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FIG. 1 (8021315) TYPICAL INDOOR METAL-CLAD SWITCHGEAR EQUIPMENT o

FI6."24(1169287) TYPICAL OUTDOOR METAL-CLAD SWITCH-
GEAR EQUIPMENT - FRONT VIEW

FIG. 3 (8025290) TYPICAL OUTDOOR METAL-CLAD SWITCH-
GEAR EQUIPMENT WITH PROTECTED AISLE-SIDE VIEW



METAL-CLAD SWITCHGEAR

TYPES M26 AND M36

FOR MAGNE-BLAST AIR CIRCUIT BREAKER
TYPES AM-4.16 AND AM-13.8

Metal-clad switchgear is equipment to control
and protect various types of electrical apparatusand
power circuits.

The switchgear consists of one or more units
which are mounted side by side and connected mech-
anically and electrically together to forma complete
switching equipment. Typical equipments are shown
in Figures 1, 2 and 3.

The circuit breakers are easily removable to
provide maximum accessibility for maintenance with
minimum interruption of services. The switchgear
is designed to provide maximum safety to the
operator. All equipment is enclosed in grounded
metal compartments.

The equipment is available in the ratings listed
in the following table. The ratings of the equipment
and devices are based on usual service conditions
as covered in ANSI standards. Operationatcurrents
above the equipment rating will resultin temperature
rises in excess of these standards, and is not
recommended. For outdoor installation the same
basic equipment is built into a weatherproof housing
as in Figures 2 and 3.

FIG. 4 (8034472)

INTERRURTING
CIRCUIT CAPACITY CURRENT | FIGURE

BREAKER

KVA

TYPE M-2
AM-4.16-250 250,000 1200 - 2000 4
AM-4.164350 350,000 1200 - 3000 5

TYPE M-36
AM-13.8-500 500,000 1200 - 2000 4
AM-213.8-750 750,000 1200 - 2000 4
AM=13.8-1000 1,000,000 1200 - 3000 6
AM-17.2-500 500,000 1200 - 2000 4

FIG. 5 (8034807)

MAGNE ~-BLAST BREAKERS

FIG. 6 (8035725)

To the extent required the products described herein meet applicable ANSI,
but no such assurance is given with respect to local codes and ordinances because they vary greatly.

operation or maintenance.

These instructions do not purport to cover all details or variations in equipment nor to provide for
eVvery possible contingency to be met in connection with installation,
further information be desired or should particular problems arise which are not covered sufficiently for
the, purchaser's purposes, the matter should be referred to the General Electric Company.

IEEE and NEMA standards;

Should




GEH-1802 Metal-clad Switchgear

'
N
REMOVABLE COVER FOR ACCESS
7O WIRES IN WIRING TROUGH
N
L_
=
O N
{ 1
L
|
T /
|
ANCHORING OF REAR ANGLE REQUIRED
3 FOR NUCLEAR CLASS (E ONLY
J % ) e
¢ Xy X -y
'
¥ NUCLEAR CLASS 1E EQUIPMENT WILL REQUIRE AN ADDITIONAL FLOOR CHANNEL ‘\‘,(9‘,095’ o~ )
SEE FRONT VIEW FOR LOCATION y‘ﬁi‘zﬁ\‘:‘#
“""‘v‘(‘oﬁ X el X -
ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER /\2‘_;,“(. M M P
CHANNELS SHOULD BE SET LEVEL TO EACH OTHER ~— 4 ¢ [ 4
AND SHOULD BE LEVEL OVER THEIR FULL LENGTH \(\ f °’”' °fe L"’  FOR NUCLEAR
Y Y
ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS CLASS 1E EQUIP-
ON LOADING AND OTHER NORMAL FACTORS, AND SHOULD MENY ONLY: _
BE DESIGNED IN ACCORDANCE WITH RECOMMENOED PRACIICE TYPICAL TYPICAL IF ANCHORED BY
BREAKER AUXILIARY WELDING, PLUG
BAEAKER REMOVABLE UNIT [COMPARTMEN WELDING IN ANCHOR
SIDE HOLES 1S REQUIRED
DOOR | IN ADDITION TU
™) | o| ofe 2| Tack weLome
|
| IF ANCHORED Y
1 - Ly | 4 BOLTING, .2 THK
Iw'“ s | nnls[ntn FLOOR LINE :EAQS":RS Aﬁzzu
N z UIRED UN
—- z BOLTHEAOS
] N e I [~
o U V¥ olo o
DL £
NN T e 1,
>* “RougH FLOOKR

FLOOR ANCHORING METHODS
SEE KEY VIEW ON EQUIPMENT FRONT VIEW ORAWING FOR ANCHORING
HOLE LOCATIONS AND FLOOR_CHANNEL LOCATIONS

RECOMMENDED METHOD

fl!llO;ED FLOOM LINE

=

NOTE : [T IS IMPERATIVE THAT
FLOOR STEEL BE EVEN,
WITH FINISHED FLOOR
AND THAT/BOTH BEALEVEL

FIG. 7 (TT-6482630)

FLOOR STEEL \

—/5okf0
SECTION X-X SECTION Z-2
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ALTERNATE METHOD
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INSTALLATION DETAILS FOR INDOOR METAL-CLAD SWITCHGEAR
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FIG. 7 (TT-6482630) CONTINUED
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FIG. 8 (118RD728 & TT-6482615) INSTALLATION DETAILS FOR OUTDOOR METAL-CLAD SWITCHGEAR
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FOUNDATION DATA
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TO INSURE EASY HANDLING OF REMOVABLE ELEMENTS.
CONCRETE PAD SHOULD BE REINFORGED IN ACCORDANCE
WITH STANDARD PRACTICE.

TO CHANGE MEIGHT OF TRUCK FLOOR
LOOSEN NUT ‘A" ADJUST LEVER'B" TO
GIVE DESIRED HEIGHT AND (6CK BY
TIGHTENING NUT A",

ADJUSTABLE PLATFORM VIEW ‘A"

FIG. 8 (118RD728 & TT-6482615) CONTINUED



GEH-1802 Metal-clad Switchgear

SHIPPING

N

o~
~—
—t

)
-

54
—7
=
4
=
A
1
(8

O BE N\ %
REMOVED N—

ANCHORS 4T REAR rF _
RISLE Tn BE THREADED
INSERTS [N (ONCKETE

AR EXPANSION BOLTS

REMOVABLE
BOLTED

te— COVERS
FORAESS
yoc.v's
AND YO
PRIMARY

FOR ANCHOR
LOCATIONS SEE FlOOR
PLAN DRAWING 3 < /0
FURNISHED wiTH REAVISITION.

TYPlchL_
caBLE VIEW Y

COMPARTMENY SHOWING ANCHORING OF UNITS

J WITH CHANNEL BASE

AREA !

DEVICE PANEL
‘1 OR.UACM) HINGED Cov.

PROTECTED | METAL CLAD 4
A|sm H
9

]

§

ECONDARY
SCREENS TO BE BOLTED ON CONDUWITS
EACH END AT INSTALLATION
MUST BE KEPTCLEAN FOR

VENTILATION.

FOUNDATION DATA

i 7 —
: 1 mEATER j[]l&

HETAL CLAO

?
>
x
~m
-

(Lul ‘_..
9" LATCH

=&

.

S om
iy |

PROTECTED AISLE

S ‘1‘1_ UNE

METALCLAD

PROTECTED AVSLE |, aren , SN SESTION
REMOVABLESATES TO BE CUT END SHEET ANGLE /% STUDPATE
TO SLIT CONDLITS BY PURCHASER ~
SASRKET U-31Q-0R U-3]1) VARNISH

SHIPPED Loose| TO BOT™W sipes
OF GAMET

TYPICAL SECTION A-A

SERLING GASKEY AT & JOINT ()
rorcunsep BTN / suppeo LooSE ¢ ruwcuosfk(}' )
ASER Yo CUT To LENGTW.

AISLE BOLTING METAL CLAD

RasF cAP o —=% T RooF CAP

PROTECTED
RISLE
ROOF ..

PURCHNASER
BOLTING

L3
AISLE roor /
TRUSS angLE
METAL CLAD
AISLE EQUIPNENT
VIEW X’

ENLARGED INTERIOR SECTION
SHOWING AISLE TO METAL CLAD BOLTING ¢
VENTILATOR CAP ASSEMBLY

FIG. 9 (118RD727) INSTALLATION DETAILS FOR OUTDOOR METAL-CLAD SWITCHGEAR WITH PROTECTED AISLE

10

AR



Metal-clad Switchgear GEH-1802

RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crateleaving the factory is plainly
marked at convenient places with case number,
requisition number, customer's order, frontor rear,
and when Ior Size and other reasons i1t 1S necessary
to divide the equipment for shipment, with the unit
number of the portion of equipment enclosed in each
shipping case.

The contents of each package of the shipment
are listed in the Packing Details. This list is
forwarded with the shipment, packed in one of the
cases. The caseis especially marked andits number
can also be obtained from the Memorandum of Ship-
ment. To avoid the loss of small parts when unpack-
ing, the contents of each case should be carefully
checked against the Packing Details before discarding
the packing material. Notify the nearest General
Electric Company representative at once if any
shortage of material is discovered.

All elements before leaving the factoryare care-
fully inspected and packed by workmen experienced
in the proper handling and packing of electrical
equipment, Upon receipt of any apparatus an
immediate inspection should be made for any damage
sustained while enroute. If injury is evident or an
indication of rough handling is visible, a claim for
damage should be filedatonce with the transportation
company and the General Electric Company notified
aromptly. Information as to damaged parts,gpart
Jumber, case number, requisition numbery etc.,
should accompany the claim.

HANDLING

Before uncrating, indoor equipment gnay be
moved by a crane with slings under the skids. If
crane facilities are not available, rollers under the
skids may be used. Fig. 7shows suggested method of
handling the switchgear after it is removed from the
skids.

Methods of handling outdoor equipmentare shown
in Fig. 8. After the equipment is in place/the lifting
plates should be removed and reassembled, ""turned
in" so that passageway at the ends of the equipment
will not be obstructed.

STORAGE

If it is necessary to'store the equipment for any
length of time, the following precautions should be
taken to prevent corrgsion;

1. Uncrate the“equipment.

2. Cover important parts such as jack screws,
gears and chain%ef lifting mechanism, linkage and
moving machine-finished parts with a heavy oil or
grease. (D6B15%r D50H15§)

34, Store in a clean, dry place with a moderate
temperaturejand cover with a suitable canvastopre-
vent deposit of dirt or other foreign substancesupon
movable\ parts and electrical contact surfaces.

4.9, Batteries should be uncrated and put on
triclecharge immediately on receipt.

5. If dampness or condensation may be en-
countered in the storage location, heaters should be
placed inside the units to prevent moisture damage.
Approximately 500 watts of heaters per unit will be
required. Remove all cartons and other mis-
cellaneous material packed inside units before
energizing any heaters. If the equipment has been
subjected to moisture the primary insulationsystem
should be tested with a 1000v or 2500v megger. A
reading of a least 200 megohms should be obtained.

6. Breakers should be prepared'for storage
separately. Refer toappropriate breaker instruction
book.

DESCRIPTION

Each unit is made up_of“a,secondary enclosure
and a primary enclosurpe, as, shown in Figure 10.

SECONDARY ENCLOSURE

The secondary gnclosure is usually located at
the breaker withdrawaldside of the unit, although in
certain units it mayy,be on the side opposite to the
breaker withdrawal area. It consists of a compart-
ment with a hinged door or panel upon which are
mounted the necessary instruments, controlandpro-
tective devices. The terminal blocks, fuse blocks,
and some ‘e¢ontrol devices are mounted inside the
enclosure on the side sheets andatroughis provided
at thetop. to carry wiring between units.

PRIMARY ENCLOSURE
The primary enclosure contains the high voltage

equipment and connections arranged in compartments
to limit the effects of faults and so minimize the

damage.

BREAKER REMOVABLE ELEMENT

The removable element consists of a Magne-
Blast circuit breaker which includes its operating
mechanism, interlocks, movable primary and sec-
ondary disconnecting devices. The Magne-Blast
breakers are equipped with wheels for easy insertion
and removal. Refer to Figure 4, 5, 6.

All removable elements furnishedonaparticular
requisition and of a like design and ratings are
completely interchangeable one with the other.

The removable as well as the stationary elements

are built with factory jigs and fixtures thus insuring
interchangeability.

11
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FIG. 10 (8039690) METAL-CLAD SWITCHGEAR

For a detailed description of the Magne-Blast

breaker and its operation the applicable breaker
instruction book should be consulted.

BREAKER ELEVATING MECHANISM

The elevating mzchanism for elevating or low=
ering the removable element to or fromits connected
position supports the removable element ingthe oper-
ating position. In the test position the breaker is
lowered to the guide rails and withdrawn frem the
fully inserted position 2 1/4 inches.

This mechanism consists of heavy=duty steel
jack screws on which are carried autstosupport the
elevating carriage. The carriage is s@designedthat
the removable element can be readily inserted or
withdrawn after the carriage h@sbeenloweredtothe
disconnected position without necessitating the re-
moval of any bolts nuts priscrewss

The breaker cannot pe lowered or raised until
it has been tripped. 4The bréaker cannot be closed
except with the breakerjindeither the operating or
test position.

Guide rails are builtinto the metal-clad frame to
guide the remaoyable breaker element into correct
position before\the breaker is raised into the
operating position),by means of the elevating mech-
anism whichyisimotor operated.

Forga,detailed explanation of the elevating mech-
anism_refer“to description under "OPERATION".

12

ELEVATING MOTOR

One elevatmg motor is furnished for eaeh'e qui
ment. It is designed for quick mterchangeabﬂlgy
between units and is held in place by a‘stationary
clamp under the clutch handle and a snap hasp on the
front. Two dowels are located in the base to
maintain alignment.

A short cable with plug is pfovided and must be
plugged into the receptacle aboveithe motor mounting.
A selector switch is mounted onsthe motor for
reversing the motor direction. This selector switch
should not be used to start/and stop the elevating
gear motor.

PRIMARY DISCONNECTING DEVICE

The primary disconneeting devicesutilize silver
to silver contacts( toljinsure against reduction of
current carrying“eapacity due to oxidation of the
contact surfacessy These contacts are of the high
pressure line ¢ontaet tube and socket design, the tube
being backed up/by heavy garter springs to insure
contact pressure.*Refer to Figure 11.

BUS COMPARTMENT

The, main buses are enclosed in a metal com-
partmentwith removable front covers to provide
accessibility.

The bus is supported by aflame retardent, track
resistant, glass laminate insulating material which
is practically impervious to moisture, and anexcel-
lent dielectric. No additional coatings should be -
applied.

The bus insulation is an extruded thermoplastic
insulation sleeve, suitable for 105°C operating tem-
perature. The bus bars areinsertedintothe sleeves
leaving only the bolted joints exposed. Where
standard configurations exist the joint is insulated
with a Polyvinyl Chloride boot. Special conditions
and non standards are taped. See page 22 item II.
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FIG. 11 BREAKER INSERTION IN PRIMARY DISCONNECTING
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CURRENT TRANSFORMER AND CABLE
COMPARTMENT

The current transformers are mounted in a
compartment isolated from the other equipment.
Provision is made inthis compartment for connecting
the purchaser's primary cable by means of potheads
or clamp type terminals.

POTENTIAL TRANSFORMER
COMPARTMENT

Potential transformers are located in a com-
partment above the current transformers or in a
separate unit adjacent to the breaker units.

The transformers are mounted on a movable
carriage equipped with primary and secondary
disconnecting devices. When the potential trans-
formers are disconnected, they are ata safe striking
distance from all live parts of the switchgear. In
addition agrounding device is provided which contacts
the fuses when the potential transformers are dis-
connected, effectively discharging the transformers.
In this position the transformer fuses may be safely
removed and replaced. A barrier mounted at the
rear of the carriage moves with the carriage to a
position in front of the stationary partof the primary
disconnect device, providing a safe striking distance
from all live parts. See Figure 12,

FIG. 12 POJENTIAL TRANSFORMER ROLLOUT SHOWN IN
WITHDRAWN POSITION

DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig. 13, are used
as, ameans of isolating circuits or bus sections,
where operation is infrequent and a circuit breaker
cannot be economically justified. Thedevice consists
of a framework to simulate the circuit breaker

Metal-clad Switchgear GEH=1802

removable element with a set of six studSisimilar to
those on the magneblast breakers. The lower end of
the studs are connected, front tobackgbywcopper bars
which are fully insulated and metal-enclosed. The
stationary structure is the samejas for a circuit
breaker. When the device is elevatedfinto position,
it connects the front set of metal-clad disconnecting
devices to the rear set.

Under no conditions niust the dummy elementbe
elevated or lowered whenfthe bus or the unit is
energized. Key interloeks are applied to insure that
all source of power, are, disconnected before the
dummy element canfbe operated. Refer to Figure 15.

FIG. 13 DUMMY REMOVABLE ELEMENT

ROLLOUT FUSE-SWITCH UNITS

Rollout load-break disconnect switches, with or
without current limiting fuses of high interrupting
capacity, are sometimes used in metal-clad switch-
gear to protect and switch small transformers and
circuits where circuit breakers cannot be econom-
ically or functionally justified.

The rollout switch is designated as type SE-10,
and the units in which they are used are designated
as type SEM-26 or SEM-36. For additional infor-
mation on these equipments, refer tothe supplement-
ary instructions furnished.

FUSE DISCONNECTING DEVICE

Current limiting fuses with high interrupting
rating are sometimes used in metal-clad switchgear
to protect small transformers or circuits where
circuit breakers cannot be economically or funtion-

13
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ally justified.

The fuses are mounted on a movable support
equipped with disconnecting devices. Control power
transformers of 15 kva and smaller may be mounted
on the rollout with the fuses. See Figure 16.

