ineups, a suitabk spreader 
should be used wil  h the crane sling to prevent any hori· 
wntal  compressive luads 011 the l i ft ing angles. Tl1 e l ift ing 
angles are to be removed a nd d is..:ardcd after installat ion 
is cumplc tc .  

It i s  preferable to l ift the  shipping groups into posit ion 

by a crane. However ,  if a <:ranc is not available, t hey can 
be sk idded intu place o n  rollers. The longitudinal wooden 
skids provided at the fron t and rear for shipment ma y be 

used directly wh e n  roll ing sid eways,  but for front -t o -back 

roll ing add it ional temporary skids must be p rovided in 
this d irect ion. NEVER LET THE ROLLERS ENG AG E  

T i l E  SWITCHGEAR DIREC'TL Y DISTORTION AND 

DAM AGl:. M A Y  RESLI LT.  

One method fo1 removing the rol lers and skids and 

lowenng the switchgear assembly int o pl ace , i s  the u se of 

long wedges fabrica ted fmm 4 x 4 's cut on the d iagonal .  

With a large crowbar eac:h corner may be lowered al ter. 

nat ely a fraction of an i nch .  Two 2 .0 x .50 inch slo t s  are 

also provided in the front o f  the uni t for thi s  p ur puse a� 

shown in F1g. 2 1 .  

Each outdoor switchge<1r assembly is equipped w1 th 

lifting lugs at tached to the base a nd <.:able spreaders a t .  
ta<.:hed t o  upper porl ion o f  the end walls  t o  exped it e lift. 

ing b y  crane. 

Handl e  all  cra t ed o r  un.:rated sw it<.:hgear assem b l ies 

wtth extreme care since the d rawout air circuit breakers 

may be shipped in their compartments and the front 

p;mcls rw1y <.:ontaiu del icate i n struments,  mete rs.  or re­
lays which may be d amaged by ro ugh handling. Wh�n 
hand l i ng the shipping groups. care should be exercised to 

avoid b reakage �nd saa tching or marr ing o f  t h e panel 
finish. Instructions for removing the shipping b races from 
the drawout breaker element are included l a ter in this 
book. 

I f  an indoor �wit c:hgcar assembly will be exposed w 
d u st and d irt during construction,  prior to heing placed 

in service, it should be covered for protection.  Removable 

elements should be stored in their compa rtments or 
covered separately . 

2.3 SfORING 

An indoo1 5Witchgear assemb ly which cannot be installed 
and put in to service immed iately should be stu red in a 

dry,  clean place, preferably indoors, in a heat ed b uild ing. 

Trouble and delay will be avoided by having good storage 

facilities arranged so that the a ppara t u s  w1ll be accessible 

o nly to authorized per &J n s, and can be quickly lo ca t ed 

when required in the erection program. Cond it ions such 

as dampness, cha nge s  in t empera t ure,  cement d u st , and 

corrosive a t mosphere should be carefu lly guarded aga inst . 
If n e cessary to sto re outdoors,  special precaut ions will b l� 
requ ired to keep it clean and warm enough to con trol 
condensatin n.  It will be necessary to co\'Cr thc .witchgear 
assembly and in st all t emporary heat ing equipme nt . Ap· 

proximately 250 w a t t s  per verl kal section ace required 

fur average condit ions.  Outdoor storage of an indoor 
switchgear asscrnb ly, even for a brief period , is no t recom· 

mended and should be avoid ed if at al l possible . Tlw 
weatherpmof covering which may have b � e n  provid ed 

d uring shipment i s  NOT adeLjtJ ate protection during out­
door storage. 
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A Ty pe D S  o utdoor switchg1:ar assembly requires a 
minimum of care d uring outdoor storage . The area should 
be reaso nably free from d u st a nd corrosiv� g<tscs and t he 

spa.::e heat ers which are a sta ndard feat u re ur this  equ ip·  

ment should be energized to  prevent cundcmation. Adr.li·  

tiona! protection w il l  he required for th� exposed ends at 

shipping b reaks if the equ ipmen t  is sh ipped in mor e  than 
one shipping group .  

During storage t h e  �witchgear assemb ly shipping 

groups, eit her indo o r  or outdoor, should be plat:cd on 

smooth and level surfaces to prevent unnecessary strain 

and poss1b lc d i stor t ion.  

2.4 WEIGHTS 

Weights listed in T able 3 are approxima t e .  They will vary 

according to the actual complement of equipment sup­
plied on the switL:hgear a ssemblies, depth of units,  b u s  

mat erial and bus rating. Circuit break er weigh t s  will vary 
slightly due to the differences in fun ct ional wrnponents 

o n  the individual breaker and the size of t he cur re nt limit · 

ing elemen t s  supplied on DSL breakers. Fuse truck 
w eights  will vary d ue to the d ifference of available fuse 
sizes. 

However, these weight s are sufficiently a ..:..:ura t e  tu be 
used in planning fou ndations a nd sch eduling handling 
eq uipment at the point of imtalla t in n .  

