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INTRODUCTION

. GENERAL

These instructions cover the installation, opera-
tion and maintenance of Allis-Chalmers horizontal
drawout, metal-clad switchgear. The equipment de-
scribed in this manual consists of the indoor, Shel-
ter-Clad outdoor and conventional outdoor designs
in both 5kv and 15kv classes. Figures 1 through 4
show some typical installations. All diagrams, de-
scriptions and instructions apply to all the above

Figure 2. 15 KV Indoor Switchgear Installation

classes and designs unless noted otherwise. Stan-
dard construction details of the switchgear, auxil-
lary equipment and necessary accessories are given
in the appropriate sections. Special mechanical and
electrical devices, furnished in accordance with pur-
chase order requirements, are covered by supple-
mentary instructions submitted with this instruction
book. Ratings described in this manual are in accor-
dance with NEMA, IEEE and ANSI standard re-
quirements.

Figure 1. 5 KV Indoor
Switchgear Installation

Figure 3. 15 KV Shelter-Clad Switchgear Installation
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WARRANTY

For specific warranty coverage, see the sales con-
tract.

The equipment furnished has been designed to
operate in a system having the circuit capacity spe-
cified by the customer. If for any reason the equip-
ment is later used in a different system, or if the
short-circuit capacity of the system is increased, the
momentary rating of the switchgear, the interrupt-
ing capacity of the circuit breakers and the bus ca-
pacity must be checked. Failure on the part of the
user to receive approval of intended changes from
Allis-Chalmers may be cause of voiding the war-
ranty.

GENERAL DESCRIPTION

The switchgear described in this manual is the
metal-clad type. All parts are completely enclosed
within grounded metal barriers. Secondary control
devices and primary circuits are isolated from each
other by shutters or barriers. Primary circuits of dif-
ferent potential are also separated by barriers. All
primary bus work and joints are completely encased
with insulation material to suit the voltage class of
the equipment.

Allis-Chalmers switchgear carries a letter desig-
nation as shown in Table 1. These designations may
appear on drawings and familiarity with them will
simplify communications with the factory.

Table 1. Switchgear Designation

. Class
Design
5 Kv 15 Kv
Indoor D F
Shelter-Clad SD SF
Conventional Qutdoor oD OF

Indoor equipment is arranged with the circuit
breaker drawout compartment behind the instru-
ment panel. The hinged instrument panel is opened
to provide access to the circuit breaker.

Figure 4. 5 KV Conventional Outdoor
Switchgear

Shelter-Clad outdoor equipment consists of in-
door equipment enclosed in a weatherproof housing
complete with an illuminated, walk-in aisle. Circuit
breakers can be rolled out into the aisle and control
devices checked without exposure to the elements.
This equipment is designed to operate outdoors in
all types of weather.

Conventional outdoor switchgear is of weather-
proof construction. The instrument panel is behind
a gasketed outdoor type door, opposite the breaker
drawout side of the switchgear. The circuit breaker
compartment is also enclosed by a gasketed outer
door. Conventional outdoor equipment is used
where it is felt that an enclosed aisle is unnecessary.




RECEIVING

Each group of switchgear is securely blocked
and braced for shipment. It is crated, boxed, or cov-
ered as required by shipping conditions. Whatever
method of shipment, every precaution is taken to in-
sure its safe arrival. If special handling is required,
it is so indicated. All moving parts are secured;
however, relatively delicate instruments are includ-
ed and must be handled carefully when unloading.

IDENTIFICATION

When shipment consists of more than one ship-
ping group or more than one substation, each crate
or package is identified by attached tag markings.
The drawing number on the crate tag is also on the
customer’s copy of the shipping list. The shipping
list describes the contents as “Unit 1-2-3.”> Refer
to the general arrangement drawing for the loca-
tion of each unit within the group line-up. Use
this information to simplify the assembly oper-
ation and save unnecessary handling.

LIFTING

General

Each group of switchgear has provisions for at-
taching lifting equipment. Though the lift points
vary in location on indoor, Shelter-Clad outdoor,
and conventional outdoor designs, all are designed
for use with a crane of adequate height and capa-
city. To determine the required crane capacity mul-
tiply the number of cubicles to be lifted by 3,000
pounds.

5kv Indoor Switchgear (See Figure 5)

5kv indoor equipment is provided with lifting
channels on top of the switchgear. These channels
are normally mounted without lift point spreaders
unless an extremely heavy load is within the cubi-
cles. The load angle on lifting cables must be at
least 45°; a lesser angle could cause damage to the
equipment.

15kv Indoor Switchgear (See Figure 6)

15kv indoor equipment has lifting channels on
the top of the switchgear. These channels have
spreaders between the lift points for additional
strength. The load angle on the lifting cables must
be at least 30°; a lesser angle could damage the
equipment.

CAUTION

Do not remove lifting channels on indoor
switchgear under any circumstances until
the switchgear is installed in its final loca-
tion. These channels insure the true align-
ment of the switchgear group until it is lev-
eled and anchored.

5kv and 15kv Shelter-Clad Switchgear (See
Figure 7}

Lift Shelter-Clad outdoor equipment by placing
high strength pipes through holes provided in the
supporting beams under the switchgear.

WARNING

IT IS EXTREMELY IMPORTANT THAT
THE CORRECT SIZE LIFTING PIPE BE
USED. PIPE OF INADEQUATE
STRENGTH WILL BEND, CAUSING
POSSIBLE DAMAGE TO THE SWITCH-
GEAR AND INJURY TO PERSONNEL.
REFER TO TABLE 2 FOR CORRECT
PIPE SIZE.

LIFTING CHANNELS

3 FT. MIN.

T

\ /
SUPERSTRUCTURE

WITHOUT T
SHIPPING SKID

MOUNTING ANGLE

ANGLE ASSEMBLY
FURNISHED WITH
" SUPERSTRUCTURE

IN SHIPPING GROUP

T~

SHIPPING smo\—""'< 7’
MOUNTING ANGLE

WITH SUPERSTRUCTURE

Figure 5. Lifting 5 KV Indoor Switchgear




Lift pipes are furnished by customer unless cov-
ered by contract. Cable spreaders are required
above roof to protect the equipment. Wood cable
spreaders, if used, must be timbers of sufficient

Table 2. Lifting Pipe Sizes for Shelter-Clad
and 5-KV Conventional Qutdoor Switchgear

Pipe Size and Type
Class 1-4 Units 5 or More Units
5 KV 2%-in. 2%-in, xx-strong
SCH. 80 steel {extra heavy)
15 KV 2%-in. xx-strong 2%-in. xx-strong
{extra heavy) (extra heavy)

LIFTING CHANNELS

2FT. 6 IN. MIN,

SPREADER

ﬂ’

MOUNTING ANGLE

\\

B

WITHOUT SUPERSTRUCTURE

LT

SUPPORT RODS

"~ FURNISHED WITH
SUPERSTRUCTURE
IN SHIPPING GROUP

SHIPPING smos< 70
MOUNTING ANGLE

WITH SUPERSTRUCTURE

strength to handle the compressive force of the
cables and should have steel bands or studs to
prevent splitting. Small groups of switchgear, up
to three units, should be carefully checked for
balance as distribution of equipment within the
cubicles may place the center of gravity high or
toward one end. If load is unbalanced use a rope
sling or other means to secure the top of the load
to lifting cables to prevent tipping or rolling.

5kv Conventional Outdoor Switchgear

Lift 5kv conventional outdoor switchgear the
same as 5kv Shelter-Clad design using 2-1/2 inch
xx-strong (extra-heavy) pipe.

15kv Conventional Outdoor Switchgear

With the greater depth of 15kv conventional out-
door equipment, shipping limitations restrict the
maximum group length to three units. Lifting lugs
are provided at each end of the front and rear sup-
port beams as shown in Figure 8. Wooden clamp
blocks are also provided near the top of each end
plate. Loosen the screws on the clamp blocks and
insert the cable sling between the blocks and
screws as illustrated to provide a stable method of
lifting.

CABLE SPREADERS

SEE TABLE 2
FOR PIPE SIZES

Figure 6. Lifting 15 KV Indoor Switchgear

Figure 7. Lifting 5 and 15 Shelter-Clag and
5 KV Conventional Outdoor Switchgear




VIEW A

SHIMWITH PLAIN
WASHERS AS REQUIRED ~

ROOF

SLING

VIEW B
SHIPPING SPLIT

. /
. ; \

Figure 8. Lifting 15 KV Conventional Outdoor Switchgear

MOVING SWITCHGEAR IN OBSTRUCTED
AREAS WITHOUT A CRANE

Within buildings and obstructed areas, where a
crane cannot be used, move switchgear with rollers,
cribbing, jacks and other such equipment as may be
required to meet the situation. To prevent distor-
tion of the cubicles, rollers and cribbing of equal

height must be used in sufficient number to evenly
distribute the load. Remove rollers and lower
switchgear carefully. Leave wooden skids (when
provided) in place during moving operation until
final location is reached. Fork-lift trucks should be
used with discretion as improper lift points could
cause extreme damage to equipment. Refer to Fig-
ures 9, 10 and 11 for the correct jacking methods.

TIMBERS

SECURE TIMBERS
TO LIFT CHANNELS

CRIBBING SUPPLIED
BY PURCHASER

WOODEN SHIPPING
SKID

LIFT
PIPE

CABLE LOOP

Figure 9. Jacking Indoor Switchgear

Figure 10. Jacking Shelter-Clad and
5 KV Conventional Outdoor Switchgear
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INSPECTION AND UNCRATING

Inspect the equipment as soon as possible after
receiving for any damage that may have occurred in
transit. Before uncrating, examine the crate itself; a
splintered crate may indicate an area of damage
within. Be careful when uncrating equipment. The
use of sledge hammers and crowbars may damage
the finish, if not the equipment itself. Use nail pull-
ers. After uncrating, examine equipment for any
possible damage. Check the shipping manifest to be
certain that all items have been received. If there is
a shortage, make certain it is noted on the freight
bill and contact the carrier immediately. Notify the
representing Allis-Chalmers sales office of any
shortage or damage.

Unusual circumstances may require partial ship-
ments of switchgear. Should a case of this nature
exist, provision is made for easy installation of
these portions.

i JACK : |}

Figure 11. Jacking 15 KV Conventionat
Outdoor Switchgear

STORAGE

INDOOR SWITCHGEAR

When switchgear is not to be erected immediate-
ly, it should be uncrated, inspected and stored in a
clean dry location. Indoor cubicles are neither
weatherproof nor drip-proof; therefore, they should
be stored indoors. If they must be stored outdoors,
or if they are to be kept in a humid, unheated area,
provide an adequate covering, and place a heat
source of approximately 500 watts output within
each cubicle to prevent condensation. Space heaters
are not standard equipment on indoor switchgear.
Lubricate any moving parts such as hinges, shutter,
etc., if storage is for an extensive period of time.
When batteries are supplied, connect them to a
charger.

SHELTER-CLAD OUTDOOR SWITCHGEAR

When it is necessary to store Shelter-Clad out-
door equipment in a location exposing it to the
weather or in a humid location, energize the space
heaters provided within the cubicles and make
certain that louvers and vents are uncovered to

allow air to circulate. If at all possible, erect the
aisle section and the switchgear at the permanent
location even though it may be some time before
the equipment is used. Regardless of what method
of storage is used, break the shipping seal and
remove the aisle wall (See Page 15) from in front
of instrument panels. This is required to gain
access to the space heater circuit so that heaters
can be energized. Reseal the front or cover it for
protection from the weather. Connect batteries (if
provided) to a charger. Lubricate hinges, shutters,
and other moving parts.

CONVENTIONAL OUTDOOR SWITCHGEAR

When it is necessary to store conventional out-
door switchgear in an area exposed to the weather
or under humid conditions, energize the space
heaters provided and make certain that louvers and
vents are uncovered to allow air to circulate. Access
to the heater circuit is gained by opening the door
to the instrument panel compartment. Connect
batteries (if provided) to a charger. Oil hinges,
shutters and other moving parts.



INSTALLATION

FOUNDATION

Extreme care should be taken in layout of
foundation or floor. Refer to general arrangement
drawing for exact location of anchor bolts, area
for secondary and primary conduits, other limi-
tations and instructions. Should location of
2-1/2° X-X strong lift pipe (furnished by cus-
tomer) interfere with customer’s primary conduit,
it is suggested that a conduit coupling be installed
in this location. The coupling should not project
more than .56 above surface of foundation. After
switchgear has been lowered to foundation and
lift pipe has been removed, a conduit nipple may
be screwed into coupling.

UNIT BACKPLATE OR DOOR
ALUMINUM PLATE
DRILLED 8Y CUSTOMER

CONDUIT NIPPLE
FURN. BY CUST

- FOUNDATION
3 ¥ SURFACE

CONDUIT LSJ L ONLIETPIPE
COUPLING .56 FURN BY CUST
FURN BY CUST MAX

Floors, sills, piers or pilings, whichever type of
foundation is used, must have a smooth level sur-
face and be in the same plane within 1/8”. The
surface of the foundation must not protrude
above the grouted sills or bed plates at any point.
Grouted sills or bed plates must be set true and

level and be in the same plane to each other with-
in 1/16”. Foundations must be sufficiently strong
to support the weight of the cubicles and breakers
plus the impact loading of the circuit breakers
(twice the weight of each circuit breaker).

CAUTION

In the switchgear primary entrance area,
steel reinforcing rods or mesh in concrete
must not pass through space shown on
general arrangement drawing even though
cored or bored holes in concrete may miss
rods or mesh. A single phase of a system
may not be encircled by ferrous metals
where current exceeds 600 amperes.

All sill channels, bed plates, shims and
anchoring hardware are furnished by customer
unless covered by contract.

Figure 12 illustrates acceptable methods of
setting sill channels for 5 kv and 15 kv indoor
switchgear. Cubicles may be anchored to sills by
use of 1/2”-13 nuts welded to bottom of channel.
Before grouting channels in place, screws of
sufficient length should be placed in anchor holes
and coated with a heavy film of paraffin or other
suitable coating which will allow the screws to be
readily removed after the concrete has set.
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Figure 12. Setting Channel Sills for Indoor Switchgear
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Figure 13 shows a suggested method of
anchoring and leveling bed plates for outdoor
switchgear of Shelter-Clad or conventional types.
Outdoor switchgear, as received, is supported on
4” x 6” @ 12 lbs. per foot beams. The maximum
span between the support points on which these
beams rest must not exceed nine feet. The maxi-
mum span for units with 1000 mva breakers 1s six
feet. If pilings are used for foundation, their
diameter may not be less than 12 inches. Cubicles
must be supported at shipping splits. Figure 14
shows a recommended work area for 5 kvand 15
kv conventional outdoor equipment.

Before setting and erecting the cubicles, deter-
mine the correct locations of each shipping group
and sequence of installation on the general ar-
rangement drawing. Sweep the mounting surfaces
to remove all dirt. Refer to Figures 15 through 21
for additional installation instruction.

Secondary control conduits must not exceed 2-
inch nominal pipe size (2-3/8 o.d.). If conduit ex-
tends above floor or slab to enter cubicle and ex-
clude water, it should not exceed 1-1/2-inches on in-
door equipment. On outdoor equipment, the secon-
dary control conduit should extend to a maximum
of 7-1/2 inches and a minimum of 6-3/4 inches
above theslab or base plane. In cases where switch-
gear cannot be lowered over conduit because of
headroom or other restrictions, conduit couplings
can be grouted in flush with slab. Conduit nipples
can then be added after switchgear is in place. Care
should be taken during construction and at all
times to keep conduit ends capped to prevent en-
try of dirt, moisture and vermin.

If primary power conduit is grouted into the foun-
dation, follow instructions outlined above. (This
conduit may often enter through trench or planned
opening.)

e—— 8" MIN.
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6" CHANNEL WITH 8" MIN. LENGTH
LEVELED WITH ANCHOR BOLTS
BEFCORE GROUTING IN

]

'
=/
TOSUIT

GEN. ARRGT.

Figure 13. Securing Qutdoor Cubicles

ERECTING CUBICLES

The proper erection method depends on whether
the units are shipped as one complete group or,in
two or more sections. In any case, the general ar-
rangement drawing will indicate the shipping
groups and their location within the lineup. Units

are assembled and wired in accord with the ar-
rangement as in the final installation.