When the fuses are disconnected, they are at a
safe striking distance from all live parts of the
switchgear. Inadditiona grounding device is provided
which contacts the fuses after they are disconnected,
effectively removing any static charge from the fuses.
In this position the fuses may be safely removed and
replaced. The disconnecting devices are capable of
interrupting transformer magnetizing current, but
should not beused to interruptload current. Mechan-
ical or key interlocks are applied to prevent operating
the disconnecting device while the load is connected.
This is generally accomplished by interlocking so
that the transformer secondary breaker must be
locked in the open position before the disconnecting
device can be opened or closed.

GROUNDING AND TEST DEVICE

The grounding and test device, Figure 14,
provides a convenient means of grounding the cables
or the bus in order to safeguard personnel who may
be working on the cables or the equipment. The
device can also be used for applying power for high
potential tests or for fault location, to measure
insulation resistance (Megger). By using potential
transformers, it can also be used for phasing out
cables.

The three studs of the device are similar to, those
of the magne-blast circuit breakers. The studsjare
mounted on a removable plate which can besplaced
in either of two positions. In one position the/studs
will engage the front (Bus) contacts only and in/the
other position the studs will engage thefrear (Eine)
contacts only of a metal-clad unit.

14
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To indicate the proper placement of the'studsien
the device, opposite sides of the assembly are marked
"Line" and "Bus". The word corresponding to t* ™
desired position must be toward the oqperatc

To use, the device is rolled into the“metal-clad
housing in place of the circuit breaker, and raised
into or lowered from the connected position by means
of the circuit breaker elevating mechanism.

In addition to the deyice(described above, there
is available a form of groundingsand testing device
equipped with both bus and line side bushings, power
operated grounding contacts, phasing receptacles,
and a complete safety linterlocking system. Refer
to GEI-88768 for genéxal'design or instruction book
called for on nameplate of device furnished.

FIG. 14 (8028015) GROUND AND TEST DEVICE
(Cable shown not furnished by G. E. Co.)
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FIG. 16 (8918619B) CONTROL POWER TRANSFORMER RQELOUT SHOWN IN OPEN POSITION

INSTALLATION

Before any installation work is done, consult and
study all drawings furnished by the General Electric
Company for the particular requisition. These
drawings include arrangement and floor plan draw-
ings, elementary, connection and interconnection
diagrams and a device summary.

Occasionally additional shipping members’ are
installed in the primary area to protectgagainst
shipping damage.

CAUTION - BUS SHIPPING BRACES MUST BE
REMOVED PRIOR TO ENERGIZING.%), SHIPPING
BRACES ARE PAINTED YELLOW/ANDWMAY BE
FOUND IN ANY UNIT WITH A REDWCAUTION"
LABEL ON THE FRONT OF THE SHUTTER. THE
BRACES ARE INDICATED ON THEAARRANGEMENT
DRAWINGS. AN ADDITIONAL#"CAUTION" LABEL
WILL BE FOUND ATTACHED/TO ONE OF THE
BRACES.

After the shippingfbraces have been removed all
joints must be properlytightenéd and insulated before
energizing the bus.

Mats, screens, railings, etc. which are external
to the switchgear, but which may be requiredto meet
any local codes,ymust be furnished by the purchaser,

LOCATION

The recommended aisle space required at the
front andyat the rear of the equipmentis shown on the
floor plan “drawing furnished for the particular
requisition.) The space atthe front mustbe sufficient
to permit the insertion and withdrawal of the circuit
breakers, and their transfer to other units.
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The space at the rear must be sufficient for
installation of cables, for inspection and maintenance,
and on some equipments to draw out potential
transformers.

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

The station floor must be strong enough to
prevent sagging due to weight of the switchgear
structure and to withstand the impact stress caused
by the opening of the circuit breakers under short
circuit conditions. The impact loading is approx-
imately 1-1/2 times the static load.

Suitable means must be provided by the pur-
chaser for anchoring the equipment to the floor. It
is essential that the floor be level toavoid distortion
of the switchgear structure and the equipment be
completely aligned prior to final anchoring. The
recommended floor construction is shownin Figure 7.
The floor channels must be level and straight with
respect to each other. Steel shims should be used for
final leveling of the switchgear if necessary. Care
should be taken to provide a smooth, hard, and level
floor under and in front of the units to facilitate
installation and removal of the breaker. If the floor
is not level and flush with the floor channels, it will
be difficult to handle the breaker because it will not
be level with respect to the stationary element.

Recommended practice is to weld the switchgear =~

structure to the floor channels, using a tack weld
at points indicated for anchoring on the drawing. If
welding facilities are not available the gear should
be bolted to the floor channels.
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FIG. 20 (453A738)

OUTDOOR TRANSITIONmCOMPARTMENT

Provision shouldbe made in the floor for conduits
for primary and secondary cables, located as shown
on the floor plan drawing furnished for the particular
requisition. If desired, the conduits may be installed
before the switchgear. Consideration shouldbe givén
to conduits which mightbe required for future connec-
tions.

Outdoor Equipment

Outdoor equipments are furnished both with ‘and
without: rear enclosures. Recommendations for
foundations for both types are given 4n |Fig. 8.
Primary and secondary conduits should@beinstalled in
accordance with the requisition drawings; before the
equipment is put into place.

Since outdoor equipmentsé4are provided with a
6' base, a transfer truck is{required to place the
breaker in the housing. The level,adjustment on the
truck is shown in Fig. 8.

When outdoor equipments” are shipped in more
than one section, the joint between sections must be
weatherproofed. ‘Assemble the gasket between the
doors, using ceémentyprovided. Refer to Fig. 8,
Section B-B. Assembleythe gasket between the roof
sections, bolt, together and install the roof caps.
Refer to Fig. 8,%Section C-C.

Outdoor Equipment with Protected Aisle

When specified by the purchaser, outdoor equip-
ment isW\furnished with an enclosed, weatherproof
operatingaisle. See Fig. 3. The aisle enclosure
is shipped-separately from the switchgear.

, The following procedure outlines the steps
necessary to install outdoor equipment with a
protected aisle:

(1) Install the switchgear inaccordance with the
procedure given above for outdoor equipment.

(2) Remove the shipping covers from the control
panels. Since the relay andinstrument cases are not
weather-proof, the control panels should be protected
from inclement weather until the installation of the
aisle enclosure is completed.

(3) Apply Sterling U-310 or U-311 varnish to
both sides of the gaskets furnished for the joint
between the ends of the switchgear and the aisle
enclosure and to the surfaces against which the
gasket presses and hang the gaskets on the pro-
jecting studs at the ends of the switchgear lineup.
See Fig. 9, section A-A,

(4) Move the aisle enclosure into position guiding
the holes in the end sheets over the studs on the
switchgear lineup and guiding the roof sills between
the support clips bolted to the upper front of the
switchgear units above the control panels. This
operation may be simplified by temporarily loosening
the support clips.

The floor of the aisle enclosure mustfit under the
hinged breaker cover of the metal-clad, so the aisle
enclosure must be moved into position on a level
with the switchgear units.

(5) Bolttheaisle enclosure inplaceat both ends,
and bolt the roof sills to the support clips, tightening
any support clips loosened in the previous operation.
Replace any breaker compartment doors previously
removed.

(6) If the aisle enclosure was shipped in more
than one section, bolt the sections together and
assemble the roof caps in the manner described
above for roof joints in outdoor switchgear.

(7) Anchor the outside floor sill of the aisle
enclosure with anchorbolts placedinaccordance with
the requisition drawing. See Fig. 9, view Y,

(8) Assemble the dome over the roof opening
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between the switchgear and the aisle enclosure.
See Fig. 9, view X.

(9) Remove shipping braces from aisle enclo-
sure. These braces should be left in place until the
aisle enclosure is assemnled in o0 der to maintain
alignment of the enclosure.

(10) Connect secondary wiring to lights, con-
venience outlets, etc., in accordance with the wiring
diagrams furnished for the equipment.

Since the aisle floor is level withthefloor of the
switchgear units, no transfer truck is required for
outdoor equipment with a protected aisle.

The above procedure describes installation of a
protected aisle enclosure with switchgear onone side
of the aisle only. If theaisleis common to two line-
ups of switchgear, the procedure will require slight
macdification. See the drawings furnished with the
requisition for specific instructions.

Transition Compartments

Transition compartments for outdoor unit sub-
stations may be one of two types (Figs. 19 and 20).
These compartments are normally shipped assem-
bled. The full height compartment (Fig. 19) cannot
be disassembled for installation. The throat type
compartment (Fig. 20) canbe installedinany of three
ways, in accordance with the following instructions:

(a) Should the switchgear be positioned onts

foundation prior to the power transformer, the
complete transition can be mounted onthe metal-¢lad
as assembled. Remove covers #8. Apply Sterling
U 310 varnish to both sides of gasket 2A, and£0 the
surfaces against which the gasket presses/ Bolt
transition compartment to throat on metal<clad
switchgear. Before jacking the power transformer
into its final location, apply Sterling U 310, varnish
to both sides of gasket 1A andto the surfaces against
which the gasket presses, and place the gasket over
the mounting studs on the transfermer, tank wall.
Slide transformer in place, guiding'the transformer
mounting studs through the mounting ‘holes in #1.
Center rubber seal between #1 and #3 before
tightening nuts, maintaining 24 betweén transformer
tank wall and endof metal-clad. Donot apply varnish
to the rubber seal betweén #1,and#3. Cut secondary
conduit #10 to length and assemble under the trans-
ition.

(b) Should the poweér transformer be positioned
on its foundation prior tothe switchgear, follow the
procedure of paragraph (a) above, except move the
switchgear up to the power transformer after assem-
bling the transition cOdmpartment to the switchgear.

(¢) If the power transformer and metal-clad
switchgear are im place, disassemble transition as
follows: Remaove covers #8 and#9, adapter #1, dome
#7, braces\#4. Apply Sterling U 310 varnish to both
sides of gasket #2A, and to the surfaces against which
the gasket presses, before bolting #2 to metal-clad
throat. Apply Sterling U 310 varnish to both sides
ofggasket #1A, and to the surfaces against which the
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gasket presses, and loosely fasten #1 and #1Ayto
transformer tank. Slide throat of #3 into[ #1 and

maintain approximately 4 1/2'" from #3toytank. “™»

AssembYle braces #4 top and bottom to maintain size
and proper alignment, then tighten #1 to transformer
tank. Assemble connections, terminals, S@pports
and complete all joints. Assemble dome #7, side
covers #8 and bottom cover #9. Cut, _secondary
conduit #10 to length and assemhle “under the
transition,

Connect heaters located%in 1348 kv class tran-
sition compartment.

Indoor transition com@partments are shipped
assembled together with, thef adjacent metal-clad
switchgear units.

BREAKER REMOVABLE ELEMENT

Before installing or operating the removable
element consult the,circuit breaker instructions for
directionsfen ingtallation and inspection.

The operation of the elevating mechanism,
positive “interlock and associated features are de-
scribed under‘Operation of Equipment and should be
reviewed before installing removable element.

TESTING CABINET

The testing cabinet, Fig. 22, should be installed
on the wall at a location where maintenance and

testing of the breaker can be conviently done. ™.

Conduits must be installed to carry cables to supply
control power for testing. Test coupler springs
will charge immediately.

ADDITION OF UNITS TO EXISTING
EQUIPMENT

Belore adding units to existing equipment,
consult and study all drawings furnished with the
equipment, In addition to the wusual drawings
furnished with new equipment special drawings may
be furnished covering complicated or special assem-
bly work. Also, check to make sure all necessary
parts are on hand.

BEFORE ANY COVER3 ARE REMOVED OR ANY
DOORS OPENED WHICH PERMIT ACCESS TO THE
PRIMARY CIRCUITS" IT IS ESSENTIAL THAT THE
CIRCUIT OR CIRCUITS BE DE-ENERGIZED AND
BREAKERS BE WITHDRAWN TO A DISCONNECTED
POSITION AND TAGGED.

IF WORK IS TO BEDOWE ONREMOTE EQUIPMENT
CONNECTED TOA UNIT, THE BREAKER FOR THAT
UNIT SHOULD BE PLACEDIN THE DISCONNECTED
POSITION AND TAGGED. ALSO THE REMOTE
EQUIPMENT SHOULD BE ISOLATED FROM ANY
OTHER POWER SOURCES CONNECTED TO IT.

Figure 17 indicates the special procedures

required to add new metal-clad units to outdoor <=

equipment without protected aisle, and Figure 1¢
indicates the special procedures required to add
new metal-clad units to outdoor equipment with
protected aisle. For indoor equipment, it is usually



necessary only to remcve the end cover sheets and
to re-assemble them on the newunits after these are
located and bolted to the existing units. Otherwise,
the installation procedure is the same as described
above.

When the units are in place and mechanical
assembly is comjpleted, assemble the main bus and
other primary connections per the instructions below.
(Remcval of existing compound-filled connection
boxes can be easily accomplished by packing the box
in dry ice for 2 - 3 hours. Remove the dry ice and
the cord tying the box in place, and strike the box
with a hammer. The hardened boxand comzound will
crack away from the joint.)

Secondary wiring and control bus connections
should be made in accordance with the wiring
diagrams furnished with the equipment.

CONNECTIONS

The main bus bars and other connection bars
will be either copper or aluminum. In either case,
the contact surfaces will be silver surfaced or
equivalent. Do not use unplated copper or aluminum
bars. All field assembled joints in primary con-
ductors, regardless of material or method of insula-
tion, should be made as described below:

(1) Wipe silver clean. Do not use steel wooly
sandpaper or any abrasive on the silvered
surface. Avoid handling of cleaned surface
as much as possible.

(2) After cleaning apply D50H109 contact com-
pound to the silvered surfaces in sufficient
quantity so that the contactfarea “will
be thoroughly sealed with excessS grease
squeezed out of the joint when tightened.
The bolts should be tightened to ¢he torque
values, shown in Table“A, FEig./23. After
the bolts have been securely tightened, the
joints are insulated using the“molded poly-
vinyl-chloride bootsywhich are furnished.
These boots areplacedoyer the bolted joints
and the boot flapsfare secured with nylon
rivets.

(3) In some case§ external connections are
made to ‘metaléclad bus by bars. The
metal-clad bars are normally silver plated.
Unplated bars, either copper or aluminum,
should ,.not" begpused to connect to silver
plated bars.

(4) All field assembled Primary joints and
terminations must be insulated for the
operating voltage. There are two methods
of insulating joints, boots where applicable
and taped joints for all others. A detailed
procedure for joint insulation is described
under ""MAIN BUS ASSEMBLY"'.

Metal-clad Switchgear GEH=1802
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MAIN BUS ASSEMBLY
For 4.16 kv, 7.2 kv and 13.8 kv equipment.

(a) Remove compartment covers.

(b) Bolt splice plates and bus bars together, follow-
ing assembly instructions as given under CON-

NECTIONS. Also see Fig. 24 and Table A,
Fig. 23. -

, TIGHTENING TORQUE IN FOOT POUNDS
Bolt {Bolted connection Bolted connection
Size [using standard wash, |using standard wash,

LK wash, nut with prevailing torque
D50H109 lock nut with D50H 109
3/8-16 20-30 15-20
1/2-13 45-55 30-35
5/8-11 60-70 45-55

FIG. 23

(c) There are two means of insulating bus joints for
both 4.16 kv and 13.8 kv equipment.

1- Taped joints Fig. 26.
2- PVC(POLYVINYL CHLORIDE) boots Fig.25A.
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I-TAPED JOINTS for 13.8 KV EQUIPMENT

(1) Prepare all jbints as outlined under "CONNEC-
TIONS".

(2) Fill all cavities around bolts and nuts with
A50H119 compound to form a smooth surface
for taping, thus preventing air voids. This
compound is not an insulating medium and
should not be used for that purpose.

(3) "T" Joint - Place 4" wide double thick Irrathene
tape over the A50H119 compound as shown in
Fig. 25. (This is not required for 4.16 joints).

(4) Wrap with insulating tape provided maintaining
tension on the tape while wrapping, as shown in
Fig. 26, Where there are sharp angles apply
additional layers to obtain equivalent of the
insulation on the flat surfaces.

(5) Over the insulating tape, apply one layer of
glass tape, half lap as a protective covering as
shown in Fig. 26.

(6) Over the glass tape, brush a heavy coat of U310
(brown) varnish. Varnish may be thinned, if
necessary with XYLENE D5B9.

(7) Replace all covers previously removed.

II-PVC (POLYVINYL CHLORIDE) BOOT
INSULATION for 13.8 KV EQUIPMENT

(1) PVC boots for 13.8 equipment can onlys be
applied to those assemblies furnished with the
molded bus barrier, Figure 36. This bargier
is distinguished by the raised surface around
each bus bar. Those assemblies not furnished
with this barrier will have to be tapéd. See
above.

PVC boots can be applied to 13.8kv*> 1000 MVA
bus compartment or any elevated ‘bus compart-
ment using flat, non molded{ busWysupports.

(2) Prepare all joints as outlined under "CONNEC-
TIONS".

(3) Place the PVC boot overgthe joint as shown
in Fig, 25A.

(4) Secure the PVC boot with self-locking fasteners
furnished. Jointy insulation is now complete.

(5) Replace all covers previously removed.
(6) Boots will be furnished for standard config-

urations, however special conditions must be
taped.

III-PVC (POLYVINYL CHLORIDE) BOOT
INSUBATION for 4.16 KV EQUIPMENT
Thewinstructions for the bolted jointand applica-

tion of the PCV boot is the same as outlined for
the 13.8 equipment except there are no restric-
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tions on the bus barrier.

IV-TAPED JOINTS for 4.16 KV EQUIPMENT

(1) The instructions for the bolted joint andapplica-
tion of the tape insulationisthesamezas outlined
for the 13.8 equipment exceptuse 1/2 theamount
of insulating tape and use the U-311 (black
varnish). Refer to Table in Eig. 26.