2 . 5  LIFTING T H E  BREAKER 

When it is necessary to l ift t he b reaker off the ra ils, a ll 
lift i ng mould he done only with t he accessory lifting 

ada pt er .  DO NOT ATT EMPT TO LIFT BREAKER WITH 
ORD INARY CRANE HOOKS, ROP ES ,  CHA INS ETC . ,  

A S  V ITAL PARTS SUCH A S  W IR ING , BARR I ER S  AND 
A RC CHUTE PARTS M IGHT BE DAMAGED. The lifter 
eon!ists essentially of two sheet st.eel hooks specially 
shaped to hook under the top edges of t he large ope n ings 

on each circuit breaker sid e shee t ,  ur in the specially pro­
vided lifting lugs on some breakers, and a spreader. Ac­

tual lifting may he with a crane, dtain block or with the 

optional lift ing mechanisms which c�n be supplied with 
the switchgear assemb ly . The breaker must h e  pulled 

completely to the end of the rails. 

There are t wo d ifferent l ift ing device s wh ich may b e  

suppllcd a s  optio ns wi th  an mdo o r  assemb ly . One is a 
movable t ransport truck which can he rolled up in front 

of a circuit break er compartment. Its integral l ift ing 

adapter is then attached to the circuit breaker and the 
breaker is l ift ed from the ra ils u sing the hoist mechanism. 

Table 3 - Type DS Switchgear Weights 

( A pproximate Pounds) 

lndour Sw it chgear Assemblies 
CirL:u it  B reaker Vertical Sections - Less 
Breake rs  

2 I inches w id e  . . . . . . . . . . . . . . . . . 1 400 

34 inches w id e  . . . . . . . . . . . . . . . . . . 1 500 

A ux iliary Vertical Sections 

2 1  inches w illc . . . . . . . . . . . . . . 1 1 00 

30 or 34 inche s wide . . . . . . . . . . . . . . 1 200 

Standard Transformer T ransition Vertical 
&ct llHl . . . . . . . . . . . . . . .  . 

O u t door Sw itchgear Assemblies 
End Trims - One Set per Assembly 

Cin:uit Breaker Vert ical Section s Less 
Breakers 

2 1  inches wide . . . . . . . . . . . . . . . . .  . 

34 inches w ide . .  

Auxil iary· Vertkal Sections 

2 1  inches willc . . . . . . . . . . . . . . . .  . 
30 or 34 irH..:hcs wide . . . . . . . . . 

1 000 

1 300 

2 1 00 
2400 

1 800 

2 1 00 

Standard Transformer Transit ion Throat . . . 600 

Drawout  Elements 

DS-206 Circu i l ll reahr. . . . . . . . . . . 1 5 0  

DS.206 S Circuit B reaker . . . . . . . . . . . . . . 1 60 

DS-4 1 6  Circuit B reaker. . . . . . . . . . . . . . . 1 9 5  
DS-4 l 6 S  C ircuit Breaker . . . . .  200 
DS-420 Circuit Breaker. . . . . . . . . . . . . . . 200 
DS-632 Circuit Breaker. . . . . . . . . . . . 300 
DS-840 Circu i t Break er.  . . . . . . . . . . . . . . 400 
JJ S L-206 Cir cui !  Breaker . . . . . . . . . . . . . . 200 
DSL4 1 6  Circuit Break er. . . . . 260 
DS-3200 Fuse Truck . . . . . . . . . . . . . . . . 325 
DS-4000 Fuse Truck . . . . . . . . . . . . . . . . 430 

19 

The truck can t hen b e  rolled away from the compartment 

and the circuit breaker lowered.  IX) NOT ATT EMPT TO 

TRANSPORT THE C lRC U H  BREAKER WH I LE IT IS 

STILL SUSPENDED IN M I D  AIR. 

The more common accessory is t he cantilever Traveling 
Lifter which is mounted permanently on the top of the 

assembly. The boom of the lifter i s  equipped with rollers 

so it can be positioned in front of a ny compartment. With 
the integral lift ing adapter attached to the circuit breaker, 

the b reaker can be lifted from the rails using the crank­
op;:rated , geared , hoist m echanisrn and either moved to 

! . ll .  3 2-690-fJ 
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2 0  

any other kH:at ion i 1 1  the assembly or  lowered to the 

floor .  This device does not provid e transport means to 
move the breaker t o  or  f rom the assembly. 

Type O S  Ou tdoor Swit chgear Assembl ies are provided 
w i th a t raveling l i l ter a> standard equipment. This lift er 

LB. 32-690-D 

is similar to the one described above for indoor equip­
ment w ith the exception that due to space lilnita tio ns 
th� geared ho ist mechanism is of the br idge-type rather 

than can 1 ilevcr . 
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SECflON 3 - IN STALLATION 

3.0 G ENERAL 

Proper installa t ion of a Westinghouse Type lJS Low Volt· 
age Me tal-Enclosed Switchgear Assembly is o f  prime im­

portance. Ton much emphasis cannot be placed u pon thi� 
phase of the work. Study the assodated instruc tion books 

and all drawings carefully.  In most cases, all drawings w ill 
be sen! to the Purchaser some t ime previous to the ship­

me nt of the gear to enable ad equate advance planning. 
These drawings w ill in clude general a ssemb ly,  front view, 

plan view , 11oor plan , sch ematic and connection diagrams. 