Before setting and erecting the cubicles determine
the correct locations of each shipping group on the
general arrangement drawing. Sweep the mounting
surfaces to remove all dirt. Refer to Figures 15
through 21 for additional installation instructions.




CIRCUIT
BREAKER

ADAPTER

TRUCK ™t |

DRAWOUT SIDE PORTION OF SLAB
MAY BE PITCHED FOR DRAINAGE
BUT SHOULD NOT EXCEED 1/16” PER FT.

[ —
) REQUIRED FOR
78" 15KV p — DOOR SWING.
5KV MIN. g , .
Y MmN :
I n
i RUMENT M
! INST i 37— 15KV
) 53"‘_{ PANEL a1 |
S |y
- Ll 27" ] BKV
p— LX)
APPROX. b o LT
/ K
Iy
52" 6" l |l
15KV } (l -
T — ,
* 3000 AMP. 5KV BREAKERS THIS SLAB PORTION
REQUI{RE 78" MIN. MAY BE PITCHED TO
*» EXCEPT 36" WIDE UNITS SUIT FOR DRAINAGE.

REQUIRE 37" DOOR SWING.

Figure 14, Recommended Work Spaces for Conventional Outdoor Switchgear

BREAKER DRAWOUT SIDE

Carefully check that switchgear not furnished with supporting beams is in firm
contact with the sills or fleor. DO NOT FORCE CUBICLE INTC FIRM
CONTACT BY DRAWING DOWN MOUNTING BOLTS. THIS MAY DISTORT
CUBICLE. Place 4x4 inch shims, if necessary, in the area of the mounting

bolts to get firm contact.

WHEN SHIMS ARE REQUIRED,
APPLY THEM BETWEEN THE SILL
AND SWITCHGEAR. IF NO SILLS
ARE INVOLVED, APPLY SHIMS
AT THE UNIT MOUNTING BOLT

LOCATIONS ONLY.

WHEN SILL CHANNELS ARE USED,
CUSTOMERS FLOOR MUST NOT
PROJECT ABOVE MOUNTING
SURFACE OF CHANNELS AT ANY
POINT WITHIN THE FLOOR AREA
COVERED BY THE SWITCHGEAR
CUBICLES.

BOLT OR WELD
CUBICLE TO SILL

After switchgear is leveled and
permanently welded or bolted in
place, apply asphalt and epoxy grout
between the foundation and the
cubicle floor. Slope the grout so the
breaker can he easily wheeled in
and out of the cubicle,

CONDUIT HEIGHT NOT TO
EXCEED 1-1/2"" ABOVE FLOOR.

Figure 15. Setting Indoor Cubicles on Foundation
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STRUCTURAL DIMENSIONS (Inchas) BREAKER
D
Type A B Cc Drawout € F G Waeight Type
Width Ht. Depth Aisle iihs)

DF 26 72 74 50 18% 13 26 1200 MA-75
DM 26 72 74+ 50 1814 13 26 1200 MA.250
DN 26 72 74* 50 18 14 13 36 1200 MA-350
DN 36 92 94 66 2414 33 36 1800 FA-350

*FOR 3000A BUS, DIMENSION BECOMES 2" GREATER.
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Figure 16. Floor Plan and Typical Side View of 5 KV Indoor Cubicles
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STRUCTURAL DIMENSIONS (Inches) BREAKER
c
Type A B Drawout D Weight Type
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AISLE
) $
=
24} 6 —
PRIMARY CABLE AREA
UPFEED ! DOWNFEED
\ p—16ly —.1
75‘2 -
¥ ke it "'-EP"'_ 1
[ S S = m——. &
| 3% DiA. BOLT HOLES IN FLOOR |
p—= 1§ 16
36
| CABLE ENTRANCE FOR 1000
8 4 POTENTIAL
VENT\_J_.'CWP?_RIEFNT\ TRANSFORMER MYA RATINGS
0y} —— m—E R T2 \ v
SECONDARY CABLE AREA == .
DOWNFEED  UPFEED INTER-UNIT |
' WIRING TROUGH |
3 X3 ANCHOR JI
. sur access | | \ *FF————— -
PRIMARY
- — DISCONNECT REAR
- - INSTRUMENT REMOVABLE
| T CETETEY e pE PANEL w PANELS
TORROIDAL |
CURRENT ) A
5 -1 Ye TRANSFORME | |
HINGED
l 4 — CABLE
2% BARRIER PATH OF 3 | /SUPPORT
CURRENT
¥ CIRCUIT ~] .+(
- % BREAKER | PRIMARY _[
3% i DISCONNECT |
I L) \\aus 1 Ll ous
: & \ / — % ? compT. | ™\ BARS
T - “ -
gl TS ek S0tk | S
AISLE SPA
ﬁz; AL OaNeE SPACE uecu;msn COMPARTMENT | COMPT.

Figure 17. Floor Plan and Typical Side View of 156 KV Indoor Cubicles
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Figure 18. Floor Plan and Typical Side View of 5 KV Single Aisle Shelter-Clad Cubicles
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Figure 19. Floor Plan and Typical Side View of 15 KV Single Aiste Shelter-Clad Cubicles
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ERECTING CUBICLES WITH TRANSFORMER
IN LINE-UP

When a transformer is part of the equipment, the
switchgear is positioned next to the transformer as
shown in Figure 22. Keep the cubicles just high
enough to clear conduits, approximately 2-1/2
inches above floor or base line. If the cubicles are
raised too high, the throat on the switchgear will
not clear the opening in the transformer terminal
chamber (as in liquid-filled MCS transformers).
Move the switchgear toward the transformer until
the cubicle throat projects approximately 2 inches
into the transformer terminal chamber and the an-
chor bolts and conduits below the switchgear are in
proper alignment. With all points now in alignment,
conduit caps and floor plate conduit covers re-
moved, carefully lower the cubicles to their perma-
nent location. It is important that this first group be
accurately positioned and leveled as each successive
group will depend on the first. Do not draw sliding
throat collar into place until leveling and anchoring
operations are complete, and then tighten only
enough to compress gasket.

ANCHORING AND LEVELING INDOOR

SWITCHGEAR

Indoor switchgear shipping groups are held in
true alignment by lifting channels across the top
of the group and by bolts holding the cubicles to
each other. Whenever possible the entire shipping
group is to be anchored and levelled as a single
element without loosening any hardware or
removing lifting channel until entire shipping
group is anchored and levelled.

Verify anchor bolt locations per general ar-
rangement drawing and sweep area clean of any
construction debris. Check general arrangement
drawing for position of first shipping group and

sequence of installation if arrangement consists of
more than one shipping group.

Refer to Pages 3, 4 and 5, Lifting and Handling,
and move switchgear to its final location.

1. Check cubicles at each anchor bolt location
(4 per cubicle) to make certain that they are in firm
contact with floor or sill (whichever is used). If
this condition does not exist add 4 x 4" steel
shims adjacent to the anchor bolt location until
firm contact is achieved. Shims are not furnished
with switchgear (See Figure 15).

2. Tighten anchor bolts.

3. Check group for plumb. The first breaker
cubicle in from each end of every shipping group
will have a plumb mark stamped on the floor
plate. This mark is located inside the breaker
drawout compartment and is represented by a
center punch mark with a circle around it. Di-
rectly above this mark is a 5/32” dia. hole in the
header of the breaker compartment, as illustrated

5/32" HOLE . :
Ii :' HEADER
[
! | | ) pLUMB LINE
[ |
| b
PLUMB | |
MARK pLUMB | i
BOB | ]
| I
® | |
| J { FLOOR
PLAN VIEW FRONT VIEW SIDE VIEW

Figure 23. Plumbing Switchgear Units
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Figure 22. Connecting Transformer and Switchgear
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in Figure 23. Insert the plumb bob line through
this hole toward the inside of the compartment,
and tie off line with plumb bob hanging free. The
point of the plumb bob must be within 1/8” of
the factory installed plumb mark represented by
the center punch. The circle around the punch has
no meaning and is only an aid to locate the punch
mark. All plumb readings should be taken with
anchor bolts tight. If it is not within 1/8”, it could
be due either to unlevel sills or the cubicles being
damaged in shipment. Check first to insure that
sills are level. If sills are not level, add 47'x 4" steel
shims on top of sill, adjacent to the anchor bolts,
as necessary to achieve a level floor in all cubicles
and to insure that all cubicles are in firm contact
with the foundation at each anchor point. Tighten
the anchor bolts. If plumb bob point is still not
within 1/8” after floor leveling, proceed to step
No. 5 below.

Do not loosen any hardware until after it has
definitely been verified that floors are level and in
firm contact with sills.

4. If lineup consists of multiple groups, move
the next group into position, with the front of
units in line and tight against the adjacent group.
Do not bolt groups together at this time. Check
for plumb as on previous group and bolt groups
together with hardware provided. Repeat for any
additional groups. Check that the cubicles are in
firm contact with the foundation at each anchor
point. Add 4” x 4” shims as necessary. Tighten
the anchor bolts.

5. Should problem still exist, and it has been
determined that foundation is level and in the
same plane, it can be assumed that the shipping
group has been distorted by abusive handling or a
shipping mishap. This step is to be considered
only after careful consideration of the previously
described conditions and the foundation has been
proven to be level and in the same plane as con-
structed or by the addition of shims.

(a) Tighten anchor bolts holding cubicles to
foundation (if not already tight).

{b) Check “plumb” marked cubicles to de-
termine direction of distortion. This may be
checked by diagonal measurements of drawout
compartment door frame or by use of car
penter’s frame square. Is the direction of lean
the same as that of the error in plumb bob
location?

(c) Loosen, but do not remove, all hardware
holding the “plumb” marked cubicle to its
adjacent cubicles, and open all panels or doors.
Do notloosen any hardware holding cubicles to
foundation! With the use of diagonal jacking in
door frame, force frame back to rectangular
shape until plumb bob point is in line with
punch mark. It may be necessary to allow for
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slight spring-back when jacking so that plumb
reading is correct when jack is released. It may
also be necessary to loosen hardware holding
successive cubicles together to allow for more
freedom and movement during frame
straightening.

(d) Tighten all hardware,
(e) Remove lifting channels.

(f) Check all breaker cubicles for free move-
ment of shutters.

ANCHORING AND LEVELING OF SHELTER-
CLAD SWITCHGEAR

In Shelter-Clad arrangements the switchgear, as
received, is true and in correct position relative to
its support beams. The beams are a permanent
part of the switchgear, and are not to be loosened
or moved from position.

Verify anchor bolt locations in concrete as
shown in Figure 13, and at all points shown on
general arrangement plan view. Sweep foundation
to make certain it is free of pebbles or other
debris. Check general arrangement drawing for
positioning of switchgear and sequence of instal-
lation if arrangement consists of more than one

shipping group.

Single aisle Shelter-Clad cubicles are shipped
with the aisle wall covering the breaker drawout
compartment. This wall may be removed before
moving the switchgear into position on its foun-
dation, if conduit clearance is in doubt, or if aisle
is to be assembled immediately after leveling. See
Figure 24.

Figure 24. Aisle Wall Removal
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1. Remove seal material at top of wall (2).
2. Unbolt and remove roof gable (1).

3. Support wall (2} with crane or other means
(Figure approximately 125 lb. per unit) and
remove all the bolts (A) at each end of the group
which hold the aisle wall in place. Carefully lay
roof gable and aisle wall aside until needed for
aisle assembly.

4. Remove nuts from all anchor bolts, remove
caps from all secondary conduit stubs, and remove
covers from secondary openings in cubicle floor
plates and anchor bolt access covers from each
end of line up.

Refer to Pages 3, 4 and 5 for Lifting and Handling
Shelter-Clad switchgear. The arrangement may
consist of a single complete shipping group, or
may be broken down into a number of shipping
sections as in a long line-up. Refer to general
arrangement drawing for instructions as to which
shipping group should be installed first, and in
what sequence the remaining groups are to be
installed. Using 2-1/2” X-X strong (extra-heavy)
pipe (do not substitute a member of less strength
except for a group of 4 cubicles or less of 5 kv
where 2-1/2” - Sch. 80 pipe may be used). Move
the first group into position as dimensioned on
general arrangement drawing.

5. Check the immediate area at each anchor
bolt location to make certain that beams sup-
porting the switchgear are in firm contact with the
foundation. If firm contact is not present in any
anchor bolt location, 4>’ x 4’ steel shims should be
inserted between foundation and bottom of beam
until positive contact is achieved.

6. Add clamp washers and nuts to anchor bolts
and tighten securely.

7. The first breaker cubicle in from each end of
every shipping group will have a plumb mark
stamped on the floor plate (aisle wall must be
off). This mark is located inside the breaker draw-
out compartment and is represented by a center
punch mark with a circle around it. Directly above
this mark is a 5/32°" dia. hole in the header of the
breaker compartment, as illustrated in Figure 23.
Insert the plumb bob line through this hole to-
ward the inside of the compartment, and tie off
line with plumb bob hanging free. The point of
the plumb bob must be within 1/8” of the factory
installed plumb mark represented by the center
punch. The circle around the punch has no
meaning and is only an aid to locate the punch
mark. If the plumb bob reading exceeds the 1/8”
limitation, does the position of the deviation in
each end breaker cubicle read the same direction
and approximately the same distance from the
punch mark? If this condition exists it would
normally indicate that the slab, piers or pilings, as
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the case may be, are not level and/or are not in
the same plane. The addition of shims between
foundation and the bottom of the beam should
bring shipping group to level showing plumb read-
ing within the 1/8’’ tolerance. Note all plumb
readings are to be taken with anchor bolts tight.

8. Should problem still exist, and it has been
determined that foundation is level and in the
same plane, it can be assumed that the shipping
group has been distorted by abusive handling or a
shipping mishap. This step is to be considered
only after careful consideration of the previously
described condition, and the foundation has been
proven to be level and in the same plane as con-
structed or by the addition of shims.

(a) Tighten anchor bolts holding beams to
foundation (if not already tight).

(b) Check “‘plumb” marked cubicles to
determine direction of distortion. This may be
checked by diagonal measurements of drawout
compartment door frame or by use of car-
penter’s frame square. Is the direction of lean
the same as that of the error in plumb bob
location?

(c) Loosen, but do not remove, all hardware
holding the ‘“plumb” marked cubicle {o its
adjacent cubicles, and open all panels of doors.
Do not loosen any hardware holding cubicles
to supporting beams! With the use of diagonal
jacking in door frame, force frame back to
rectangular shape until plumb bob point is in
line with punch mark. It may be necessary to
allow for slight spring-back when jacking so
that plumb reading is correct when jack is
released. It may also be necessary to loosen
hardware holding successive cubicles together
to allow for more freedom and movement
during frame straightening. '

(d) Tighten all hardware.

(e} Check all breaker cubicles for free move-
ment of shutters.

9. When a switchgear line-up has more than
one shipping group, a temporary plate is bolted to
the end plate of each group at the shipping split.
This plate was used to support the aisle wall
during shipment. Remove and scrap these plates,
and remove any hardware which would interfere
with a tight fit when the next group is moved into
position. Make sure that all anchor nuts of the
first section installed are tight and have produced
a true plumb reading before moving the next
group into position.

10. Move the next group into position. The
front edge of the cubicle floor plates should be in
line with those of the previously installed group.
This will insure a good fit with aisle floor plates.




Make certain that the end of the group being
installed is tightly against the previous installation.
Repeat steps 5., 6., 7. and 8. and instal} all ship-
ping split hardware.

11. If there are additional groups in line-up,
repeat step 8. and then 5., 6., 7., and 8. for each
group. Replace covers for anchor bolt access at
each end of line-up.

ANCHORING AND LEVELING OF CON-
VENTIONAL OUTDOOR SWITCHGEAR

In conventional outdoor switchgear arrange-
ments the switchgear, as received, is true and in
correct position relative to its support beams. The
beams are a permanent part of the switchgear and
are not to be loosened or moved from position.

Verify anchor bolt locations in concrete, as
shown in Figure 13, and at all points shown on
general arrangement plan view. Sweep foundation
to make certain it is free of pebbles or other
debris. Check general arrangement drawing for posi-
tioning of switchgear and sequence of installation
if arrangement consists of more than one shipping

group.