(2) In unit substations, the@eonnéction bars should
be assembled in the transition compartment
(Figure 19 and 20) and®the @ennections at the
transformer terminals gaped and painted as
indicated above. The (conduit for secondary
circuits should also He assembled in or below
the transition contpartment.

CLEANING BUS INSULATION

Main bus barspare insulated with a high tem-
perature thermaoplastic material having excellent
dialectric andymeehanical properties. When cleaning
is necessaryyonly denatured alcohol or iso propyl
alcohol' Sheuld be used to remove any foreign
materialsifrom’the insulation surface.

Painthon Porcelain: Use methylene chloride
basedypaint remcver. Wipe off with distilled water.
Extreme) care should be taken not to get any on
Noryljheompound or tape.

BUS DUCT

Bus ducts connecting between groups of metal-
clad switchgear, or between metal-clad switchgear
and other apparatus, should be installed as shownon
the arrangement drawings furnished with the ducts.
Supports should be provided as indicated on the
drawings.

All joints in the bus, including adjustable joints,
should be assembled and insulated as described
above for main buses. Adjustable joints are pro-
vided in long runs of bus duct toallow for variations
in building construction, etc. These joints shouldbe
loosened before installation of the duct, then tight-
ened after being set in the position required by the
fixed points at the ends of the duct.

Outdoor bus ducts must be gasketed at the
joints between shipping sections. Coat both sides
of the flat gasket andtheflangesofboth duct sections
with Sterling U310 or U311 varnish before assembly.
Bolt the two duct sections together. Remove the
top cover from one duct section and place 3/8"
elastic compound bead along top of joint slightly
overlapping the sides. Bolt top cover in place and
fasten roof cap in place over the joint. See Fig. 23A.
When top covers are removed after installation for
inspection the 3/8" elastic compound bead must
be replaced to insure a tight seal.

Removable front and rear covers of vertical
sections of bus duct must also be gasketed. Coat
both sides of the gasket, the flange of the duct, and
the edges of the inside surface of the cover with



Sterling U310 or U311 varnish before assembly. Do
not bolt these covers in place until all interior
assembly work on the duct is completed and access
will no longer be required.

Outdoor bus ducts of the 13.8 kv class are

provided with heaters. Connect these heaters in
accordance with the wiring diagrams furnished with
the equipment before energizing the bus duct.
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PRIMARY CABLES

The primary cable connections inindoor switch-
gear are reached by removing the rear bolted covers.
In outdoor switchgear with rear enclosures the hinged
instrument panel, if present, must be swung open
and the bolted covers behind it removed.

Before any primary cable connections are made,
the cables should be identified to indicate their
phase relationship with the switchgear connections.
This is necessary to insure that motors @ill rotate
in the proper direction and that the phase rotation is
the same when interconnecting two different sources
of power.

There are two common methods/of “making
primary cable connections:

(a) Potheads (see GE1-28838H) are used when
it is desired to hermetically ‘seal the end of the
cable to make a moisture-proof connection
between the cable and ‘switchgear bus. A pothead
also prevents seeping 0f%il from the end of oil
iméwlregnated varnish/ambric¢ or paper insulated
cable.

(b) Clamp typegerminals and wiping sleeve or
cable clamp.

No insulation,materials are furnished for cable
terminations. When ,potheads are supplied as part
of switchgear‘insulation materials are furnished for
the bar terminatiens to the pothead studs.

In all cases carefully follow the cable manu-
facturer's recommendations for installation of the
type of cable being used. A typical example of
terminating a shielded cable is shown in Figures
28 and29.

If “the cable is aluminum, the conductor surface
must be carefully abraided and the cable covered
liberally with a joint compound recommended by the
eable manufacturer. "

Metal-clad Swichgear GEH=-1802

INSULATING PRIMARY CABLE
TERMINATIONS

Al field assembled joints for*primary cable
terminations should be prepared (as outlined under
"CONNECTIONS'". Upon completion/of the cable
termination, care must be exercised when taping
the exposed termination.

(1) Check to see that a sufficient area of
insulating tape @xtends beyond the painted
glass tape furnished by the factory. (2'' for
5KV, 3" for 1KVae’ It mz2y be necessary
to remove the current transformer primary
conductor /insulating support to obtainprop-
er insulation joint overlap. Replace support
upon completion of joint. Refer to Fig. 26.

(2) All _terminations should be insulated as
outlined in table Fig. 26 for correct layers
ofiinsulating and glass tape.

(3)¢ The, instructions for application of the tépe
insulation is the same as outlined for
"Paped Joints" items 1, 2, 4, 5, 6 and 7.

POTHEADS

Potheads are mounted on an adapter plate
extending across the width of the metal-clad unit
as shown in Fig. 27. Where necessary the adapter
plate is split into two parts to facilitate the instal-
lation of the potheads.

Three-Conductor Potheads

Installation procedures for a three-conductor
lead-sheathed cable with a wiping sleeve cable
entrance fitting on the pothead is outlined in GEI-
28838H. This is the type most generally used.
The factory does not furnish insulating materialsfor
completing stress cones and cable terminations.
In all cases carefully follow the cable manufacturer’s
recommendation for installation of the type cable
being used. A suggested procedure for shielded
cables is outlined below. Refer to Fig.28 and 29 for
reference.

TERMINATION WITHOUT POTHEAD

The factory does not furnish insulating materials
for comileting the primary cable termination at the
cable clamy or for stress cones. In all cases
carefully follow thecable manufacturer's recommen-
dation for installation of the type cable being used.
A suggested procedure for shielded cables is outlined
below. Refer to Fig. 28 and 29 for reference.

Single Conductor

1. Cut cable to proper length.

2. Remcve jacket and cable tape for distance
of A plus B plus 3 inches, plus length to be inserted
into terminal lug.

3. Unwrap shielding tape to point M, cut and
solder it in place avoiding excessive heat on insu-

23



GEH-1802 Metal-clad Sw

TARATHENE TrmE

AR 3"

itchgear

THERMOPLAZITIC
INSULATION

1
1
|
- —

ASOHIY
LomPouns

- ~ -
Fom &+ “TIHERMOPLASTIC INSIL.BUS T
BARS USE 70/ X & x 2/
I202 . FOR @ "'IARS vSE
10 ¥ 4" x 29" I 202

4" Wo& 10 Mt T202 cAamPLD

OOUOLE TNICANESS OvER Zoer
AREA ANO OvERLAPPING PISER
BT 1”7 TNEN FPROCEED TO TARE

M NORMAL mANNER (2 ROLLSES Tea)
FAPE FoR 27 BRRS INO G MoLLS FoR
& " Bars.)

FIG. 25 (104A2714) 13.8 KV TAPRED JQINTS

! PLASTIC
> Qlers

'm’ TAP INSULATED
e PRIM. DISC BAR

1200A BUS#-1200A TAKE OFF

2000A - BuS>
7=
r//ﬂ’j:n}\
g
1\ f s zeoLTs
A s i
I@'ﬁ \
seucEA H/:‘ﬁ,'?ﬁ::
PLATE

Fpe)
OTHERUWISE SAME
AS FAR 12004 BUS

2000 A BuS-1200A- TAKE CFF

F1G., 25A (208A8953) 4.16 KV AND 13.8 KV BUS
INSULATING BOOT

24

lation. Remove outer semi-conducting tape for same
distance. Thoroughly clean surface from Wwhich
the semi-conducting tape was removed.

4. Remove insulation and inner semi-conduc-
ting tape to expose conductor for distancewef one
inch plus length to be inserted into terminal lug.

5. Attach terminal lug to conductor. If the
cable is aluminum, the conductormsurface must be
carefully abraided and the cable covered liberally
with a joint compound recommended by the cable
manufacturer.

6. Taper insulation for gnetinch as shown. See
Fig. 28.

7. Apply end sedl, Clean surface over which
splicing tape is togbe applied and coat with G.E.
No. A50P68 adhesive cement or equivalent. When
solvent evaporates,buildup with splicing tape GE8380
or equivalent, asfshown: .

Dimensions in Inches

Rated .
Ny A
Phase, to Phase Indoors : B

Dry Locations

2to5 5 2
6 to 10 9 3
11 to 15 13 4

*  For ungrounded neutral use 1.33 times the di-
mensions in selecting distance A. See Fig.28 and 29.

8. Build stress cone. Clean cable surfaceand
coat with G.E. No. A50P68 adhesive cement or
equivalent. When solvent evaporates, build up cone
with splicing tape GE8380 or equivalent, for length
B plus B. Betweenpoints Mand P, tape is applied so
that wrapped thickness at N is equal to 75% of the
original insulation thickness - and so that the cone
tapers to zero thickness at points M and P. Apply
one layer No. 33 Scotch tape or equivalent, half
lapped. Obtain a smooth wrapping but do not stretch
tape more than necessary.

9. Pass a turn of tightly drawn braid around
exposed portion of shieldingtape at point M and solder
in place. Then apply shielding braidintightly drawn
1/6 inch lap wrappings to point N and spot solder.
Terminate the braid by cutting 1/2 inch beyond
soldering point. Turn down and solder loose ends
to preceding turns. Wrap four to sixturns of No. 19
AWG tinned copper wire around shielding braid and
solder. Solder all turns of braid together along three
lengthwise lines equally spaced around braided
surface.

10. Solder ground strip over shielding tape
near cable covering. Cover stress cone with one
layer No. 33 Scotch tape, half lapped. Obtain a smooth
wrapping but do not stretchtape more thannecessary.
Add two layers of splicing tape.



11. Pencil jacket for 1/2 inch as shown. Clean
surface. Take particular care in cleaning outside
jacket surface in order to entirely remove black
wax finish. Coat with G.E. No. A50P68 adhesive
cement or equivalent. When solvent evaporates, apply
splicing tape GE8380 or equivalent and make sheath
seal as shown on drawing. Apply one layer No. 33
Scotch tape or equivalent, half lapped. Obtain a
smooth wrapping but do not stretch tape more than
necessary.

12, Over entire termination, apply two layers
of No. 33 Scotch tape or equivalent, half lapped, in
manner to shed water. Obtainasmosthwrapping but
do not stretch tape more than necessary.

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

The factory does notfurnishinsulating materials
for completing the primary cable terminations at the
clamp terminal or for the stress coanes. Refer to
Fig. 29 for reference.

Make termination as indicated for single-con-
ductor except - substitute the following for para-
graphs 10, 11 and 12;

Pencil jacket 1/2 inch. Clean surface over which
sheath moisture seal is to be applied. Take
particular care in cleaning outside jacket surface

-in order to entirely remove black wax finish. “Coat
with G.E. No. A50P63 adhesive cement or equivalent.
Allow to dry. Apply splicing tape ,GE8380 or
equivalent to make moisture seal as shown.§This
is done by starting wrapping tape near end of, jacket
and wrapping over ground wires for ¥1/2 inches.
Bend ground wires out and back over gfaping just
applied and continue applying lappedslayers of tape
to completion of moisture seal includingja complete
tape seal in crotch formed® between the three
conductors. Bond and ground, the ground wires.

For a multi-conductoryeable, not having ground
wires, the individual terminations should have
grounding strips applied As” for¥a single-conductor
termination. These grounding strips are to be
joined together to a commen.ground. This common
ground must then be grounded.

GROUND FAULT CURRENT TRANSFORMERS
(THROUGH-TYPE)

Thar yugh-type,clirrent transformers (See Fig.27)
are furnished where specified for sensitive protection
against ground faults. These transformers are nor-
mazlly installedyin a horizontal position directly above
or below the primary cable terminals, so that the
primaryicable or cables can passthrough them. One
transformer is requiredfor each three-phase circuit.

Where armored cable is used, the armor must
be, terminated and grounded before the cable passes
through the transformer. Armor clamps are fur-
nished for this purpose when specified.

Metal-clad Switchgear GEH-1802

When lead or other conducting sheath cable, or
cable with shielding tape or braid is usedy it is
recommended that the sheath or shield be grounded
solidly to the switchgear ground bus. “&TFhe ground
lead should be bonded to the sheath or shield on the
side of the current transformergaway from the
primary terminals. Incases where theground cannot
be applied before the cable passes throughthe trans-
former, bond the lead to thesheathor shield between
the transformer and the primary terminals. The
ground conductor must thén be passed backalong the
cable path through the current transformer before
being connected to the“‘groundsbus.

Where potheads areyused in units provided with
ground fault current transformers, the pothead
mountings must bgyinsulated from ground.

CONTROL CABLES

When control conduits enter theunit frombelow,
the conduitishouldnot extend more than4 inches above
the floor. /The control cables may be pulled through
thel \econduits before or after the switchgear is
installed, whichever is more convenient.

€onnect the cables to the terminal blocks in
accordance with the wiring diagrams furnished for
the requisition.

If the control conduits enter from above, drill
the top and bottom covers of the front enclosure
wiring troughtosuitthe conduits. Fastenthe conduits
to the bottom cover with locknuts.

The cables from the control power source to the
switchgear should be large enoughtoavoid excessive
voltage drop when the circuit breakers are operated.
See testing instructioas.

Where units have been split for shipment, any
control or other secondary leads which must connect
across the split willbe arranged withterminal blocks
in the cross trough or convenient side sheet so that
the wires can be reconnected. The wires will be cut
to length and formed before being folded back so that
a minimum of time will be required for reconnecting
them.

GROUND BUS

The ground bus is bolted to the rear of the frame
near the bottom. It is arranged so that connections
to the station ground can be made inany unit. Where
the equipment is shipped in more thanone group, the
sections of ground bus must be connected by using
the splice plates furnished with the equipment.
Assemkle the ground bus joints as outlined under
"CONNECTIONS" (Page 19). Ground bus connections
are made in the lower portion of the cable entrance
compartment. The switchgear ground bus must be
connected to the station ground Hus by a condictor
having a current carrying capacity equal to that of
the switchgear ground bus. It is veryimjortant that
the equipment be adequately grounded to protect the
operator from injury when short circuits or other
abnormal occurrences take place and to insure that
all parts of the equipment, other than live parts,
are at ground potential.
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LIGHTNING PROTECTION

It will be the responsibility of the purchaser to
provide suitable lightning arresters to protect the
switchgear from damage due to lightning. The
General Electric Company's recommendations as to
the types of circuits requiring lightning protection,
and a list of recommended lightning arresters, are
contained in Bulletin GER-141 copies of which are
available upon request.

When lightning arresters are furnished the
primary cable terminal will be insulated at the
factory unless it must be disconnected for shipment.
When this connection is completed in the fieldit will
be necessary to insulate the primary connection
before the switchgear is energized.

ROOF ENTRANCE BUSHING

When assembling the connection bar end of roof
entrance bushings inside of the switchgear and other
terminations where porcelain insulators are used,
insulation should be applied as follows:

(1) Prepare the connection bars as outlined
under "CONNECTIONS".

(2) Fill all cavities around the contact nuts and
connection bars with A50H119 compound.
Form a smooth surface for taping, thus
preventing air voids. The compound is not
an insulating medium and should not be used
for that purpose.

(3) Wrap joint with insulating tape provided,
maintaining tension on the tape while wrap=
ping as shown in Fig. 26 where there.are
sharp angles apply additional layers to
obtain equivalent of the insulationon the flat
surfaces.

(4) Over the insulating tape, apply one layer of
glass tape, half lap as aprotectivecovering
as shown in Fig. 26.

(5) Over the glass tape, brush a heayy coat of

U-310 brown (for 15kv)f or ,U-311 black
(for 5kv), varnish. See Fig. 25B.
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DOOR ALUIGNMENT

If for any reason it is necessary to realign the
dours of metal-clad switchgear during installatioa
the procedure given in the following paragraphs
should be followad.

After checking that the switchzear is level and
plumb as described above, start at either end of
the switchgear lineup and realign each door individ-
ually as required.

The top of each door should be level with the
adjacent doors; the sides of each door plumb; the
surface of each door flush with the adjacent doors;
and the space between adjacent doors equalized to
permit their free swing and present a neat appear-
ance. The door stops should be adjusted to permit
a door swing of approximately 105°.

Doors may be raised or lowered vertically, or
moved forward or backward horizontally, by loos-
ening the hinge mouating nuts o:1the left side sheet
and shifting the hinge and door assembly as allowed
by the slotted holes in the hinge.

Doors may be shifted to the right or left by
adding or removing washers or shims from between
the hinge and side sheet.

Doors may bz plumbed by slightly banding the
appropriate hinges. To do this, open the door and
insert a drift pin in either of the two holesgn, the
hinge. Pulling forward on the drift pin will movejthe
door to the right, and pushing back will 4movefthe
door to th2 left. Adjust each hinge individually as
required to plumb the door.

When properly aligned, the doors of ‘@utdoyor
switchgear should be tightly seated on the /gasket all
around. After aligning such doors,/close“@nd latch
the door and check the seal by running a 3" x 5"
card, shipping tag, IBM card, or semeasimilar card
around the edge of the door. If'thejcard will pass
between the door and the, gasket, the door is
improperly adjusted, and should beyreadjusted until
the card will no longer passgthrough.

TESTING.AND
INSPECTION

Atter the equipment has been installed and all
connections mzde, 4t should be tested and inspected
bafore putting“imnService. Although the equipment
and devices havey,béen comp'etely tested at the
factory, a final field test should be made to be sure
that the equipment has been properly installed and
tha! all connectigns are correct and have not become
loose ingtransportation. The primary equipment
should _befjcomyletely de-energized while ths tests
are in'pregress. See installation.

Direetions for testing devices such as relays,
 imstrumsznts and mesters are given in th2 instruction
book furnishad for each device. Thz settings of the
p¥otective relays must be coordinated with the other
relays on the system and therefore these relays
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must be set by the purchaser. General instraections
on setting the relays are given in the pelay‘instruc-
tion books. Special instruction books are furnished
for complicated automatic equipments, describing
the sequence of operation of the devicesjrequired to
perform ths desired function.

