
Instructions for 
SOLENARC® DSE 
Metal-Clad 
Switchgear 

with 
Type DSE 
AC High-Voltage 
Circuit Breakers 

SQUARED COMPANY 
P. 0. BOX 558 • MfDDLETOWN, OHIO 45042 

® 

SU-6150-1 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2 

SOLENARC METAL-CLAD SWITCHGEAR SINGLE UNIT ASSEMBLY WITH 
DSE CIRCUIT BREAKER WITHDRAWN 

©SquareD Company, 1977 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Table of Contents 

Description Page 

Precautions .. ... .. ... . 4 

Section 1 - Description and Operation . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  5 
1. 0 Introduction . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . . . . . . . . . . . . . . .. . . .. . . . .  5 

1. 1 Description . . . . . . . . . . . . . . . . . .. . . . . . . . . .  · . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  5 

1.2 Enclosure description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  5 
1.3 Removable breaker element. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

1.4 Accessories ... . ..... ..... .................. ..... .. ..... .... .... .... .. 1 1  

1. 5 Key interlock system .. .. . . . . ... .. . .. . .. ....... . . ... ... .. . . ... ...... .. .. 12 

Section 2 - Receiving, Handling, Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 14 
2.0 Receiving, handling .. . ..... ........ .... ..... ....... . ...... .... .. .... .. . 1 4  

2. 1 Lifting indoor switchgear ... .. ..... . . . ........ .... . . ... .. . .... . . .. . .... .. 1 5  

2. 2 Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

2.3 Control storage batteries . . ... . .. .. . .. . .... . .. ..... . .. . .. . . .... . . .. . .. .. .. 17 

Section 3 - Examination and Preparation for First Installation . .. . ...... . . . . . . .. . .... . .. . .. 18 
3.0 Foundation . . . .. . . . .. . . . . .. .. .. . . . . .. . . .. ... . ... . .. . . . ... ... . ... . ... 1 8  

3. 1 Indoor switchgear foundation . . ... ... .. . .... . ... .. ... . . .. . . .. .... ... ... . . .  18 

3 .2 Outdoor switchgear foundation . . .. .. .. . . . ... . ... .. .. . . .. . . . . . . . .. .. .... .. . 18 

3. 3 Indoor switchgear structures .. . . .. ... .. .. ... . . . . . . . . . . . . . ..... . . . . . .. . .. .. 2 0  

3. 4 Outdoor switchgear structures ... ..... .. ... ... .. . .. . .. . . . ... ... . . . . .. ...... 2 3  

3. 5 Floor plan and conduit entrance area .. . .. . .. ... ... . ..... ... . . .. ... . .... . .. .. 2 5  

3.6 Main power connections . . . . . . . . . . . . . . . . . . . . . .. ... . .. . . . . . . . . . ... . . . . . . . .  26 

3. 7 Solderless cable lugs ...... .. .. . ...... ... ... .. . ... .......... ..... .. .. .. .. 26 

3. 8 Potheads ........ .... ... .................... .. .. . . ... ... ........ .. .. 2 7 

3. 9 Flexible connectors . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  27 

Section 4- Preventive Maintenance . . . . . . .. . . . . . . . . .. . .. . . .. . . . . .. . . . . . ... . . . . .. . . 27 
4.0 Maintenance .. . . . . . . . ... . . . . . . . . .. . . .. . . . . . .. . . . . . . . . . . . . . . . ... . .. . . .  27 

4.1 Circuit breaker cell . ...... .. .. . ... ..... .. . .. ...... .. .. . . ... . ....... . . . .  2 7 

4.2 Electrical interlock ... .. .... .. .. . ... .... ...... ........ .... . .. . ......... 27 

4. 3 Adjusting and testing . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... . . . . . . . . . . . .. 29 

4.4 Additions to existing switchgear assemblies .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3 0  

3 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



4 

PRECAUTIONS 

Metal-clad switchgear is heavy duty equipment and provided with many safety features. 
It controls high voltage circuits with high fault capacity which can be dangerous and the 
equipment contains many delicate devices. This list of recommended PRECAUTIONS 
should be studied and followed during handling, installation and operation of the metal­
clad switchgear: 

1. Only authorized personnel should be permitted to handle or operate the switchgear. 

2. Handle all switchgear (even if crated) with extreme care as it contains delicate 
instruments and relays which may be d am aged by rough handling. 

3. When uncrating switchgear, exercise care not to scratch or mar the panel finish . 

4. Remove blocking of relay armatures and check control circuits (except potential and 
current transformer circuits) for grounds and short circuits before applying control 
power. 

5. Check proper phasing of all circuits and connect the switchgeai to the station ground 
before applying high voltage power. 

6. Do not work around "live" parts. The compartments of metal-clad switchgear are 
arranged so that , if a circuit has been de-energized, the compartment enclosing that 
circuit may be opened for maintenance without exposing any other circuit. 

7.  Any switches or breakers that have been opened to de-energize the equipment being 
serviced should be effectively locked, tagged, and even blocked open if possible to pre­
vent accidental energization of the equipment. 

8. Service current carrying parts only when these parts are disconnected from the 
system and grounded to the ground bus. 

9 .  Never bring an exposed flame near  a storage battery since the gasses given off during 
charging may form an explosive mixture . 

1 0. In case of fire do not use liquid fire extinguishers until all circuits have been made 
electrically "dead". 

1 1. An ounce of prevention is worth a pound of cure . All personnel responsible for 
supervision and operation should be familiar with the switchgear and its functions. In 
time of emergency there is seldom time to consult the instruction material. 

12. CAUTION. If outdoor switchgear  is to be stored prior to installation, provision 
must be made for energizing the space heaters to prevent condensation of moisture 
inside the switchgear. 

13. CAUTION. If indoor switchgear is to be stored prior to installation, it must be 
protected from the weather and be kept free of condensation. Whenever possible store 
the indoor switchgear where it will not be exposed to sunlight or sustained temperatures 
of 12 0° F. and higher. If the switchgear has been so exposed, the plastic coating supplied 
on the front panels must be removed within 30 days. 

)) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



6 

1) 

Figure 1- 1 .  
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SECTION 1 

DESCRIPTION 

1.0 I N T R ODUCT I O N  

SOLENARC® DSE switchgear is  designed to protect and 
controi most of any type of high voltage distribution circuit . 
All circuit breakers, busses, current transformers, potential 
transformers and protective relays are included in the Metal­
clad assembly. Secondary control devices interconnect all 
components to insure their proper operation in the sequence 
required by the user. The total assembly composed of 
individual components and units which are arranged to 
provide a structure in accordance with the purchase order. 

1 . 1  D ESCR IPTION (See figure 1- 1). 

The switchgear assembly will be in accordance with the 
drawings previously submitted to the user and represents 
a general picture of the complete assembly of the com­
ponents in the equipment. Circuit designations, current 
and voltage ratings of bus , and circuit breakers should be  
in accordance with the drawings. A single Metal-clad unit 
consists of a stationary housing and removable breaker 
element. The breaker element is a type "DSE" circuit 
breaker mounted on a wheeled frame. 

The Metal-clad switchgear is designed to provide maxi­
mum safety to the operator during normal service. There 
should be no danger of accidental contact with high voltage 
live parts because all live equipment and connections are 
enclosed in grounded steel compartments . The circuit 
breaker is designed to isolate the circuit it is controlling,  
when its contacts are in the open position.  

1 . 1 . 1 Control Wi ring 

Normal access to control wiring is available only through 
hinged control panels. When these panels are opened, oper­
ating personnel are completely barriered from all high volt­
age (above 600 volts) circuits . All inter-wiring b etween high 
voltage compartments is isolated in conduit. Inter-wiring 
vertical sections is accomplished by a cable tray beneath 
the control compartment. 

1 . 1 .2 Power Connections 

Access to high voltage circuits is generally available through 
removable steel panels unless otherwise specified by the 
purchase order. Removal of bolted steel panels will expose 
operating personnel to energized live parts and therefore 
extreme caution is required during these operations. 

1.1 .3 I nterlocking 

A system of mechanical interlocking is provided to prevent 
moving the circuit breaker into or out of the operating 
position while it is closed . Safety features such as key 
interlocks , locked panels and electrical interlocking are 
also provided when specifically ordered. All interlocking 
must be confirmed and tested prior to putting the equip­
ment into operation. 