1. Remove anchor hardware from anchor bolts.

2. Remove caps and covers from conduit stubs
so that they will clear openings in cubicle floor
plates.

3. Open rear door and inner instrument panel
of each cubicle and remove entrance opening
covers in floor plates. Close and secure instrument
panel and rear door so they will not be damaged
during lifting.

Refer to pages 4, 5 and 6 for lifting and
handling of conventional switchgear. Switchgear
may consist of a single complete shipping group,
or may be broken down into a number of shipping
sections as in a long line-up. Refer to general
arrangement drawings for instructions as to which
shipping group should be installed first and in
what sequence the remaining groups are to be
installed. 5 KV conventional switchgear must be
lifted using 2-1/2” x-x strong (extra heavy) pipe.
(Do not substitute a member of less strength
except for a group of 4 cubicles or less of 5 Kvgin
which case 2-1/2” Sch. No. 80 may be used). 15 KV
conventional switchgear is lifted with lifting lugs
and cable clamps as shown in Figure 8.

Move the first group into position as di-
mensioned on the general arrangement drawing.

4. Check the immediate area at each anchor
bolt location to make certain that beams sup-
porting the switchgear are in firm contact with the
foundation. If firm contact is not present in any
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anchor bolt location, 4’’x 4°? steel shims should be
inserted between foundation and bottom of beam
until positive contact is achieved.

5. Add clamp washers and nuts to anchor bolts
and tighten securely.

6. The first breaker cubicle in from each end of
every shipping group will have a plumb mark
stamped on the floor plate. This mark is located
inside the breaker drawout compartment and is
represented by a center punch mark with a circle
around it. Directly above this mark is a 5/32” dia.
hole in the header of the breaker compartment, as
illustrated in Figure 23. Insert the plumb bob line
through this hole toward the inside of the com-
partment, and tie off line with plumb bob handing
free. The point of the plumb bob must be within
1/8” of the factory instalied plumb mark repre-
sented by the center punch. The circle around the
punch has no meaning and is only an aid to locate
the punch mark. If the plumb bob reading exceeds
the 1/8” limitation, does the position of the
deviation in each end breaker cubicle read the
same direction and approximately the same
distance from the punch mark?If this condition
exists, it would normally indicate that the slab,
piers or pilings, as the case may be, are not level
and/or are not in the same plane. The addition of
shims between foundation and the bottom of the
beam should bring shipping group to level showing
plumb reading within the 1/8” tolerance. Note all
plumb readings are to be taken with anchor bolts
tight.

7. Should problem still exist, and it has been
determined that foundation is level and in the
same plane, it can be assumed that the shipping
group has been distorted by abusive handling or a
shipping mishap. This step is to be considered
only after careful consideration of the previously
described conditions and the foundation has been
proven to be level and in the same plane as con-
structed or by the addition of shims.

(a) Tighten anchor bolts holding beams to
foundation (if not already tight).

(b) Check “plumb” marked cubicles to
determine direction of distortion. This may be
checked by diagonal measurements of drawout
compartment door frame or by use of car-
penter’s frame square. Is the direction of lean
the same as that of the error in plumb bob
location?

(c) Loosen, but do not remove, all hardware
holding the “plumb” marked cubicle to its
adjacent cubicles, and open all panels of doors.
Do not loosen any hardware holding cubicles
to supporting beams! With the use of diagonal
jacking in door frame, force frame back to
rectangular shape until plumb bob point is in
line with punch mark. It may be necessary to




allow for slight spring-back when jacking so
that plumb reading is correct when jack is
released. It may also be necessary to loosen
hardware holding successive cubicles together
to allow for more freedom and movement

during frame straightening.
(d) Tighten all hardware.

(e) Check all breaker cubicles for free move-
ment of shutters.

8. Before moving the next group into align-
ment (when shipment consists of more than one
section) check shipping split end of previously
installed group for protruding hardware used to
plug holes in shipping, and on 15 KV remove the
lifting lugs. Make certain that all anchor nuts are
tight and a true plumb reading exists.

9. Move the next shipping group into position.
15 KV conventional switchgear may not be moved
directly into position, as can the 5 KV, because of
the protruding lift lugs. 15 KV must be placed on
skids or rollers high enough to clear conduits and
in line with previously installed group. The lift
lugs at the split must be removed and the group
pushed against that previously installed. Jacks
may be used to remove skids or rollers and to

lower group to foundation. Repeat steps 4., 5., 6.

and 7., and install shipping-split hardware.

10. If there are additional groups in line-up,
repeat step 8. and then 4., 5., 6., and 7. Replace
covers for anchor bolt access at each end of line-

up.

ASSEMBLY OF SHELTER-CLAD
OUTDOOR SWITCHGEAR

Single Aisle

Table 3 lists the standard components supplied
for single aisle Shelter-Clad outdoor switchgear.
The item numbers in the table are used in all in-
structions pertaining to this procedure. Assemble as
follows:

1. Temporarily support the aisle wall assembly
(removed for the plumb bob check) in its permanent
position as shown in the general arrangement draw-
ing (see Figure 25). Remove the aisle beam (3) from
top of the wall assembly (2) and place the beam,
with clip angles near the top, in position B.

2. Put roof covers (4) in place to hold top of aisle
wall in place. Do not tighten hardware. Remove
and discard the buffer angles at the bottom of the
unit. These angles are installed to prevent bending
of the aisle wall during shipping. If not removed,
they may interfere with installation of floor plates.

3. Align the ends of the aisle wall, aisle beam
and switchgear. Place two sets of floor plates in
position between the switchgear and the wall. In-
stall each set next to the end position between the
switchgear and the wall. (See Figure 26 for loca-
tion of floor plates.) With floor plates set tightly
against switchgear floor plates, check and adjust
center beam and aisle wall beam location to pro-
vide a good fit with minimum size cracks between
plates and a smooth surface. Check that aisle wall
is square with switchgear by diagonal measure-
ments at floor level — corner to corner distances

Table 3. Standard Components — Single Aisle Switchgear

ITEM DESCRIPTION SKV 15 KV
PART NO. MK PART NO. MK
1 ROOF GABLE ASSEM. 18-177-200 18-184-208
2 FRONT PLATE ASSEM, 18-657-280 584 18-657-276 547
3 | BEAM 18-712-418 18-702-162
4 ROOF COVER ASSEM. {AISLE) 18-177-195 501 18-299-861 501
5 FLOOR PLATE ASSEM, 18-652-057 502 18-294-120 501
5A | FLOOR PLATE ASSEM. 18-657-246 554
6 FLOOR PLATE ASSEM. 18-652-057 501 18-294-121 501
6A { FLOOR PLATE ASSEM, 18-657-246 555
7 | DOOR ASSEM L.H. 18-657-280 587 18-657-276 577
7A | DOOR ASSEM R.H. 18-657-280 588 18-657-276 578
8 | ANGLE 18-657-223 573 18-657-206 513
9 BRACKET 18-176-985 001 18-184-206 001
10 | ANGLE 18-177-261 001 18-184-213 004
1 ROOF CHANNEL ASSEM. 18-176-983 501 18-299-862 501
12 | END GABLE ASSEM. 18-177-259 501 18-184-218 501
13 COVER {FORMED)} 18-287-990 18-184-210
. 14 | COVER OR PLATE 18-177-174 PLATE 001 18-184-217 COVER 001
15 | ANGLE 18-178032 001 18-178-032 001
16 | CLAMP WASHER 18-628-853 00 18-628-853 001
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3/8" HEX. NUT
3/8' RD. WASHER
3/8" LOCKWASHER

00-621-059-106
00-651-007-230
00-655-017-032

3/8” x 1" SCREW
3/8'" RD. WASHER
3/8" LOCKWASHER

00-611-315-466
00-651-007-230
00-6565-017-032

Figure 25. Aisle Wall Assembly — Single Aisle Layout

should be equal. Tighten anchor bolts to secure
beam locations.

4. With roof cover hardware loose, plumb front
wall and tighten attaching hardware.

5. Install all floor plates using 5 kv or 15 kv pat-
tern as shown in Figure 26. Each plate overlaps the
supporting member of the next plate; therefore, de-
termine sequence of installation accordingly. Place
each set of floor plates to equalize the space be-
tween floor plates and prevent a wide crack at end
of group.

6. Install weather stripping at points “C” and
“D”. Use 1/2-inch sealant tape. Place the tape so
that one edge is on the vertical centerline of the
holes and the other edge is toward the seam which
will be exposed to the weather.

7. Set door assemblies (7) in place (See Figure
27). Bolt the doors to the aisle wall (2) and to side
plate of the cubicle.

8. See Figure 28. Put all roof covers (4) in place
and bolt to aisle wall assembly (2) and roof support.

9. Fasten roof covers together using bracket (9)
at positions “E” (two per joint) See view “A”.

10. Install a trim angle (10) at each end of aisle.

ACCESS COVERS

C

FOR ANCHOR BOLTS/

/.

H

o

NN

Figure 26. Floor Plate Installation — Single Aisle Layout
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LOUVERS

00-811-315-461 ‘
00-655-017-032 i
00-651-007-230

3/8" x 5/8"” SCREW
3/8" LOCKWASHER
3/8" RD. WASHER
|

CUBICLE
SIDE
PLATE

00-631-0569-106
00-655-017-032
00-651-007-230
00-611-315-466

3/8” HEX. NUT
3/8" LOCKWASHER
3/8"” RD. WASHER
3/8" x 1" SCREW

Figure 27. Door Installation — Single Aisle Layout

VIEW A
1 9 9 1 1M 9
4 4 d 4
10 END PLATE 0
LEFT END CEMTER RIGHT END

3/8" RD. WASHER  00-651-007-230} 4
3/8" LOCKWASHER  00-655-017-032% connecTion
3/8"” HEX. NUT 00-631-059-106

3/8” x 1-1/4" SCREW 00-611-315-458

Figure 28. Roof Covers Installation — Single Aisle Layout
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11. See Figure 29. Set roof channels (11) over roof
cover joints. Slide the channel toward the roof peak
until the clip inside the channel engages the bracket

(9).

12. See Figure 30. Install roof gable assembly (1).
Adjust the position of the gable and the channels
(11) so that the channels fit into the notches of the
gable,

13. Bolt roof gable assembly (1) into place using
weld nuts in roof channels (11).

14. Add end gable assembly (12) at each end.
Fasten cover (13) to roof.

PEAK BRACKET (9)

ROOF COVER

WELDED CLIF

Figure 29. Roof Channel Installation — Single Aisle Layout

3/8"" RD. WASHER 00-651-007-230

3/8" x 1-1/4" SCREW 00-611-315-468
3/8” LOCKWASHER  (0-655-017-032
|

14 156

Figure 30. Roof Gable Installation — Single Aisle Layout




15. Drill cable cover (14)to suit conduit installa-
tion. Clamp the cover in place with angle (15).

16. Mount aisle conduit, switches, receptacle and
wire to junction box at each end unit. See conduit
arrangement.

17. If equipment consists of more than one
shipping group, caulk vertical shipping split at back
of switchgear with metal filler provided.

Common Aisle

Table 4 lists the standard components supplied
for common aisle Shelter-Clad outdoor switchgear.
The item numbers in the table are used in all in-
structions pertaining to this procedure. Assemble as

follows:

1. Place aisle beam (3) in position “B” and se-
cure with anchor bolts. {(See Figure 31).

2. Attach angle (2) to ends of aisle beam (3) as
shown.

3. See Figure 32. Install all floor plates using 5
kv or 15 kv pattern shown. Each plate overlaps the
supporting member of the next plate; determine se-
quence of installation. Place each set of floor plates
to equalize the space between the floor plates and
prevent a wide crack at end of group.

4. Assemble and connect bus run (7). See Figure
33.

VENTS

\

-

17
2
1
B

1 \@/g

Figure 31. Initial Positioning — Common Aisle Layout

NOTE

Leave all bolts hand tight until shelter 1s
completely assembled. Mount bottom covers
on bus duct after shelter assembly is com-
plete. When bus run (7) is omitted, wire duct
(14) is to be located over 3 x 3-inch cutouts
and bolted in place.

Table 4. Standard Components — Common Aisle Switchgear

ITEM DESCRIPTION SKV KV
PART NO. MK PART NO. MK

1 | FACTORY ASSEM. EQUIPMENT

2 | FORMED — ANGLE 18-657-223 8§73 18-657-206 513

3 | BEAM 18-183-151 18-193-161

4 | DOOR ASSEM. 18-657-280 689 18-657-307 519

5 | FLOOR PLATE RH. & INTER. 18-652-059 501 18-299-880 501

6 | FLOOR PLATE — L.H. 18652059 802 18-299-881 501

7 | BUSRUN SEE GENERAL ARRG'T. SEE GENERAL ARRG'T.

8

8A | COVER 18-179-735 001 18-180-433 oo1

9 | ROOF DECK 18-288-735 501 18-299-878 501
10 | COVER 18-179-730 501 18-190-430 501
11 { HOOD 18-288-739 001 18-701-569 001
12 | BRACKET 18-176-985 001 18-184-206 001
13 | ANGLE 18-179-733 001 18-190-438 001
14 | WIRE DUCT 18-191-039 002 18657-655 884
15 | COVER OR PLATE 18-177-174 PLATE 001 18-184-217 COVER o
16 | ANGLE 18-178-032 001 18-178-032 001
17 | CLAMP WASHER 18-628-853 001 18-628-853 001
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Figure 33. Bus Run Installation — Common Aisle Layout
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5. Install weather stripping at points “C” and 11. Add trim angle (Item 13) at each end of

“D”, Use 1/2-inch sealant tape. Place the tape so group.

holes and the other edge is toward the seam which
will be exposed to the weather.

that one edge is on the vertical centerline of the

12. Set channel-shaped covers (10) over the joints
of roof decks and slide up the covers so the clips on

6. See Figure 34. Raise door assemblies (4) into gg: zrllg‘;r surface (See Figure 29) engage the brack-

place. Bolt doors to side plates of cubicles. Bolt to
aisle sill using angle (2).
13. Bolt hoods (11) in place.
7. Mount 4 covers (8A) in place.
8. Mount aisle conduit, switches, receptacle and 14. Tighten all bolts to complete assembly.
wire to junction boxes. See conduit arrangement.
15. Drili cable cover (15) to suit conduit. Clamp
9. See Figure 35. Place roof decks (9) in the cover in place with angle (16).

position and fasten with the bolts provided.
16. If equipment consists of more than one

10. Fasten roof decks together using bracket (12). shipping group, caulk vertical shipping split at back
See view “A'", of switchgear with metal filler provided.
8A

WIRE DUCT FOR WIRING
BETWEEN ITEMS 1

4 ..ﬁf’/’—’_
a||' —/ %" HEX NUT
. 1/ Q 00-631-059-106
\_i_:__.-—_...v—"'

+

oy
ol
»|

e

| /‘ FNJ | : /1
AISLE Roi;f;%\% / //

N
T
— N — |

i
|
MTG. PER 18-295.875 f .
7|
T ’ LIGHT d ﬂ
) SWITCH

3/8" x 5/8” SCREW  00-611-315461 } N

AISLE

3/8" LOCKWASHER  00-655-017-032
3/8" RD. WASHER 00-651-007-230

Figure 34. Door Installation — Common Aisie Layout
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VENTS o

LOUVERS

00-611-315468

3"8:HEX - NUT 00-631-059-106 3/8" x 1-1/4” SCREW 00-611-315-468
3/8" RD. WASHER ~ 00-651-007-230 3/8" LOCKWASHER  00-666-017-032
3/8" LOCKWASHER  00-655-017-032 / i
. ’ 3/8" RD. WASHER 00-651-007-230
—r ;_:—'-‘f'-:":z‘-f; 9
e 10
/ e T - "
X~ | L ]
- . f X
/’//f ]] #"’?” \\. alg——rN
' e X i VIEW A
‘/ - ?' > 4—-—-)
N = ) VIEW A
- il _'_-J__ T e T
- I 10 12 1210 10 12
% ) - 13
% / ¢ L F f 9 9
t
\ N | / L\ — \
\ | 1 13 END PLATE AR
\i ‘ LEFT END CENTER RIGHT END
3/8” HEX. NUT 00-631-059-106
3/8” LOCKWASHER 00-655-017-032 { EACH
Q 3/8" RD. WASHER 00-651-007-230 { CONNECTION
L

3/8” x 1-1/4” SCREW

Figure 35. Roof Deck Installation — Common Aisle Layout

Singte Aisle with Work Space — 5 kv

Table 5 lists standard components supplied for
single aisle with work space Shelter-Clad outdoor
switchgear. The item numbers in the table are used
in all instructions pertaining to this procedure. As-
semble as follows:

1. Mount aisle end plate at the end opposite the
work space. (See Figure 36).

2. Move aisle wall to its permanent location as
indicated on the general arrangement drawing.

3. Remove aisle I-beam from the top of the aisle
wall and mount in place on footing.

4. Remove the end plate from the switchgear
unit and proceed as instructed in Step 11. to
mount it at end of work space.

5. See Figure 37. Put the work aisle and work
space beams (1, 7 and 11) in position as indicated
on the general arrangement drawing.