When transformers are furnished to supply thz
control power, the primary taps should be selecte:l
so that th= control voltagesindicated on the wiring
diagram is obtained on thess@condary of the trans-
former. When a battery istused to supply th2 contro!
power, the cables from the battery to the switchgear
should be large enoughpto“avoid excessive voltage
drop. The voltage (atf/therterminals of the breaker
closing coils, when the’ breaker is being closed,
should not b2 less thaa 112.5 volts for 125 volt coils
and 225 volts fory250 volt coils.

Th2 opgrationof the breaker with its associated
devices may“be tested in the unit while the equip-
ment is gnergized by use of the tes: coiupler widch is
furaish=d.

S@LENOID OPERATED BREAKER

Lower the breaker to the test or down position.
Attaeh the testcoipler to connect the breaker second-
ary, disconnecting device to that on the structure.

STORED ENERGY OPERATED BREAKER

Lower the breaker to the downposition and with-
draw the breaker 2 1/4" uatil a notch in the spring
discharge cam releasesthebreaker interlock. Attach
the test coupler to connact the brea'c2ir secondary
disconnecting device to that on the structure.

High potential tests to check the integrity of th=
insulation are not necessary if the insulation instruc-
tioas in this book are carefully followad. Should the
purchaser desire to make high potenatial tests, the
test voltage should not exceed 14kv A. C. for 4.16kv
and 27kv A. C. for 13.8 equipments. These voltages
are 75% of factory testvoltagesandare in ac.cordance
with ANSI standards.

Potential transformers and controlpower trans-
formers must be disconnected during high voltage
testing.

OPERATION

The operation of metal-clad switchgear is
similar to that of other types except that it providss
mzximum safety to the operator and the feature of
easy removal and replacemeant of the circuit breaker.

All circuit breacter removable elemesats oOf the
same ‘ype and rating whichhave duplicate wiring may
be interchanged.

BREAKER POSITIONING

To place the breaker in the operating position,
proceed as given below.

Th= elevating mechanism is accurately leveled
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and checked at the factory and should need no adjust-
ment. Do not install or remove the breaker or ma'e
adjustments unless the breaker is open.

Rub a small amount of contact lubricant D50H47
oa the silvered portion of the breaker studs to form
a thin coating of contact purposes.

Lower the elevating mechanism lifting brackets
until the lifting brackets are in the fully lowered
position. The breaker should then enter the housing
freely. After first assuringthatthe breakeris in the
open position, push the breaker into the unit until it
rests against the rear of the front lifting saddle of
the elevating mezhanism.

The clearance between the interference blockon
the breaker and the interference block on the inter-
lock lock mechanism (view X-XFigure 29A) shouldbe
from 1/16" to1/8". Atthis point the breaker positive
interlock roller should be centered in the bottom
"VEE" of the interlock cam plate.

To elevate the breaker, operate thzs elevating
coantrol selector switch oa the elevating maotor to
"RAISE". A clutch handle just above the elevating
maotor (clutch handle is under the elevating mctor
in the 1009 MV A Unit) is then pulled forward until
a motor limit switch closes and the mator clutch
eangages to raise the breaker in the unit. Carefully
raise the breaker and while elevating note that the
shutter slides open and the breaker stuls center
with respect to the openings in the stationary
disconnecting devices or injury to the contacts may
result.

The clutch handle is held in theforwardposition
until a limit switch on the structure opens to_stop
the motor at the end of the upward travelfof the
breaker. The springs will charge.

The mutor selector switch must notibe uSed to
energize or interrupt the motor circuitatiany/time.

When the breaker is fully elevatedthe clearance
between the breaker lifting rail ‘and the upper stop
b71ts should not be more than 1/8'" ahd not less than
3/32",

The positive interlock roller should be centered
in the upper "VEE" and the interlock roller should
have 1/16" clearance tGytheistationary interfereance
plate directly under itf

To lower the bBreaker, proceed the same as for
raising except operated the selector switch to
"LOWER™. The clutch“must be hz2ld in the engaged
position; otherwise, a spring will return it to its
normal position, opening the electrical circuit tothe
motor.

The bréaker may be raised or lowered by an
emergency hand“crank which can be inserted after
removing, theemotor. The motor is remcved by un-
latching the motor assembly from its support and
disconnecting the motor lead plug. After remcving
the megtor, pull the clutch forward and ’nsert the
manual crank into the endof the clutch coupling. The
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breaker mustbe openbeforethe crank canbe inserted
and held in the clutch coupling.

After the breaker islowered and withdrawnffon

«i%

the unit inspect the coatact surfacesfof both the. ..~

breaker
devices.

(a) Each segme=at of the stationary,disconnect-
ing device should make a heavy impression in the
contact lubricant D5JH47 onf the, breaker studs.
Contact wipe should start net les§than1/8" from top
of the contact ball although“eachscontact need not
start at the same locationgSee Fig. 11.

(b) The penetration”of the breaker stud inside
the stationary disconneeéting device, as'indicated by
the contact lubricaat D50H47, should be 3/4" to
7/8". See Fig. 1l. This'indicates that the breaker
studs contacted at the full pressure center of the
silver band on the stationary disconnecting device.

(c) Should /the,inspection of the contacts show
that the breaker is not being raised to the proper
position, ‘readjust the upper stop bolts and limit
switches towraise or lower the breaker tothe proper
location. ™kock the stop bolts in the new position.

(@), If‘proper contacting cannotbeattained by the
above methods, additiona! adjustmeats will be nec-
essary.

studs and the stationary diseconnecting

DO |NOT MAXE ANY ADJUSTMENT. COMMUNI-

CATE WITH THE NEAREST GENERAL ELECTRIC™™

CO OJFFICE FOR ADDITIONAL IN¥ORMATION,

POSITIVE INTERLOCK
GENERAL

The positive interlock functions to prevent
raising or lowering a breaker except when the
primary contacis are open. It also prevents closing
primary coatacts when the bhreaker is being raised
or lowered by blocking the operating mechanism
mechanically and electrically.

POSITIVE INTERLOCK ASSEMBLY FOR
SOLENOID OPERATE BREAKERS

To place the breaker in the operating position,
proceed as given below. The elevating mechanism is
accurately leveled and checked at the factory and
should require no adjustment. Do not install or
remcdve the breaker or make adjustments unless the
breaker primary contacts are open.

Lower the elevating mechanism lifting brackets
until the lifting brackets are in the fully lowered
position. The breaker should then enter the housing
freely. After first assuringthatthe breaker primary
contacts are in the open position, insert the breaker
into the unit until it rests against the rear of the
front lifting saddle of the elevating mechanism.

The interlock should be checked to see that th”™ ™

removable element is obstructed frombeing raisedt.
or lowered from the operating position when the
primary contacts are closed.



BEZFORE PROCEEDING WITH THIS CHECK IT IS
NECESSARY THAT THE PRIMARY CIRCUITS BE
DE-ENERGIZED.

Using the maintenance closing device, close
the breaker and snap the selector switch to""RATISE"
position and pull the clutch handle forward. Move-
ment must be stopped by the breaker interlock
roller before the contacts of the motor limit switch
close and before the sliding clutch and motor
connector engage. A minimum of 1/16" should be
maintained between the two clutch parts when the
positive interlock is blocked by the breaker inter-
lock roller. See Fig. 15 for dim=nsion.

Trip the breaker minually and elevate to the
operating position. AGAINITIS EM?2JdASIZED THAT
THE PRIMARY CIRCUITS MUST BE DE-ENER-
GIZED BEFORE MAKING THIS CHECK OF THE
POSITIVE INTERLOCK.

Electrically close thebreaker. Snapthe selector
switch to "LOWER'" positionandpull the clutch handle
forward. Again, a definite stop shouldbe encountered
preventing the motor circuit limit switch from
energizing the motor circuit and lowering the
breaker.

If the interlock does not function as indicated
above DO NOT MAKKE ANY ADJUSTMENT. COM-
MUNICATE WITH THE NEAREST GENERAL ELECA
. TRiC CO. OFFICE FOR ADDITIONAL INSTRUC-

TIONS.

POSITIVE INTERLOCK ASSEMBLY EOR
STORED ENERGY

To place the breaker in the operating position,
proceed as given below. The elevating mechanism is
accurately leveled and checked at the”faetory and
should require no adjustment. , Do notiinstall or
remove the breaker or make adjustmentssunless the
breaker primary contacts and @r ‘€elosing springs
are discharged.

Lower the elevating m=chanism lifting brackets
until the lifting brackets @re in the fully lowered
position. The breaker should then enter the housing
freely. After first assuringthatthe breaker primary
contacts are in the open pesition, insert the breaker
into the unit until™it restssagainst the rear of the
front lifting saddle of, the elevating mechanism.

BEFORE PROCEEDING WITH THIS CHECK IT IS
NECESSARY THAT THE PRIMARY CIRTUITsS BE
DE-ENERGIZED,

When entering a breaker into a unit for eleva-
ting the ,spring “discharge cam (on the left hand
side of the unit) will hold the breaker interlock
trip freesand the closing springs discharged until
the breaker is 1/4" off the breaker floor rail.
_ (Se€\detailed description of Spring Discharge Cam
underyseparate heading).

GAIN IT IS EMPHASIZED THAT THE PRIMARY
CRCUITS MUST BE DE-ENERGIZED BEFORE
%qué(ING THIS CHECK OF THE POSITIVE INTER-

K.
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Elevate the breaker to the raised/position and
electrically close the breaker. The positive inter-
lock should be checked to see thatgthe removable
element is obstructed from being lowered from the
operating position.

Snap the selector switch to "LOWER" position
and pull the clutch handle forward$ A definite stop
should be encountered preventing the motor circuit
limit switch from energiZinggthe motor circuit and
lowering the breaker.

A minimum of 1/48% mdstbe maintainedbetween
the sliding clutch and theimotor connector when the
positive interlock 4ds blocked by the breaker inter-
lock roller. See Fig. 15 for dimension. Trip the
breaker manually and Yower the breaker to the fully
lowered position. During the last 1/4" of travel the
spring dischargeypcam will discharge the stored
energy springs and maintain the breaker trip free
as long as“the breaker remains in the unit. If the
interlock doesr not function as indicated above.

DO NOT, MAKE ANY ADJUSTMENT. COMMUNI-
CATE WITH THE NEAREST GENERAL ELECTRIC
CO. "OFFICE FOR ADDITIONAL INFORMATION.

STATIONARY AUXILIARY SWITCH

On units equipped with stationary auxiliary
switches (Fig. 30A) the clearance between the end of
the switch mechanism operating rod and the operating
plunger on the circuit breaker should be 0 to 1/8"
with the' circuit breaker in the raised and open
position.

Any adjustment in this dimension must be made
on the auxiliary switch setting. Care shouldbe taken
to prevent destroying interchangeability of the circuit
breaker by excessive adjustment.

A stationary auxiliary switch test position link
is furnished as an accessory for use when the circuit
breaker is in the test position.

SPRING DISCHARGE CAM

The spring discharge cam is mounted ontheleft
hand side of the unit and operatesin conjunction with
a spring discharge interlock on the breaker.

When entering a breaker into a unit, to elevate
to the operating position, the spring discharge cam
will hold the breaker interlock trip free and the
closing springs discharged until the breaker is 1/4"
off the floor rails. Atthispoint the positive interlock
is blocking the spring charging and closing circuit
open.

When lowering the breaker from the operating
position the breaker musibe open before the elevating
mechanism can be operated. While the breaker
is being lowered the springs are still charged but
the positive interlock blocks the breaker from
closing. When the breaker is about 1/4" from the
floor rails the spring discharge interlock holds
the breaker trip free, discharges the closing springs
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and holds them discharged so long as the breaker
remains in its unit.

To operate the breaker in the test position it is
pulled forward, (out of the unit) about 2 1/4" until
a notch in the spring discharge cam releases the
breaker interlock and the breaker can be operated
manually, or, by assembling the test coupler,
electrically. In the test position a mechanical
block prevents operating the elevating m=chanism.

If after test operations the breaker isleft closed
and/or its closing springs charged, it will be auto-
matically tripped and held trip free while the springs
are discharged when it is reinserted in; or while
being withdrawn from its unit.

KEY LOCKS

Key locks for breaker units can be furnished
when requested.

The purpose of this device is to prevent a
breaker from being closed in the connected position
when the lock key is removed from the lock. The
key lock consists of a metal support and key lock
mounted on the top plate flange and adjacent to the
elevating motor clutch.

To operate the key lock if the breaker is in the
disconnected or test position the clutch handle is
pulled forward allowing the key lock bolt to extend
in back of the clutch handle. The key lock keyfcan
then be removed.

If the breaker is in the connected positiomthe
breaker must first be opened.

Snap the selector switch to the "off' position.
The clufch handle can then be pulledforwardallowing
the key lock bolt to extend in back of the clutch handle.
The key lock key can then be remoweday,With the
clutch handle pulled forward the paesitive interlock
cam plate has rotated the circuit ‘breaker positive
interlock shaft so as to mechanically and,electrically
block the breaker from closing,

To lower the breaker, snap the selector switch
to "LOWER'", pull the cluteh®forward and lower the
breaker to the test position.

The key lock dées notprevent operation of the
breaker in the testéposition.“However, if the breaker
is elevated to the connected’positionthe key lock will
prevent its closing until #he key is returned and the
lock reset. See Fig. 15,

BREAKER INTERFERENCE STOPS
Stops ‘are,provided in the breakerunittoprevent
the insextion, of a breaker with a 1200A continuous
currentGrating into a unit with a 2000A rating and

vice-yersa.

The)stop plate is bolted to the left hand unit frame
angle near the floor of all breaker units. A projec-
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tion on the breaker frame will interfere withsthe,unit
stop plate when an attempt is made to (insert a

incorrect breaker into the unit. o

The breaker rating should be checked against the
unit rating and under no circumstances“should the
interference stop be removed to allow the breakerto
be inserted.

TRANSFER TRUECKS

Circuit breaker transferitrucks are furnished
with outdoor metal-clad jswitchgear to facilitate
moving of circuit breakers from unit to unit or to
maintenance areas. The platform at the front end of
the transfer truck is adjustable inheight. See Fig. 8,
view A, for instructiens/for adjustment. The truck
is equipped with gw@ylatches, one to hold the breaker
on the truck and oneto hold the truck to the metal-
clad switchgear “unit. Both latches engage auto-
matically, and both are releasedby a single T-shaped
foot pedal on ghe rear of the truck. Depressing the
left side\ of, thespedal unlatches the truck from the
switchgear unit, and depressing the right sice of the
pedal unlatehes the breaker from the truck. Trucks
capn Jbey stored in breaker unit when breaker is in
operatingiposition.

SPACE HEATERS

Space heaters are provided in all outdoor equipzss,

ment in order to keep the inside temperature sever:
degrees higher than that outside. Heaters are alsc
furnished for indoor equipment when it is known that
abnormal atmospheric conditions exist at the instal-
lation, or when specified by the purchaser.

By maintaining a slight temperature differential,
the heaters help facilitate drying and prevent con-
densation and the resulting corrosion and insulation
deterioration which might occur.

Heaters are normally located at the sides of the
breaker units, a few inches above the floor. In
auxiliary compartments with a single rollout, the
heaters will be in a space above the rollout. In
auxiliary compartments with two rollouts, the heater
will be in a space betweenthe rollouts. Heaters may
also be located in superstructure compartments,
transition compartments, and in bus ducts if the
operating conditions require them.

Before energizing the heaters, be sure the power
source is of the proper voltage, frequency, andphase
arrangement, and is connected in accordance with
the wiring diagrams furnished with the equipment.
Also, be suretoremove all cartons and miscellaneous
material packed inside the units before energizing the
heaters.

Heaters should be visually inspected several
times a year to make sure they are operating,
properly. -

It is recommended that the heatersbe energized
at all times andthat thermostatic controlnotbe used.



I thermostatic control is used, the contacts of the
thermostat should be set to close between 95°F and
100°F on falling temperature, de-energizing the
_heaters only when strong sunlight beats on the
switchgear. Under no condition should adifferential
thermostat be used to control the heaters because
under conditions of extremely high humidity this
type of thermostat will not operate at all times to
keep the heaters on enough to prevent condensation
in the switchgear.

MAINTENANCE

A regular maintenance schedule should be
established to obtain the best service and reliability
from the switchgear or bus duct. Plant operating
and local conditions will dictate the frequency of
inspection required. For specific information re-
garding the maintenance of devices, such as circuit
breakers, relays, meters, etc., refer tothe separate
instruction book furnished for each device. The
inspection cabinet, which is furnished, provides a
convenient means for maintaining the circuit
breakers. Under normal conditions the protective
relays do not operate, therefore, it is important to
check the operation of these devices regularly.

A permanent record of all maintenance work
should be kept, the degree of detail depending on the
operating conditions. In any event, it will be a
valuable reference for subsequent maintenance work
and for station operation. It is recommended™that
‘he record include reports of tests made, the
condition of equipment and repairs and adjustments
that were made.

BEFORE ANY COVERS ARE REMOVED ORMNY
DOORS OPENED WHICH PERMIT ACCESS(TQ THE
PRIMARY CIRCUITS, IT IS ESSENTIAL THAT THE
CIRCUIT OR CIRCUITS BE DE-ENERGIZED AND
BREAKERS BE WITHDRAWN TO A.DISCONNECTED
POSITION AND TAGGED.

IF WORK IS TO BE DONE ONRREMOTE EQUIP-
MENT CONNECTED TO A U/NIT,¥THE BREAKER
FOR THAT UNIT SHOULD BE{PLACED IN THE
DISCONNECTED POSITION AND TAGGED. ALSO
THE REMOTE EQUIPMENT SHOULD BE ISOLATED
FROM ANY OTHER OWER SOURCES CONNECTED
TO IT.