1 .1 .4 Space Heaters 

Outdoor equipment will contain space heaters and ventila­
tors which will prevent condensation from accumulating 
within the switchgear structures.  Strip heater circuits must 
be energized at all times, even if the equipment is not in 
operation. Should the strip heaters become de-energized ,  
all high voltage conductors should be  tested for electrical 
ins�.l1ating qualities prior to energization of the switchgear. 

1 . 2  E N C LOSU R E  D E SC R IPT I ON 

SOLENARC DSE switchgear enclosures are fabricated of 1 1  
gauge hot rolled steel sheet plates. These plates are formed ,  
welded and bolted together t o  form a rigid self-supporting 
structure which is divided by metal barriers between the 
various compartments. All housings are assembled and jigged 
to insure all units are uniformed and accurate in size. 

Each switchgear vertical section is divided into four 
basic compartments. These are: The breaker compartment, 
instrument compartment, main bus compartment and ca­
ble compartment. The side panels on these compartments 
are not removable except at the end of the m ain cross-bus 
compartment. 

Metal barriers within the indoor enclosure may be 
removed for inspection and maintenance with standard 
tools, exterior covers of the indoor enclosure require a 
special "Torx" wrench. A Torx wrench is supplied with 
each switchgear line-up. The wrench is a size T 40 and is 
available from Square D, Middletown, Ohio, under Square 
D Part #A44050-099-1 0. 

1 .2 .1  Main Disconnecting Contacts (Figure 1-2)  

The HV stationary main disconnecting contacts (Fig. 1-2) 
are located within a cast epoxy bell mounted directly 
behind the steel shutters at the rear of the breaker com­
partment. 

The stationary contacts are mounted in bells which are 
individually jig-aligned prior to installation in the housing, 
and again aligned once installed i!n the housing. The sta­
tionary contacts can be replaced without disturbing the 
alignment of the stationary bells. Special tools are not 
required for replacement of these contacts. 

1 .2 .2 Control Power Plug (Figure 1-3 & - 1-4) 

Control power for secondary control circuit is accom­
plished by installing the control power plug on the front of  
the circuit breaker element. This multi-contact plug (Fig . 
1-3 & 1-4) is a "Jones" type plug. Each individual plug 
consists of ten contacts. Four plugs are mounted in each 
assembly for a total of 40 contacts. The wiring to the 
individual plug terminals is accomplished by a slip-on 
(faston type) connector. www . 
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F igure 1- 2. 

The secondary control power plug is installed on the 
front of the breaker by cranking it into position. The 
circuit breaker cannot be closed unless the control power 
plug is fully installed. Any attempt to remove this plug, 
while the circuit breaker is closed, will trip the circuit 
breaker contacts to the open position. This is only one of 
several interlocks on the circuit breaker element. Section 

#4 of instruction manual SU-6150-2 fully describes the 
installation and operation of the DSE circuit breaker. 

1 .2.3 Shutters (Figure l -5 & 1-6) 

Grounded steel shutters are automatically operated by the 
circuit breaker element to cover the stationary main con­
tacts when the breaker is removed from the enclosure. 
These shutters are shown in Figure 1-5 & 1-6. The shutters 
are part of the stationary housing and are raised by rollers 
which are actuated by a ramp permanently bolted to the 
circuit breaker element. The shutters are closed in the 
test/disconnect positions and are raised to expose the HV 
stationary contacts as the breaker is moved from the test 
to the connected position. The shutters can be hand 
operated by holding up two interlock cams and simultane­
ously lifting the shutter . 

7 

Fi gure 1- 3. 

1 .2.4 T ruck Operated Cell  Switch (Figure 1-7) 

The truck operated cell switch (TOC switch) is generally 
a 5 pole assembly. This switch can be modified to supply 
additional poles when required. Each switch ;pole is double­
break and field convertible. The TOC switcih is accessible 
through the relay compartment door. It is operated by a 
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lever mounted on the left hand side of the circuit breaker 
cell when the circuit breaker is levered between the test 
position to the connected positions. This switch elec­
trically indicates wheth�r the breaker is in the connected 
or test position . 

Fi gure 1-5. 

Fi gure 1- 7. 

Fi gur e  1- 6.  

1 .2 .5 Ci rcui t Break er - Cubi cle Ratin g  In terlockin g Scheme 

All DSE circuit breakers and their cubicles are provided 
with an interlock scheme that prevents the insertion of an 
under rated circuit breaker into a cubicle. This interlock 
scheme does permit a circuit breaker with a higher rating 
than the cubicle to be inserted into the cubicle, thus 
simplifying the selection of a spare breaker when required. 

The ratings are based on both current and interrupting 
capacity. Units that may be used based on this scheme are: 

1. A higher current, same interrupting capacity breaker 
may be used, or 

2. A higher interrupting capacity, same current rating 
breaker m ay be used ,  or 

3. A higher current and higher interrupting capacity 
rated breaker may be used , or 

4. A breaker with identical ratings may be used. 

The interlocking is accomplished by inserting one or 
more pins in a block welded to the floor of the cubicle 
and bolting one or more blocks to the bottom left rear 
of the circuit breaker truck . The pins and blocks are placed 
so the pins prevent all lower rated breakers being inserted 
into the cubicle and allowing all higher rated breakers to 
be inserted into the cubicle . www . 
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Whenever interchanging circuit breakers be sure the 
voltage rating of the breaker is the same as the voltage 
rating of the cubicle. 

DO NOT INTERCHANGE VOLTAGE RATINGS. 

Check all the control voltages to be sure they agree with 
the ratings of the cubicle . 

Check the number and specification of the auxiliary 
switch_es to insure proper operation of the control circuits. 

The overall scheme is shown in Fig. 1-8 & 1-9. 

1 .2 .6 D isc onn ec tin g  Ty pe Poten tial Transf o rmers 
(Figure 1-1 0) 

Potential transformers generally supplied with metal­
clad switchgear are of the disconnecting type and are 
designed to provide a maximum of safety for inspection 
and replacement of primary fuses. The transformers are 
mounted on a trunnion which is equipped with contacts 
to automatically engage the primary connections. The 

7.2KV & 15KV INTERLOCK SCHEME 

PINS ITYP.):-il 0 0 
BLOCK {TYP.)� 0 0 0 

�0 0 
o n� 

�0 0� 
�0� 

0 � 

FRONT VIEW 

--BREAKER {TYP.) 

3000A 750 MVA 

--CUBICLE (TYP.l 

3000A 500 MVA 

3000A 250 MVA 

2000A 750 MVA 

BREAKER 

2000A 500 MVA 't_ 

2000A 250 MVA 

1200A 750 MVA 

1200A 500 MVA 

1200A 250 MVA 

Fi gure 1- 8. 

same contacts are used to ground the potential transformer 
when they are in the full disconnect position .  The swing­
out mounting is arranged so the potential transformers are 
a safe distanc� from energized parts and grounded when 
they are excessibJe for fuse replacement. 

The trunnion mounted potential transformers are 
located behind a full door which must be opened to allow 
the carriage to be swung into view by turning a tee type 
handle and pulling down. The trunnion assembly will 
stop automatically when it is in the full down position. 
The secondary contacts are automatically engaged by a 
finger type disconnect located in the upper left hand corner 
of the assembly. This connection is made only when the 
transformers are swung to the full connected position .  

1 .2:7 Curren t Transf ormers (Figure 1·11) 

The current transformers are excessible from the front 
of the switchgear when the breaker element is removed.  
A steel barrier located above the shutter assembly can be 
removed to gain access to these transformers. 

CAUTION: DO NOT REMOVE THIS BARRIER UNLESS 
ALL "LIVE" POWER CIRCUITS ARE DE-ENERGIZED. 

5KV INTERLOCKSCHEME 
BREAKER (TYP.l 

2000A 350 MVA PINS (TYP.)-=0 0 CUBICLE (TYP.) 

0 
BLOCK{TYP)� 0 0 

l@J n � 
�0 0 

�0 

0 0 0 0 
FRONT VIEW 

F igure 1-9 . 