3. 1 LOCATION 

ln locating a Type OS Indoor Swi tchgear A ssemb ly ,  con· 
sideration must b e  given to  t he aisle space required � t  the 

front and rear of the equipment as well as sp ace at the 
ends of th e  lineup. The recommended minimum aisle 
space is shown on the floor plan d rawing furnished with 
the order . Fig. 30 shows a typical floor pl an and a table of 
dimensions for the variou s  depth units. The space at tht: 

fro nt m ust be su fficie nt to permi t the opening of d oor s, 

the insert ion and withdrawal of t h e  breakers and the ir 
transfer tu other compartment s by means of the hoist. 

The spac.:c at the rear must be suffident for ms lallation of 

cables. inspection , and maintenance. 

For a Type DS Outdoor Swit chgear Assemb ly , suffi­
cient space m u st he pruvided for t he doors to be opened. 

3 .2 FOU ND A TlON 

Each Westinghouse Type DS m e tal-enclosed switchgear 
assembly is fabricated in weld ing fixt ures. Sinc.:e the toler­

am:es and adjustments are kept to a minimu m , it mu st  be 
installed on a smooth level base. 

Extra care by the Purchase r in laying out and preparing 
the foundation will result in reduced installation costs as 
well as good swit chgear assembly performance. 

The station flour or foundation rnust b e  strong enough 
to support the weight of the equipment without sagging. 

Table 2 tabulates th e approx imate we ights for the various 

ratings of indoor switchgear assemb lies. Actual weights 

w ill vary depending upon the type and amount of equip­

ment in the ind ividual units. Adequate safety facto rs must 
be used . If the foundat ion is subject to vibration, special 

mounting must be provided to prevent the transmission 

of vibrat ion or shock to the equipment_  

The preferre d method of andwring an indoor switch­

gear a>sembly is by fastening it to steel dwnne\s which arc 
properly embedded in the concrete f1oor. Fig 24 shows a 

typical l ndoor plan that may be used for est ima t ing pur­

poses. Detailed floor plans for d rilllng and locating this 
steel arc su ppl ied wit h each o rder. 

3.3 FLOOR STEEL 

Anchor bolts, fl<>or steel,  and other fou ndation matef lal 

are to be furnished by the Purchaser. 

A 4-inch (5 .4 lb./ft . )  structural channel is recom­
mended as a m inimum size for the average l ineup of in­
door equipment. When large unit substation transformers 
are included in the installation, the tloor steel under the 

transformer should be installed in accordance with the 

transformer manufacturer's recommendations. 

IMPORTANT : THE F RONT AND REAR CHANNELS 

MUST BE SET LEVEL AND ALIGNED WITH EACH 
OTHER AND MUST BE LEVEL OVER THEIR ENTIRE 

LENGTH TO AVOID D ISTORTION OF THE SWITCH­

GEAR STRUCTURE .  THE FINISHED F LOOR MAY 

HAVE A SLIGHT PITCH AWAY FROM THE CHAN­
N E LS, BUT IN NO CASE SHOULD THE FINJSHED 

F LOOR BE H IGHER THAN THE CHANNELS. 

Each unit is fastened to the floor channels by either 
bolting or welding as shown in Fig. 2 5 .  If bolting is to be 

u sed , the mounting bol ts mu st be placed in the floor steel 

before the concrete is poured tn assure that the tapped 

holes w ill not fill with concret e.  Welding IS a qu ick and 

easy method o f  scL:uring the switd1gear assemb ly in place 

and eliminates the layout oi the mounting holes in the 

channels. 

F\om channels arc not require d for a Type DS Outdoor 
Switchgear Assembly. See Fig . 23 for anchor bolt loca· 
tions. 

3.4 CONDUITS 

Provisions must be made in the foundation for the con· 
d uits which carry the main cables, control wiring , and 

ground cab le when such cond uits ente r the swi tchgear 
assembly from below . The specific floor plan mu st be 
used for determining the final conduit layout,  spacing of 
tlom channels, and floor space required for each switch­

gear vertical section. 

J.Jl. 32-6'JG-D 
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4 I N .  CH A N N E L. I R O N  BASE 

BY O T H E R S  

I 1 8  I N .  WD X 1 2  I N .  D P  

A U X .  UNIT 
CON DU IT 

SPACE 

"N OTE 1 "  

. 562 X 1 . 00 RD 

EN D SLOT (4) 

1 .50 

R E AR C HAN N E L  
OPTI ON A L  

rp-t), ,, 
18 
21  
34 

L ot 

33.94 D S L  AND DS840 

® --�---------------- 0 -----------------M 
• 

M I N .  SPACE R E QU I R E D  

FOR HAN D L I N G  B R EA K E R  

2.00 

Fig. 22 Typical Floor Plan 

LB.  32·690-J) 

1 8-21 AND 34 A U X .  U N I TS 
2 1  A N D  34 B K R  U N I TS 

NOT ES : • - VA R I A B L E  D I M E N S I O N S  I N D I C ATE D BY 
LETTER I N  Q TO BE S HOWN ON 

CUSTOMER'S G E N E R A L  A R R A N G E M ENT 

DRAW I N G 

- STUB CON D U I T  MAX. 1 . 25 I N .  A BOVE 

MTG . S U R FA C E  OF SWG R .  