The primaryfy€ircuits of metal-clad switchgear
are insulated in ordextoreducethe size of the equip-
ment. However, this insulation, except in one or
two instances, requires a certain amount of air gap
between phases 4and to ground to complete the
insulationd) Inserting any object in this air space,
when equipment is energized, whether it be a tool
or a partyofsthe body, may under certain conditions,
in effeety, short circuit this air gap and may cause a
hreakdown 'in the primary circuit to ground and

ause,serious damage or injury or both.

Care should be exercised inthe maintenance and
checking procedures that accidental tripping or
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operation is not initiated.

The switchgear structure, bus ductgandcennec-
tions should be given the following foverall main-
tenance at least annually.

1. Thoroughly clean the equipment, removing
all dust and other accumulations. Wipe clean the
buses and supports. Inspect the buses and connections
carefully for evidence of ovefheating or weakening of
the insulation.

2. Measure the _resistance to ground and
between phases of the/%insulation of buses and
connections. Since definite/limits cannotbegivenfor
satisfactory insulation resistance values, a record
must be kept of,the “reading. Weakening of the
insulation from on€ymaintenance period to the next
can be recognizedifrom the recorded readings. The
readings should be“taken under similar conditions
each time if,possible, and the record should include
the temperature and humidity.

Highypotential tests are not required, but if it
seems advisable, based on the insulation resistance
teStswoer after repairs, the test voltage should not
exceed 14Kv A. C. for 4.16kv and 27kv A.C. for 13.8
equipments. These voltages are 75% of factory test
voltages and are in accordance with ANSIstandards.

Potential transformers andcontrolpowertrans-
formers must be disconnected during high voltage
testing.

3. Clean elevating mechanism and lubricate
jack screws and gears with lubricant G.E. Co.
#D50H15 or equal.

4. Check primary disconnecting device
contacts for signs of abnormal wear or overheating.
Clean contacts with silver polish. Discoloration
of the silvered surfaces is not ordinarily harmful
unless atmospheric conditions cause deposits such
as sulphides on the contacts. If necessary the
deposits can be removed with a good grade of
silver polish.

Before replacing breaker, apply a thin coat
of contact lubricant D50H47 to breaker studs for
lubrication.

5. Check to see that all anchor bolts and
bolts in the structure are tight. Check tightness
and continuity of all control connections and wiring.

6. If the switchgear is equipped with heaters,
check to see that all heaters are energized and
operating.

7. All filters should be inspected and cleaned
or replaced once a year.

OUTDOOR ACRYLIC PAINT FINISH
The outside of standard outdbor switchgear has
acrylic paint finish, blue gray ASA #24, providing

improved resistance to all atmospheric conditions,
longer life and less maintenance than with ordinary
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paint finishes. B.

If it is desired to refinish acrylic painted
switchgear, it is necessary to use one of the following
procedures in order to secure the best adhesion
of the paint to the original finish.

A. Refinishing with Acrylic Paint. It is recom-
mended that refinishing be done with DuPont
acrylic paint of the desired color. Obtain
materials and instructions for application from
the DuPont Company.

METAL CLAD
FRAME ANG.LEZ

L
| { hx\- E\r “ X"
4 i 4
H-‘ : 0
— %:zf?.& |
BKR POS, . :
SR e L
0 MQOTOR
‘ ’7+L (] lL.IMrr SW,
LIFTING/BRKT. ' 10groT— 1
o
_V%L
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INSTRUCTIONS FOR POSITIVE INTERLOCK ADJUSTMENT

Insert breaker fixturedand rajse to sSops as shown. The clearance between the breaker fixture supporting rail and the stop
bolts should not be 1€ss than 3/32" n? both sides to be equal. Set fixiure intericck at 50 position. Shim cam support
P-3 .to mintain a 10-7/8""% /16 dimension between the back of the 1ifting saddle and the front of the interlock cam
plate indicated as( "M". Also adjust for a 1/1C" clearance ta fixture roller at “A". With bolts at "B" loose, allow cam
P-4 to rest on stop)"(74 Set handle #-/2 so that cradle P-9 1is vertical. Tighten bolts at "B". After tightening bolts,
Tock securely with a“jamb nut./ Remove fixture interlock pin. Adjust striker P -g so that contacts of motor switch
close fn the last %" of vertical travel of cam. Fixture interlock roller must indicate between 13% and 28° when contacts in
motor switch close. When handle P-j2 is in forward position and clutch X §'P~7 fully engaged, pins "E" must be free of
clutch p-7, Set fixture interlock in 130 position, operate unit interlock: movement must be stopped by the breaker fixture
interlock roller before contacts of motor switch close and before clutch x { P-7 engage. Lower breaker fixture to rails.
Set fixture interlock in 59 position, breaker interlock roller must be centered in tre unit cam “V" notch. Remove fixture
interlock pin and operate unit interlock: block "F" on cam must pass in front of block "G" on fixture, The clearance between
the interference block on tne breaker fixture and the interference block on the interlock cam assembly should be 1/16" to
1/8" maximuen. Move fixture out of housing to a point that block "G* is over block "F:. Operate unit interlock: block “F*;
must engageblock "G and stop movement of cam before contacts in motor switch close. For final interlock cneck: set breaker
fixtureyinterlock roller in 13° position, and move fixture into the housing. Operate unit interlock by pulling clutch handle
fornard. Movement of interlock cam must be stopped by the breaker fixture interlock roller before the contacts of the iotor
switch close and before the sliding clutch P =2 engages the motor clutch coupling X, A minimum of 1/16" at "0"
st beyr@intained between the two clutch parts when the interlock is blocked by the fixture interlock roller.

FIG. 29B (829C0463) POSITIVE INTERLOCK ASSEMBLY FOR 1000 M.V.A.
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NOTE: INSTRUCTIONS 08 SOSITIVE INTERLOCK ADJUSTMENT

Insert Talse Stope as shown. The clearance between the breaker fixture supporting rail and the stop
bolts should not be less than 3/32" and both sides to be eQual. Set fixture iiterlockhat 59 position. Shim cam support P-3

P .34 or P-4 to maintain a 10-7/8"(+ 1/16,-0) dimension between the back of the lifting Saddle and the tfromt of the interlock
oamn plate indicated as "M". Also adjust for a 1/16" clearance to fixture roller,at "A". With bolts at "B" loase, allow cam P-23
or P-43 to rest an stop "C". Set handle P-13 so that cradle P-11 is vertiéal. ‘Tighten bolts at "B". After tightening bolts,
lock securely with a jamb nut. Ramove fixture interlock pin. Adjust striker P-8 or)P-35 so that aontacts of motor switch
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close in the last %4°of vertical trevel of cam.

Fixture interlock roller must,indicate’betueen 13° and 28° uhen cautacts in

mtor switch cloee.

When handle P-13 is in forward position and clutch,P-5 adiP-Zpfully engaged, pins "E" must be free of

clutch P-7. Set fixture interlock in 13° position, operate unit interlock: rovement mst be stopped by the breaker fixture
interlock roller before amtacts of motor switch close and before glutch P-5and P-7 engage. (ower bresker fixture to rails.
Set ﬁxtum_inmrludt in S® positian, breaker interlock roller must be centered in the unit cam "V" notch. Femove fixrure

interlock pin and operate wunit interlock: blodk "F' on cam must pass in front of block "G" an fixture.

The clearence between

the interference block an the breaker fixture and the interference blockyangthe interlock cam assembly should be 1/16" to

1/8" mmdmm. Move fixture out of housing to a point that block G is over block "F'.
mst engage block "G" and stop movement of cam before contacts in motor switah close.

Operate wnit interlock: block "F'';
For final interlock check: set breaker

fixture interlock roller in 13° position, and Move fixture intofthe howsing. Operate unit inserlock by pulling clutch handle
forvard. Movenent of interlock cam must be stoppediby the brmdker fixture interlock roller before the contacts of the motor

switch close and before the sliding clutch P-7 engagesithe motor clutch coupling P-5.

A minimam of 1/16" at "D"

mst be maintained beGaeen the two clutch pars when the linterlock is blockea by the fixture interlock roller.
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WOTE:  INSTRUCTIONS FOR POSITIVE INTERLOCK ABJUSTMENT OTHERWISE

Insert bredker fixture and raise to swps as shown. The clearance betwéen the breaker fixture supporting rail and the stop @ SAME AS
bolts should not be less than 3/32% n? both sides to be equal. Set fixture interlock at 50 position. Shim cam support ASM -1
P-3 or P34 to maintain a 10-7/8" ¥ z/ 6 dimension between the back of the 1ifting saddle and the front of the interlock cam

plate indicated as "M". Also adjust for a 1/16* clearance to fixture,roller at "A". With bolts at "B" loose, allow cam

P-4 to rest on stop “C*. Set handle P-12. so that cradle A-9 is vertieal. Afghten bolts at "B". After tightening bolts.

lock sacurely with a jamb nut. Remove fixture interlock pin. gAdjust striker P-4 or R25 so that contacts of motor switch

close in the last x“ of vertical travel of cam. Fixture intérlock roller must indicate between 13° and 28° when contacts in

motor switch close. When handle P-;2 is in forward positionand €lutch, X andP-> fully engaged, pins "E* qust be free of

clutch P-2. Set fixture interlock in 139 position,doperate unit interlock: roverent must be stopped by the breaker fixture

interlock roller before contacts of motor switch closeland before clutch x énd P-> ergage. Lower breaker fixture to rails.

Set fixture interlock in 50 position, breaker interlock roller mystibe centered in tne unit cam "V* notcn. Remove fixture

interlock pin and operate unit interlock: block "F" on cam must pass in front of block "G" on fixture. The clearance between

the interference block on tne breaker fixturefand the_ interference block on the interloct cam assembly should be 1/16” to

1/8" raximum. Move fixture out of housing to'a point that block "G" is over plock “F:. Operate unit interlock: block “F";

must engage block “G" and stop rcverent offcam before contacts in cuwor switch close. For final interlcch creck: set breaker

fixture interlock roller in 13° position, andymove “ixture dnto the housing. Operate ur.it interlock by pulling clutch handle

forward. Hovement of interlock cam must be stopped by the breaker fixture interlock roller before the contacts of the motor"

switch close and before the sliding clutch P2 =2 efigages the rmotor clutch coupling X, A minizum of 1/16" at ‘P

must be reintained between the two clutch parts when the interlock is blocked by the fixture interlock roller.
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RENEWAL PARTS

ORDERING INSTRUCTIONS

RENEWAL PARTS SHOULD BE ORDERED FROM THE SWITCHGEAR PRODUCTS DEPARTMENT.
ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY
FURNISHED.

SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER.
STANDARD HARDWARE, SUCH AS SCREW3S, BOLTS, NUTS, WASHERS, ETC., IS NOTBISTED. SUCH
ITEMS SHOULD BE PURCHASED LOCALLY.

FOR PRICES, REFER TO THE NEAREST OFFICE OF THE GENERAL ELECTRIC'GOMPANY.

IF INSULATING MATERIAL, SUCH AS TAPE, VARNISH, COMPOUND, ETC., ISREQUIRED, IT MUST
BE SPECIFIED SEPARATELY.

IF PARTS LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTQRY, ORDER MUST SO
STATE.

NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT,"PARTS NOT USED IN
ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS.

PRIMARY DISCONNECT DEVICES
(SEE FIG. NO. 11)

REF.

NO. DESCRIPTION

5 Front Primary Disconnect Device
Assembly, 3 Pole, Complete with
Connections

6 | Rear Primary Disconnect Device
Assembly, 3 Pole, Complete with

IConnections

NOTE: Insulating material required for
Ref. Nos. 5 and 6 will be furnished
with order.

POSITIVE MECHANICAL INRERLOCK
(FIG. NO. 304)

REF. NO. DESCRIPTION

Complete positive me€hanical
interlock assembly
Elevating mechanism motor
(115-v d-c)

Elevating mechanism motor
(230-v d-c)

Elevating mechanism motor
(230-v, d-c)

18 Spring ‘only

N 4

FIG. 30A VIEW SHOWING ELEVATING MECHANISM MOTOR AND CONTROL UNIT
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COMPLETE LEFT HAND (REF. NO. 1) COMPLETE RIGHT HAND (REF. NO. 2)

FIG. 30 ELEVATING MECHANISM FOR M-26 EQUIPMENTSRATED"250 MVA AND M-36 EQUIPMENTS RATED 1200A 500 MVA

COMPLETE LEFT HAND (REF. NO. 1A) COMPLETE RIGHT HAND (REF. NO. 2A)

EIG.=3} ELEVATING MECHANISM FOR M-36H EQUIPMENTS RATED 750 MVA, M-26H EQUIPMENTS RATED 350 MVA AND M-36
EQUIPMENTS RATED 500 MVA 2000A -

(See Page 40 for Parts Table)
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ELEVATING MECHANISMS
Figs. 30, 31, and 31A

REF. NO. | DESCRIPTION a
%]
7 Miter gears, pair s
TA Roll pin for miter gear s
8 Shaft, right 5]
8A Shaft, left ]
9 Sprocket g
9A Roll pin for sprocket Qn
9B Bearing Block =1
10 Spur gear ED
10 Pinion gear and rod é P
10A Roll pin for spur gear o
11 Stop stud I::: %
11A Stop bolt o
12 Pinion gear and rod o fx
12 Spur gear o0
12A Roll pin for spur gear =m
13 Locking spring g ]
14 Stop shaft x ”
14A Roll pin for stop shaft <
14B Stop shaft bracket g
15 Clutch spring o
15A Roll pin for clutch spring <
16 Stide Clutch A
17 Jack Screw =}
10 10A I4A i3

7 B8A 98 9 9A 7A 7

COMPLETE LEFT HAND (REF. NO. 1B) COMPLETE RIGHT HAND (REF. NO. 2B)

FIG. 31A (8027408 & 8027409) ELEVATING MECHANISM FOR M-36HH EQUIPMENTS RATED 1000 MVA
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FIG. 32 (8024364) ANGLE BRACKET AND CHAIN DRTWE

REF. NO. DESCRIPTION
19 Bracket
20 Roller
21 Retainer
22 Chain

EIG. 334(8039441) SHUTTER MECHANISM ASSEMBLY M-26

FIG. 34 (8039439) SHUTTER MECHANISM ASSEMBLY M-36
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REF. NO. DESCRIPTION
25 Isolating barrier support angle
26 Rear isolating barrier
27 Intermediate isolatingfbarrier
28 Front isolating banfier
29 Isolating barkrier clip
30 Isolating barrien support
REF.| LOCATION|RATING|  DEsC
NO. RIPTION
38 int. 1200A. |1 connection bar, down
39 int. 1200A. |1 connection bar, up
40, end 1200A. |1 connection bar, down
41 end 1200A. |1 connection bar, up
42 int. 1200A. | no connection bar
43 end 1200A. {no connection bar
44 int. 1600A. |1 connection bar, down
45 int. 1600A. |1 connection bar, up
46 end 1600A. 1 connection bar, down
47 end 1600A. |1 connection bar, up
48 int. 1600A. | no connection bar
49 end 1600A. | no connection bar
50 int. 2000A. |1 connection bar, down
51 int. 2000A. |1 connection bar, up
gg eng 2000A. |1 connection bar, down
en 2000A. |1 connection bar, up
FIG. 35 (8020152) BUS SUPPORT 54 int. 2000A. | no connection bar
55 end 2000A. | no connection bar
56 int. 2000A. {3 connection bars, dowr
57 int, 2000A. | 3 connection bars, up
58 end 2000A. | 3 connection bars, dowr|
59 end 2000A. |3 connection bars, up
59A * * Insulating boot
59B Plastic rivet for boot
* Specify unit number and phase on which boot is
to be used.

£IG. 36 (8039440) MOLDED BUS SUPPORT : FIG. 37 (8026455) BUS CONNECTION BOOT
(4.16 or 13.8 KV UNITS) (4.16 KV AND 13.8 KV)
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REF. NO. DESCRIPTION
74 70 Panel locking handle
71 Panel handle
72 Door locking handle
: 13 Door handle
! 74 Socket
LI
FIG. 38 (8011607) DOOR HANDLES AND LOCKS
REF. Np.{ DESCRIPTION
60 Limit Switch SB1 type
61 Light Switch
62 Keyless receptacle
63 Duplex receptacle
64 Strip heater :
65 Fuse block, open type*
66 Fuse block, dead front*
67 - [Limit switch, mercury type
64 Complete secondary disconnect Device
Fig. 30A (6%Complete stationary auxiliary
switch mechanism

*specify amp rating of fuse and number of poles.

65

FIG. 39 (8039442) WIRING DEVICES'AND MISCELLANEOUS
PARTS .