6. Assemble aisle walls (3). See general ar-
rangement drawing for location of special panels for
fans, etc. Apply 1/2-inch sealant tape at the joints of
the wall sections.
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3/8" x 3/4" SCREW
3/8" RD. WASHER
3/8" LOCKWASHER

00-651-007-230

00-611-315-463
00-655-017-032 }

RQOF
CHANNEL 5

CUSTOMER
FOOTINGS

Figure 36. Initial Positioning — Single Aisle
with Work Space




Table 5. Standard Components — Single Aisle, With Work Space

ITEM DESCRIPTION 5 KV 15 KV
PART NO. MK PART NO. MK

1 BEAM 18-1956-382 003 18-193-157 001

2 WEATHERSTRIP SEALANT TAPE 00-333-450 005 00-333-450 005

3 PLATE ASSY. 18-657-280 584 18-657-276 547

4 ENDPLATE L.H. 18-657-281 582 18-657-278 575

5 COVER 18-650-504 001 18-650-504 001

6 ANGLE MTD.ONIT. 3 - - 18-657-410 288

6A ANGLE MTD.ONIT.3 - - 18-657-353 160

7 BEAM 18-657-430 124 18-193-158 001

8 ANGLE ASSY. 18-657-385 581 —

9 ANGLE OR FRAME 18-178-167 ANGLE | 501 18-364-274 FRAME 501
10 ANGLE 18-184-139 001 18-191-509 001
1 BEAM 18-193-1561 002 18-193-151 009
14 BEAM ASSY, - - 18-646-894 BEAM 501
15 ROOF SUPPORT 18-657-422 507 18-646-895 001
17 FLOOR PLATE ASSY. 18-652-057 502 18-294-120 AISLE SIDE 501
17A  FLOOR PLATE ASSY. - — 18-657-246 UNIT SIDE 554
18 FLOOR PLATE ASSY. 18-652-057 501 18-294-121 AISLE SIDE 501
18A FLOOR PLATE ASSY. - 18-657-246 UNIT SIDE 555
19 ROOF CHANNEL 18-176-983 501 18-294-115 UNIT SIDE 503
19A ROOF CHANNEL — - 18-299-862 AISLE SIDE 501
20 BRACKET 18-176-985 001 18-184-206 001
21 CLAMP WASHER 18-628-853 001 18-628-853 001
22 DOOR MTG. L.H. 18-657-280 587 18-657-276 577
23 ROOF COVER (UNIT SIDE) 18-177-195 501 18-294-114 UNIT SIDE 503
23A ROOF COVER (AISLE SIDE} 18-177-195 501 18-299-861 AISLE SIDE 501
24 ROOF GABLE ASSY. 18-177-200 502 18-184-208 502
25 GABLE COVER INT. 18-176-981 001 18-176-981 001
26 FORMED COVER 18-287-990 002 18-184-210 002
27 FLOOR PLATE ASSY. 18-656-890 520 18-700-518 502
27A - - 18-700-619 506
27B — — 18-700-519 507
28 18-656-890 519 18-700-620 5056
28A - ~ 18-700-520 506
288 - - 18-700-520 507
29 ANGLE 18179171 002 18-179-171 002
31 ANGLE 18-177-261 001 18-184-213 002

7. Bolt plates (3) together, to switchgear unit

and to beam (1).

8. Attach 1/2-inch sealant tape at all joints.

9. Attach angles (10) to ends of beams.

10. See Figure 38. Install angles (8 and 9) at

the end of the work space. Secure the angles to-
gether with 00-615-331-466 flat head screws.

11. Install end plate (4) and attach it to plate

26

(3) and angles (8}, (9), and (10).

12. Install floor plates (17 and 18) in the same ar-
rangement as that for single aisle layouts (see Fig-
ure 26). Install floor plates (27 and 28) as shown in
Figure 38. Install cover (5).

13. Apply 1/2-inch sealant tape to door frame
assembly (22) and bolt it in place. Place tape so
that one edge is on the vertical centerline of the
mounting holes and the other edge is toward the
point of weather exposure (Figure 39).
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3/8" x 1-1/2" SCREW 00-611-315-470
3/8" RD. WASHER 00-651-007-230
3/8° LOCKWASHER  00-655-017-032
3/8" HEX, NUT 00-631-055-106

N\
S

1/2" HEX. NUT 00-631-058-108
1/2" LOCKWASHER  00-6565-017-036
1/2”" RD. WASHER 00-651-007-300
1/2" x 1-1/4" SCREW 00-611-315-546
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CLAMP WASHER
SEE GEN. ARRGT,
FOR LOCATION

1

Figure 37. Beam Placement (5KV) — Single Aisle with Work Space
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3/8" x 1-1/2" SCREW 00-611-315-470
3/8" RD. WASHER 00-651-007-230
3/8" LOCKWASHER  00-655-017-032
3/8" HEX. NUT 00-631-059-106

4
3/8" HEX. NUT 00-631-059-106
3/8" LOCKWASHER  00-655-017-032
3/8" RD. WASHER 00-651-007-230

3/8'* x 1-1/2" SCREW 00-611-315-470

3/8" HEX,  NUT 00-631-059-106
3/8” LOCKWASHER  00-655-017-032
3/8” RD. WASHER 00-651-007-230
3/8" x 1" SCREW 00-611-315-466

Figure 38. End Cover Installation (5 KV) — Single Aisle with Work Space
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3/8" RD. WASHER
3/8" LOCKWASHER 00-655-017-032
3/8"” HEX. NUT 00-631-059-106
3/8" x 1-1/4” SCREW 00-611-315-468

VIEW A

00-651-007-230
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3/8” x 3/4" SCREW
3/8” RD. WASHER
3/8” LOCKWASHER 00-655-017-032

00-611-315-463
00-651-007-230

i

Figure 39. Door and Roof Support Installation (5 KV) — Single Aisle with Work Space

14. Remove trim angle (31) from end of cubicle
and attach angle (29) to end of switchgear. Install
roof support (15) from cubicle to end of work
space. See view “A” for attaching support (15) to
angle (29).

15. Put all roof decks (23) in place and bolt to the
top of the end plate and to the roof support (15).
Leave hardware finger tight until step 17 is
complete.

16. Fasten roof decks (23) together using bracket
(20). See view “A”, Figure 40.

17. Mount trim angle (31). Tighten bolts.

18. Set roof channels (19) over roof deck joints.
Slide the channels toward the roof peak until the

clip inside the channel (see Figure 29) engages the
bracket (20).

19. Install roof gable (24). Adjust position of ga-
ble and channels (19) so that channels fit into
notches of gable.

20. Install gable covers (25) at gable joint.

21. Bolt gable into place using welded nuts in
channels (19). Mount covers (26) to underside of
roof covers (23).

28

22. Mount aisle conduit, switches, receptacle and
wire junction boxes. Mount and connect lights per
wiring diagram. See conduit arrangement.

23. If equipment consists of more than one
shipping group, caulk vertical shipping split at back
of switchgear with metal filler provided.

Single Aisle with Work Space — 15 kv

Table 5 lists standard components supplied for
single aisle with work space Shelter-Clad outdoor
switchgear. The item numbers in the table are used
in all instructions pertaining to this procedure. As-
semble as follows:

1. Mount aisle end plate at the end opposite the
work space. (See Figure 36).

2. Move aisle wall to its permanent location as
indicated on general arrangement drawing.

3. Remove aisle I-beam from top of aisle wall
and mount in place on footing.

4. Remove the end plate from the switchgear
unit and mount at end of work space as instructed
in Step 11.

5. See Figure 41. Put the work aisle and work

€
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%" RD.WASHER 00-651-007-230
%" LOCKWASHER 00.655-017-032 ROOF GABLE END GABLE ASS™Y.

%" HEX.NUT 00-631-059-106
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19A |
19 31 20 20 19 20 31 19

WORK SPACE [ ¢

END PLATE
LEFY END CENTER RIGHT END
3/8” HEX. NUT 00-631-058-106

38" LOCKWASHER 00-655-017-032 EACH
a/8” RD. WASHER 00-651-007-230 CONNECTION
3/8™ x 1-1/4” SCREW 00-611-315-468

VIEW A %" RD. WASHER  00-651-007-230
%" LOCKWASHER 00-655-017-032
%" HEX.NUT 00-631-059-106

Figure 40. Roof Assembly (5 KV and 15 KV} — Single Aisle with Work Space

3/8" x 1-1/2” SCREW (00-611-315-470
3/8" RD. WASHER 00-651-007-230
/8" LOCKWASHER  00-655-017-032
3/8" HEX. NUT 00-631-0569-106

" _____-_L_——-—'\.

/

1/2" HEX. NUT 00-631-059-108
: 1/2" LOCKWASHER  00-665-017-036
” . 1/2" RD. WASHER  00-651-007-300 CLAMP WASHER
D I > o SEE GEN. ARRGT.

"y 1-1/2" -316-548
1/2" x 1-1/2" SCREW 00-611-315-54 O LOCATION

Figure 41. Beam Placement (16 KV) — Single Aisle with Work Space
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space beams (1, 7 and 11) in position as indicated 7. Bolt plates (3) together, to switchgear unit
on the general arrangement drawing, and to beam (1). Apply 1/2-inch sealant tape to the
joints.

6. Assemble aisle walls (3). See general ar-
rangement drawing for location of special panels for 8. Attach angles (10) to ends of beams. ‘
fans, etc. Apply 1/2-inch sealant tape to the joints. j
Place the tape so that one edge is on the vertical
centerline of the holes and the other edge is toward 9. See Figure 42. Mount beams (14) between
the seam which will be exposed to the weather. walls at each joint (view “F”).

3/8" x 1-1/2" SCREW 0-611-315-470
3/8” RD.WASHER  00-651-007-230
3/8'" LOCKWASHER 00-655-017-032
3/8" HEX.NUT 00-631-059-106
2/8" HEX. NUT 00-631-059-106
3/8" LOCKWASHER  00-655-017-032
3/8"" RD. WASHER 00-651-007-230
3/8" x 1-1/2" SCREW 00-611-315470

3/8” HEX. NUT 00-631-059-106
3/8"” LOCKWASHER  00-655-017-032
3/8" RD. WASHER 00-651-007-230
3/8” x 1" SCREW 00-611-315-466

WORK SPACE 1
FLOOR PLATE
ARRANGEMENT WEATHER 2 |
STRIPPING |
PLAN VIEW

1/2" HEX. NUT 00-631-059-108
VIEW F 1/2" LOCKWASHER  00-655.017-036 t/ '

1/2" RD. WASHER  00-651-007-300

1/2 x 1-1/2" SCREW 00-611-315-548

Figure 42. Floor Plata Installation (15 KV) — Single Aisle with Work Space
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10. Mount frame (9) at end of work space.

11. Install end cover (4) and attach it to rear

plate (3), frame (9) and to angles (10).

12. Install floor plates (17, 17A, 18 and 18A) in
the same arrangement as that for single aisle lay-
outs {see Figure 26). Install the floor plates in the
work area as shown in Figure 42. Install covers

(5).

13. See Figure 43. Position and bolt the door
frame assembly (22) into place. Apply 1/2-inch seal-
ant tape so that one edge is on vertical centerline of
mounting holes and other edge is toward point of
weather exposure.

14. Remove angle (31) from L.H. end of cubicle
(see Figure 40). Attach angle (29) to end of switch-
gear, Figure 39. Install roof supports (15) from
cubicle across beam (14) to end of work space.
See view “A” for attaching support (15) to angle
(29).

15. Put all roof decks (23A) in place and bolt
to the top of the end plate and to the roof sup-
ports (15). Leave hardware finger tight until Step
17 is complete.

16. Mount trim angle (31).

17. Fasten roof decks (23) together using brackets
(20). See view ‘“‘A”’. Figure 40. Tighten bolts.

18. Set roof channels (19 or 19A) over roof
deck joints. Slide the channels toward the roof
peak until the clip inside the channel (see Figure
29) engages the bracket (20).

19. Install roof gable (24). Adjust position of ga-
ble and channels (19 or 19A) so that channels fit
into notches of gable.

20. Install gable cover (25) at gable joint.

21. Bolt gable into place using welded nuts in
channels (19 or 19A). Mount cover (26) to under-
side of roof cover (23).

22. Mount aisle conduit, switches, receptacle and
wiring junction boxes. Mount and connect lights in
accord with wiring diagrams. See conduit arrange-
ment.

23. If equipment consists of more than one
shipping group, caulk vertical shipping split at back
of switchgear with metal filler provided.

3/8"” RD. WASHER 00-651-007-230
3/8" LOCKWASHER  00-655-017-032

3/8" x 1-1/4” SCREW 00-611-315468

VIEW A

22

3/8" x 3/4" SCREW 00-611-315-463
3/8” RD. WASHER 00-651-007-230
3/8" LOCKWASHER  00-655-017-032

L ®

Figure 43. Door and Roof Support Installation {15 KV) - Singte Aisle with Work Space
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Expanding Single Aisle to Common Aisle

Table 6 lists standard components supplied to
expand an existing single aisle line-up to a common
aisle line-up. The item numbers in the table are
used in all instructions pertaining to this procedure.
Assemble as follows:

1. See Figure 44. From the existing switchgear
remove the gable ends (1), and roof gable (2). Dis-
card these parts.

2. Remove the roof channels (3), roof covers
over aisle (4), formed cover (5) and all associated
hardware. On 5 KV switchgear save all these
pieces. On 15 KV switchgear save only the cover
(5) and associated hardware.

3. Remove and discard plates (6 and 6A) from
above the door, each end.

4. Remove front plates (7) by unbolting from
door frames (8 and 8A) and from I-Beam (9). Dis-
card plates (7) but retain filter (11).

5. Move new switchgear into position as shown
on the general arrangement floor plan. See Figure
45,

6. Bolt switchgear to door frames (8 and 8A) at
both ends of the line-up. Apply 1/2-inch sealant to
door frame with one edge on vertical center line of
mounting holes and other edge toward point of
weather exposure.

7. Install new plates (10). Mount filter (11) sal-
vaged from front plate (7).

Table 6. Standard Components—E xpanding
Single Aisle to Common Aisle

5 KV 15 KV
ITEM DESCRIPTION PART NO.|MK |PART NO. | MK
1 |GABLE END ASSY, 18-177-259 1501 [18-184-218 | 501
2 |ROOF GABLE ASSY. 18-177-200 18-184-208
3 |ROOF CHANNEL ASSY.[18-176-983|501 |18-299-862 501
4 JROOF COVER ASSY. 18-177-19% |501 [18-299-861 | 501
5 |FORMED COVER 18-287.-980 18-184-210
€ |PLATE — L. H. 18-297-103 601 18-667-279 | 558
6A {PLATE — R.H. 18-297-1031502 [18-6567-279 | 559
7 |FRONT PLATE 18-657-280158418-657-276 | 547
8 |DOOR MTG. — L.H. 18-657-280|587|18-657-276|577
8A |DOOR MTG. — R.H. 18-657-280 (588 [18-657-276|578
9 |I-BEAM 18-712-418 i8-702-162
10 |PLATE 13-288-740|502 [18-657-27915567
11 JAIR FILTER MTG. 18-652-217|801 |18-652-217 {801
12 |FLOOR PLATE {INTERMED)| 18-667-459{501|18-299-880| 501
13 IBRACKET 18-176-985|001 [18-184-206 | 001
14 {ANGLE 18-177-261]001|18-184-213,002
15 |PLATE 18-177-174 |001[18-184-217 | 001
16 |ANGLE 18-178-032 |001 |18-178-032 (001
17 |DECK 18-288-735 {501 |18-299-878 | 601
18 |ROOF SUPPORT 18-287-025 |001[18-294-113 501
19 |SQ. BEVEL WASHER 00-659-035 |4 14 j00-659-035 [414
20 |COVER 18-179-730|501]18-190-430 | 501
21 |ANGLE 18-179-733 001 |18-190-438 | 001
22 |HOOD 18-288-739 |001 |18-701-5692 | 001
23 [COVER 18-179-735|001 [18-190-433 | 001
24 |END PLATE ASSY.L.H. |18-657-281|582|18-657-278 575
24A |END PLATE ASSY.R.H. [18-657-281|583|18-657-278|576

Figure 44. Removing Components from Existing Switchgear
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8. Install adaptor floor plates (12) between the
new units and the I-beam (9),

9. Mount roof covers (4) on the new units, bolt-
ing together using special channel brackets (13}
similar to the aisle construction just disassembled.