1200A 350 MVA 

2000A 250 MVA 

1200A 250 MVA 

BREAKER 
2DOOA 150MVA £ 

1200A 150MVA 

2000A 75 MVA 

1200A 75MVA 

3000A 350 MVA 
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It is possible to remove and/or replace the current 
transformers supplied with the equipment. The current 
transformers are mounted on a cast epoxy bushing which 
has a grounded electrostatic shield molded into the as­
sembly. This allows the use of a standard 600 V AC win­
dow type current transformer in the over-current protective 
circuits. A maximum of three current transformers can be  
mounted to each bushing. 

Fi gu re 1-10 . 

Fi gu re 1-12. 

Fi gu re 1-11 . 

Fi gure 1-13. 

1 .2.8 Co ntro l  Power Transfo rmers (Figure 1- 1 2  & 1-13) 

The control power transformer with its associated primary 
fuses, is mounted on a welded steel truck which is installed 
in a separate auxiliary compartment in the switchgear 
assembly. The front door of this compartment is opened in 
the same manner as a circuit breaker compartment, to ex­
pose the front of the control power transformer truck. 
The truck is equipped with a steel protective b arrier to 
isolate operating personnel from high voltage connections . 
When the truck is withdrawn from the cell, all high voltage 
connections remain barriered. 
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An interlock is provided to prevent the control power 
transformer truck from being withdrawn without discon­
necting the secondary load. To withdraw the control 
power transformer truck , the main secondary circuit 
breaker is opened, the interlock rod raised ,  and the control 
power transformer can then be withdrawn from the cell. 
As the truck is rolled out of the cell , the high voltage 
terminals are automatically connected to a ground strap 
to discharge any capacitive voltage in the primary windings. 

1 .2 .9 G rou nd Bu s Co nnectio ns 

A ground bus is included with all SOLENARC switchgear 
assemblies. The normal ground bus is tin-plated aluminum. 
Ground lugs are provided on the ground bus at each end of  
the switchgear assembly. Each circuit breaker element 
frame is directly grounded to the ground bus in the test 
and connected positions. The breaker frame is grounded 
through a sliding ground shoe contact assembly. 

Fi gu re 1- 1 4. 

11 

1 .3 R E MOV AB L E  BR E A K ER ELEMENT (Figure 1-14) 

DSE SOLENARC power circuit breakers are assembled on a 
wheeled frame or truck. The breaker can be installed ,  
replaced or  removed from the metal-clad switchgear housing 
as required. A typical circuit breaker element is shown in 
Figure 1-14. Additional descriptive information can be  
obtained from instruction manual SU-6150-2 for the 
breaker element itself. Section 4 of instruction manual 
SU-6150-2 describes the installation and operation of the 
DSE breaker. Study this instruction manual before oper­
ating the breaker in the enclosure. 

1 .4 ACCESSOR I E S  

The following accessories will be supplied with and are 
required, to properly install and operate SOLENARC DSE 
metal-clad switchgear. 
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1 .4 .1 Torx Wrenc h  (Figure 1-15) 

A "torx" wrench, Square D part #A44050-099-IO, for the 
removal of bolted rear panels. All bolted panels are held 
in place by special tamper resistant screws which require 
this wrench for their removal. 

Fi gu re 1-15. 

1 .4 .2 Lev e ri ng Tool (Figure 1-16, 1-17, 1-18) 

A combination levering, manual spring charging and slow 
close handle, Square D part #B44065-076-50, is provided 
for levering of the circuit breaker and for manually charging 
the closing springs if control power is not available. This 
same handle can be used as a slow close tool. 

Fi gu re 1-16. 

Fi gu re 1-17. 

Fi gu re 1-18. 

1 . 5  K EY I NT ERL O C K  SY STEM (Figure 1-19) 

As an option, key interlocks are often supplied with 
SOLENARC switchgear, either in conjunction with the 
circuit breaker elements, disconnecting switches, or dummy 
circuit breakers as required by the users specifications. 
These interlocks are generally noted on the switchgear 
drawings along with their key interchange. www . 
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The key interlock cylinders are normally mounted 
behind the circuit breaker cell door, next to the cell inter­
lock handle. The locks can be single or multiple cylinder 
type. 

Extra keys are normally provided with each interlocking 
scheme which can be used to facilitate installation. 

CAUTION: Prior to placing the switchgear in service, 
the entire interlocking scheme must be carefully checked 
and on.Jy the correct number of keys left in the lock scheme. 
All extra keys are to be removed and stored where they are 
not available to operating personnel. 

13 

Fi gu re 1-19. 
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SECTION 2 

RECEIVING, HANDLING, STORAGE 

2.0 R ECE IV I N G, HAN D L I N G  

Upon receipt of  the switchgear, remove i t  from the shipping 
container. All traces of packing, crating and foreign mate­
rials .. should be carefully removed . Equipment should be 
examined for damage made in route and all parts checked 
against the packing list . A claim for damage should be 

filed at once with the transportation company if the 
shipping container is damaged or if there is any indication 
of rough handling. Notify the local Square D Field Office 
of the damage claim and any shortages noted. See Para· 
graph 5 of Square D's Condition of Sale. The weights for 
SOLENARC DSE metal-clad switchgear indoor and out­
door are given in table #2-1 & 2-2. 

TYPE OF THREE VOLTAGE RATED CONT WEIGHT* WEIGHT* WEIGHT* OF WEIGHT* OF TOTAL 
BREAKER PHASE KV-RMS CURRENT OF BRKR. OF BRKR. WITH CUBICLE WEIGHT* OF 

MVA 60 H2- LESS EACH ARC-CHUTE LESS CUBICLE 
AMPS-RMS ARC-CHUTES ARC-CHUTE ADDED BREAKER WITH BRKR.8 

ARC-CHUTES 

DSE-21 75 4.16 1200 � 4 � 8 � 8 � 6 � 4 
-23 150 4.16 1200 � 4 � 1 � 7 � 6 � 4 
·23B 250 4.16 1200 � 4 � 6 � 8 

1� 
726 � 4 

-23B 250 4.16 2000 � 0 � 6 � 8 � 726 � 4 
-25C 350 4.16 1200 � 4 � 7 � 1 � 6 � 1 
·25C 350 4.16 2000 � 0 � 7 � 1 � 6 � 7 
·25C 350 4.16 3000 � 2 � 7 � 3 � 6 � 9 
-23BU 250 7.2 1200 � 0 � 2 � 6 � 7 � 3 
·25CU 500 7.2 1200 � 0 � 7 � 1 � 7 � 8 
·25CU 500 7.2 2000 � 5 � 7 � 6 � 817 � 3 
·25CU 500 7.2 3000 � 8 � 7 � 9 � 7 � 1 
-62 250 13.8 1200 � 0 � 2 � 6 � 7 � 3 
-65 500 13.8 1200 � 0 � 6 � 8 � 7 � 5 
-65 500 13.8 2000 � 5 � 6 � 3 � 7 � 0 
-65 500 13.8 3000 � 8 � 6 � 6 � 7 � 3 
·57 750 13.8 1200 � 0 � 8 � 4 � 7 � 1 
·57 750 13.8 2000 � 5 � 8 � 9 � 7 � 6 
-57 750 13.8 3000 � 8 � 8 � 2 � 7 � 9 

* �  Kg 

I N DOOR SW ITC H G E AR 

Table 2- 1 .  
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TYPE THREE VOLTAGE RATED WEIGHT* OF WEIGHT* t TOTAL t 
OF PHASE KV·RMS CONT. BREAKER OF WEIGHT* OF 
BREAKER MVA CURRENT WITH ENCLOSURE ENCLOSURE 

60 He ARC-CHUTE LESS WITHBRKR.& 
AMPS-RMS ADDED BREAKER ARC-CHUTES 

DSE-21 75 4.16 1200 � 8 � 1136 � 3 
23 150 4.16 1200 � 7 � 6 � 1 
23B 250 4.16 1200 � 8 � 6 � 6 
23B 250 4.16 2000 � 8 � 6 � 1 
25C 350 4.16 1200 � 5 � 36 � 0 
25C 350 4.16 2000 � 1 � 1136 � 5 
25C 350 4.16 3000 � 3 � 6 � 7 
23BU 250 7.2 1200 � 6 � 4 � 9 
25CU 500 7.2 1200 � 1 � 1294 � 3 
25CU 500 7.2 2000 � 6 � 4 �� 8 
25CU 500 7.2 3000 � 9 � 94 � 1 
62 250 13.8 1200 � 6 � 4 � 9 
65 500 13.8 1200 � 8 � 4 � 1 
65 500 13.8 2000 � 3 � 94 � 6 
65 500 13.8 3000 � 6 � 4 � 8 
57 750 13.8 1200 � 4 � 4 � 6 
57 750 13.8 2000 � 9 � 4 � 1 
57 750 13.8 3000 � 2 � 4 � 3 

tTypical for standard circuit breaker bay, add 1450 lbs. or 653 kg. for 
* 

� end walls on each building. . 