FUSE ROLLOUT UNIT

o REF. NO. DESCRIPTION
9% 75 Fuse clip

76 Insulator
77 Ground Bar

16 8 Ground Finger

92 79 Barrier
80 Cover
81 Tray
! 82 Strap
i 83 Insulator Support
84 Insulator Clamp
85 Barrier
93 ! 86 Compound Strap

817 Finger
88 Connection bar
89 Connection bar

76 90 Connection bar
91 Connection bar

4 92 Connection bar

93 .Connection bar
94 Insulator Support

FIG. 40 (132C3709) FUSE ROLLOUT UNIT
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CONTROL TRANSFORMER ROLLOUT UNIT
REF. NO. DESCRIPTION
i };g Insuiator .
== Insulator clamp
86 e ——— 184 1717 Insulator support
| 178 Contact bar
189 | ok 179 Ground finger support
| ! —— - I 180 Ground finger
| | | 181 Ground shoe contact
| | | 182 Fuse clip
| ' | 183 Primary contact
| . L 184 Ground bar
| —l 182Mh!78 185 Ground finger support
] ! i 186 Ground finger
i | , 187 Cross angle
i b i IB3 75 188 Barrier
- | 189 Barrier
| 80 79 175 190 Sec. disconnect (movable)
| y : 176 191 Sec. disconnect (stationary)
|7§% 1Bi ]lll { 192 T (not shown)
I e | = ———— — ray
[ ; [} 19
‘ 7 4 3 Cover
I $ $ g
T i
FIG. 42 (835C402) CONTROL POWER\ZTRANSFORMER ROLLOUT
UNIT
SINGLE & TRIPLE-CONDUCTOR POTHEADS,
REF. NO. DESCRIPTION
201 Triple~conductor pothead assembly
202 Body
203 Insulators and support
2n 204 Wiping sleeve
207, 208, 209 205 Gaskets for triple-conductor pothead
206 Terminal
P 207 Contact nut
208 Washer
209 Palnut (3/4 in. - 12)
210 210 Pipe plug (3/4 in. std.)
22 211 Pipe plug (1/8 in. std.)
' 212 Single-conductor pothead assembly
213 Body and insulator
214 Gaskets for single-conductor pothead
215 Wiping sleeve
FIG: 43 (1103401) SINGLE AND TRIPLE-CONDUCTOR POTHEADS
19=78 GENERAL ELECTRIC COMPANY ¢ SWITCHGEAR BUSINESS DEPARTMENTe PHILADELPHIA, PA 19142

10-83

POTENTIAL TRANSFORMER ROLLOUT UNIT

REF. NO. DESCRIPTION
94 Insulator
95 Insulator clamp
96 Insulator support
97 Disconnect barl
98 Finger
99 Barrier
100 Disconnect bar
101 Disconnect bar
102 Barrier
103 Ground finger
104 Ground finger support
105 Ground finger support
106 Barrier
107 Sec. disconnect fstatlonary)
108 Sec. disconnect (movable)
109 Brace
110 Tray
111 Cover




INSTRUCTIONS GEH-1802E

SUPERSEDES GEH- uozo)
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METAL-CLAD SWITCHGEAR

Types M-26 and M-36
For Magne-blast Air CircuitBreaker
Types AM-4.16 and AM-13.8
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28

(8012001)

Fig. |

Fig. | Typical Indoor Metal=clad,Switchgear Equipment

Figs 2 (0020219)

i

Fig. 3 (8011853)

Flg. 2 Typical Qutdoor Metal-clad Switchgear Fig. 3 Typical Outdoor Metal-clad Switchgear -
Equipment Front View Equlpment Side View

O — . S—————— T S T



(8012851)

Fig. 4

(8012975)

Fig. 5

METAL-CLAD SWITCHGEAR

TYPES M26 AND M36

FOR MAGNE-BLAST AIR CIRCUIT BREAKER
TYPES AM-4.16 AND AM-13.8

Metal-clad switchgear is equipment to

control and protect various types of elec-
trical apparatus and power circuits. TYPE M26

The switchgear consists of one or more IR TYPE F
units which are mounted side by side and BCRESEIE’I;Q néﬁ%%%?’l?; CURRENT IGURE
connected mechanically and electrically to- KVA
gether to form a complete switching equip-
Pores 1 5 oag 3 Juipments are shown {n AM-4.16-150 | Magne-blast | 150,000 1200 - 2000 4

The circuit breakers are easily re- AM-4.16-250 Magne-blast 250,000 1200 - 2000 4
movable to provide maximum accessibility
for maintenance with minimum interrup- TYPE M36
tion of services. The swfitchgear is designed
to provide maximum safety to the operator.
All equipment is enclosed in grounded metal CIRCUIT TYPE INTERRUPT CURRENT FIGURE
compartments. BREAKER CAPACITY

KVA

The equipment is available in the rat-
ix;gs listed in the following table. The ratings AM-13.8-150 | Magne-blast 150,000 1200 - 2000 4
of the equipment and devices are based on
Bl sarvice conditions. as covered n AM-13.8-250 | Magne-blast 250,000 1200 - 2000 4
AIEE and NEMA standards. eration at
currents above the equipmentogating will AM-13.8-500 Magne-blast 500,000 1200 - 2000 4
result in temperature rises in excess of
NEMA standards, and is not recommended. AM-7.2-250 Magne=blast 250,000 1200 - 2000 4
For outdoor installation the same basic
equipment is built into a weatherprooi AM-17.2-500 Ma.gne-bla.st 500,000 1200 - 2000 4

housing as in Figures 2 and 3.

RECEIVING, HANDLING/AND STORAGE

RECEIVING

Every case or crate leavingthe factory
is plainly marked at convenient places with
case number, requisition number, custom-

er's order, front or rear, and when for size

and other reasons it is necessary to divide
the equipment for shipment, with the unit

number of the portion of equipment enclosed

in each shipping case.

The contents of each package of jthe
shipment are listed in the Packing Details.
This list is forwarded with the shipment,
packed in one of the cases. The cage'is
especially marked and its number can also
be obtained from the Memorandum of ‘Ship-
ment. To avoid the loss of small, parts
when unpacking, the contents offeach case
should be carefully checked against)the
Packing Details before discardingthe pack-
ing material. Notify th€ nearest General
Electric Company representative,at once
if any shortage of materialis discovered.

All elements before leaving the factory
are carefully inspected and packed by work-
men experienced in the proper handling

Fig. 5

Dummy Removable Element

and packing of electrical equipment. Upon Fig. 4

Magne-blast Breaker

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser’'s purposes, the maffer should
be referred to the Generol Electric Company.
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o o TABLE 'F~
o . | RECOM'D. [STATIC ~{iiMPRCT
o““i‘;‘ % BKR. | "SPACE W W LBS. [WE.IN L8S.
“28 e 416 | ST 1450 2900
5FT6 2000 /| 4000

ALL FLOOR STEEL TO BE FURNISHEO BY)PURCHASER

CHANNELS SHOULD BE SET LEVEL WITHUEACH"OTHER
AND SHOULD BE LEVEL OVER THEIRTFULL“BENGTH

ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS

ON LOADING AND OTHER NORMAL FACTORS, AND SHOULD
BE DESIGNED IN ACCORDANCE WITH, RECOMMENDED PRACTICE

SREAKER REMOVABLE
SIDE

DOOR

GUIDE RAILS
£

T/-"

|
I
|
; FINIS/NED FLOOR LINE
¢

REMOVABLE COVER FOR ACCESS
TO WIRES IN WIRING TROUGH

ool

DOOR

‘j\

i ° "SROUGH FLOOR

RECOMMENDED

Fl NISP;ED FLOOR LINE

&t

B O’ -
T T=RoUGH FLOOR

ALTERNATE METHOD

NOTE: 1T IS IMPERATIVE THAT
FLOOR STEEL BE EVEN
WITH FINISHED FLOOR

AND THAT BOTH BE LEVEL

| e
T %,
I
J: )
il ‘I
N
b
g
£
©
P

Fig. 6

Installation Details
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IT MAY BE NECESSARY TO REMOVE
POTHEAD OR CABLE SUPPORT FOR
ﬁENBER 8

DOOR
OPEN

For Indoor ‘Metal-clad Swi tchgear

g v g
__I1 __E5e
) ; A
[L ] 0p—C
j—n M In e — N 0 i
*,i com)un's3 ~ CONDUITS
METHOD OF LIFTING
MEMBERS A-8C TO BE FURNISHED BY PURCHASER
A~ RAISING MEMBER - CHANNEL OR WOOD BEAM
B- 3" CHANNEL FURNISHED WITH GEAR
C- LIFTING JACKS
D- COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE
NOTE: WHEN LIFTING M-26 SWITCGHGEAR
LOCATE BEAM "A" ABOVE'LIFTING
CHANNELS "B
2
&
2
°
£ f ]
E 3
/ ya
-]
-
)
pre
|
9 9 ? 9 |
X ) 8 A D\j -]
AT R —f— ==X
! | | | ' / \ &j
= im ] -:A:;‘_z/“_—“ —
i B Ut
o — IR o A3 ) i — Ot Pram
DOOR™ OPEN CONDUITS

ALTERNATE 'METHOD OF LIFTIN

MEMBERS A 8 E TO BE FURNISHED BY PURCHASER
B - 3" CHANNEL FURNISHED WITH GEAR

D - COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE N PLACE
E — SPREADER
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/ SPREADER \ CABLE CONNECTION

L i ) ’
A
/ \

I — — l’gﬂ - 17 N
\
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TRACK JACK

w000 BEAM
oY o

I
BREAKER
PANEL
END T NG
d a
J'
T
q 1[_
[PRIMARY SECONDARY
i JCONDUIT t” CONDUITS
J tJ
7 o
L
7
HEATER

] I=ISN

REMOVABLE PLATES TO BE CuT
TO SUIT CONDUITS BY PURCHASER

Fig. 7 Installation Details

(TT-6482615)

Fig. 7
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Metal-clad Switchgear GEH-1802

TO CHMANGE HEIGHT OF TRUCK FLOOR, LOOSEN NUT “A°
THRU OPENING IN TRUCK FLOOR, ADJUST SLOTTED
SCREW "B" WITH SCREW DRIVER_TO GIVE, DESIRED
MEIGHT, AND LOCK BY TIGHTENING NUT “A°

A 8. _TRUCKIFLOOR

ADJUSTABLE \WHEEL 'VIEW " A °

SCREENS TO BE BOLTED OM
EACH END AT INSTALLATION

ADJUSTABLE WMEEL
e VIEW “a
(S
L3 o"w;g@o
ot
6‘”0“ .9 . 4
S TABLE B WS4
e BKR. | RECOWD. ISTATIC ) | MPACT.
o | SPACE AIWT N LBS. (WT INLBS EW "X"
416 6FTI 1480, 2900 vi
SHOWING ANCHORING OF UNITS
D6 |erfgs [Wo00 | 4000 WITH I BEAM BASE

VIEW OF BREAKER END

FOUNDATION DATA

AREA| AND/DEPTH OF SOIL BEARING SURFACES OF EACH
FOUNDATION MUST BE ALTERED TO SUIT SOIL CONDITIONS.
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receipt of any apparatus an immediate
inspection should be made for any damage
sustained while enroute. If injury is
evident or an indication of rough handling
is visible, a claim for damage should be
filed at once with the the transportation
company and the General Electric Company
notified promptly. Information as to
damaged parts, part number, case number,
requisition number, etc., should accompany
the claim.

HANDLING

Before uncrating, indoor equipment
may be moved by a crane with slings under
the skids. If crane facilities are not avail-
able, rollers under the skids may be used.
Fig. 6 shows suggested method of handling

Each unit is made up of a secondary
enclosure and a primary enclosure, as
shown in Figure 8.

SECONDARY ENCLOSURE

The secondary enclosure is usually
located at the front or breaker withdrawal
side of the unit. It consists of a compart-
ment with a hinged door upon which are
mounted the necessary instruments, con-
trol and protective devices. The terminal
blocks, fuse blocks, and some control de-
vices are mounted inside the enclosure on
the side sheets.and a trough is provided
at the top to carry wiring between units.

PRIMARY ENCLOSURE

The primary enclosure contains the
high voltage equipment and connections ar-
ranged in compartments to confine the ef-
fects of faults and so minimize the damage.

BREAKER REMOVABLE ELEMENT

The removable element consists of a
circuit breaker with trip-free operating
mechanism mounted directly on the breaker
frame, interlock mechanism, the removable
portion of the primary and secondary dis=
connecting devices, the solenoid control
device, and necessary control wiring.. The
magne-blast breakers are equipped with
wheels for easy removal and insertion.
Refer to Figure 4.

The circuit breaker unit)cannot be
lowered from its connectediposition nor
raised from its disconne¢tedjposition, until
the breaker has been,tripped by the control
switch. This is accomplished’by a mech-
anical and electrical interlock. Thisinter-
lock also keeps thebreaker in its tripped
position until the /connected position is
reached (when elévating), or until the test
position is reached,(when lowering). With
this arrangement, the circuit breaker must
be tripped prior to any travel of the re-
movable element. A positive stop prevents
overtravel of the removable element when
raised, to its connected position. The sec-
ondary disconnecting device coupler is used
forgconnecting outside control circuits to the
circuitiybreaker solenoid control device
solenoid coil, trip coilandauxiliary switch-
es. “This coupler makes contactautomatic-
ally when the removable element is raised
toithe connected position. A control test

the switchgear after it is removed from
the skids.

Methods of handling outdoor equipment
are shown in Fig. 7. After the equipment
is in place the lifting plates should be
removed and reassembled, "turned in" so
that passageway at the ends of the equipment
will not be obstructed.

STORAGE

If it is necessary to store the equip-
ment for any length of time, the following
precautions should be taken to prevent
corrosion:

1. Uncrate the equipment.
2. Cover important parts such as jack

DESCRIPTION

jumper is furnished which is plugged into
the coupler on the stationary and removable
elements when it is desired to operate the
breaker in the test position.

All removable elementsfurnished on'a
particular requisition and of ‘like design
and ratings are completely interchangeable
one with the other. Theyremovable as well
as the stationary elements@are built with
factory jigs and fixtures), thus“insuring
interchangeability.

BREAKER ELEVATING MECHANISM

The elevating;mechanism for elevating
or lowering the removable element to or
from its connected position supports the
removabléfelement in the operating posi-
tion. Jn the test'position the breaker is
lowered to the guide rails. This mech-
anism “consgists of heavy-duty steel jack
screws on which are carried nuts to sup-
port the elevating carriage. The carriage
is so, designed that the removable element

Fig. 8

screws, gears and chain of lifting'mecha-
nism, linkage and moving machine-finished
parts with a heavy oil or grease;

3. Store in a clean, dry place witha
moderate temperature and cover with a
suitable canvas to preventideposit of dirt
or other foreign substances upon movable
parts and electrical contact surfaces.

4. batteries shouldjbe uncrated andput
on trickle charge immediately on receipt.

5. If dammpness or condensationmaybe
encountered ingthe)storagelocation, heaters
should be placed inside the units to prevent
moisture'damagé. Approximately 500 watts
of heaters )per unit will be required.
Remove all cartonsandother miscellaneous
material packed inside units before ener-
gizing@any/heaters.

ean be readily inserted or withdrawn after
the carriage has been lowered to the dis-
connected position without necessitatingthe
removal of any bolts, nuts or screws. The
breaker cannot be lowered or raised until
it has been tripped. The breaker cannot
be closed except with the breaker in either
the opera..ng or test position.

Guide rails are built into the metal-
clad frame to guide the removable breaker
element into correct position before the
breaker is raised into the operating posi-
tion by means of the elevating mechanism
which is motor operated.

PRIMARY DISCONNECTING DEVICE

The primary disconnectingdevices uti-
lize silver to silver contacts to insure
against reduction of current carrying cap-
acity due to oxidation of the contact sur-
faces. These contacts are of thehighpres-
sure line contact tube and socket design,
the tube being backed up by heavy garter

Metal-clad Switchgear
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Fig. 10 (8020155)

(8020164)

Fig. |l

springs to insure contact pressure. Refer
to Figure 9.

BUS COMPARTMENT

The main buses are enclosed ina metal
compartment with removable front covers
to provide accessibility.

The bus is supported by an insulating
material which is practically impervious to
moisture, and an excellent dielectric.

The bus insulation is molded on the
bars except at the joints where the insula-
tion is completed by means of compound
filled boxes.

CURRENT TRANSFORMER AND CABLE
COMPARTMENT

The current transformers are mounted
in a compartment isolated from the other
equipment. Provision is made in this com-
partment for connecting the purchaser's
primary cable by means of potheads or
clamp type terminals.

POTENTIAL TRANSFORMER
COMPARTMENT

Potential transformers are located in
a compartment above the current trans-
formers or in a separate unit adjacent o
the breaker units.

The transformers are mounted on a
movable support equipped with primary and
secondary disconnecting devices. When the
potential transformers are disconnected,
they are at a safe striking distance from
all live parts of the switchgear. In addi-
tion a grounding device is provided which
contacts the fuses when the potentialtrans-
formers are disconnected, effectively dis-
charging the transformers. In this posi-
tion the transformer fuses may be safely
removed and replaced. When the carriage
is drawn out it moves a barrier in front of
the stationary part of the primary discon-
necting device. See Figure 10.

DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig. 5,
are used as a means of isolating circuits
or bus sections, where operation is infre-
quent and a circuit breaker cannot be
economically justified. The device con-
sists of a framework to simulate the cir-
cuit breaker removable element with a gét
of six studs similar to those on the metal-
clad breakers. The lower end of the studs
are connected, front to back, by_cepper
bars which are fully insulated and metal-
enclosed. The stationary structure ds the
same as for a circuit breaker. When the
device is elevated into pesition, it“con-
nects the front set of metal-clad“discon-
necting devices to the réar set.

Under no conditions“must the dummy
element be elevated or lowered when the bus
or the unit is energized. Key interlocks
are applied to insure that all sources of
power are disconnected before the dummy
tlelement can be operateddy Refer to Figure

2.

FUSE DRECONNECTING DEVICE

Curreéntylimiting fuses with high in-
terrupting, rating’ are sometimes used in
metal-clad) switchgear to protect small
transformers, or circuits where circuit

YO BUS BAR
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Fig. 12 (T-9912968)
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Fig. 13 (8004507)

Fig. i4 (8011450)

breakers cannot be economically or func-
tionally justified.

The fuses are mounted on a movable
support equipped with disconnecting de-
vices. When the fuses are disconnected,
they are at a safe striking distancefromall
live parts of the switchgear. In addition a
grounding device is provided which contacts
the fuses after they are disconnected, ef-
fectively removing any static charge from
the fuses. In this position the fuses may
be safely removed and replaced. The dis-
connecting devices are capable of inter~
rupting transformer magnetizing current,
but should not be used to interrupt load
current. For larger transformers arc
quenchers are furnished to assist the dis-
connecting devices in interrupting the mag-
netizing current. Mechanical or key inter-
locks are applied to prevent operating the
disconnecting device while the load is con-
nected. This is generally accomplished by
interlocking so that the transformer sec-
ondary breaker must be locked in the open
position before the disconnecting device can
be opened or closed. Refer to Figure 12.