10. Add trim angle (14) at each end of the group.

(On 15 KV equipment items 4, 13 and 14 are
shipped assembled).

11. When installing conduit, drill plate (15) to
suit. Clamp plate with angle (16).

12. See Figure 46. Place aisle roof decks (17) in
position. Bolt them to the roof support (18) using
bevel washers (19). See inset.

13. Bolt roof decks (17} together with brackets
(13). See view “A”. Leave hardware finger tight
until Step 15 is complete.

14. Set channel-shaped covers (20) over the
joints of roof decks and slide up the covers so the
clips on the inner surface (See Figure 46) engage
the brackets (13).

15. Add trim angle (21) to each end of the aisle.

Tighten bolts.
16. Bolt hoods (22) over the roof channels.

17. Add four covers (23) to seal crack between top
of door frame (8) and end plate (24 and 24A)
joint. Mount light as shown.

18. Mount aisle conduit switches, receptable and
wire to junction boxes. See conduit arrangement.

19. Revise conduit arrangement in accord with
drawing.

20. If new equipment consists of more than
one shipping group, caulk vertical shipping split at
back of switchgear with metal filler provided.

Expanding Length of Existing Shelter-Clad
Switchgear by Addition of Units

The new extended foundation — be it slab, pier
or pilings — must be constructed in the same care-
ful manner as described under “Installation”.

The new foundation must be level and in the
same plane as the existing foundation.

Certain items will be removed from the existing
installation as described in the following instruc-
tions. Remove these items carefully and store them
for re-mounting in the expanded set up.

CAUTION

Be certain switchgear is de-energized before
removing covers to high voltage compart-
ments.

1. Remove end gable assembly (1, Figure 44)
from single aisle equipment. Remove the end hood
(22, Figure 46) if switchgear has a common ajsle.

2. Remove the channel-shaped covers (20) over
roof joints from both aisle and switchgear unit. Do
this by removing hardware from peak end of the

Figure 45. Installing New Equipment




cover and sliding the cover towards the eave to dis-
connect the holding clips on the underside of the
cover.

3. Remove the trim angle (21) from the outer
edge of the roof deck and remove the channel sup-
port brackets (13).

4. Remove the vertical corner trim angle from
the back of the cubicle. Remove the back plates to
provide access to the hardware securing the end cov-
er. Remove the end cover and save it for later in-
stallation.

5. Disconnect aisle conduit.

6. Remove bolt located under aisle door. This
bolt secures end plate to aisle center beam.

7. Remove all hardware securing side plate to
switchgear frame and hardware securing aisle end
plate to aisle wall. It may be necessary to tap knife
blade down vertical seam between aisle wall and

end plate to cut sealant tape. Sealant tape is solu-
ble in kerosene which may be used to clean surfaces
after parting. Remove entire sections from both
switchgear and aisle.

8. Remove aisle floor plates from in front of this
end unit. These plates must be re-installed in front
of the new end unit. {If new end unit is of a different
width and existing floor plates are not suitable for
intermediate units, these floor plates must be re-
placed or modified. This will vary, depending on
which end is extended.)

9. Before moving new equipment into place, drill
a 13/16-dia. hole through drawout compartment top
plate into interunit wiring trough area. Install
grommet in hole and mount four-pole terminal
block on the underside of the barrier. Connect aisle
wiring leads to terminal block for future connection
to new end unit. Plug old hole in header with
knockout seal.

3/8" x 3/4" SCREW
3/8"” RD. WASHER
3/8” LOCKWASHER

00-611 -315Nﬁ/
00-651-007-230

00-655-017-032

3/8" x 3/4” SCREW  00-611-315-463
3/8” RD. WASHER  00-651-007-230
3/8"” LOCKWASHER  00-655-017-032
LEFT END CENTER RIGHT END
20 13 13 20 13 20
- 17 17 l "
21 - A \
ny END PLATE - 21
3/8" RD.WASHER  00-651-007-230 ]
VIEW A 3/8" LOCKWASHER 00-655-017-032 { EACH
3/8" HEX. NUT 00-631-069-106 { CONNECTION
3/8" x 1-1/4” SCREW 00-611-315-468

Figure 46. Roof Installation
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10. The lineup is now ready for installation of the
new unit or units. Follow the instructions outlined
under “INSTALLATION,” page 7. If the founda-
tion was carefully constructed, there should be no
problems with lineup of beams or matching the
level of existing equipment.

11. With new units in true alignment with exist-
ing units and properly leveled, bolt units together
with 1/2-inch hardware provided.

12. Run aisle wiring from terminal block in exist-
ing end unit, through barrier and header to junction
box area.

13. Mount unit side plate and other parts re-
moved from existing equipment.

14. Make all electrical connections as instructed
on pages 35 through 50.

15. Caulk vertical split at back of switchgear be-
tween existing equipment and new addition with
metal filler. Replace bus compartment barriers and
install back plates.

Expanding the Length of Existing
Conventional Outdoor Switchgear

Expanding the length of existing conventional
outdoor switchgear by field addition of units should
be handled in the same manner as Shelter-Clad
switchgear with the exception that there is not a
shelter aisle with which to be concerned. Refer to
page 30. Follow instructions given under EX-

PANDING LENGTH OF EXISTING SHELTER-

CLAD SWITCHGEAR BY ADDITION OF
UNITS. However, note that only roof channels,
bus compartment barriers and end plates need be
removed on conventional switchgear.

ELECTRICAL CONNECTIONS

BUS BARS

When making bus bar connections between
groups of switchgear, observe the relationship of the
bus bar to the breaker taps (i.e. whether bus bar is
above or below tap; towards draw-out or towards
rear). Maintain this relationship when connecting
bus bars. Porcelain insulators are used to support
bus bars between units of 15 kv switchgear. An off-
set insulator is used for a 1200-ampere bus in this
equipment. Observe factory positioning of these in-
sulators when connecting at shipping splits to insure
that bus bars will line up properly. Install all hard-
ware the same way that factory bus connections
were installed (i.e., head of cap screws either toward
drawout or rear). Hardware must be aligned prop-
erly or molded plastic insulation boots will not fit

over the joints.

Bolt all bus bar joints as follows:

1. All surfaces must be free of dust, dirt or other
foreign material.

2. Assemble all joints as shown in Figure 47.

NOTE

All hardware furnished is plated high-
strength, steel. Cap screws are 1/2-13 SAE
Grade 5. Hexagon nuts are SAE Grade 2.
Do not substitute with smaller or lower
grade hardware than supplied.
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BUS FLAT WASHERS
BARS

SILVER LOCK WASHER

PLATED

COPPER — NUT

CAP SCR EWﬂ/ FLLAT WASHER

1 {
¢ I “TIN PLATED

BELLEVILLE ALUMINUM
WASHER NUT

FLAT WASHER

CAP SCREW:@ -
SILVER

[ """ PLATED
5 COPPER

\
BELLEVILLE TIN PLATED
WASHER ALUMINUM

NUT

Figure 47. Bus Bar Joint Assembly

3. Torque 1/2-13 steel hardware to 50 to 75-1b-ft.

Notice in Figure 47 heavy washers are used on

both sides of the bus bar joint — under the cap




screw head as well as under the nut and lockwash-
er. These washers insure an evenly distributed force
around each screw, producing a low resistance joint.
The torque value of approximately 5§0-1b-ft produces
a joint of adequate pressure without cold flow.

BUS JOINTS

When a switchgear group is split for shipping
purposes, the primary bus and ground bus connec-
tions must be made when installing the switchgear.
These connections are relatively simple to make.
However, refer to Figure 48 for instructions and pay
attention to the following:

1. Do not use any abrasive cleaner on plated con-
tact surfaces. Cleaning is normally not necessary
and should not be done unless parts are badly tar-
nished. If cleaning is necessary, use a mild cleaner
and thoroughly rinse the parts to remove all resi-

due. Keep cleaning agent off insulation.

2. Assemble all joints with the parts dry. Do not
use any grease or “no-oxide” product — even where
aluminum bus is used. Aluminum bus is tin plated
and can be applied directly to other tin plated alu-
minum bar or to silver plated copper without the
usé of a “no-oxide” product.

3. Before assembling any bus bar joint, check that
the bar is threaded through bus supports (where re-
quired) and that insulation sleeving is on bus bars.

4. The cap screws used in making up bus joints
are heat treated, SAE Grade No. 5. Tighten these
1/2” screws to within a torque range of 50-75 ft-lbs.
(If special hardware is required by an order, other
torque values will be supplied with the field assem-
bly drawings). In most cases, the direction in
which the bolt is inserted through the bus joint is
important. In the case of 5 kv switchgear, where
connector caps are used for insulation, the hard-
ware should be arranged to provide the best clear-
ance to the connector cap. This normally would be
with the nuts on the bottom of phase 3 and on the
top of phases 2 and 1. On 15 kv switchgear, where
insulation boots are used, put the nuts on the side
with the deepest boot cavity. This normally would
have the screw heads toward the back of the cubicle.
Arrange the hardware as shown in Figure 47 with a
round washer on each side of the joint and a lock-
washer between the round washer and the nut. The
only exception to this arrangement occurs when alu-
minum bus is used. In this case one “Belleville”
spring washer replaces the round washer and the
lockwasher under the nut with the concave side
against the bus joint. When using 2000A and 3000A
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bus work certain spacers or links are required at
bus joints to insure the current density of the bus.
The conditions where these spacers are required
vary with the type of bus joint. See Figure 48.

5. Connect the ground bus connection in 5 kv
and 15 kv cubicles in the same manner as the other
cubicles in the line up; that is, overlap the link in
the adjacent cubicle and install 3/8” capscrew,
lockwasher and round washer with screw threading
into weld nut on cubicle frame. In the case of an
aluminum ground bus, a 3/8” ‘Belleville”’ spring
washer (concave side against the bus) replaces the
round washer and lockwasher used above.

Torque the 3/8’’ SAE Grade No. 5 cap screws as
used in the ground bus to within a range of 25 to
40 ft.-1bs.

6. Install connector caps or insulation boot as re-
quired. On 15 kv switchgear caulk all bus supports
as shown in Figure 54.

INSULATION CAPS — 5-KV CLASS

After bus bar connections are complete install a
molded insulation cap over the joint as shown in
Fgure 49. A reusable nylon rivet is used to fasten
the insulation cap to the primary disconnect bush-
ing. See Figure 50 and insert nylon rivet as follows:

1. Align hole in insulation cap with hole in pri-
mary disconnect bushing.

2. Insert rivet, consisting of a pin (A) and a prong
(B), into aligned holes.

3. Drive pin into prong with a small hammer. The
fingers of the prong are spread by pin, firmly fasten-
ing insulation cap to primary disconnect bushing.

INSULATION BOOTS — 15-KV CLASS

After bus bar connections are completed, install
molded plastic insulation boots as shown in Figure
51. Mclded plastic boots are secured with vinyl tape
after being placed over bus bar joints. Figure 52
gives positioning and taping instructions for molded
plastic boots.
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15 KV 1200A AND 2000A BUS JOINTS
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Figure 48. {Sheet 2} Connecting 15 KV Bus Joints
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Figure 49. Insulation Cap Installation
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INSULATION CAP j

BUSHING

$PR$MARY STUuD

7
PRIMARY
BUSHING

J -
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INSULATION BOOT
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_— i
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Figure 50. Inserting Nylon Rive Figure 51. Installing Molded Plastic Boot

T L THRU OFFSET i
CONNECTION | CONNECTION CONNECTION CONNECTION

@ STEP

Make bus bor joints as instructed. —
Observe carefully the required place- |+ + |+
ment of bolts through the joint. +]| + + |+

'_"x + —
—— +

- M. -

+
+

STEP 2 2 LAYERS 2 LAYERS 2 LAYERS

Ploce two layers of 2-inch wide 1 |

bleck vinyl tape™in corners or over
edge aos shown, one on top of the +| A
other. Form a sharp corner over the 1~

+

bus bar tape or tubing. The ends of *
the tope should extend equally over .
the front and back of the joint. 2 LAYERS

SPLIT SPLIT

STEP 3 SPLIT SPLIT
Ploce the plastic boot on the joint . @n l
end align to produce the minimum - \

gop at the split. Locote the split
over the 2«inch wide blaock wvinyl
tope. —

STEP 4

Apply single layer % lap ¥%-inch
wide marcon viny! tope *'as shown
to hold the boot in place. On thae
thru-connection, ploce a third layer
of the 2«inch black vinyl tape over

the split before securing the boot
with the Y%-inch tape.

Figure 52. Instructions for Pasitioning and Taping Molded Plastic Boots
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BUS JOINT INSULATION-TAPING

Insulation boots are provided for repetitive or
standard bus joint conditions, however, where
boots are not provided, the bus joints must be
carefully taped to the required insulation level as
described below.

1. Wrap approximately two feet of no-corona
tape over screw heads and nuts to form a smooth
surface.

2. Wrap three layers of Empire Cloth around
the connection. Overlap the adjoining insulation
by three inches. Let the end of the cloth on the
third layer overlap the starting end by three
inches. Stagger the overlapping of the ends along
the joint. Secure the layers firmly with bias-cut,
yellow Empire cloth tape (.010 inches thick by
3/4>" wide.)

3. Perform this insulating operation with the
Empire cloth twice for 5 kv class equipment and
three times for 15 kv class.

4, Tape joints with one layer, half lapped, of
electrical tape.

TRANSFORMER BUS JOINTS—INSULATION

The typical transformer to switchgear bus joint
shown in Figure 53 is different from other bus joints
in the switchgear main bus. In the transformer bus

TRANSFORMER THROAT RISERS

FLEXIBLE CONNECTORS
D—6" MIN. FOR 15 KV

3-%" MIN. FOR 6 KV

Figure 53. Insulating Transformer-to-Bus Bar Joints

joints, there is a transition from the fully insulated
switchgear system to the transformer where the
spacing between conductors is great enough so that
the conductors need not be insulated. The use of
flexible connectors in this area insures correct align-
ment of the switchgear conductors to the wider
spaced transformer conductors.

See Figure 53, make bus joint connections and
tape as outlined previously.

BUS SUPPORTS—CAULKING
—15-KV CLASS

When switchgear is received as a number of ship-
ping groups, the bus supports at the shipping splits
must be caulked after bus connections are complet-
ed. A two-part caulking material (A-C Part Number
00-331-531-014) is supplied for the purpose. When
mixed, the materials produce one pound of caulk-
ing material. Each bus support requires approxi-
mately 1/6-pound for each phase, or 1/2-pound for
the three-phase arrangement, Proceed as follows:

1. Mix the materials as furnished in the propor-
tion of five parts A to one part B by weight.

NOTE

The entire contents of one can may be
mixed with the entire contents of the other if
that quantity of material is needed.

2. Apply caulking material to make a continuous
fillet completely around the bus bar insulation at
the support (Figure 54). Make sure all air voids be-
tween insulation and support are filled. The mate-
rial will cure completely in 24 hours at room tem-
perature. Pot life is approximately 45 to 90 minutes.