OUTDOOR SW ITCH G EAR WA L K- I N  CONSTR UCTION 

Table 2-2. 

2.1 L IFT I N G  I NDOOR SW I TCH GEAR 

Use the following procedure to lift a maximum of a 4 bay 
5 KV or a 3 bay I 5 KV shipping section .  

1 .  An 8"- 2 4" lb./ft. I beam or larger is recommended 
for use as a spreader bar. 

2. For hoisting, use a steel cable with a maximum diam­
eter of 3/8". Attach cables between spreader bar and 
lifting eyes on switchgear. Installing a turn buckle in each 
cable will help b alance the lifting load . All lifting eyes must 
be attached by cables to spreader bar. 

3 .  Before lifting load completely off shipping skid, 
check load for balance. If necessary , add balance cables 
to ends to shipping section as shown in Figure 2-3. 

Instructions for lifting outdoor single base buildings 
and outdoor split base buildings are shown in Figures 
2 - 4  & 2 -5. 

2.2 STOR A G E  

If it is necessary to  store the equipment before installation, 
keep it in a clean dry location, protected from dirt and 
water and with ample air circulation and heat, if necessary, 
to prevent condensation . Like all electrical apparatus, 
these units contain insulation and although it is of the 
highest quality, it must be protected against dirt and 
moisture. 

2.2.1 Sto ri ng I ndoo r Switc hgear 

It is preferred that all indoor metal-clad switchgear be 
stored indoors in a heated building. If this is not possible 
special precautions should be taken to keep the equipment 
warm enough to prevent condensation . It may be neces­
sary to install temporary heating equipment in the switch­
gear and ventilate the packing crates to allow moisture to 
exit and for the free flow of dry clean air. The equip­
ment should not be exposed to sunlight or temperatures www . 
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TO CRANE 
HOOK SPREADER BAR 

8" WIDE FLANGE BEAM 

I 

CABLE FRONT 
(IF REQUIRED) 

LIFTING INSTRUCTIONS 
INDOOR SWITCHGEAR 

goo 
MAX. 

Fi gu re 2-3. 

SPREADER 

LIFTING CABLE 

I 
' 

,:·, 
I 
I 

SEE DETAIL 
"C" 

DETAIL "C" LIFTING INSTRUCTIONS 
SINGLE BASE BUILDING. 

above 120° F. During storage the switchgear housing 
should be kept on a level surface to prevent strain and 
possible distortion of internal mechanisms. If the switch­
gear is exposed to sunlight or sustained temperatures of 
120° F. or higher the plastic coating must be removed 
within 30 days. If the equipment is stored or located in 
a cool, dry and dark location, it is recommended the 
plastic packaging be removed within 18 months. 

Fi gu re 2-4. 

2 .2 .2 Sto ri ng Ou tdoor  Switchgear 

Outdoor metal-clad switchgear which is received and not 
immediately scheduled for installation must have tempo­
rary power available for operation of space heaters. This 
will prevent condensation and moisture from building up 
within the housing. Plastic covers should be ventilated to 
allow the condensation to escape. www . 
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2.3 CONTR O L  STOR A G E  BATTER I E S  

The Square D Company does not manufacture batteries 
or battery chargers and because of the large variety of 
suppliers for these items, it is not possible to cover receiving 

17 

and handling instructions within the scope of this manual. 
When batteries and chargers are received for a specific 
installation , these shipments will contain instruction 
booklets on how to handle the equipment. We recommend 
these instructions be followed carefully. 

SPREADER 

NOTES: 

SEE DETAIL 
-''A" --.r 

2" x 4" BLOCK 

DETAIL "A" 

SEE rr������J � �!
.
:AIL 

) 

CD MINIMUM SAFE LIFTING CABLE SIZE IS Y," DIA. (6 X 19) 
STANDARD STEEL HOISTING CABLE. 

® MINIMUM SAFE SPREADER BAR IS 3" DIA. STANDARD 
STEEL PIPE. NOTCH ENDS. 

Figure 2-5. 

I 
I 
I 
I f� 
� 
I I 
I 

\ 
-..,_/'\1.... SEE DETAIL "B" 

DETAIL "B" 

LIFTING INSTRUCTIONS SPLIT BASE BUILDING 
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SECTION 3 

EXAMINATION AND PREPARATION FOR FIRST INSTALLATION 

3 .0 F O U N DATION 

SOLENAR.C DSE metal-clad switchgear is assembled on a 
specially ·leveled floor to insure ease of operation and 
interchangeability of identical breaker frame sizes. Care 
should be taken in constructing the foundation at the job 
site to insure a true and level floor. 

Actual weights of a specific installation will vary with 
individual devices depending upon the auxiliary equipment 
supplied. Adequate safety factors must be used in designing 
the floor or foundation. Impact from all circuit breakers 
opening simultaneously under short circuit conditions 
need not be considered when designing the foundation. 

3 . 1  I N DOOR SW ITC H G E AR FOUN D AT I O N  

It  i s  vitally important to be careful in  preparing the con­
crete floor for the erection of indoor switchgear. Ease of 
installation and satisfactory operation depends on the 
accuracy and trueness of the concrete floor upon which the 
switchgear is installed. The accuracy of the concrete pads 
should vary no more than 1/8" in any square yard and 
MUST NOT PROTRUDE ABOVE THE LEVEL OF THE 
SUPPORTING MEMBERS. 

NO. 1 NO. 2 

Special consideration should also be made in leveling 
the floor adjacent to the housing on the drawout side for 
the circuit breakers. The ease and convenience of removing 
and installing the circuit breaker elements will be facilitated 
by a smooth true surface . 

The recommended method for installing steel channels 
in the floor for an adequate foundation shown in Fig. 3-1. 
Examples # 1 and # 2 are generally the easiest since it 
eliminates the need for lining up bolt holes. Welding equip· 
ment will be required for these methods. The steel channels 
must be brought to the true plain of the floor finish, and 
held into position until the concrete is set. 

To install metal-clad switchgear on an existing concrete 
floor, it is suggested a new pad be poured and channels 
be grouted as previously described. The new pad should 
be at least 4" high and extend in front of the switchgear 
by at least 5'. 

Continuous loops of reinforcing or building steel around 
the single phase conductors of any incoming or outgoing 
cable should be avoided, particularly on circuits rated 
above 600 amperes. 

NO. 3 

1/2" 13 TAP 
IN CHANNEL 

N0 . 4  

5/8" HOLE 
IN CHANNEL 

3/8" 

5.0" CHANNEL 

Fi gure 3- 1 .  

3.2 O UTDOOR SW ITC H G EAR F O U N DATION 

There are three basic foundation types that may b e  used to 
support an outdoor switchgear building. These are the 
concrete pad, the footer and the pier. All three are ef· 
fective supports and may be used to support the outdoor 
building but each must be properly designed to transmit the 
load of the building to the soil under the conditions of the 
soil at the jobsite . Generally accepted design and construe· 
tion practices in the area of the installation should be used. 

The design of the foundations and their construction 
details are left to the customer. Square D only specifies 
the magnitude and location of the loads that the foun­
dations must support. 

The specified loads take into account such things as a 
snow loading on the roof of the building of three feet of 
wet snow (30 lbs./ft.), the deflection of the b ase channels 
under the conditions of installation, and full equipment in 
each bay. 
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The top surface of all the foundations must be level to 
within one fourth of an inch over the entire top surface of 
the foundation to insure that the building is not twisted at 
installation .  Use shims as necessary to bring building into 
as perfect a level as possible. Install anchor bolts where 
indicated .  The anchor bolts are customer supplied. Square 
D will supply the toe clips required to clamp the building 
to the foundation. 