1 . 44 

12 IN. O R  18 I N .  T R A N S I T ION SECT ION 

1 2" OR 1 8" 
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I 1 .38 IN .  O IA .  ACCESS HOLE K N OCKOUT I I 

'----

@( 
l ' : 
I I

I 

1 

J 
I 1 lL- - I 

F R O N T  H I NG E D  
DOOR 

IN  BOTTOM CRADLE 

.3 75-1 6 x 1 .  I N .  HEX STL. BOLT 

2 AT U N I T F RONT ON LY 

.375 LOC K WASH ER 
. 3 75 W I D E  F LAT WAS H E R  

Fig. 23 A nchor Bolt D e  tail 

Encircl ing loops of r e info rcing or building steel around 

single phase conductors should be avoided in r.he areas for 
m ain cables when these c i rcuits are raled at 600 amperes 
or above. 

Conduits should proj e ct above the finished noo r ap­
proximately t wo in�hes for an indoor switchgear a�sem­
hly. I t  will simplify mov ing the groups into place if the 
conduits arc t1ush with the �oncrete surface and appro­
pr iate extension sleeves added after the  u nib arc in th eir 

final location. O therwise it will be necessary to raise the 
u nits o n  t imb ers " sufficient height to clear lhe tops of 
the (\l l iduirs.  

I t 
l j  
I J  
, ,  
I 

I I � : : I I I I I I 
I I I I � 

Consideration should be given to installing condulls 
for fut ure circu its  at this time. 

3.5 SHIPPING SKIDS 

If possible, the shipping skid should remain o n  each ship­
ping group unl il it is at o r  near it� final location. This w i ll 
allow the u s e  of pipe rollers for rnoving the shipping 
group ; a nd will also lessen any chance of distortion Juring 

fin a I positioning. 

Refer to F ig. 24. The front and rear wood sills of the 
�kid are fastene d to the bottom of t he end vertical sec-

LR.  3 2-690-D 
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2 4  

B R E A K E R  

SUPPORT 

CRADLE 

COUNTER BORED 
HOLE I N  S I L L 

F R ONT V I EW OF E N D  U N I T  

H E X  STE E L B O LT 

SIDE VI EW - S E CT I ON A-A 

Fig. 24 Removal of Shipping Skid 

t ions of the group by u t otal  of four steel bolts - one in 

each corner. To remove the lw lts, the skid must he raised 

a minimum of 6 inches above the floor ; and a standard 

h�:x socket  wrench used. 

Although only one bolt is used at the corner of each 
shipping group, several captive nuts may be furnished in 
each vertical section. All should be removed prior to fas­

tening the vertical sections to the t1oor steel . The nuts at 
the front of the vertical section are located below access 

holes in the front of the breaker support cradle in the 

bottom compartment. If b reakers are furnished in these 

compartments, they must be removed as the shipping 
braces cover the access holes. Refer to section on shipping 

braces below. 

The rear captive nu ts are located in the bottom chan·  
nel of the vertical section rear frame. Remove the bol ted 
rear covers for access to these nuts. The clips holding 
these captive nu ts may he pried out with a screwdriver. 

3.6 SHIPPING BRACES 

Circuit breaker� may be shipped either in separate cartons 

ur secured in their own compartme n t s .  If the circuit 
b reakers are shipped in separate cartons, they should be 

I .B.  � 2·690-D 

lJRJ\WOUT 
POS I T I ON 

I N D I CA T O R  

S H I P P I N G  

fl f-\ AC I:  
R F M O V E  
A N D  

lJISCA H D  

PAN C· 
.. ) H E A D  

scR rws ---� 

L F V c H I N Cr;, 
D C V I C E  , . ,  

Fig. 25 Fron t View uf Ty{le DS-4 1 6  Breaker Shipped in 
Compartmen r ( 390896) 

unpacked carefully tn avoid damage. If they are shipped 

in their own compartments, th e instructions in this sec­
t io n  should be followed . SEE ITEM 2.5 ON LIFTING 

T H E  BREAKER. 

Before the circuit bre aker element can be withdrawn 

fro m its compartment for the first t ime , the shipping 
braces must be removed from the lower pa rt of the 
breaker front panel . Refer to fig. 25 . During shipment, 

the front wheels of the breaker are lifted approximately 
1 /1 6  inch above the compa rtment rails; a nd the unit is 

held part way between disconnected a nd test positions by 
m eans of ils levering device. 

NOTE :  Preliminary operation and inspection of the draw· 

out breaker unit are covered in detail in Instruction Book 

33-790- 1 .  

Fig. 26 is a drawing showing the side view o f  a typical 

breaker in its compartment as received. Study this figure 

and the following steps carefully before proceeding. 

NOTE : Step numbers below correspond to numbers on 

Figs. 25 and 26. 
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I .  Remove the sponge rubber padding and tape frorn the 
compartment rails and the knob on the top of the spring 
charging handle .  (Shown in Fig. 25. )  

2.  With a screwd river ,  removc the two (2) outside .25 -20 
pan head screws from the bottom leg of the shipping 

braces. Do not discar d ,  as later they will be ret urned to 

their tapped hole s. Do not remove the l:enter screw . 