NOTE

Curing time and pot life are based on a
temperature of approximately 72°F. These
times will increase slightly for lower tem-
peratures and decrease slightly for higher
temperatures.
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e @/f“ RESIN

SUP PORT
RESIN

PORCELAIN

INSULATOR
(rmm - ———— -
RESIN
. LD, . —— ?fBUS

Use resin ‘o form a complete ring between the porcelain
insulator and bus insulating tube. This operation must
be performed on both sides of the porcelain insulator.
It is not necessary to completely fill the void within
the insulator or between bus bars.

*)

I

L\.—-— _-__...__...-_._.,JJ

Figure 54. Caulking Bus Supports

PRIMARY CABLE CONNECTIONS

All cable connections to metal-clad switchgear
must be fully insulated. Typical cable connections
are shown in Figure 55. Because of considerable
variations in customer requirements and available
cables, Allis-Chalmers furnishes a double-bolt, dou-
ble-clamp, terminal lug only. All insulating and ter-
minating materials other than terminal lugs and ca-
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18"-15KV,

BUILD UP
EQUAL TO
INSULATION
THICKNESS

Figure 55. Primary Cable Connections

ble supports are to be furnished by the customer.

Figure 56 illustrates recommended cable place-
ment.

TYPICAL LUG MOUNTING

~ Figures 57 and 58 illustrate typical lug mount-
ings for 5 kv and 15 kv switchgear.
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TGP ENTRANCE CABLES ARE
ACCESSIBLE THROUGH A
REMOVABLE PLATE IN THE

TOP PLATE (INDQOR) & ROOF
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IF SHIELDED CABLE IS5
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FOR PROPER RELAY OPERATION

EXTERNAL CONNECTIONS

PRIMARY & SECONDARY CABLES SHOULD BE
BROUGHT INTO THE SWITCHGEAR IN THE SPACE
SHOWN ON THE GENERAL ARRANGEMENT
DRAWING, THESE ILLUSTRATIONS ARE TYPICAL
AND ACTUAL CONNECTIONS SHOULD BE
MADE TO SUIT JOB REQUIREMENTS,

TOP ENTRANCE CABLES ARE
ACCESSIBLE THROUGH A
REMOVABLE PLATE IN THE
REAR OF THE FRONT BREAKER
CIRCUIT,

TOP PLATE (INDOOR) & ROOF
BECK (OUTDOOR) TO BE
DRILLED IN FIELD FOR CABLES
ENTERING TOP UNLESS

COVERED BY CONTRACT,

.l

INSULATE ALL
J TERMINATIONS

STRESS CONES FOR
SHIELDED CABLE

DRILL SUPPCRT

GROUND SENSING C,T, TO SUIT CABLES

1%‘:.

e 1_

EXTERNAL CONNECTIONS

SHIELDING GROUND LEADS FOR QUTDOOR SWITCHGEAR- PRIMARY & SECONDARY CABLES SHOULD BE

MUST PASS THROUGH C.T. AS DRILL REMOVABLE BROUGHT INTO THE SWITCHGEAR IN THE SPACE E

SHOWN TO GROUND BUS FOR  ALUMINUM FLOOR PLATE SHOWN ON THE GENERAL ARRANGEMENT DRAWING . g

PROPER RELAY OPERATION. TO SUIT CONDUITS THESE ILLUSTRATIONS ARE TYPICAL AND ACTUAL @
CONNECTIONS SHOULD BE MADE TO SUIT OB ;

REQUIREMENTS.

Figure 56. Recommended Placement of Cables
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RCGUNDWASHER - (COPPER JOINTS)
BELLEVILLE WASHER - (ALUMINIM JCINTS

- CAPSCREW
RCUNDWASHER
HEX MNUT \/
LOCKWASHER
(NOT USED WITH
BELLEVILLE)

ZINC PLATED DICHRCMATE
TREATED - GRADE 5
HARDWARE USED WITH
COPPER CR ALUMINUM

-] R.H. SIDE ViEN CF
PRI-ENT. SECTION

UP FEED =

r
}
L

-
|
|
|

——-d

90” LUGS

© Q

BOWN FEED | E )
ﬁ

7

[ GROUND BAR

"\ _

NOTE: CABLE LUGS ARE TOBE ARRANGEDUSING

GROUND LUG MCUNTING

o~ VARIOUS MOUNTING HOLE LOCATIONS TO PRO-
DUCE THE BEST CLEARANCE PATTERN. THE AIR
GAP BETWEEN INSULATED SURFACES OF ADJACENT
PHASES OR AN INSULATED PHASE AND GROUND

MAY NOT BE LESS THAN 1.75 INCHES.

/
T

- - o OIS

20004,
12004,

ok \

h

< L |

NFANPINY

—— 7,0 —at— 7.0 —

CABLE SETSCREW

e

SEE FIG. NO. 61A
PAGE 48

<]
_ T ]

REAR OF UNIT

Figure 57.

Typical Lug Mountings — 5 KV Switchgear
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_\""'-——-—-\_,__‘___,.——-—-—\______/__"‘“_‘
l,\ CPPOSITE

[

:

GROUND LUG MUUNTING
R.H. SiDE VIEW CF
PRI. ENT SECTICN

ARRANGE LUGS USING VARIOUS
MOUNTING HOLE LOCATIONS TOD
PRODUCE THE BEST CLEARANCE
PATTERN. THE AIR GAP BETWEEN
INSULATED SURFACES OF ADJACENT
PHASES OR AN INSULATED PHASES

o/
END

RCUND WASHER

— (CCPPER JOINTS)

— (ALUMINUM JOINTS)

CAPSCREW

™~

RCUND WASHER

]
I

AND GROUND MAY NOT BE LESS R
UP FEED THAN 3,25 INCHES. BELLEVILLE
T WASHER
g
TN
1] J’ l
|
[ HEX NUT
u
LOCKWASHER @
DOwWN FEED {(NOT USED
3.25" MIN. FROM
INSULATIGN TG GRGUND WITH BELLEVILLE)
STRAIGHT LLGS
s u =
T T
\ Frx/‘“‘-'k_._._f—————-a—'—x,q
\
P07 LUGS
T [el[s} oo o[o
- [« N~} [= N} [~ -]
\ alo olo alo
\
[ ]
!
T
o~ -t Jw
R.H. SIDE VIEWS CF
PREENT. SECTION O";%'“ VIBW OPPCSITE D/C END
END

ZIMNC PLATED DICHROMATE TREATED
GRADE 5 HARDWARE USED WITH
COPPER OR ALUMINUM.

SEE FIG. 61A PAGE 48

Figure 58. Typical Lug Mountings — 16 KV Switchgear
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POTHEAD CONNECTIONS

Potheads must be coordinated with other switch-
gear components to meet space, dielectric, momen-
tary current and thermal current requirements. Al-
lis-Chalmers potheads meet these requirements
when installed as a component of metal-clad
switchgear.

In standard Allis-Chalmers switchgear units, the
pothead mounting is such that the pothead may be
removed from the mounting without disassembly.
Each three-conductor pothead, or group of three
single-conductor potheads, 1s on a separate mount-
ing plate.

The manner in which potheads are mounted
makes it possible to connect cable outside the unit
or on the floor of the unit. Cables may also be in-
stalled in the mounted position. Sufficient distance
between the pothead entrance and the floor of the
unit permits dropping the pothead body over the ca-
bles to make the stress cones.

Pothead bodies are furnished in two types only: a
single-conductor body or a three-conductor body.
One single-conductor body will accept all cable sizes
up to approximately 1,000 MCM. One three-conduc-
tor body will accept all sizes up to approximately
750 MCM. This permits the installation of larger
cables if the load outgrows the originally selected
cable sizes.

The body of the three-conductor pothead is off-
set. If two potheads are mounted in one unit, the
offsets are therefore in opposite directions. This pro-
vides more work space when wiping lead to the wip-
ing sleeve of the pothead and the lead jacket of the
cable. Pothead dimensions and parts are shown in
Figure 59. '

Potheads are an integral part of switchgear and
are required to withstand the same tests as other
switchgear components. The following materials,
with the exception of insulating compound and rat-
ted rope, are needed but are not supplied by Allis-
Chalmers unless specified in the contract. (A cable
termination kit may be obtained from the cable
manufacturer):

Insulating compound.

Solder (50-50) for connectors.

Solder (60-40) for wiping joints.

Stearine for solder and wiping flux.

Insulating tape for reinforcing cable conductor in-
sulation and for stress relief cones.

NOTE

Follow recommendations of cable manufac-
turer for type of insulating tape.

Copper tinsel braid for stress relief cones, if re-
quired.

Dry cotton tape.

Tarred rope for filling clamp-type cable glands.

Tools and Equipment Required

The tools and equipment required for installing
potheads are:

Kit of cable jointer tools, including hacksaw,
knife and wrenches.

Blow torch.

Gasoline furnace for heating solder and com-
pound.

Solder pot and ladle.

Melting vessel for melting compound.

Funnel, filling and vent pipes for compounding.
Thermometer (200 to 500°F)

General Instructions

1. Keep conductor insulation and internal parts
of the pothead clean and free of moisture.

2. Avoid sharp bends in insulated conductors.

3. Remove lead sheath carefully to avoid cutting
the insulation. Tear off the last few layers of
paper insulation to prevent cutting the individual
conductor insulation.

4. If the temperature is below 15°F, cable must be
warmed prior to bending. Always heat potheads to
prevent compound from congealing too quickly on
cold surfaces. Avoid direct application of heat on
porcelains or on parts with porcelain inserts.

5. Carefully follow the dimensions given.

6. In all cases, avoid the formation of air and gas
pockets.

7. Fill the potheads with compound from the bot-
tom up. This will allow compound to rise evenly
and force air up and out at the top, thereby elimi-
nating voids. Clean off all surplus and spilled com-
pound.

8. After pothead has cooled, retighten all bolts.




p— C —-1-— {— TORQUE ITEM 6 ONLY TO 90 INCH LBS.

DO NOT EXCEED
2 REQ/PHASE .
/

BUSHINGS

80DY

—=Tl
S5TRESS
CONES i
1
A CLAMP TYPE CABLE GLAND
‘1/ 16
WIPING SLEEVE
TYPE GLAND
' 15
o Fd 2 REQ/PHASE

ITEM 4 MUST BE CENTERED

TOR .
ON SUPPORT PLATE HOLE  TORQUE ITEM 6 TO 90 INCH LBS

DO NOT EXCEED

A| B c D E F L T

sKV |1 1 |5-3/8|1045/8] 12 3 3 1/8

15 KV 2 1 ]73/8 13 17| 31/2] & 1/4

MAXIMUM CABLE SIZE FOR A-C PQTHEADS

Single cable entering porcelain ... .... ... .. 215"
Bare cable entering

connectors . .............. 134" max., ¥4 min, * T 0\ ; Q

Cable enteri'ng Wiping. sleeve ... ........... 31A" WIPING SLEEVE \ 15 WIPING SLEEVE

Cable entering conduit support ........... 234" TYPE {-5/8" \ ! 5-%" DIA. freE oL ]
" - - \ /

Cable entering packing ring ................ 3” . SRR, V¥

CLAMP TYPE: 1-7/8"
SINGLE CONDUCTOR POTHEALDS

PARTS LIST
Item Name ;;&:?s Dwg. No. Item Name ;l:ftglr‘s Dwg. No.
{(3C) 18-446-161-001 9 Gasket 18-140-469-003
1 Pothead Body (3C) 18-446-206-001* 10 Gasket 18-140-469-004
(1C) 18-446-151-0013% Key Washer 18-140-468-001
_{1C} 18-230-399-0019 11 Stud Terminal 18-270-769-002
T e s | ez | 2 A Bt
be) | 18230-252-001 Washer 00-615-007-196
30) 18.175.856.001 Gasket 18-140-469-006
1hG 555 AN 14 Insulator 18-363-987-001
3 Support Plate {3C) 18-178-221-001 *
(1C) 18-172-856-001 18-363-734-001
(1C) 18-178-221-001* 15 Wiping Sleeve (1C) 18-%20-333-001
RYTV Y (3C 18-261-493-001
g Gasket TRPLEIEY s 16  Gasket ) 18-160-750-001
v ot ) 17 Cap Screw %" x1” 00-611-289-4660
6  Cap Screw %" x 2% (1) | 00-611-343-476 1 18 Cap Screw %" x 132" 00-611-289-4700
Screw (Brass) {3C) 00-655-017-036 19 Hemp Rope (Tarred)
Lock Washer 09627052290 [ 20 Packing Ring 18-261-494-001
asher (Brass ~104-595- 21 Insulator Support 18-240-300-001 i
7 Hex Nut 3" 00-631-059-106
8 Pipe Plug 17 00-711-497-006
Gasket 18-140-469-005
1" Washer 00-651-027-480
*Denotes 15 kv part, all other Nos. are common to both 7.5 kv and 15 kv,
**(1C) Single Conducter; (3C) Three Conductor.
OWipe GClamp O ‘

Figure 59. Pothead Dimensions and Parts Lists

46




Cable Installation

1. Check cable gland and stud to see that they fit
the cable. These items may be furnished with pilot
holes only. Drill out if necessary with a clearance of

7@ approximately 1/16-inch oversize of cable sheath
' and conductor.

2. Slide cable gland, cable gasket and pothead
body down over cable.

3. Train cable into proper position, allowing suffi-
ctent length to make connections.

4, Mark cable sheath approximately 1 to 1-1/2-
inch above the bottom of the gland.

5. Remove lead sheath from the cable to point
marked, being careful not to damage insulation.
Bell out lead sheath as shown in Figure 60. For
braided cables, remove braid down to point
marked.

6. Remove outer layer of insulation around all
conductors from the cable end to point “X”
above the lead bell, being careful not to damage
insulation undemeath. (Three-conductor only.)

7. Fan out conductors into final position, avoiding
sharp bends (three-conductor only). Cut off conduc-
tors to proper length to fit into studs. Remove cable
insulation from end of conductor at least 1/4-inch
longer than depth of hole in stud.

8. Solder cables solidly into the studs. (For volt-
ages above 7500, make stress cones on cables as
shown in Figure 60.) If stress cones are not desired
proceed directly to Step 9.

Stress Relief Cones

Stress relief cones (see Figure 59) increase the
strength of the cable insulation against puncture at
the end of the grounded shielding. They also in-
crease overall internal dielectric strength and reli-
ability of the cable termination. Stress cones are
recommended for all shielded cables and the higher
voltage single-conductor lead covered cables.
Belling out lead sheath is usually sufficient for low-
er voltage lead covered cables.

On paper or varnished cambric-insulated cables,
a double cone of half-lapped insulating tape is built
i up. The lower slope is wrapped with copper tinsel
braid, tucked under the bell at the end of lead
sheath and soldered to the lead sheath and/or to the
cable shielding tape. On rubber-insulated cables,
the double cone may be built up of insulating tape
and shielded with standard copper tinsel braid.

Step A — Preparing the Cable — Determine the
length of each conductor to extend from the position
of the wiping sleeve or packing gland to the point of
connection to the stud terminal. Establish location
of stress relief cone on the cable so that it will be
approximately in the center of the pothead body.

STEP A
e INSULATING TAPE

(ersyocummmmleassuae
BASE CABLE INSULATION

METAL SHIELDING TAPE

BELLLED OUT LEAD SHEATH OR
END OF BRAIDED JACKET

STEP C

COPPER TINSEL BRAID INSULATING TAPE

QRIGINAL METAL SHIELDING TAPE

Figure 60. Preparing Cable

Remove shielding and conducting tapes down to
bottom of stress cone (point “X”, Figure 60). Bare
the end of the conductor and solder to stud termi-
nal.

Step B — Building the Stress Relief Cone —
Starting at the terminal end, wrap insulating tape,
half-lapped, down to the edge of the metal shielding
tape. Continue wrapping back and forth until the
double cone of proper diameter is obtained. Finish
by wrapping the final layer of tape on the conductor
and on up to the stud terminal.

Step C — Shielding — Starting slightly below the
middle of the double cone, apply copper tinsel braid
to the lower half. Wrap so that the upper edge is
even and continue wrapping down the cone — over
cable shielding or tuck under lead sheath. Solder
the tinsel braid between turns and to ground con-
necting wire.

NOTE

Follow recommendations of cable manu-
facturer for type of insulating tape.