The same basic principles apply to both walk-in and 
non-�alk-in buildings. 

Each foundation type will be discussed individually. 

The base channel of the building makes contact with the 
foundation only around the periphery of each shipping 

j r2"·5K

1 1 

4 0' 4 0" 

L 
32" ·15KV 

CONDUIT 
AREA TOP 
AND BOTTOM 

-g;. 
16" 

• 

2.53" 
u 

9.75" 2 
f ' 

2.53" 

::�-,::, I II lj jl I II I' I I' --- I I I 11 I I I I I I 1 1 I I 1 1 I I I I 
I I I 

I I I ll 
I I 
I I I I I 

I 

I I 
I I 
I I 
I I 

I 
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section and this should be kept in mind when designing the 
foundation. 

3.2.1 Co nc rete Pad 

Design the concrete pad to support the building around 
the periphery of the shipping sections since these are the 
primary load bearing channels. The building exerts a 
force of I ,500 pounds per linear foot of contact of the 
base channel with the concrete pad . 

Make provisions for conduit entrance in the areas 
indicated on job drawings similar to that shown in Figure 
3-2 and Figure 3-3. The base channel contact area is also 
indicated in these figures. 

O" ALL BAYS 2.0" 
� DOOR TYPICAL 

l r 
2.0" / I_ 

• 

I 1 I II 1 I I V! : : �: t�SJ I 1 I 1 1 ���:I --- 1: �I --- I 

I I 

I 

I I I I 
: : I I 
I I I I 
1 I I I 
I i I I 

I I I I I I I I I I I I I I 
I I I I 
I I I I 
I : I J 

Typical drawing - Use project job drawings supplied by Square D Co. for specific foundation recommendation .  

F LOOR PLAN- O UT DO OR WA L K-I N CONSTR UCTI O N  

Fig u re 3-2. 
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4.0" 
t 

16.0". 
t' 

l[g] II I I II II II 
I I I l1 I :  ----': : :  
I I I I I 1 I I I I i I I I I I 
I I II 

c:::::==::::=

d-
�� � 2.0" 

� , ,.. II 
llcg]-11� 

II I I II I I I II I II I I I 
I I I I 

11 --- II ---1 I I I � I I I 
1 .1 I I I I I I 

I I 
@-22"-5KV 

32" -15KV 
Typical drawing - Use project job drawings, supplied by Square D Co. for 
specific foundation recommendations. 

F LOOR P LA N  

Fi gur e  3- 3. 

3.2.2 Foot ers 

Footers may run the length or width of the outdoor 
building. Each type of footer requires different design 
considerations. 

Footers that are run the length of the building should 
be designed to support the main channels that run the 
length of the outdoor building. The location of these is 
indicated in Figures 3-2 & 3-3. Note that there are three 
main channel areas that require support. 

The footers should be a minimum of ten inches wide 
for the side channels and a minimum of fourteen inches 
wide for the center channels. Provide room for the en­
trance of conduits as indicated in Figures 3-2 & 3-3. Design 
the footer to support a load of 1 ,500 pounds per linear 
foot of contact of the base channel with the footer. Build­
ings shipped in one section do not require the center footer. 

Footers that run the width of the building are located 
in the same locations as defined under "Piers". Design 
each footer to carry 20,000 pounds at the contact point 
of the base channel. The footer should be as wide as neces­
sary to support the building but must be fourteen inches 
wide along shipping splits that involve the width of the 
building. Anchor bolts should be located where indicated 
under the "Piers" section along the footers. 

3.2.3 Pi ers 

Piers used to support the outdoor building can be located 

up to eleven feet apart along the length of the building. 
This figure limits the maximum deflection of the b ase 
channel to a safe distance and provides a safety factor for 
the stress in the b ase channels. They are to be located 
along the length of the building in sets of three across the 
width of the building. Refer to Figures 3-4, 3-5, & 3-6 for 
the recommended locations of the piers for the outdoor 
buildings. The middle pier is not required for buildings 
which are not split along the length of the building. 

Figures 34 & 3-5 show the recommended locations 
for the minimum number of piers for each size building. 
These piers are always placed between the cells to mini­
mize blocking of the conduit entrance area. Other pier 
spacing may be used provided the distance between the 
piers does not exceed the recommended eleven feet. 

Piers under the outer channels should be a minimum 
of ten inches in diameter or ten inches square at the contact 
surface with the building. Piers located along a shipping 
split should be a minimum of fourteen inches in diameter 
or fourteen inches square at the contact surface with the 
building. Anchor bolts are to be placed where indicated · 

in Figure 3-6. 

Design each pier to support a load of 20,000 pounds and 
match this load to the soil conditions at the jobsite. 

3.3 I N DOOR SW ITCH G E AR STR UCTUR ES 

Suggestions for a properly installed metal-clad switchgear 
structure: www . 
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NUMBER OF 

CELLS IN 

BUILDING 

+ f' _) I, { 

J4! 1si •s[17!1ei 1'�o! 
---·1-·+··<·-·h-·�f�"� .. }., ·-},.·� -t--�-r��1 1 1 ' 1 

! 

Fi gu re 3-4. 

CELL LOCATION 

i ; l f ; ) t :1sl1E> 117JISI19�0i :I 12 jJ ;4 iS 16 

·�·--·-�i.:: ��.r++-+�t-· 
••i�·-·••�• owL •�• t·��+w•M•T •-•�•-

NUMBER OF 

CELLS IN 

BUILDING 

'2''':+·-[ + 

t!ff$L. 

'1'1'''!+-+•o� � 
12 

r- + """ ; ... �+�.J, \ 

..... ; ... : .. � 15+ . ..... ,+-�- ... �-+ 
csoo! .... . ; ·�"�{� ·+···i ..... f_,�.,;.w�·�·f···+· ·�··"''.,.. ��H·-i·; ... .  +·!:. ... L.l +-L---+ i-+..,-
1 e;+ ..... , i+ y-, +· j--� +· ··i +t Lf '1' 9": +· ; ····� +·· • f"'����· +�·!"' �•} + "f _,,J�, ···of 
20i ... . •+·! ·+i·+ · . ... ;� +··�···· t •' 

��JW�,,�L We 'J 

Fi gu re 3- 5.  

RECOMMENDED PIER LOCATIONS FOR THE 

SQUARE D OUTDOOR BUILDING FOR THE 

26" CELL WIDTH I5KV) 

NOTES G)+ INDICATES A SHIPPING SPLIT ALONG THE 

21  

WIDTH OF THE BUILDING AND A PIER LOCATION. 

® ..._ INDICATES A PIER LOCATION. 

PIER LOCATION FOR OUTDOOR 

BUILDINGS- 26" CELL WIDTH 

(5KV) 

RECOMMENDED PIER LOCATIONS FOR THE 

SQUARE D OUTDOOR BUILDINGS FOR THE 

36" CELL WIDTH (15KV). 

NOTES: G) + INDICATES A SHIPPING SPLIT ALONG THE 

WIDTH OF THE BUILDING AND A PIER 

LOCATION. 

@ ...._INDICATES A PIER LOCATION. 

PIER LOCATION FOR 

OUTDOOR BUILDINGS-

36" CELL WIDTH (15KV) 
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RECOMMENDED PIER SPAC ING FOR 
THE SQUARE D OUTDOOR BUILDING 

·� 
�: � .'1? �-: 
� � -� A.·. • 

: 
Q 

o . . . o_. � 
a:. 

� ': � . • • 0.. 0 

lit, ._,. �- • 'b. 

0. b 11 ·. ���:: � . 't.. 

.· . .ll · •. � o· 
. -� ,. :nl 

14" DIA. OR SQUARE 

PIERS 

FRONT PIERS 
10" DIA. OR SQUARE 

0.75" DIA. ANCHOR 
BOLT- 0.75"- 10 UNC 

* 3" 

t>_ .; . 
·. · A . A.'· 

. ·. v 

14------- 7'-9Y." ---------�-------5'·8"-----..-1 

PIERS MUST BE DESIGNED TO MATCH 
BUILDING LOAD TO EXISTING SOIL 
CONDITIONS AT JOBSITE. 