3. Using the crank to opera te the levering d evice, release 
the breaker from the shipping position. The crank will 
be shipped in � box of separate details. This procedure is 

covered in detail in the breaker 1 .8 .  3 3 -790- 1 . Whe n the 

position ind ic�tor sh ows the levering device to be in the 

"remove" position ,  and the hand crank will no longer 

turn. remove the hand crank . Pull the breaker out onto 

the extended rails. Th is w ill require more effort than nor-

. 25-20 SCREW 

25 

mal as the rear whe els are j �rnmed by two lengths of pbs· 

tic tubing used for shipping o nly. 

4. Remove the tw:l (2) .25 ·20 screws h oldiug the ship· 

ping braces to the fro nt panel ()f the breaker. Care must 
be exercised to prevent marring the fw nt panel. Two or 
more flat washers arc used between the braces a nd front  
panel for shipp ing. Discard the  b races. 

5. Immediately replace the two .25 -20 screws in t h e  front 

panel, discarding all washers. 

6.  With the breaker pulled completely to the end of t he 
rails,  remove the two (2)  three inch long pieces of split 
plastic tubing th at are on the top rear of the stationary 

rails immedia tely below the hold-down hooks. This tubing 

is for shipping purposes only and is to be d iscarded . 

• TWO f LAT WASHERS 

, . .  ��:::-'-1 ' '.:.. - . 1 1 \. _ _ _ _  _ 

' ------ ® 

' .. 
l.,- ---� -.. � 

0 

Fig. 26 Section View u[ Type DS Breaker Shipping Detail!. 

PROTECT I V E  PAP E R  

L E V E R ING D E V ICE ARM 

® 
+ 

SPL I T  PLASTIC 
TUSING R EMOV E 

® 
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7 _ If secondary disconnect mg �ontacts are supplied , a 
sh eet o f  protect ive paper Is inser ted b c l wecn the sta­

t ionary and moving conta..:ts during shipme nt. This mu st 
b e  removed and d iscardcd . 

l . B .  3 2-690-D 

H. Push lhc b reaker back into i rs  compartment ,  and re­

place t h e  two (2) . 25 -20 pan head screws at the front edge 
{1 f the crad lc .  
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SECTION 4 - ASSEMBLY OF SHIPPING GROUPS 

4.0 GENERAL 

When correctly installed, the verllcal se<.:tlons for both in ­

door and outdoor metal-enclosed swit chgear assemblies 
should conform to the following requir ements:  

I .  Front panels form a straight true l ine ; and when trans­
formers and/or o ther gear arc ind ucted, the fron ts shoulcl 
line up or form parallel planes. 

2. Vertical sect ions correctly spaced frQrn center to 

center  ami plumh . 

3. Entire assembly of vcrti<.:al sections securely fastened 
to tloor channel� or b ase pad. 

4. Shipping groups must be securely bolted together, and 

all bus and cont rvl wiring connections properly made . 

. 38 LOCK WASHER 

. 38- 16 H EX STL.  NUT 

L.H. GROUP 

A suggestion for lining u p  the shippinf!. groups is to es­

tablish a base line a few inches in front of the swit chgear 

assemb ly and parallel to the final locat ion . Equalize the 

d i stances from the front  of the shipping gro ups to t he 

base l ine,  thus making the fa�.:e o f  the switchgear assembly 

paral lel to the base I inc. 

Check the plumb ness of the vertical sections by drop­
ping a plumb line from the exact center or the horizontal 

steel m ember at  the top fron t  of each vertical section. It 
should a lign with the center of the bottom cross channeL 

After the first shipping group has bee n  located , the 

second shipping group should be moved int o position and 

similarly checked . The shipping groups are fastened to ­
ge ther at locations which ar e  shown in Fig. 2 7 .  Special 

short neck .38-16 x .75 steel carriage bol ts are furnished 

.38-1 6 x .75 S T L  . 

CAR R I AG E  B O LT · 
S H ORT N E C K  

T I E  SO L T HO LES ( 1 1 )  
B O LT I N G  D E TA I L  

+ t 

Fig. 27 Tie Bult Locations for ]vining at Shipping Break 
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fo r this purpose. 11 will fac ilitate assembly to locate the 

bolt head in the right hand u n it with the uut and wash­
ers in the left hand unit .  These should he t igh tened to 
the torque as shown in Table 5 .  

4 . 1  BUS CONNECTIONS 

All connect ions of th e main a nd neut ral buses and ! he 

ground bus at shipping b reaks a re made by means of 
bo l ted splice plates. These are always plated ,  bo lted joints. 

All necessary hardware and splice plates a re included. Pro­

vision is m ade at the ends of the lineup not adj acent to 
tran£formers for fu ture expansion by means of bolted 

j o ints. 

Table 4 shows alumin um and copper bus size and 
quantity for various ratings. 