GROUNDING AND TEST BPEVICE

The grounding and test device, Figure
13, provides a convenient means of ground-
ing the cables or the bus in order to safe-
guard personnel who may be working onthe
cables or the equipment. The device can
also be used for applying power for high
potential tests or for fault location, to
measure insulation resistance (Megger).
By using potential transformers, it can
also be used for phasing out cables.

The three studs of the device are sim-
ilar to those of the metal-clad circuit
breakers. The studs are mounted on a re-
movable plate which can be placed in either
of two positions. In one position the studs
will engage the front (Bus) contacts only
and in the other position the studs will en-
gage the rear (Line) contacts only of a
metal-clad unit.

To indicate the proper placement of the
studs on the device, opposite sides of the
assembly are marked "Line" and "Bus".
The word corresponding to the desired
position must be toward the operator.

Before any installation work is done,
consult and study all drawings furnished
by the General Electric Company for the
particular requisition.

These drawings include arrangement
drawings, wiring and elementary/diagrams
and a summary of the equipment. Mats,
screens, railings, etc., which@re external
to the switchgear, but which“may/be re-
quired to meet any local codes; ‘must be
furnished by the purchaser.

LOCATION

The recommended aisle space required
at the front and ‘atithe rear of the equipment
is shown on the floor plandrawing furnished
for the particular,requisition. The spaceat
the front must be sufficient to permit the
insertionggand withdrawal of the circuit
breakers, anditheir transfer to other units.

Ground And Test Device
(Cable shown not furnished by GA E. Co.)

Fig. 13

To use, the device is xolled into the
metal-clad housing in place of theycircuit
breaker, and raised inte or lowered from
the connected position by means of the
circuit breaker elevating/mechanism.

TANDEM LOEK (WHEN FURNISHED)
FOR OUTDOOR)UNITS

Outdoor mnietal-clad equipments with
more than one unit‘may be provided with a
tandem locking arrangement which makes it
necessarytoipadlock only one door on each
side. (In exceptionally long installations
twodr more locks may be required on each
side). 4The unitContaining the operatingarm
of the tandem lock is clearly marked on
theqdrawings and also by nameplate on the

INSTALLATION

The space at the rear must be sufficientfor
installation of cables, for inspection and
maintenance, and on some equipments to
draw out potential transformers.

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

The station floor mustbe strong enough
to prevent sagging due to weight of the
switchgear structure and to withstand the
impact stress caused by the opening of the
circuit breakers under short circuit con-
ditions. The impact loading is approxi-
mately 1-1/2 times the static load.

Suitable means must be provided by
the purchaser for anchoring the equipment
to the floor. It is essential that the floor
be level to avoid distortion of the switch-

Metal-clad Switchgear GEH-1802

Tandem Lock For Outdoor
13.8 Units

Fig. 14

equipment itself. Refer to Figure 14.

Before any door inthe equipment can be
opened, it is necessary to open the padlocked
door and operate the tandem locking arm to
the open position. In locking the equipment
the reverse procedure should be used.

Where it is desired to separately lock
any particular door, the tandem lock can
be disconnected in that unit by unbolting a
connecting clip between the tandem bar and
the locking bar, and a separate padlock used
on that door.

The light switch, front and rear, will
be located in the units with the tandem
lock.

gear structure and the equipment be com-
pletely aligned prior to final anchoring.
The recommended floor construction is
shown in Figure 6. The floor channels
must be level and straight with respect to
each other. Steel shims should be used
for final leveling of the switchgear if nec-
essary. Care should be taken to provide a
smooth, hard, and level floor under and in
front of the units to facilitate installation
and removal of the breaker. If the floor is
not level and flush with the floor channels,
it will be difficult to handle the breaker
because it will not be level with respect to
the stationary element.

Recommended practice is to weld the
switchgear structure to the floor channels,
using a tack weld at points indicated for
anchoring on the drawing. If welding fac-
ilities are not available the gear should
be bolted to the floor channels.
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Fig. 16A (u53A738)
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Provision should be made in the floor
for conduits for primary and secondary
cables, located as shown on the floor plan
drawing furnished for the particular requi-
sition. If desired, the conduits may be in-
stalled before the switchgear. Consider-
ation should be given to conduits which
might be required for future connections.

Outdoor Equipment

Recommendations for the foundations
for outdoor equipment are given in Fig. 7.
Primary and secondary conduits should be
installed in accordance with the requisition
drawings, before the equipment is put into
place.

Since outdoor equipments are provided
with a 6" base, a transfer truck is required
to place the breaker in the housing. The
level7adjustment on the truck is shown on
Fig. 7.

When outdoor equipments are shipped
in more than one section, the joint in,the
roof between sections must be weather-
proofed. Apply G.E. #1201 Glyptal* varnish
to the gaskets which are furnished and as-
semble the gasket between the roofand roof
cap and bolt together. See [Figtire) 15.
Joints between transformer, throats and the
switchgear should be weatherproofedgin the
same manner. Refer toFigures)16 and 16A.

Transition Compartments

Transition compartments for outdoor
unit substations may be one of two types
(Fig. 16 and 16A). These compartments are
normally shipped assembled. The full
height compartment (Fig. 16) cannot be
disassembled for installation. The throat
type compartment (Fig. 16A) can be in-
stalled ineither, of two ways, inaccordance
with the following instructions:

(d), Should, the switchear be positioned
on its foundation prior to the power trans-
former, \the complete transition can be
mounied'on the metal-clad as assembled.

* Registered trade-mark of General Electric
Company.
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Outdoor Transition Compartment

Remove covers #8 and apply, Glyptal* var-
nish #1201 to gasket 2A beforeboltingtran-
sition to metal-clad throat.f Before jacking
the power transformer into, its final loca-
tion, apply Glyptal * varnish#1201 to gasket
1A and place over mounting studs ontrans-
former tankwall. Slide transformer inplace
guiding the tramsformer mounting studs
through the mounting holesiin #1. Center
rubber seal bétween #1 and #3 before tight-
ening nuts, maintaining 24" between trans-
former tank wall and end of metal-clad.

(b). If the power transformer and metal-

S

@_

clad swiltchgear are in place, disassemble
transition as follows: Remove covers #8
and #9,Vadapter #1, dome #7, braces #4.
Apply"Glyptal¥ varnish #1201 to gasket #2A
before bolting #2 to metal-clad throat.
Apply Glyptal* varnish #1201 to gasket #1A
dand loosely fasten #1 and #1Atotransformer
tank. Slide throat of #3 into #1 and main-
tain approximately 4 1/2" from #3 to tank.
Assemble braces #4 topandbottom to main-
tain size and proper alignment, thentighten
#1, to transformer tank. Assemble copper,
terminals, supports and completealljoints.
Assemble dome #7, side covers #8 andbot-
tom cover #9. Cut secondary conduit #10
to length and assemble under the transi-
tion.

Indoor transition compartments are
shipped assembled together with the ad-
jacent metal-clad switchgear units.

BREAKER REMOVABLE ELEMENT

Before installing or operating the re-
movable element consult the circuit break-
er instructions for directions on instal-
ation, adjustments and inspection. The
operation of the interlock device is given
below.

The elevating mechanism is accurately
leveled and checked at the factory and should
need no adjustment. Do not install or re-
move the breaker or make any adjustments
unless the breaker is open.

‘Metal-clad Switchgear GEH-1802
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Rub a small amount of Contact Lubri-
cant DSOH28 on the silvered portion of the
breaker studs to form a thin coating for
contacting purposes.

Lower the elevating mechanism lift-
ing brackets until the lifting brackets are
in the fully lowered or test position. The
breaker should then enter the housingfree-
ly. Thelower limit switch can be adjusted,
if necessary, to allow the breaker to enter
the housing. Push the breaker into the
housing until it rests against the stop atthe
rear of the elevating mechanism frame.
The stop has been adjusted at the factory
so that the breaker will be in the correct
position relative to the lifting brackets.
Raise the lifting brackets until the breaker
is lifted clear of the floor. Check to see
that the breaker is properly seated on the
lifting brackets.

Carefully raise the breaker to thecon-
nected position where the breaker plate or
support solidly meets the upper stop bolts
on the frame and then lower and remove it
from the unit. When elevating, note that
breaker studs center with respect to the
stationary disconnecting device or injury
to the contacts may result.

Inspect the contact surfaces of both
the breaker studs and the stationary dis-
connecting devices.

(a) Each segment of the stationary
disconnecting device should make a heavy
impression in the Contact Lubricant DS0H28
n the breaker studs.

(b) The wipe of the breaker stud in-
side the stationary disconnecting device,
as indicated by the Contact Lubricant D50~
H28, should be 7/8". This indicates that
the breaker studs contacted atthe fullpres-
sure center of the silver band on the
stationary disconnecting device. The max-
;17;;'1' permissible variation in the wipe is

(c) Should the inspection of the con-
tacts show that the breaker is not being

13
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raised to the proper position, readjust the
upper stop bolts and limit switches toraise
or lower the breaker to theproper location.
Lock the stop bolts in the new position.

(d) If proper contacting cannot be at-
tained by the above methods, itis necessary
to adjust the stationary disconnecting device
tube. DO NOT MAKE ANY ADJUSTMENT.
COMMUNICATE WITH THE NEAREST
GENERAL ELECTRIC CO., OFFICE FOR
ADDITIONAL INFORMATION.

The trip interlock (see Figure 4) should
be checked to see that the breaker cannot
be raised to or lowered from the operating
position unless the breaker has been tripped.

The breaker is provided with an arm
which is pushed forward or pulled back when
the breaker is open or closed. This arm
engages and holds averticalbar whenpulled
back (breaker closed) and prevents the
clutch being pulled forward to engage the
motor. When the breaker has beentripped,
the clutch can raise the vertical bar and
engage the motor. A limit switch on the

vertical bar closes the electrical circuit to
the motor, if the elevating control selector
switch has been turned to either "raise' or
"lower". Refer to Fig. 17.

Fig. 17 View Showing Elevating Mechanisa

Motor and Control Unlit

TESTING CABINET

The testing cabinet, Figure 19, should
be installed on the wall at adocation where
maintenance and testingoffthe breaker can
be conveniently done. Conduits must be
installed to carry cables to supply control
power for testing.

ADDITION ‘OF UNITS TO EXISTING
EQUIPMENT

Eigure, 15Vindicates the special pro-
ceduresWinvolved to add new metal-clad
units{to an existing equipment. Otherwise,
the,installation procedure is the same as
described above.
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CONNECTIONS
BUS BARS

The bus bars furnished in metal-clad
switchgear may be either copper or alum-
inum. In either case, the connection sur-
faces will be silver plated.

When aluminum bus is furnished, ex-
posed silvered surfaces will be protected
with zinc chromate grease during shipment.
This grease should be removed with a
clean dry cloth before assembling the bus
joints,

When copper bus is furnished, the sil-
vered surfaces may be cleaned with silver
polish, if desired, before assembly. The
polish must be completely removed before
the bars are assembled. Sand paper or
other abrasives must not be used.

Where bus bar connections are madeto
join groups or separate units togethery
proceed as follows:

(a) Remove compartment covers.

(b) Bolt splice plates and bus ‘bars
together. See Fig. 20 and Table A, Fig. 18z
TABLE A
Torque Values for Metal-clad'Switchgear
(Torque in Inch-Pounds)

Bolt Copper Aluminum
Size or Steel or Compound
3/8"-16 180-300 180-240
1/2"-13 360-540 360-480
5/8"-11 420-600 420-540
Fig. 18
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(c) Complete the taping of the vertical
riser bars using insulating tapefurnished
(2/3 lap) stopping the tapegatthe bus bar.
If the riser bars connect to the ‘bus from
below, sufficient tape should be/added to
prevent compound leakage “when filling.
Apply a layer of cotton tape (1/2 lap) over
the insulating tape, stopping the cotton tape
just inside molded splice cover.

(d) Place melded covers around the
bolted splice jointss Note that compound
filling space is atftop of joint,and add filler
pieces furnished for the purpose to the
bottom of box, and around bus bar lami-
nations (Fig. 20)ito prevent compound leak-
age while filling, Duxseal should be placed
over the joints to make the box free of
leaks) while filling. The Duxseal should be
removed after the compound has set. G.E.
#860 cordishould be used to hold the molded
parts, securely in place.

(e) Heat G. E. D50H49 compound (fur-
nished) to minimum 200°C. and maximum
of 220°C. Avoid overheating the compound
for the dielectric strength may be seriously
affected. Pour the compound into the molded
covers intermittently, allowing an interval
of cooling to prevent formation of gas or
air pockets. The final pouring should be
level with the top of the box and should be
done only after due allowance for shrinkage
is made. Refer to Figure 11.

(f) Paint the exposed cotton tape on
vertical riser bars with U310 or U311
varnish furnished.

(g) In unit substations, the connection
bars should be assembled in the transition
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Fig. 20 (K-6500908)

(857623)

(857622) Fig. 21

Fig. 22

(8s7621)

Fig. 23

(857618)

Fig. 24

compartment (Fig. 16) and the connections
at the transformer terminals taped and
painted as indicated above. The conduit
for secondary circuits should also be as-
sembled in the transition compartment.

PRIMARY CABLES

The primary cable connections in in-
door switchgear are reached by removing
the rear bolted covers. In outdoor switch-
gear the hinged instrumentpanel, if present,
must be swung open and the bolted covers
behind it removed.

Before any primary cable connections
are made, the cables should be identified
to indicate their phase relationship with the
switchgear connections. This is necessary
to insure that motors will rotate in the
proper direction and that the phase rotation
is the same when interconnecting two differ-
ent sources of power.

There aretwocommon methods of mak-
ing primary cable connections:

(a) Potheads (see Figures 34 and 36)
are used when it is desired to hermetically
seal the end of the cable to makea moisture-
proof connection between the cable and the
switchgear copper. A pothead also pre-
vents seeping of oil from the end of oil
impregnated varnish cambric or paper in-
sulated cable.

(b) Clamp type terminals and wiping
sleeve or cable clamp. In all cases care-
fully follow the cable manufacturer's rec-
ommendations for installation of the type
of cable being used, as well as the instruc-
tions contained herein. See Figs. 37and38.
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POTHEADS

Potheads are mounted on an adapter
plate extending across the width of the
metal-clad unit as shown in Figure 8. The
adapter plate is split into two parts to
facilitate the installation of the potheads.
The potheads will usually be shipped ar-
ranged for cables to enter from below;
however, the steel and copper are usually
interchangeable for the potheads arranged
for cable entrance from above.

Three-Conductor Potheads

The following description applies to the
installation of a three-conductor lead-
sheathed cable with a wiping sleeve cable
entrance fitting on the pothead. This is the
type most generally used. Instructions for
installation of other types are included in
the text following:

(a) Remove the wiping sleeve and cut
the tapered end at a point where the cable
will enter it freely, and file off sharp edges.
Temporarily reassemble on the pothead.

(b) Train the cable in frontWef the
pothead allowing it to extend aboutjtwo
inches above the top of the porcelain‘bush=
ings. Handle with care andbavoid sharp
bending which might damage thejinsulation.
Mark a point on the lead, sheath of the
cable about 1-1/2 inch above the bottom of
the wiping sleeve.

(c) Remove the potheadyfrom the unit,
disassemble the wiping¥sleevepand slip it
and its gasket over the cable as shown in
Figure 21.

£ SECTION THROUGH
@3 CONNECTION

=

PLAN VIEW "§8"

Method of Making Bus Bar Connections

Metal-clad Switchgear GEH-1802

(d) Remove the lead sheath from the
cable to the point marked in operation 'b"
as shown in Figures 22 and 23 proceeding
as follows:

First, make a cut aroundithecable
half through the sheath at the reference
point. Second, split the sheath lengthwise
between the cut and the cable, holding the
cutting tool at an angle to the cable radius
to avoid damaginggthe insulation. Third,
remove the sheath by, catching the split
edge with pliers and pulling directly away
from the cablejaxis.

Cléan, and)ytin the outside of the
lead sheath fordabout 3 inches and bell out
the end of thé lead sheath.

(e) Remove the belt and interphase in-
sulation down to within 1-1/2 inches of the
lead “sheath as shown in Figure 24. The
last few layers should be torn off to avoid
damaging the individual conductor insula-
tion. To reinforce and protect the conductor
insulation, wrap two layers of half lapped
varnished cambric tape over the factory
insulation.

(f) Disassemble insulator supportplate
from pothead body. The insulator should
not be removed from the support plate
because they are factory assembled for
proper compression of their gaskets. Place
pothead body over cable and then fan outthe
conductors into approximately the final
position, as shown in Figs. 25, 26. The
middle conductor should be bowed slightly
for final adjustment of length. Avoid
sharp bends and damage to the insulation,
particularly at the crotch.

Fig. 22

Fig. 23

Fig. 24
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Fig. 29

(g) For system voltage above 7500
volts it is recommended that stress relief
cones be built up when single-conductor or
three-conductor shielded cable is used.
Construct stress relief cones in accordance
with the recommendations of the cable
manufacturer. See Figure 36 for one recom-
mended method. On lower voltage cables,
belling out the end of the lead sheath ordi-
narily provides sufficient stress relief.
(Stress cone material will not be furnished
with pothead).

(h) Bolt pothead body to metal-clad
adapter plate. Shape conductors into final
position, then cut off each conductor to fit
its terminal.

(i) Remove pothead terminals from
insulators. Remove two inches of insulation
from the end of each conductor and assemble
pothead terminals to cables.