Fi gu re 3-6. 

1. When three or more switchgear enclosures are arranged 
in a line-up. Install the first structure at either end of the 
equipment room. All other structures and/or switchgear 
should be installed in successive order in one direction. 

2. Remove all crating and packing material except for the 
skids from the first group to be installed. Be careful not to 
damage delicate instruments and relays mounted on the 
front of the switchgear when removing the packaging. 

3. Move the first switchgear assembly into position by 
use of  either a crane or pipe rollers. The rollers used should 
be high enough to allow the switchgear to pass over the 
conduits projecting above the floor. 

4. A 64" min . clearance aisle is required in front of the 
switchgear , and a 24" min . clearance aisle is required in 
the rear. From the back wall of the switchgear room 
measure 24". The back of the switchgear will set at this 
point. Do this to each bay to assure that the switchgear 
will be square to the building. 

5. Check the base channels which have been grouted into 
the concrete floor for levelness diagonally, lengthwise and 
front to rear. There are three locations in which the flatness 
of the floor should be checked. These are: front, rear 
and middle. All should be within I/8" tolerance. 

6. To check for levelness of the switchgear place 4 - 2" X 
2" spacers on the floor of the cubicle as shown in Fig. 3-7 . 
All spacers must be square . Place a piece of wood 2" X 4" 
on the spacers as shown in Fig. 3-7 . This 2" X 4" must . 
have square sides. Check for levelness by placing a 2' level 
on this 2" X 4". Check at points A to B, B to C, C to D, 
D to A, B to D and A to C. Refer to Figure 3-7. 

Corrections should be made by the use of metal shims 
inserted between the base channel and the steel floor. It 
is important to shim both sides and the center wherever 
necessary. Distorted frames will cause binding of shutters, 
cams, doors, and the breaker element. 

7. Once the switchgear structure is properly aligned, it 
can be fastened to the floor channels. www . 
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0 ® 0 

0 "A" "B" 

0 0 

D 
SEE 1---. 
DETAIL \ D �'D" 
''A''--4..._/ 

0 0 0 

FRONTJ 
CIRCUIT BREAKER CELL FLOOR 

1 2" 1+--DETAIL "A" I 

TYPICAL 
BLOCK �cu T x·.r 

F igu re 3-7_ 

3A O UTDOOR SW I TCHG E AR STR UCTUR E 

Outdoor switchgear includes a structural steel frame as part 
of the total switchgear housing. It is only necessary to 
install a suitable foundation which the switchgear can be 
set upon. It is recommended the structural steel base be 
shimmed and leveled after the switchgear is set in place. 

The building base is a welded frame made from 8" 
high structural steel channels ( 18 .75 lb/foot) and formed 
7 ga. steel channels. Primary load bearing members are 8" 
structural steel. Base design limits the deflection of the 
longest base during lifting to 1/16" maximum. Aisle floors 
3re 7 ga. hot roll steel. 

23 

Exterior walls and roof are formed from II ga. Gal­
vaneal steel sheet. Walls and roof are designed to support 
a dead load of 3 ft. of wet snow (30 lbs./ft density). Roof 
seams are capped . Vertical wall seams are caulked with 
silicon rubber - Dow Corning Type 781 - formulated for 
exterior use. Exterior surfaces of building have two coats 
of ASA # 49 gray paint, interior surfaces one coat of 
ASA # 49 paint. 

Buildings are shipped as a single shipping section if they 
are not larger than: 

3 bays for 5 KV & 
2 bays for . 15 KV 

The building is split lengthwise for lineups exceeding the 
above. A maximum of 10 bays, 5 KV or 7 bays, 15 KV can 
be shipped as a single shipping section. The M/C equipment 
portion is shipped separately from the aisle portion of the 
building. The M/C NEMA I equipment is shipped com­
pletely assembled,  including main bus. 

Each shipping section can be moved into place with a 
crane without interferring with other shipping sections. 

The following procedures are for outdoor walk-in 
control house assembly: 

1. Remove all exterior protective shielding and wooden 
framework before lining up of shipping sections. Do not 
remove any interior roof bracing or guy wires located in 
each shipping section behind protective shielding. 

2. Rigger shall move equipment section into position 
first. Level with steel shims (shims not supplied) if neces­
sary. 

3. Move aisle sections into position for alignment with 
equipment sections. Correct alignment is achieved when 
all holes in side panels of aisle section align with corre­
sponding holes in equipment section. 

4. Bolt section together using hardware supplied. 

5. Install all gusset plates. 

6. Interior roof bracing and guy wires can now be 
removed and discarded.  

7.  Place floor filler plates into position .  Drill and tap 
using holes in plates as locators for 3/8" - 16 flathead 
screws (supplied). 

8. Install roof caps (see figure# 3-8). 

9. After ail structural joining parts have been assembled, 
all seams to be caulked with Dow Corning type # 78 1 
silicon rubber. 

Buildings are fan ventilated as standard . A 12" dia. 
fan - 740 CFM free air - is standard for buildings up to 
and including I 0 bays. Two 12" diameter fans for buildings 
II thru 20 bays. Fans are thermostatically controlled. 
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40 watt fluorescent lights are supplied every 3 bays or 
closer. Three-way light switches are mounted at door on 
buildings exceeding 5 bays. 

120 volt outlets are supplied I per every 3 b ays on the 
aisle exterior wall. 

Two steel doors equipped with crash b ars, thumb 
latch and lock set are supplied as standard on aisle portion 
of building. Door key is identical. 

Hinged coverplates are standard at rear of each equip­
ment bay. Plates are held by tamperproof hardware and a 
tamperproof wrench is supplied with the building. 

As standard, buildings are equipped with strip heaters 
in each equipment bay to prevent condensation. Each bay 
has 3 strip heaters installed for a total wattage of 500 
watts. The strip heaters in each cell are controlled by a 
thermostat in that cell. 

END CAP 

TYPICAL ROOF CAP 
HARDWARE 

_Q_ 3/8" - 16 x 3/4" BHCS §1 \ TAMPERPROOF 
3/8" SEALING WASHER 

R OO F  CAP D ETAI L 

(INSTALL FIRST) 

Fi gu re 3- 8. 
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3.5 F LOOR P LAN AND CON D U I T  E N TR AN C E  AR EA 

A floor plan drawing is made for each Metal-clad switch­
gear order. The floor· should be laid out in accordance 
with this drawing. This drawing will show the available 
conduit entrance area for the main incoming cables and the 
available conduit entrance area for control wiring. The 
ground cable should enter the switchgear in the same 
general area as the main power cables. A typical floor 
plan for. indoor SOLENARC Metal-clad switchgear can be 
seen in. Fig. 3-9 & 3-10. 

Conduits should project approximately four inches 
above the floor for indoor switchgear and twelve inches 
above the foundation for outdoor switchgear. If more 
than one control conduit is required per unit on indoor 

------71 
I 
I 
I 
I 
I 

RECOMMENDED 

CONDUIT 

25 

switchgear, align the conduits in the space allotted for them 
on the floor plan. 

A typical floor plan for both indoor and outdoor switch­
gear can be seen in Fig. 3-9 and Fig. 3-10. The figures 
shown are for standard units and can be used for prelim­
inary planning or for future additions to existing switch­
gear. Final detail layouts will be provided by the factory 
on each individual order. 

It is suggested a secondary control wire trough to be 
provided in the floor for the control wires. Space available 
for conduits is limited and can be seen in Fig. 3-9. Minor 
bending of the conduits may be necessary to correct for 
errors in locating conduits in the pads. 

� �22.0" · 5K� � 
4" 4" 

32.0" 15KV 

� 
16.0" 

j_ 
AREA 

88.0" INDOOR 

166.0" FRONT AISLE 

WALK·IN 

RECOMMENDED 

CONDUIT 

AREA TOP AND 

BOTTOM 

OUTDOOR 

SECONDARY VOLTAGE 

1.5" CONDUIT AREA FOR 

INSTRUMENT 

COMPARTMENT 
. 

_j_ 
�·�.30" 

10.31" 

FRONT 

Fi gure 3-9. 