Table 4 
Bus Sizes 

Bus Size Qty. Rating (Amps) 

Aluminum Horizontal Bus 

1 /4 X 3 l 600 
1 /4 x 3 3/4 l 800 
1 /4 X 4 1 /2 1 1 000 
1 /4 X 6 1 1 200 
l/4 X 4 ..., 1 600 .:. 
1 /4 X 5 2 2000 
J /4 X 6 2 2 500 
1 /4 X 6 3 3200 

Copper Horizontal Bus 

l /4 x 2 3/4 1 800 
1 /4 X 3 1 /2 1 1 000 
1 /4 X 4 I 1 200 
1 /4 X 6 I 1 600 
1 /4 X 3 1 /2 2 2000 
1 /4 x 4 1 /2 2 2500 

1 /4 X 6 2 3200 

J /4 X 5 3 4000 

4.1 . 1  Ground Bus 

The joint in the ground bus is made by means of a single 

splice plate bolted directly to tl1c inside of the rear steel 

frame. See Fig 3 1 .  

LD 32-690-D 

4 .2 PREPARATION OF BUS JOINTS 

The bol t ing a r eas nf all bus materials are plated to provide 
the optimum joint. Ir1 some atmo sphere s  t he pla ting wtll 
become tarnished , but th is does n ot reduce its e ffect ive­
ne ss. Dirt, grease , and other foreign ma t erial mu st be re­
moved from the su rfaces before they are j o i ned . Use a 
lint-free cloth , slightly dampened with wa t e r  to clean off 
the joint area. Wipe it d ry. Tf t he l int-fre e ,  wat er­
dampened cloth does not produce sat isfa<.:tory results, usc 
a lint-free cloth dampened with a mild solvent such as 

mineral spiri t s ,  Stodd�rd solvent , or isopropyl alcohol. 

Again, w ipe it dry after cleaning. 

'"''"'·h'' 
THE MILD SOLVENTS DESCRIBED ARE FLAMMA­
BLE. PROVIDE ADEQUATE VENTILATION AND 
KEEP AWAY FROM FLAMES AND OTHER IGNITION 

SOURCES. CONSULT YOUR SAFETY DEPARTMENT 
BEFORE USING .  

4 . 3  MAIN POWER CONNECTlONS 

Fach low voltage rnetal -eudosed swit�:hgear assembly is 
provided with so l derless cab le �:onrwctors for t erminating 

the main power cables only when specified by the Pur· 

chaser. See Fig. 1 6. 

Be fore making up the connections, the phase of each 
cable must be d e termined. Normally, a swil chgcar assem­

bly is supplied with connect ions for phase sequence 1 -2 -3  
u n l ess otherwise r eqllired on the particular o r d e r .  

4.4 BOLT TIGHTNESS 

All b o l t s  hold ing structural me mb ers, barriers and covers 
are installed in the fJctory t ightly eno ugh to insure 

rigidity of the assembly and to prevent rattling of the 

C<JVer� a fter  the equipment is  energized . When covers or 

ba rriers are removed during in stallat ion , care shou ld be 

taken to solidly t ighten all  bolts after replacing. 

llolts installed in bus j oints and connections are nor­

m ally high strength steel. Silicon bronze hardware is su p­
plied only when spec ified by the customer. The rel ia· 

bility of cu rrent conducting joints is dependent upon the 
tightness of the joint . Therefo re, extreme care must be 

t aken when making or remaking bu s joints in the field 

to insure their tightness. Bolts in bus connections should 

be tightened according to Table 5 .  
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Table 5 - Bolt Tightness For Bu<; Connections 
rr IS ESSENTIA l .  THAT PHA SE ROTAT ION AND 

PHASE ANG LE BE TH E SAMF. WHEN TWO SYSTEM S 
ARE TO BE PAKALLELED TO AVOID POSSIBLE 

DAMAGE TO EQUIPM ENT. PHASE ROTATION MUST 

Bl·: IN ACCORDANC E WITH THE DRAWJNGS SO 
THAT INSTRUM ENTS,  METERS AND R E LAYS WI LL 

FU NCTION PROPERLY. 

Torque in Foot-Pounds 

Bolt Material for Bolt Size 

.25-20 .3 1 -1 8  .38-16 .50-13 .62-l l 

High Strength When forming cables for termination within sw itch. 
gear assemblies, avoid sharp turns, corners, and edges in 
order to prevent damage to, or weakening of the cable 

insulation. The cable manufacturer's instructions should 
be followed dosely in determining the mi nimum bend ing 
radii of cables. This will vary with the ty pe �nd size of 
cable involved. Cahle supports as r equired may be at· 
tached to the frame of the switchgear assembly.  

Steel 5 1 2  20 50 9 5  
Silicon Bronze 5 1 0  1 5  40 5 5  

4 . 5  BARRIERS 

S1cel barriers separating the hus and cable compartments 
arc optional items. When barriers have been provided on � 
sw itchgear assembly , they should be in place before feeder 

cables arc installed . 

Adequat e electrical and mechanical dearances must be 

provided between cables, conduits,  and bus in this com-

r BUS COMPARTMENT 
, .!>0- 1 3  H IG H -STR ENGTH BO LT JlU P R IGHT 

\ .50 STL. I I 
\. W ASH ER !i, PHASE '--- <t, P H ASE 
··.. 7 SP LICE P LATE 

· .  , .375 ST L . WASHER 1.375 ST L . LO CKWASH ER f 
i _· I \ l 

\ £375-16 H E X .  ST L .  BOLT r SP L I C E  P LATE 

' - , · - �C��j:O-R :Jl� :. ,N BUS �PT t�'TO R ISCR \ · ... ·.. 
rnr- SPA CER 

\ \  · .50 STL.  WASHER 
\ 'L .50 ST L. LOCKWASHER 
- 50- 1 3  HEX.  ST L NUT 

.50 STL WASH ER 
3 75- 1 6  ST L .  CA R R IA G E  BOLT J 

FRONT O F  SWITCHGEAR 

.....---
+ - - - -

r-,cg -
{ (Q) ' '---- ... . . . . .. .. .J ... -

+ - - -

�© 
(Q) 

� ,...- - -
� 1--- - -

( �I 
�,......-' L--... - -

·-

-
1-- -

. 