9. Install studs in insulators with gaskets
centered and key washers in place. Bolt insulators
firmly to their mounting plate, to a torque of 90
inch lbs. Tighten nut next to key washers on
studs.

10. Bolt pothead body against insulator plate
with gasket in place.

11. Bolt cable gland to pothead body with gasket
in place.




Wiping Sleeve Cable Gland or
Clamp Type Cable Gland

Upright Pothead (cable leading down) — Wipe
joint between cable and wiping sleeve, or pack stuff-
ing box, and pull up tight to seal against cable
sheath.

Inverted Pothead (cable leading up) — Wipe joint
between cable and wiping sleeve, inserting a
greased wire next to cable sheath. After wiping,
remove greased wire to provide an air vent when
filling pothead with compound.

If packing gland is used, do not pack until after
filling.

Filling Potheads

Upright Pothead — Remove vent screws from top
of studs. Insert standpipe into body and extend it
above highest point of pothead. Melt compound as
instructed and fill pothead body. Wait for com-
pound to solidify. Remove standpipe and insert plug
and gasket.

Inverted Pothead — Do not remove vent screws in
studs. Make sure they are tight. Venting is provided
by hole left in wiped joint or through packing space,
depending on type of gland used. Insert standpipe
above highest point of pothead. Melt compound per
instructions and fill body until compound reaches
vents. Keep standpipe hot and full until compound
in body solidifies. Remove standpipe and insert

PLASTIC ELECTRICAL TAPE
EMPIRE CLOTH INSULATION

NO-CORONA TAPE

POTHEAD
BUSHING

filling hole plug and gasket. Solder hole in wiped
joint or insert packing, and tighten clamp to seal
joint between cable and pothead body.

Allis-Chalmers potheads are designed with base
flange to match standard base size 4, so that stan-
dard fittings can be used on these potheads. Fitting
flange is 5-3/8 inches outside diameter for base size
4,

Insulating Pothead Bushings
Insulate the pothead bushings as follows:

1. Wrap approximately two feet of no-corona tape
over bolt heads to form a smooth surface. See Fig-
ure 61.

2. Apply three layers of Empire cloth sheet
(0.010-inch thick), so that edges overlap adjoining
insulation about three inches and ends overlap by
three inches. Stagger the overlapping ends as much
as possible and tie the layers firmly with bias-cut,
yellow, Empire cloth tape (0.010-inch thick by
3/4-inch wide, approximately 30 feet long).

3. Perform this insulating operation twice for 5 kv
class equipment and three times for 15 kv class
equipment, using six sheets and nine sheets, respec-
tively, of 0.010-inch thick Empire cloth per joint.

4. Tape joints with one layer, half lapped, of elec-
trical tape (one roll).

SHELTERCLAD
SWITCHGEAR

ROOF DECK

1. CAULKED WITH METAL FILLER
PRIOR TO INSTALLATION OF
BACK PLATES. BY FACTORY.

I
1
|
|
l
2. BACKPLATE
' 3. TRIM CHANNEL

]

|

: REAR OF
| SWITCHGEAR CUBICLE
l

1

|

b~

NOTE

AFTER INSTALLING CABLES, BACK
PLATES AND TRIM CHANNEL ARE
TO BE REPLACED AS SHOWN ABOVE,

Figure 61. Insulating Pothead Bushing

Figure 61A. Back Plate Mounting After Cable Installation
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SECONDARY CONTROL WIRING

Secondary control wiring is carefully installed
and tested at the Factory. Inter-group wiring at
shipping splits can be readily connected by referring
to wire markings. All wiring charts needed for in-
stallation are furnished in advance. These charts
show both the changes originated by purchaser dur-
ing manufacture and the changes made by the sup-
plier to incorporate the purchaser’s changes.

Wires can be easily traced on a wire chart similar
to those shown in Figures 62 and 63. Each device is
illustrated and identified with a letter. Each termi-
nal on each device is identified by a number. The
table on the chart indicates the device and terminal
number to which each wire is connected and the
next connection point. For example, the designa-
tions S4-T15 appear opposite wire No. 6 in the table

in Figure 62. This indicates that wire No. 6 is con-
nected to terminal 4 of S, the control power supply
and to terminal 15 of T, the secondary disconnect
block.

Wires may be connected to a series of devices. For
example, wire No. CO is connected to terminal 9 on
TB, the terminal block; then to terminal X2 on L,
phase 1 current transformer; then to terminal X2 on
M, phase 2 current transformer; and then to termi-
nal X2 on N, phase 3 current transformer.

All secondary control wiring installed by the Fac-
tory is neatly bundled and cleated to the cubicle
side plate. Make all field connections in a similar
manner. Check that the circuit breaker, its compon-
ents and panel clear any additional wiring in-
stalled. Figure 64 shows a typical secondary control
cable installation.

DEVICE
CUBICLE DESIGNATICN
WIRE NO. WIRE WIRE

NUMBERS
é S4-Ti5 INT)
12 $3-T14 ._
TA7 HT | 2
HTB W2-V1 HT | 3
HT TB2-TB3 HTA | 4
HT TB3-W1 HI:A 5
HTA TB4-TB5 JUMPERS c:lz 6
HTA T85-V2 <z ;
Cl TB&-LX1 £
C2 TB7-MX] ]
C3 TB8-NX1 ]f]J
GRD. TB9-TB12
CO TB9-LX2 GRD | 12
-MX2-NX2
GRD. TB12-GBAR
5 TA1-52 : TA]
e 11| 2
1 TAZ2-51
T2 713
7 TA3-T13 13 ;
13 TA4-T4 T2
9 TA5-T1 AR
15 TAL-T3
8
NUMBER OF WIRES . . . 19 ‘:0
NUMBER OF JUMPERS. . 3 TERMINAL T
BLOCKS 12
3
WIRE NUMBERS—J

3
TERMINAL
NUMBERS
50
11
o [Ho—5
1 2
GRD—
o 7 0
GBAR 12 5
BREAKER ) 4
WIRE
NO. CONTROL POWER
T’/ SUPPLY
21 97 3
11 ? HI&-O {Or-—HTB
15 | 3 2 1
13 | 4 2 1
58 | 5 HTB_O_i ‘_%
57 | & HT
56 | 7
55 1 8 D)
54 | 9 THERMOSTAT
53 | 10 ® -
52 | 11 HEATER
51 | 12 500 W
337 | 13 € co ¢2 ¢ C3 &0
12 | 14 X1 %21 [x1 x2] [x1 x2 3CT
b 15 N g2 @3 “DD"
5 | 16

© ® ©®

TERMINAL NUMBERS

SEC, DISC.L

Figure 62. Typical Structure Wiring Chart
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TB
WIRE NC. | WIRE )
HT | 2
AMI1 Al1-B3-B9 HT | 3 11 .
AM2 | A2-B4-B10 aa 4 |
Cll | C8-Bl AT E 1
c12 | D8-B7 a6 (®)
C13 E8-BS c2z | 7 [] i
C1 TB6-C9 C3 |8 R
2 T87-D9 T —O 2 1 O—+—C1N
C3 TBB-£9 10 —O 4 3 O—14——aAmM
co TB9-82-B6~B8 n o6 504—cC13 i
GRD | 12 R L 12
TA1-CS1 8 70
M TA2~-C10 2 —0 10 9 0—1——aAM1
-D10-E10 TA 15 AM, SW,
-C53-LR1 517
-LGi 11| 2
7 TA3-CS52 7173 @ 51/50 g1
13 | 4 7—0 2 1045 0 O 9
13 | TA4-LG2 o 5 5 31
? TAS-C1-C2 6 4 2
-D1-D2-E] = ? 9—04 3 o311 00
-E2-C54 8 51/50 03 1
15 | TAé-LR2 5 s © 5508 51/50 g2
% o000 0 00 0 o189
NUMBER OF WIRES . . . 23 T ]0987 5432‘ 9 7531
NUMBER OF JUMPER . 6 108 6 4 2
JUMPERS , . 7 12 FEEY: FEEY:
W s W ez
Figure 63, Typical Hinged Panel Wiring Chart |
@ ¢
GROUND CONNECTION |
LuGs A common ground bus is incorporated in all
units for properly grounding the equipment after in-
stallation. .’-
The ground bus extending through the switchgear
is accessible in the primary cable area of the left- P
o hand end unit, '
s——— TAPE SEAL
Provision for connecting this ground bus must be
SUPPORTING TAPE made in such a manner that a reliable ground con-
TERMINAL BLOCK SERVED WITH CORD nection is obtained. Consult latest National Electri-
— cal Code for ground connection standards. |
FIBER DISK ¥
(IF REQUIRED)
= END BUSHING
TEMPORARY GROUND CONNECTIONS
It is recommended that no work be done on cur-
CONTROL +——— CONDUIT rent carrying parts until these parts have been dis-
CABLE connected from the system and solidly grounded.
FLOOR LINE One method of solidly gron_mding 'the high voltage
circuit is by use of a grounding device. This device is '
NN placed in a cubicle in the same manner as a breaker
and provides a path to ground. It is furnished only
Figure 64. Secondary Control Cable Connections when specified in the contract.
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POTENTIAL TRANSFORMERS

Potential transformers are mounted on a base
which rotates on trunnions to provide the conven-
ience of automatic disconnection when withdrawing
the potential transformers for test or inspection,

The drawout base for the potential transformer is
located in the top rear compartment of a standard
cubicle at shoulder height or in an auxiliary unit.
The base, which is mounted on a pair of trunnions,
is rotated 135 degrees to the test or disconnect posi-
tion.

While rotating the potential transformers from
the connected to the disconnected position, the pri-
mary windings and transformer-mounted, current-
limiting fuses are automatically grounded to remove
any charge from the transformers. When the trans-
formers are in the test or disconnect position, the
base acts as the protective barrier between the sta-
tionary primary contacts and the operator. The
weight is so distributed that a minimum amount of
effort is needed to rotate the carriage.

Potential transformers are mounted in the cubicle
and in the connected position when shipped.

To remove and replace potential transformer
fuses proceed as follows (See Figure 65):

5-KV Class

1. Turn knurled screws holding the door and
swing hinged door open.

2. Turn latches — one at each side — to release
trunnion-mounted base.

3. Using handle, pull base and rotate it 135 de-
grees. This disconnects transformers and grounds
the fuses. Fuses are now accessible for removal or
replacement.

15-KV Class

1. Rotate T-handles — one on each side — to re-
lease trunnion-mounted base.

2. Using handle, pull base and rotate it 135 de-
grees. This disconnects transformers and grounds
the fuses. Fuses are now accessible for removal or
replacement.

CAUTION

When opening or closing any type of discon-
nect always perform the action in one com-
plete, continuous motion.
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REMOVE FUSES

Figure 65. Removing Potential Transformer Fuses




CONTROL POWER TRANSFORMERS

Control power transformers are mounted in aux-
iliary units in a fixed position; the primary fuses are
mounted on a trunnion-mounted carriage in the
same manner as the potential transformers.

An interlock circuit breaker is furnished on the
secondary side of the control power transformer to
prevent disconnecting the transformer unless the
circuit breaker is open. Only when the circuit break-
er is opened (disconnecting the load from the trans-
former) can the fuse carriage be rotated from the
connected position.

Figure 66 illustrates the circuit breaker interlock.

CIRCUIT BREAKER "“ON".

FUSE CARRIAGE CANNOT
BE ROTATED

CIRCUIT BREAKER TOGGLE

CIRCUIT BREAKER “OFF".
FUSE CARRIAGE FREE
TO ROTATE

FUSE CARRIAGE BRACKET

FUSE CARRIAGE OPEN

Figure 66. Circuit Breaker Interlock
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CURRENT TRANSFORMERS

Current transformers, with high ratio, are of the
torroidal type mounted in the circuit breaker com-
partment in front of the plate which supports the
high voltage disconnects. See Figure 67.

The primary bushings of the circuit breaker serve
as the primary bar of the current transformer.
Therefore, removing the circuit breaker actually re-
moves the primary bar. It is possible to test the cur-
rent transformers without removing them from the
unit while maintaining maximum operator safety.
Because the shutters are located behind the current
transformers, testing of transformers located on the
bus side can be accomplished without de-energizing
the bus.

Location and Mounting of Current Transformers

Figure 67.
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Removal of the current transformer covers 1s ac- furnished for ground sensing circuits. This trans-
complished by removing cover bolts accessible from former is mounted in the primary cable area at a
the circuit breaker compartment. convenient height for receiving customer’s cables.

Current transformers are built to NEMA and I

. IEEE standards. Each current transformer has a
nameplate with the following information: type, ser- _
ial number and rating. When contacting the Factory e
about transformers, include the nameplate informa- oo

tion and identify the cubicle in which the transform-
er is mounted.

CAUTION

Do not operate any current transformer
with secondaries open-circuited.

The torroidal current transformers shown in Fig-
ure 68 are the type extensively used in switchgear
equipment. The circuit breaker primary bushings
pass through the high-ratio transformers when in
the connected position. Name plates are located in
the inner diameter of the transformer for ready ac-
cessibility.

Wound or thru current transformers, Figure 69,
are used when additional transformers are required
(bevond two per phase maximum of torroidal type),
when location is a critical factor and where low ra-
tios are required. See Figure 70. An elliptical
shaped torroidal current transformer, Figure 71, is

e amt
£ URE R b ey s ¢ #5Y

15KV

Figure 68. Torroidal Current Transformers Figure 71. Elliptical Torroidal Current Transformer




CIRCUIT BREAKER INSTALLATION

CUBICLE PREPARATION

The cubicle contains the positioning, interlocking
and operating devices described below and shown in
Figure 72. These devices must be checked for place-
ment and freedom of operation.

Guide Track and Main Interlock Bar

The guide track aligns the circuit breaker with
the cubicle and guides the primary disconnects into
proper engagement with the primary studs. The
main interlock bar is the right wall of the guide
track. This bar contains three depressions which, in
conjunction with the interlock plunger on the circuit
breaker, latch the circuit breaker in a definite posi-
tion. The three positions (see Figure 73) are discon-
nect, test and operate. The circuit breaker is made
trip-free (main contacts cannot be held closed, elec-
trically or mechanically) at all times except when
interlock plunger on the circuit breaker engages
either the test or operate position as shown in Fig-
ure 73.

Interlock Stop Angle

This angle is mounted on the cubicle floor so as
to allow only a 1200-ampere circuit breaker to enter
a 1200-ampere cubicle and a 2000-ampere circuit
breaker to enter a 2000-ampere cubicle. When other
special devices restrict a circuit breaker to a specific
cubicle, it will be indicated on the circuit breaker
rating plate. Normally cubicle and circuit breaker
rating plates will be identical. Figure 72 illustrates
the placement of the interlock stop angle for a 1200-
ampere breaker.

Fulcrum Angle — 5-kv Class Only

This angle is used in conjunction with the lever
bar to insert the circuit breaker into and withdraw
it from the connected (operate) position. Refer to
Racking Instructions for 5-kv class circuit breakers.

Racking Strip — 15-kv Class Only

This strip engages the pawl on the racking lever
for inserting the circuit breaker into and removing it
from the cubicle. Refer to racking instructions for
15-kv class circuit breakers.

Secondary Disconnect

The secondary disconnect contains all the electri-
cal control circuit connections for the circuit break-
er. It mates with the secondary disconnect block on
the circuit breaker. The sliding fingers of the secon-
dary disconnect block on the circuit breaker engage
the contact strips on the secondary disconnect in
both in the test and connected (operate) positions.

9 SHUTTER OPERATING LEVER

GROUND BAR

 CAM FOLLOWER"

| SECONDARY DISCONNECT g
] R B AUXILIARY SWITCH

GUIDE TRACK AND
MAIN INTERLOCK BAR

Figure 72. Positioning Interlocking
and Operating Devices
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Figure 73. Guide Track and Interlock Mechanism




Auxiliary Switch

This switch is operated by a fork on the circuit
breaker. The breaker engages the auxiliary switch
only in the connected (operating) position unless an
optional test position pickup is specified in the con-
tract. If a test position pickup is included, the
breaker will engage the auxiliary switch in both po-
sitions.