94.0" NON WALK·IN 

Figure 3- 1 0. 
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3.6 M A I N  POWER CONN ECTIONS 

Solenarc Metal-clad switchgear is  generally supplied with 
solderless cable connectors or potheads for connecting 
to the power cables. Typical installations of this type can 
be seen in Figure # 3- 11  & 3-12. 

The phase locations of each cable should be determined 
in accordance with the plans and specifications before 
making l!P the connections. Each cable should be tagged 
accordijJgly. ANSI standard C3 7 .20 requires switchgear 
to be phase A,B,C left to right, top to bottom, and front 
to rear. Square D switchgear is bussed in accordance with 
this, standard unless otherwise specified.  

Fi gure 3-1 2. 

3.7 SOLDER LESS CAB L E  L U G S  

The most common method for connecting power cables to 
metal-clad switchgear is by the use of solderless or com· 
pression type cable lugs. The standard lugs are the Ander· 
son Type TLS clamp type for copper cable and Type 
VCAL compression lugs for aluminum cable. Follow the 
cable manufacturers instructions for making the termina­
tions for each type of power cable. After the cable con­
nections have been made and securely bolted in place, 
insulate the completed assembly. This is accomplished by 
using insulating putty such as SCOTCHFJL® to provide a 
smooth installation build-up around the lug and bolts to 
reduce the concentrated field created by an irregularly 
shape joint, see figure # 3-13. A layer of# 13 semi-con­
ducting tape should be used over the SCOTCHFIL. This 
tape · is to be half-lapped and extend up over the insulated 
bus. Apply Scotch Brand # 130C tape over the # 13 tape. 
This tape is to be half-lapped for two layers on SKY instal­
lations and four layers for 15KV installations. The tape is 
to extend one inch past the cable lugs on the main power 
connections. Two layers of Scotch Brand # 22 tape are to 
be applied next and extend up over the # 130C tape in all 
directions. The tape and other insulating materials for 
completing these field connections are not normally sup­
plied with the switchgear. 

PUTTY 

1'-H--- (SCOTCH F I L )  

Fi gure 3-1 3. 

5KV-2 LAYERS 

NO. 1 30C 

15KV-4 LAYERS 

NO. 1 30C 

) 
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3.8 POTHEAD 

Some installations will utilize potheads or cable terminators 
to armor and hermetiCally seal the ends of the power cable 
connections. The cable manufacturer's recommendations 
should be followed for terminating the cables in these 
devices. The bus side is not taped to facilitate installation 
of the power cables. After the cables have been made up, 
insulate the external connections similar to that previously 
describt!d for the cable lugs. The tape and other insulating 
matetjals for completing these field connections are not 
normally supplied with the switchgear. 

3.9 F LE X I B L E  CON N ECTO RS 

Occasionally ,  flexible connectors are provided for relieving 
the strain on insulators when the switchgear is connected 
to a transformer. These connectors also facilitate the 
connections between equipment supplied from various 
facilities. Flexible connectors used for these applications 
must be taped to provide adequate insulation. The taping 
instructions discussed in Section 3.8 under "Solderless 
Cable Lug" should be used. 

27 

G E N E R A L  

Extreme care should be taken when making up all types 
of cable terminations as the successful operation of the 
electrical distribution system will depend on successful 
terminations. Avoid sharp turns, edges or corners in order 
to prevent damage to the cable installation. Follow the 
cable manufacturers recommendations for minimum 
bending radius and for properly taping the installation to 
establish voltage gradients. These instructions will vary 
from manufacturer to manufacturer. 

BOLT 

MATERIAL 

GRADE 5 

BOLT TIGHTNESS FOR 

BUS CONNECTIONS AND 

CLAMP TYPE LUGS 

TORQUE IN FOOT-POUNDS 

FOR BOLT DI AMETER 

.25-20 .31-18 .38-16 .50-13 

HEAT 

TREATED STEEL 
7 16 27 70 

TLS LUGS 
- - 20 40 

Table 3·1 . 

.62-11 

140 

55 
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SECTION 4 

PREVENTIVE MAINTENANCE 

4.0 MAINTENAN C E  

A systematic maintenance schedule is necessary to insure 
the switchgear will deliver the high quality service it was 
designed to provide. In determining the maintenance 
schedule , all operating conditions to which the equipment 
is subjected must be taken into account. These conditions 
include operating cycles, plant conditions and local atmo­
spheric conditions. The possible effect of these conditions 
make it difficult to specify a specific maintenance schedule. 
The following guidelines are suggested : 

1 .  The maintenance of individual components such as 
relays, meters and instruments should be based on the 
individual manufacturers recommendations. These should 
be coordinated as much as possible with the overall main­
tenance schedule to minimize operating inconvenience 
and circuit shutdown. 

2. The installation should be given a thorough overall 
maintenance check and inspection annually. Initially 
more frequent inspections should be made to determine 
an accurate maintenance schedule. 

4.1 C I R CU I T  B R EA K E R  C E L L  

Remove the circuit breaker from its compartment and 
service as instructed in Section 5 . 1  entitled "Preventative 
Maintenance" in Square D Manual SU-6 1 50-2. 

4.1 .1 Control Power I nterlock 

Check the operation of the control power interlock. This 
interlock trips the circuit breaker when the control power 
plug is removed from the breaker element . With the plug 
fully connected ; crank rotated fully clockwise ;  and the 
breaker in the test position , close the breaker by depressing 
the close button .  Note the position of the plug crank. 
Start turning the crank counterclockwise slowly. At ap­
proximately 2 - 1 /2 to 4 turns, the circuit breaker should 
trip to the open position , if the interlock is functioning 
properly. If the interlock does not function in this range , 
adjust it according to Instruction Manual 6 1 50-2. 

4.2 E LECT R I CA L  I N T E R LOCK 

An electrical interlock switch is mounted in the control 
receptical to electrically prevent the circuit breaker from 
closing. It is a switch that closes as the plug crank is 
screwed in . To check for proper operation ,  turn the screw 
to its full-in position . Note the position of the handle. 
Slowly turn the handle in a counterclockwise direction 
until the switch operates as evidenced by an audible click . 

This should occur approximately 1 - 1 /2 turns out from the 
full-in position. lf it occurs early or late, adjust according to 
Instruction Manual 6 1 50-2.  

4.2.1 Spring Discharge Mechanism 

When the circuit breaker is removed from the breaker 
compartment , a spring discharge ramp located on the 
floor will discharge the closing spring and the breaker is 
rolled out beyond the disconnect/test position. As the 
springs are discharged , the moving contacts will physically 
cycle through a closing operation. This insures the breaker 
springs are not charged when the breaker element is first 
removed from the compartment. This action will occur 
approximately 1 inch out from the disconnect/test posi­
tion. 

4.2.2 Disconnect Contacts 

Inspect the self-aligning disconnecting contact figures 
and the stationary high voltage contacts for sign of exces­
sive wear or overheating. These contacts are to be cleaned 
with a denatured alcohol solvent.* Wear is excessive when 
the silver is worn away from the contact point on the 
fingers exposing the copper. Replacement self-aligning 
are shown in Instruction Manual SU-61 50-2, Section 
5. 3. 7. Overheating is evidenced by a color change on the 
surface of the metal. If overheating was excessive, replace 
the self-aligning disconnect contact fingers and the sta­
tionary high voltage contact. 

4.2.3 Cell I nterlock Mech anism 

The cell interlock mechanism should be checked for proper 
operation. When the cell interlock knob is in the "Lock-Out" 
position (pushed-in) the breaker should enter the com­
partment until it lines up with the "Test/Disconnect" 
position in the compartment. The circuit breaker should 
advance no further. The interlocking handle of the breaker 
can lock the breaker element in this position by pushing 
in and rotating in a clockwise direction. 

Pull the cell interlock handle out with the breaker in 
this position. With the locking handle in the unlocked 
position , the b reaker will move freely toward the "Con­
nected" position. The levering bar should be used to 
lever the circuit breaker in final inches into the compart­
ment. The locking handle should operate easily to lock the 
breaker into the "Connected" position .  If the above func­
tions do not operate properly, check the cell interlock 
mechanism to be sure it is not deformed . 