- -

L-..- h.,...... 

Fig. 28 Field Assembly oj'Joinrs 600/800 A mpere Bus 

.-- 1 · .25 X 3 A L U M .  BUS 600A � 1 - .25 X 3 . 7 5  ALUM. B US 800A 

+ + 
nf - ·- - � 1-i' � ©- -g t------, 

) (Q) © 
�\ 
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parunent. Where t.he cables  enter til e  unit, they mu st be 
securely lashed and su pported to w!lh stand any short cir­
cuit forces, and to prevent any st rain or load on the ter­

minals. 

4 .6 GROUND BU S CO NNECTIONS 

Te rm inals of the solderless type are provided <m the 

ground bus in nne or more of the vertical sections, de­

pending upnn the number in the lineup. These are shown 
on the fl oor plan drawing, and are for the connections to 
the station ground which shoul d be a s  direct a cunnectitlll 

.50-1 3 H IG H  
\ STR E N G T H  BOLT ' if_ PHASE 

.50 ST L. 

F R O N T  O F  SIN I T C H G EAA 

Fig. 29 Field Assembly of Joints 2000 Amp Bus 

1 . {1 3 2-690-D 

a s  pussible ,  and should not he run in metal conduit . The 
grou nd ing �unductor should be capable nf carry ing the 

max imum l mc-to-gruund t:ur rent for the d u rat ion of the 

fau l t .  

P41ilt-m+ 
A PERMANENT WW RESISTANCE GROUND IS ES­

SENT IAL FOR ADEQUATE PROTECfiON.  A POOR 
GROUND MAY BE WORSE THAN NONE SINCE IT 
GIVES A FALSE FEELING OF SAFETY TO THOSE 
WORKING AROUND THE EQUIPMENT. 

'BUS 
COMPARTM ENT 
U P R IG HT 

' -- -� 
'f. P H A S E  

f SP L I C E  P LAT E 
' •  ' •  

' 

- 2 - .25 X 3 .5  COP P E R  BUS - 2000A 
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FR ONT O F  SW ITCHG EAR 

co- © 
g cg 
cg cg 

-� . . . 

n ( -- - -
I 
I �p� ! 

( -f-. -

c._...-. 

Fig. 30 Field A ssembly of Joints in 3200 A mp Bus 

BUS COMPARTMENT 

SPLICE. 
P LATE 

- -
r 
I 
I 

I 

'r\l 

CON N .  TO R IS E R  

3 2 5  X 6 ALUM B U S  3200A 

g- cg n 

� rg 
© © 

- - 1- -·-- · -

lr--

.38 F LAT WAS H E R ,  
NUT, PA U.JUT 

L�,:��- 16 ��;=�TL=.=-�""'o�L.tT�� .. �..:�·J�t:8· 1 � -�;:-·,-A-G� so�}--��:�E 

1: 

u I ----
Fig. 31 Field Assembly of Joints in Ground Bus 
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3 2  

NOTE 

IT IS NOT THE INTENT OF THIS INSTRUCTION 

BOOK TO COVER THE DESIGN AND INSTA LLATION 

OF GROUNDING SYSTEMS. BUT SINCE THE IM­

PORTANCE OF ADEQUATE GROUNDING CANNOT 
BE OVERLOOKED , REFERENCE SHOULD BE MADE 

TO "ELECTRIC POWER DISfRIBUTION FOR INDUS­
TRIAL PLANTS" ,  ANSI SfD . Cl l 4 . 1 /IEEE SfD .  1 42 ,  
''GROUNDING OF INDUSTRIAL AND COMMERCIAL 
POWER SYSTEMS". 

4.7 CONTROL CONNECTIONS 

All cont rol wires that connect be twe en two shipping 

groups must be reconnected to their correct points on 
the term ina l blocks provided fo r this  purpose. These 

have been p roperly tagged at the factory and will be 

shown on the connection diagrams for the order. 

Any control connections to remo t e  mo unted relays, 

control switches, instrurnems, etc. will h e  b rought to a set 
of terminal blocks located on the rear frame of the appro­
pr iate vertical sections. 

Con trol w i ring should be checked with the connection 

diagram to m ake cert a in that all connec tions have been 

properly mad e,  all fuses installed , current  transformer cir­

.:uits completed, and loose connect.ions tigh t ened . Before 

L B .  3 2-69�D 

applying control energy, check all cont rol circuits ,  except 
current and v ol tage t r ansformer secondary c ircuit s for 
ground s :  and make sure that all circu its are clear. 