Circuit Breaker Ground Connection

A pair of sliding contact fingers for grounding the
circuit breaker frame is mounted undemeath the
breaker. These fingers engage a ground blade
mounted in the cubicle and maintain a solid ground
contact with a continuous wipe through the test and
connected positions. The contact is broken when the
breaker passes the test position while being re-
moved from the cubicle.

Shutter Operating Lever

This lever, through the engagement of a cam on
the circuit breaker with a cam follower on the lever,
opens the shutters as the circuit breaker is moved
into the connected (operate) position and closes the
shutters when the circuit breaker is withdrawn. The
shutters are fully closed with the breaker at the test
position and are opened when the breaker is just
forward of the test position.

CIRCUIT BREAKER PREPARATION

CAUTION

The breakers are shipped in closed position
with the trip latch wired and foot lever
bolted to prevent opening during shipment.
Do not attempt to insert breakers into
cubicles until this blocking has been remouv-
ed and the breakers are open.

Refer to the appropriate circuit breaker manual
for instructions on handling and preparing the cir-
cuit breaker.

CIRCUIT BREAKER INSERTION

After the circuit breaker has been prepared in ac-
cord with instructions in the appropriate manual,
check to see that control power is off and primary
system is de-energized. Visually inspect the cubicles
and remove any foreign material that might hinder
or prevent smooth insertion of the breaker. Proceed
as follows:

1. Line up the circuit breakers in front of their re-
spective cubicles.

2. Check that circuit breaker interlock will pass
interlock stop angle on floor of cubicle.

3. Apply a slight amount of electrical contact
grease inside primary finger clusters at contact
point area. (A-C electrical contact lubricant, No.
15-171-370-002.)

NOTE
The finger clusters are lubricated in prepa-
ration for the check of the primary contact
engagement which is made when circuit
breaker is removed, (see step 7) and also to
protect contact surfaces (see step 8).

4. Move breaker into disconnect position. See
Racking Instruction (page 54). The funnel-shaped
guide rails on the cubicle floor and a mating guide
bar on the underside of the breaker will align the
breaker with the cubicle on entry. When the dis-
connect position is reached, the interlock plunger
on the circuit breaker will drop into the guide rail
notch and the lower right hand edge of the
breaker panel will be in line with the word DISC.
on the position indicating label, Figure 74. The
disconnect position notch in the guide rail is shal-
low, holding the breaker trip-free and preventing
it from accidentally rolling into the secondary dis-
connect contacts of the test position. In this
position, check the following items:

a)} That secondary contacts have good contact
alignment.

b) That ground contact (under breaker) has
good contact alignment.

¢) That breaker panel has engaged lock hooks
(top of panel) properly and sides of panel are
parallel to cubicle side plates.

! CONN

-l

1-1/2IN.

t_J)
/

BREAKER PANEL

Figure 74. Circuit Breaker Position Indicator
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d) If auxiliary switch is provided, that the op-
erating fork on the breaker is in line with the aux-
iliary switch operating arm.

e) That breaker shutter cam is in line with
and will engage shutter cam follower.

5. Move the breaker to the test position, At this
point the interlock plunger will drop into the test
position notch and the lower right edge of the
breaker panel will be in line with TEST on the po-
sition indicator label. Also the breaker release ped-
al will return to its forward position indicating that
the interlock plunger has dropped into the notch in
the rail. In this position check the following items:

a) That secondary contacts have made with
good contact pressure.

b) That ground contact is made.

¢) If cubicle has an auxiliary switch with test
position pickup, check to see that it has properly
engaged breaker operating fork.

d) If manual charging crank has been used,
remove it. Then energize control power and
proceed with the checks outlined in steps e, f
and g.

NOTE

If breaker is a stored-energy type, spring-
charging motor will start immediately. Wait
until springs are completely charged (motor
stops) before proceeding.

e) Close and trip breaker electrically two or
three times using panel-mounted control switch.

f) If breaker is a stored energy type, close
breaker mechanically by pulling lanyard ring and
tripping mechanically by pushing trip rod.

g) Close breaker and trip mechanically by de-
pressing breaker release pedal.

NOTE

If breaker is a stored-energy type, allow
time for the charging motor to complete its
charging cycle before moving breaker to the
connected position. The breaker spring will
remain charged between positions.

6. Move the breaker to the connected position.
(See Racking Instructions, page 54). The breaker
will travel nine inches to reach this location at
which time the interlock plunger will drop into
the connected position notch. In this nine inches
of travel the shutters will open and there will be
increased resistance on the racking lever as the
primary contacts are made. The lower right hand
edge of the breaker panel will rest in line with the
position indicator label marked CONN and the

breaker release pedal will have snapped to its for-
ward position. If the breaker is of the stored-
energy type and the springs are discharged, the
charging motor will start immediately upon
reaching this position. However, with control
power on, if breaker stopped in test position, the
mechanism would have charged and retained its
charge between positions. Perform the following
checks in this position:

a) Electrically close and trip breaker to check
operation in the connected position.

b) Check ground contact.

7. Remove breaker from cubicle and check the
length of engagement of the primary contact fingers
over the straight portion of the contact surface on
the stationary contact. The contact point of the fin-
gers must have a minimum wipe of 1/8 inch over the
straight portion of the stationary contacts (Figure
75). This can be observed by opening shutters and
with a flashlight note the polish marks on the
stationary contacts. Remove excess grease from
contact fingers.

WARNING
STATIONARY CONTACTS MUST NOT
BE ENERGIZED WHEN OPENING
SHUTTERS.

STATIONARY PRIMARY CONTACT
{CUBICLE}

POINT OF CONTACT
TOLERANCE ZONE

MOVABLE PRIMARY CONTACT
(CIRCUIT BREAKER)

7/32
7/32

MINIMUM WIPE ON
STRAIGHT PORTION
OF STATIONARY CONTACT
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Figure 75. Primary Contact Engagement,
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8. Before final installation of circuit breakers,
check that all primary disconnect studs and contact
fingers and secondary disconnect strips and fingers
are lubricated with a thin film of the electrical lub-
ricant provided. This lubricant will insure a long
service life for the contacts and will protect them

against corrosion. Lubricant Allis-Chalmers No.

15-171-370-002.

RACKING INSTRUCTION — 5-KV CLASS

Insertion of the circuit breaker into the cubicle to
the disconnected position is accomplished simply by
pushing the breaker into position. The breaker will
come to a stop in the disconnected position when
the interlock plunger engages the notch in the main
interlock bar. The breaker release pedal must be
manually depressed to raise the interlock plunger
and permit movement of the breaker to test posi-
tion. Here again, the breaker release pedal must be
depressed to permit movement of breaker toward
the connected position. The breaker will come to a
stop when the primary fingers start to engage the
primary stud mounted in the cubicle. To move the
breaker to the fully connected position, use the
racking lever.

CAUTION

The racking lever furnished with the acces-
sories must be used to insure smooth, posi-
tive engagement of the contacts. Use of oth-
er means may damage the contact fingers
and/or the stationary primary contact.

Insert the pivot point of the lever into its mating
hole in the fulerum angle on the cubicle floor (See
Figure 76). A short upward stroke of the lever
moves the breaker into the full operating position.
The release pedal will snap to its forward-most po-
sition. Only when the breaker is in full operating
position and the interlock plunger is in the corres-
ponding notch of the main interlock bar can the
breaker be closed and the stored energy springs
charged.

Figure 76. Fiacking Lever in Position to Move
5 KV Breaker to Fully Connected Position

To withdraw the breaker, insert the fulcrum pin
of the lever into its mating hole in the breaker car-
riage (Figure 77).Depress the breaker release pedal.
A short downward stroke of the lever will then with-
draw the breaker from the operating position.

RACKING INSTRUCTIONS — 15-KV CLASS

Visually center the breaker at the front of the cu-
bicle. Most 15-kv class breakers can be manually
pushed far enough into the cubicle to enable the
racking lever pawl to engage the racking strip on
the cubicle floor. A racking strip extension is used
with the larger 15-kv class breakers. This strip is
placed in position as shown in Figure 78.Insert the
pin on the racking lever into the horizontal hole at
the bottom of the breaker frame (Figure 79) with
the racking lever pawl pointing toward operating
personnel. By “pumping” the racking lever handle,
the breaker will travel toward the disconnect, test
and connected positions.

To remove the breaker, position the pawl to point
away from operating personnel (Figure 80) and op-
erate the racking lever as described above.

Figure 77. Racking Lever in Position to Withdraw
5 KV Breaker from Connected Position
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Figure 78. Placing Racking Strip. Extension
in Position — 15 KV Cubicle




INSPECTION and TESTING
INSTALLATION, INSPECTION AND TESTING

Before the equipment is put in service, it must
be thoroughly inspected and tested. Correct any
defects immediately

Check the following points:

1. High voltage connections propetly insu-
lated.

2. Electrical disconnecting contacts, machine
parts, shutter, etc., checked for lubrication and
operation.

3. Blockings, supports and other temporary
ties removed from breakers, instruments, relays,
etc.

4. Proper fuses correctly placed.

5. Temporary wiring jumpers (used on the
secondaries of current transformers tied to ex-
ternal devices, as shown on wiring diagrams)
removed.

6. Ground connections properly made.

7. Incoming primary and secondary con-
nections properly made and checked for shorts or
undesired grounds.

8. All equipment, removed during assembly,
replaced.

9. Relays coordinated with other relays, etc.,
on the system. Refer to relay instruction book
before making any adjustments. Consult local
power company before making any connections
to the power supply.

10. Storage battery fully charged and provided
with recharging facilities.

11. Interlocks performing properly.

12. Circuit breakers checked and prepared per
instruction books.
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13. Al filters in vent areas are clean and free of
shipping or construction material.

FINAL TESTING

1. A megger test is made on the high voltage
circuit to be sure that all connections made in the
field are properly insulated. A megger test is also
advisable on the control circuit.

2. A dielectric test, if possible, should be
made on the high voltage circuit for one minute at
one of the following voltages corresponding to the
rated volts of the equipment. (Potential trans-
formers, control transformers, lightning arresters,
surge capacitors, are disconnected during this
test.)

Rated KV Test KV DC
5.0 14.3 20.2

7.5 14.3 20.2
15.0 27.0 38.2

A dielectric test on secondary and control
circuits should be made at 1200 volts. The above
voltages are in accord with NEMA Standards.

3. With breaker in the test position make the
following tests on each unit.

(a) Trip and close the circuit breaker with
the control switch.

(b) Trip the breaker by passing sufficient
amps (or volts) through the coils of protective
relays.

(c) Trip and close the breaker from any
remote control positions.

(d) Operate auxiliary devices.
(e) Test the phase sequence of polyphase

high voltage circuits, particularly those used for
motor starting.
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OPERATION

To place equipment in service for the first
time proceed as follows:

1. Check that all circuit breakers are open and all
control circuits energized.

2. Connect primary incoming power source to
equipment.

NOTE

The primary incoming power source should
be at the lowest voltage possible and gradu-
ally brought up to normal.

3. Check all instruments, relays, meters, etc., dur-
ing this time.

4. Connect as small a load as possible and ob-
serve instruments.

NOTE

Allow several minutes before connecting ad-
ditional load.

5. Gradually connect more load to the equipment
while observing instruments until full load is con-
nected.

6. Check for overheating of primary and secon-
dary circuits and satisfactory operation of all in-
struments during the first week of operation.

MAINTENANCE

Thorough inspections at periodic intervals are
important for satisfactory operation. The frequency
of inspection depends on installation conditions
and is determined by experience and practice. Make
inspections at least once a year — more frequently
if local conditions require. Conditions affecting in-
spection and maintenance scheduling are weather
and atmosphere, unusual number of operations, ex-
perience of operating and maintenance personnel
and special operating requirements.

After the frequency of inspection has been estab-
lished, include the following items in your inspec-
tion procedure.

-

Figure 79. Position of Racking Lever Pawl
when Racking-in 15 KV Breaker

1. Inspect switchgear interior for accumulation
of dust, dirt or any foreign matter. Remove dust
from all insulators.

2. Clean air filters by washing in any mild
household detergent.

3. Check instrument and control switches and in-
spect their contacts.

4, Examine indicating lamps and replace as re-
quired.

5. Check terminal block contacts for loose con-
nections.

Figure 80. Position of Racking Lever Pawl
when Racking-out 15 KV Breaker




6. Inspect bus bars and connections for proper
condition, If bus bars are overheating, check for
poor or loose connections or for overload.

7. Check for proper condition of instrument
transformers. Replace burned out fuses, if any.
Check primary and secondary connections.

8. Examine automatic shutters for proper opera-
tion.

9. Examine all safety interlocks.

10. Perform maintenance of circuit breakers as
outlined in circuit breaker instruction manual.

11. Check space heaters and thermostat (if
equipped) for proper operation.

CUBICLE LUBRICATION

It is essential that switchgear be lubricated care-
fully and properly to guard against corrosion and to
insure that all operating parts work freely.

A tube of lubricant is furnished by Allis-Chal-
mers, packed with accessories, for this purpose. Old
grease should be removed annually and parts re-
lubricated. Relubricate at more frequent intervals if
required. Lubricant Part No. 15-171-370-002.

MOVING PARTS

Lubricate shutter guides, bearings, tilt-out trans-
former trunnions, etc. with dry spray lubricant A-C
Part No. 15-171-270-001.

NOTE

Use of lubricant not suitable for the appli-
cation will make the mechanism very
difficult to operate.

ELECTRICAL CONTACTS

Lubricate stationary silver-surfaced contacts with
contact lubricant furnished by Allis-Chalmers, prior
to use, as follows:

1. Wipe contacts clean.

2. Apply lubricant to contact surfaces.

3. Wipe off excess lubricant, leaving a thin film,

CAUTION

Avoid getting lubricant on insulation.

CORROSIVE ATMOSPHERES

This switchgear is designed to give top perfor-
mance when installed in normal indoor or outdoor
locations. Where abnormal conditions, such as cor-
rosive atmospheres, are encountered, special pre-
cautions must be taken to minimize their effect. Ex-
posed metallic surfaces — non-insulated bus bars,
disconnect switches, primary and secondary discon-
necting contacts, wire ends, instrument terminals,
etc., — must be protected. Lubricate contact sur-
faces with a generous coat of the electrical contact
lubricant provided or other equally non-hygro-
scopic grease. Other exposed members can be pro-
tected with a coat of glyptol lacquer or any other
corrosion-resisting paint.

When old grease becomes dirty, wipe the parts
clean and apply new grease immediately.

RELAYS AND INSTRUMENTS

To insure satisfactory operation of relays and in-
struments do not leave device covers off longer than
necessary. When a cover has been broken, cover the
device temporarily and replace broken glass as soon
as possible.

EQUIPMENT SURFACES

Matching paint, one pint per three units, thinned
and ready for use, is supplied with each order for
touching up any scratches, etc., made during instal-
lation. Inspect the surface and retouch where neces-
sary. Paint is furnished in spray-on one pint cans.

Inspect the cubicle surfaces and touch up
scratches as necessary. Use the paint furnished with
the unit. This paint matches the cubicle, is thinned
and ready for use in spray-on pint cans.
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ACCESSORIES

KEY INTERLOCK

When specified, a key interlock can be supplied
to prohibit closing a breaker. The interlock bar is
attached to the guide bar. In the locked position,
the lock bolt is extended, raising the cam follower
bar, locking the breaker in the trip-free position.
Then the key can be removed to release disconnects
or associated equipment for operation.

This interlock is cleared for normal breaker
operation by returning disconnects, etc., to normal
operating position and inserting the key into its
lock, permitting withdrawal of the bolt and lower-
ing of the cam follower bar.

igre 81. Test Device for Testing Breaker Outside
Unit with Switchgear Control Power.

Figure 82. Testing Breaker Outside Unit with
Test Cabinet.

TESTING DEVICE

When specified, a plug jumper is supplied so that
a breaker can be operated (tested) outside its com-
partment with the control switches on the instru-
ment panel. This plug jumper is used to bridge —
with a flexible cable — the secondary disconnects
so that the breaker can be electrically closed and
tripped, see Flgures 81 and 82. Refer to Figures
83 and 84 for plug jumper connection instructions.
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Figure 83. Connecting Breaker Secondary to Test
Control Cabinet
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Figure 84. Connecting Breaker Secondary to Cubicle.
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