CAUTION 
*Keep sparks and flames away. Do not b reath large quanti­
ties of vapor. A void excess contact with skin. 
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4.2.4 Shutter Mechanism 

The shutter mechanism must operate freely without 
binding through its travel .  Clean the old grease from the 
shutter track and lubricate lightly with moly grease . The 
spacing between the edges of shutters should be approx­
imately 5-3/8 inches with the shutters in the closed position. 

4.2.5 Cell Switch 

The cell switch (when used) is located in the lower part of 
the instrument compartment and is excessible through 
the instrument compartment door. The operating mecha­
nism is located in the breaker compartment. A lever located 
on the left side of the breaker compartment is lifted by a 
ramp mounted on the left hand side of the breaker base. 

As the breaker. is moved from the "Test/Disconnected" 
position toward the "Connected" position, the cell will 
rotate 90° . Lubricate the linkages with machine oil and 
check for free movement of the mechanism. 

4.2.6 

Clean all bus bars and insulators with denatured alcohol 
solvent.* Use of other solvents may damage the insulating 
system. Inspect the bussing structure and all connection 
for evidence of overheating. This would be indicated by 
charred insulation on the bus or deformed b us joints 
insulating boots. Should a bus joint show evidence of 
overheating, take steps to eliminate the problem. 

When reworking a bus bar joint ,  DO NOT USE ABRA­
SIVE COMPOUNDS OR SAND PAPERS to clean the 
joint ,  as this will remove the plating. Clean the contact 
area with a coarse cloth such as canvas and denatured 
alcohol solvent. * Reconnect the joint and tighten until 
the Bellville spring washer in accordance with table # 3- 1 .  
When the overheating condition is excessive , it m ay be 
necessary to replace parts. Contact you local Square D 
Sales Office for recommendations. 

After cleaning and inspecting the bus assemblies , meas­
ure the entire bussing system and record the reading in a 
log book. Record anv other unusual observation. 

4.2.7 Trunnion Mounted Potential Transformers 

On trunnion mounted potential transformers , check all 
bolted connections to be sure they are tight. Clean the 
primary fuse connections and the fuse surface with dena­
tured alcohol solvent.* Lubricate the latch mechanism 
lightly. Clean the primary con tact surface. 

4.2.8 Control Power Transformers 

Remove the control power transformer from the cell and 
clean all contacts, fuse connections and fuses with dena­
tured alcohol solvent.* Inspect the transformer for cracks 
in the insulation or any other condition which may be 
abnormal. Check all connections to be sure they are tight. 

29 

4.2.9 Control Wiring 

Inspect all wiring connections to be sure they are secure . 
Be especially observant of connections to current trans­
formers and the current transformer circuit. 

4.2.1 0 A i r  F i lters 

On the walk in outdoor buildings, check the air filter 
for excessive dirt accumulation. Replace if necessary. 
Oil the fan motor as recommended by the motor manu­
facturer. 

4.2:1 1 Capacitor Trip Units 

Some installations require capacitor trip units. After the 
control voltage has been re-established , the output from 
this trip unit can be checked. The normal voltage across 
its output terminal should be between 1 50 and 1 65 volts 
de, with an input voltage to the unit of 1 20 volts ac . 

If the output de voltage is low, replace the trip unit 
before placing the equipment back in service. There is one 
capacitor trip unit provided with each circuit breaker. 

4.2 . 1 2  

After completion of  the preventative maintenance work, 
it is recommended that all circuit breakers be placed in 
a "Test/Disconnected" position and tested for proper 
operation . Including the tripping function. 

The importance of maintaining a log book for a sched­
uled maintenance program cannot be over emphasized.  If 
the book is kept up to date and maintenance observations 
entered, it will provide important information when parts 
should be replaced and will avoid costly unscheduled 
shutdowns. The log book should contain all maintenance 
performed, measure readings and corrective actions. 

4.3 A DJUST I N G  AND TEST I N G  

After the switchgear has been installed and connections to 
downstream devices completed,  the power and control 
circuits should be tested prior to energization.  This will 
insure the equipment and all connections are properly 
made . Take care to prevent the equipment being protected 
or controlled from being connected to the system during 
the initial testing stages. The amount of testing equipment 
required , for any switchgear assembly, will depend upon 
the complexity of the system. Portable voltmeters and 
ammeters will be required to confirm readings on the 
switchgear instruments. A portable battery-operated device 
to ring out circuits should be part of the testing equip­
ment. 

CAUTION 
*Keep sparks and flames away . Do not breath large quanti­
ties of vapor. Avoid excess contact with skin. www . 
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The switchgear was completely inspected and tested in 
its entirety for all control functions prior to leaving the 
factory. Control wire connections are to be checked at the 
job site to insure they were not loosened or damaged during 
installation or shipment. Bolted connections for bus joints 
are to be tightened to insure adequate contact pressure. 
Inspect and check all remote circuits, integral interlocks, 
external interlocks, transformers and auxiliary switches 
to be sure they are correct and proper. 

The cop.trol relays were checked at the factory to assure 
proper operation. Contacts on electromechanical current 
relays are blocked at the factory to prevent damage during 
shipment . This blocking must be removed to allow proper 
operation of the relays. 

The relays must be set in the field in accordance with 
the purchaser's standards. Carefully study the instruction 
manual for the relays involved before attempting to adjust 
them. These instruction manuals show the typical con­
nections furnished in a particular switchgear assembly . The 
schematic and wiring diagrams furnished with the equip­
ment should be referred to for actual connections which 
apply to this installation. 

The covers for meters, relays and other devices, which 
are removed during the course of modification and/or instal­
lation and testing, should be handled carefully. These 
covers must be replaced as soon as possible to prevent dust 
and dirt from contaminating the meter movement or the 
relay contacts. 

After the switchgear has been installed and placed in 
service, the drawings and diagrams supplied with the 
equipment should be noted for changes made during instal­
lation. A set of these drawings should be returned to the 
Square D Company, Middletown Plant, so changes can be 
made on the original tracings for a permanent record. Copies 
of these drawings will be returned to the customer for his 
file. This is necessary in order to prevent confusion in 
handling future orders or changes or extensions. 

4.4 A D D I T I O N S  TO EXIST I N G  SW I TCH G E A R  

ASS E M B L I ES 

The standard SOLENARC Switchgear design allows for the 
addition of future switchgear vertical sections in both 
directions. If future expansion is anticipated, this feature 
should be specified on the customer's inquiry . When the 
additional switchgear units are added to the existing instal­
lation , it can be accomplished in the following ways : 

1. DE-ENERGIZE THE ENTIRE SWITCHGEAR AS­
SEMBLY. 

2. REMOVE THE REAR PLATES, INTERNAL MAIN 
C ROSS BUS BARRIERS, AND END COVER PLATE FOR 
THE MAIN CROSS BUS. 

4. REMOVE ALL INSULATING BOOTS OVER BUS 
JOINTS. 

3. REMOVE THE CIRCUIT BREAKER FROM THE 
END SWITCHGEAR CUBICLE AND REMOVE THE 
BARRIER AT THE BOTTOM REAR OF THE CIRCUIT 
BREAKER CELL TO GIVE FRONT ACCESS TO THE 
MAIN BUS. 

5. UNBOLT THE MAIN CROSS BUS FROM THE 
INNER-CONNECTING SUPPORT AT EACH INSULATED 
BUS SUPPORT. INSTALL THE NEW BUS BARS EX­
TENDING INTO THE ADDITIONAL SECTIONS ON 
THE TOP OF THE EXISTING BUS AND SECURE BARS 
WITH THE NEW BOLTS AND WASHERS SUPPLIED 
WITH THE NEW SWITCHGEAR ASSEMBLY. BE SURE 
TO TORQUE ALL BOLTS PROPERLY. 

6. RE-INSTALL INSULATING COVERS AND BAR­
RIERS. DO A COMPLETE ELECTRICAL CHECK ON 
THE NEW SWITCHGEAR ASSEMBLY ONLY AFTER IT 
HAS BEEN PROPERLY INSTALLED AS PART OF THE 
TOTAL LINE-UP. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.· 

' 

® 

S Q U A R E D CO M PA NY 
P. 0. BOX 558 • MIDDLETOWN, OHIO 45042 

SU-6 1 50- 1 4M 1 /80-P.S. Printed in U . S . A .  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.. 
www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 