If t h e  control pDwer so urce is o the r  than a sel f­
co nt ained control powe r transforme r ,  the cables from the 

soun;c to the switchgear assembly must b e  o f  adequate 

size to avo id excessive voltage drop d u r ing operation_ 

4.8 MOVING PARTS 

There are few moving part� in the �tat ionary structu res of 
a metal -enclosed �wit chgear assemb ly, and in general,  they 
do not require installation as they are factory-installed . 

However , it is recommended that all moving parts be care­
fully op e rated by hand {even if normally operated a uto­

matically) to assure that no b ind ing or damage ha s oc­
curred dur ing shipment or handling . In some cases, ac­

cessories may be blocked or braced for shipmen t ;  or 

foreign matter m11y have accumulat ed or  lodged in the 

equipment du ring long periods of storage u nd e r  unfavor­

able cond itions. 

4.9 REMOVAL OF BLOCKING AND BRACING 

Som� apparatus, such as me ters and relays, must b e  
t horoughly checked for fo rms of blockmg o r  bracing 

which m ust be removed . 
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3 3  

SECTION 5 - PREOPERATION CHECK AND TEST 

5 .0 GENERAL 

After the sw i tchgear a >sembly and apparatus to be con­

trolled have been installed and ali Jntert:onnections mad e ,  
t h e  equipment should be given a final ch el:k and tested 

before being p laced 1n scrvke . This 1s necessary to assure 

that the equipme nt has been co rrcdly installed and that 
all connections arc co mplete and have b een properly made. 

TO AVOID BODILY INJURY OR ELECfRICAL 
SHOCK , EXTREME CARE MUST BE EXER CISED TO 
PREVENT THE EQUIPMENT FROM BEING CON­
NECTED TO THE POWER SYSTEM WHILE THE PRE­

LIMINARY TESTS ARE BEING CONDUCTED. IF DJS. 

CONNECTING SWITCHES ARE NOT AVAILABLE, 
LINE LEADS SHOULD BE DISCONNECTED TO AC­

COMPLISH THIS. 

5. 1 TEST EQU£PMENT 

The t est equ ipment needed will depend on the sit.e a nd 
type of i n stallatio n .  Portab l e  voltmeters of the multi ·  
scale t ype,  if available , will h e  required . For large and 

complicated instal lations, ammeters should be available in 
case unexpeded trouble develops. Although insula tion 
resistance will vary great ly due to the multiplicity of 
parallel paths in equ ipment o f  this ty pe , an ohmmeter 
and ';m eggcr' '  wil l be valuable to insu r e  thai th ere is no 

breakdown of ins u l at ion. Ini l lal insul at ion valul!S may be 

recorded for comparison to values d e termined a t  a later 
date du ring inspection and maintenance. A cont inuing 
comparative record i� valuable to hel p detect any progres­

sive deterioration of insulation. A simple portable device 
of less than I 0 vol t s  may be used for making continuil)'' 

checks. 

5.2 W lRE AND BUS CONNECTIONS 

Wire co n nect ions, accessible bolted bus connections, and 
insulated joints should be examined to make sure that 

they have not been loosen ed or damaged d uring ship­
ment or installation. 

The conne ct ions to the equipme nt apart from the 

sw itchgear assembly such as remot e  control and inter­

lock circuits, and auxiliary switches should be continuity 

checked tu make sure that they arc also correc t .  The 

e x tent to wl1il:h this will have to be done depends on the 
thoroughness of tbe installa\ion wo rk. There mu st be 
definite assurance that connections are correct before an 
attempt is m ade t<.l operat e the equipmen t .  

I f  heaters are supplied ,  they should b e  e nergized to 
cnnfirm correct o perat io n .  

5.3  RELAYS 

Any relays included on the hinged instrument panel have 
been checked at the factory and a re no rmally set at "mini­
mum" for sh ipme nt . The fmal set t ings of the relays 

should be coordinated with ot her parts of the system in 
a�.;�.;ordance with the Purchaser's standards or opeuting 
pr act ice . If it becomes necessary to modify these relay 

settings, the instruction leaflet for the relay involved 

should be carefully studied . These instruction leafle ts 
show typical connection d iagrams only and may not 

necessarily agree with the conne ctions furnished . Th e 
schematic d iagrams fu rnished fo r the order should b e  
referred to for the actual �.;ormections. 

5 .3 . 1  Covers 

The covers for m e ters, relays, and o ther devices wh ich 
have to be removed during the course of installation and 
test should be carefully h andled when removed. The 

covns should be p u t  back in place promptly to keep dust 

and d irt fwrn collecting on the vital relay par ts. 

5.4 DRAWOUT EU:MENT 

The t r ip $elt ings of the Amptcctor trip d evice> should 
be checked t o  be sure that they arc in accordance w1th 
the requirements of the circu its. For information on com­
plete testing and ma int enam;e of the circuit breakers, sec 
LB. 33-7()0 . 1 .  

5.5 POWER OPERATED BREAKERS 

Power Operated Type DS Breakers have their closing 

springs charged by a motor that is energized automatically 

when the breaker is open and control power is availab le. 

No t more than four pow er-operated breakers in a single 

assembly , should be in the test or connected position 
w ith their springs uncharged and con trol power o ff. Ener­

gizing the con trol power would run all motors at the same 
time and could draw enough cu rrent to blow fuses. 

l .U .  32 -69(}-D 
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