(j) Assemble gaskets where shownin
Fig. 36 and bolt insulator support platérand
wiping sleeve to pothead body. Compress
gaskets by a partial turn on each bolt suc-
cessively until the gasketis uniformlyicom-
pressed to dimensions shown'in_ Fig. 36.
Check to be sure the terminal #Studs are
seated properly on their gaskets, then
screw contact nut in place after assembling
top gaskets and washers., SeejEigures 26,
27 and 28.

(k) Make a plumber’s wiped joint be-
tween the wiping sleeve‘and the lead sheath
of the cable, as shown in Figures 29 and 30.

(1) Remove the 3/4" filling plug in the
pothead body, the pipe plugs in the top of
the studs and in the insulator supportplate.
Insert a stand pipe and funnel in the filling
hole of sufficient height to extend above the
top of the studs as shown in Figure 31.

Heat #227 or #1332 compound to the

pouring temperature, 165°C. Do not over-
heat'eompound as higher temperatures may

16

Fig. 26 Fig. 27

Fig. 30 Figs 31

injure cable insulation and “also result in
excessive shrinkage of the compound while
cooling. Before and while filling, warm
pothead body and standypipe to, prevent sud-
den chilling of compoundiwhich may result
in the formation of air voids. The pothead
may be warmed by playing a blowtorch over
the body, taking/ care“that no direct heat
reaches the porcelains or gaskets.

Pour,_until the compound appears
at the imsulator support plate plug holes.
Insert{plugs, and continue filling until it
appears ,at holes at the top of terminal
studs.” (Insert plugs and continue pouring
while theWpothead and compound cools to
fill air voids which might form.

When the pothead has cooled, re-
move filling pipe and insert plug. élean
off ‘eompound which might have overflowed
on the outside of the porcelains.

(m) Assemble pothead connection bars
(see Figure 32), and insulate connections
as follows:

(1) Fill all cavities around bolts
and nuts with Duxseal compound to form
smooth surface for taping, thus preventing
air voids. This compound is not an insulating
medium and should not be used for that
purpose.

(2) Wrap with insulating tape pro-
vided, as shown inFigures 33, 34and 35, the
number of layers depending on the voltage
rating of the equipment. Where there are
sharp angles, apply additional layers to
obtain the equivalent of the insulation of the
flat surfaces.

(3) Over the insulating tape, ap-
ply one layer of white cotton tape, half
lap, as a binder.

Fig. 28

Fig. 32

(4) Over the white cotton tape,
brush a good coat of varnish (U-310 for
15KV and U-311 for 5KV). Varnish may
be thinned if necessary, with Xylene, D5B9.

Single-Conductor Potheads

The procedure for installation of sin-

gle-conductor potheads is in general the .

same as described for three-conductor
potheads.

Cable Entrances Other Than Wiping Sleeve

Stuffing box cable entrance fittings,
Figure 36, are used for nonlead-covered
cable, and are installed as follows: As-
semble stuffing box in pothead. Wrap
graphite cord packing around the cable and
compress by screwing the gland nut into
the stuffing box.

A combination clamping ring and stuf-
fing box is sometimes furnished instead of
a wiping sleeve for lead-covered cables.
This fitting is installed as follows: Wrap
graphite' cord packing around cable and
compress by screwing gland nut into stuf-
fing box. Bell over lead sheath and notch
the edges to expose screw holes. (Note
the openings in the fitting below the notches,
which permit compound to reach the sheath
and seal splits which might occur while
belling over and notching).

Clamp lead sheath with ring and trim
off sheath smoothly. Leave about 1-1/2
inch of belt insulation above the clamping
ring.

Cable Sheath Grounding

Where three-conductor, lead-sheathed
cables are installed, it is advisable to
ground the sheath directly to the ground
bus in the switchgear. Where single-
conductor lead-sheathed cables are used,
the same procedure may be followedexcept
that only one end of the cable sheath should
be grounded.
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Fig. 36 Stuffing Box (with or without

Clamping Ring)
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WITH FIG 33
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Fig. 37 Termination Non-Leaded Cable

Single-Conductor

18

TERMINATION NONLEADED CABLE
SINGLE-CONDUCTOR

1. Cut cable to proper length.

2. Remove jacket and cable tape for
distance of A plus B plus 3 inches, plus
length to be inserted into terminal lug.

3. Unwrap shielding tape to point M,
cut and solder it in place avoiding exces-
sive heat on insulation. Remove outer
semi-conducting tape for same distance.

Thoroughly clean surface from which the
semi-conducting tape was removed.

4. Remove insulation and inner semi-
conducting tape to expose conductor for
distance of one inch plus length to be in-
serted into terminal lug.

5. Attach terminal lug to conductor.

6. Taper insulation for one inch as
shown.

7. Apply end seal. Clean surfacefover
which splicing tape is to be applied and
coat with G. E. No. A50P68 adhesive cement
or equivalent. When solvent ‘evaporates;
build up with splicing tape GE8380 or
equivalent, as shown.

8. Build stress cone. “Clean éable sur-
face and coat with G.E. No4A50P68 adhesive
cement or equivalent. When solvent evapo-
rates, build up cone with splicing tape GE-
8380 or equivalent, for length B plus B.
Between points M and Pjitape is applied so
that wrapped thickdess,at Njis equal to 75%
of the original insulation, thickness - and
so that the cene tapers to zero thickness at
points M_and “P. Apply one layer No. 33
Scotch tape or equivalent, half lapped. Ob-
tain a Smeoth{wrapping but do not stretch
tape more than necessary.

9. Pass, a turn of tightly drawn braid
around ‘exposed portion of shielding tape at
point’ M 'and solder in place. Then apply
shielding braid in tightly drawn 1/16 inch
lap wrappings to point N and spot solder.
Terminate the braid by cutting 1/2 inch
beyond soldering point. Turn down and
solder loose ends to preceding turns. Wrap
four to six turns of No. 19 AWG tinned
copper wire around shielding braid and
solder. Solder all turns of braid together
along three lengthwise lines equally spaced
around braided surface.

10. Solder ground strip over shielding
tape near cable covering. Cover stress
cone with one layer No. 33 Scotch tape,
half lapped. Obtain a smooth wrapping
but do not stretch tape more than neces-
sary. Add two layers of splicihg tape.

11. Pencil jacket for 1/2 inch as shown.
Clean surface. Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement
or equivalent. When solvent evaporates,
apply splicing tape GE8380 or equivalent
and make sheath seal as shown on drawing.
Apply one layer No. 33 Scotch tape or
equivalent, half lapped. Obtain a smooth
wrapping but do not stretch tape more than
necessary.

12. Over entire termination, apply two
layers of No. 33 Scotch tape or equivalent,
half lapped, in manner to shed water. Ob-
tain a smooth wrapping but ao not stretch
tape more than necessary.

CABLE LUG

SPLICING TAPE G.E.83BO
OR EQUIV.

END SEAL

CABLE INSULATION

NO. 33 SCOTCH TAPE
OR EQUIV.

SPLICING TAPE G.E.8380
OR EQUIV.

e

e &
|

SHIELDING BRAID
(HAND APPLIED)

CABLE SHIELDING
TAPE

NO.33
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OR EQUI

QuUIV.

MOISTURE SEAL
SPLICING TAPE G.E.8380
OR EQUIV.

™ e———GROUND
WIRES

GROUND AT ADJACENT
FRAME MEMBER

i—caBLE
| JACKET

Fig. 38 Termination Non-Leaded Cable

Multi-Conductor

TERMINATION NONLEADED CABLE
MULTI-CONDUCTOR

Make termination as indicated for sin-
gle-conductor except - substitute the follow-
ing for paragraphs 10, 11 and 12;

Pencil Geoprene jacket 1/2inch. Clean
surface over which sheath moisture seal is
to be applied. Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement or

Fig. 36 (8004733)

)

(8-230046-C)

Fig. 37

P

(B~232004~¢)

Fig. 38

equivalent. Allow to dry. Apply splicing e
tape GE8380 or equivalentto make moisture )

seal as shown.
wrapping tape near end of jacket and wrap-
ping over ground wires for 1-1/2 inches.
Bend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to completion of moisture
seal including a completetape seal in crotch
formed between the three conductors. Bond
and ground the ground wires.

For a multi-conductor cable not having
ground wires, the individual terminations
should have grounding strips applied as for
a single-conductor termination. These
grounding strips are to be joined together
to a common ground. This common groun
must then be grounded.

This is done by starting'. ¥
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CONTROL CABLES

When control conduits enter the unit
from below, the conduit should not extend
more than 4 inches above the floor. The
control cables may be pulled through the
conduits before or after the switchgear is
installed, whichever is more convenient.

Connect the cables to the terminal
blocks in accordance with the wiring dia-
grams furnished for the requisition.

If thecontrol conduits enter from above,
drill the top and bottom covers of the front
enclosure wiring through to suit the con-
duits. Fasten the conduits to the bottom
cover with locknuts.

The cables from the control power
source to the switchgear should be large
enough to avoid excessive voltage drop
when the circuit breakers are operated.
See testing instructions.

The operation of metal-clad switchgear
is similar to that of other types except that
it provides maximum safety to the operator
and the feature of easy removal and re-
placement of the circuit breaker.

All circuit breakerremovable elements
of the same type and rating which have
duplicate wiring may be interchanged.

BREAKER POSITIONING

To place the circuit breaker in oper-
ating position, proceed as gi’en below:

Clean contacts and cover with a very
thin coating of Contact Lubricant D50H28.

Push the breaker into the unit until it
rests against the stop.

To raise the breaker, operate the

After the equipment has been installed
and all connections made, it should be
tested and inspected before putting,in‘ser~
vice. Although the equipment/and/devices
have been completely tested at the factory,

a final field test should be‘made to be sure’

that the equipment has’beenjproperly in-
stalled and that all connections are correct
and have not beconie looge in transporta-
tion. The primaryjequipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instruments and meters are given
in the instruction boék furnished for each
device. The, settings of the protective re-
lays must be) coordinated with the other
relays on the ‘system and therefore these
relays,_must be“set by the purchaser. Gen-
eral instructions on setting the relays are
given'in the relay instruction books. Spec-
ialpinstruction books are furnished for
complicated automatic equipments, des-
eribing the sequence of operation of the

Check over all screws and nuts con-
necting the control wiring to make sure
that none have been loosened in shipment.

Where units have been split for ship-
ment, any control or other secondary leads
which must connect across the split will
be arranged with terminal blocks in the
cross through or convenient side sheet so
that the wires can be reconnected. The
wires will be cut to length and formed be-
fore being folded back so that a minimum
?}fl time will be required for reconnecting

em.

GROUND BUS

The ground bus is bolted to the rear
of the frame near the bottom. It is ar-
ranged so that connections to the station
ground can be made in any unit. Where the
equipment is shipped in more than one
group, the sections of ground bus must be
connected by using the splice plates fur-
nished with the equipment. Ground bus

OPERATION

elevating control selector switéhyjust) in-
side the door on the right hand side to
"Raise", A clutch handlejjiist above the
elevating motor is then _¢pulled wuntil it
engages the motor at which time,it closes
the clutch limit switch te start the motor
and raise the breaker_in the housing. At
the end of the upwardétravel, a‘limit switch
on the structure opens /to stop the motor.
See Figures 17qand 18.

To lower the breaker, proceed the same
as for raising/except operate selector
switch toLower!'.

The clutchimust be held in the engaged
position; otherwise, a spring will return
it to its normal position opening the elec-
trical circuit to the motor.

The¢breaker may be raised and low-
ered by an emergency hand wrench which
can bewinserted after removing the motor.

TESTING AND INSPECTION

devices required to perform the desired
function.

The General Electric Company will not
be responsible for defects in devices not
manufactured by the Company when such
devices are specified by the purchaser. All
questivns relative to such devices should
be referred to the manufacturer.

The extent of the tests on the equip-
ment as a whole will depend on thetype and
function of the equipment.

When transformers are furnished to
supply the control power, the primary taps
should be selected so that the control volt-
age indicated on the wiring diagram is
obtained on the secondary of the trans-
former. When a battery is used to supply
the control power, the cables from the bat-
tery to the switchgear should be large
enough to avoid excessive voltage drop.
The voltage at the terminals of the breaker

Metal-clad Switchgear GEH-1802

connections are made in the lower,portion
of the cable entrance compastmentii@The
switchgear ground bus must be ceonnected
to the station ground bus by,a conductor
having a current carrying capacity equal
to that of the switchgear ground bus. It is
very important that the equipment be ad-
equately grounded to protect the operator
from injury when short circuits or other
abnormal occurrences take place and to
insure that all parts_of the equipment, other
than live parts, are at ground potential.

LIGHTNING,PROTECTION

It will be the responsibility of the pur-
chasefyto provide suitable lightning arrest-
ers to protect the switchgear from damage
duey to lightning. The General Electric
Company's recommendations as tothetypes
ofycircuits requiring lightning protection,
and“@, list of recommended lightning ar-
resters, is contained in Bulletin GER-141,
copies of which are available upon request.

The motor is removed by unlatching
the motor assembly from the support and
disconnecting the motor lead plug.

After removing the motor, pull the
clutch forward and insert the wrench over
the end of the clutch shaft. The breaker
must be tripped before the clutch can be
engaged with the wrench.

SPACE HEATERS

Space heaters are provided in all out-
door equipment in order to keep the inside
temperature several degrees higher than
that outside. This helps prevent condensa-
tion and the resultant corrosion which might
occur. The heaters should be turned on at
all times. Heaters are also furnished for
indoor equipments when it is known thatab-
normal atmospheric conditions exist at the
installation.

closing coils, when the breaker is being
closed, should not be less than 112.5 volts
for 125 volt coils and 225 volts for 250
volt coils.

The operation of the breaker with its
associated devices may be tested in the
unit while the equipment is energized by
use of the test coupler which is furnished.
Lower the breaker to the test ordownposi-
tion. Attach the test coupler to connect
the breaker secondary disconnectingdevice
to that on the structure.

High potential tests to check the in-
tegrity of the insulation are not necessary
if the installation instructions in this book
are carefully followed. If the purchaser
wishes to make high potential tests the
voltage should not exceed 75% of the AIEE
factory test voltages.

Potential transformers must be dis-
connected during high voltage testing.
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GEH-1802 Metal-clad Switchgear

A regular maintcnance schedule should
be established to obtain the best service
and reliability from the switchgear. Plant,
operating and local conditions will dictate
the frequency of inspection required. For
specific information regarding the main-
tenance of devices, such as circuit breakers,
relays, meters, etc., refer to the separate
instruction book furnished for each device.
The inspection cabinet, which is furnished,
provides a convenient means for main-
taining the circuit breakers. Under normal
conditions the protective relays do not
operate; therefore, it is importantto check
the operation of these devices regularly.

A permanent record of all maintenance
work should be kept, the degree of detail
depending on the operating conditions. In
any event it will be a valuable reference
for subsequent maintenance work and for
station operation. It is recommended that
the record include reports of tests made,
the condition of equipment and repairs and
adjustments that were made.

The switchgear structure and connec-
tions should be give the following overall
maintenance every one to three years,
depending upon the severity of the service

20

MAINTENANCE

and the atmospheric conditions around the
units. Equipment subject to highly re-
petitive operation may require more fre-
quent maintenance.

None of the following operations should
be undertaken until it is certain that the
equipment is completely de-energized.

1. Thoroughly clean removing all dust
and other accumulations. Wipe clean the
buses and supports. Inspect the buses and
connections carefully for evidence of over-
heating or weakening of the insulation.

2. Measure the resistance to ground
and between phases of the insulation of
buses and connections. Since definite limits
cannot be given for satisfactory insulation
resistance values, a record must be kept
of the readings. Weakening of the insulation
from one maintenance period to the néxt
can be recognized from the recorded réads
ings. The readings should be taken under
similar conditions each time if{ pessible,
and the record should include the tempera-
ture and humidity.

High potential tests are ‘met required,
but if it seems advisable,”based on the

insulation resistance tests “or, after re-
gairs, the test voltage should not exceed
5% of the AIEE factory test voltage. The
potential transformers must be discon-
nected during the high veltage testing.

3. Clean elevating mechanism and lub-
ricate jack screwsqnd,gears with General
Electric “Company /Lubricant #D50H15
(Atlantic Refining €ompany #62 or equal).

4, Checkyprimary disconnecting de-
vice contacts for signs of abnormal wear
or overheating. Clean contacts with silver
polish.y, Diseoloration of the silvered sur-
faces isgynot ordinarily harmful unless
atmospheric conditions cause deposits such
as sulphides on the contacts. If necessary,
the)deposits can be removed with a good
gradejof silver polish.

Before replacing breaker, apply a thin
coat of Contact Lubricant D50H28 to breaker
studs for lubrication.

5. Check to see that all anchor bolts
and bolts in the structure are tight. Check
tightness and continuity of all control con-
nections and wiring.

™
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(8012409) Mo. 1|

Fig. 39

(8012410) No. 2

Fig. 39

ORDERING INSTRUCTIONS

Renewal parts should be ordered from
the Medium Voltage Switchgear Depart-
ment.

Always specify the requisition number
on which the equipment was originally
furnished.

Specify the quantity, reference number,
description and this bulletin number.

. Standard hardware, such as screws,

bolts, nuts, washers, etc., is not listed
in this bulletin. Such items should be
purchased locally.

5. For prices, refer to the nearest office

of the General Electric Company.

If insulating material, such as tape,
varnish, compound, etc., is required, it
must be specified separately.

PRIMARY DISCONNECT DEVICES
(SEE FIG. NO. 8)

REF.

Yo, DESCRIPTION

5 [ Front Primary Disconnect Device
| Assembly, 3 Pole, Complete with
Connectiong

6 Rear Primary Disconnect Device
Assembly, 3 Pole, Complete with
Connections

NOTE: Insulating material required for

Ref. Nos. 5 and 6 will be furnished

with order.
ELEVATING MECHANISMS
REF. NO. ~ DESCRIPTION

1 Miter gears, pair

TA Groov pin for miter gear

8 Shaft

9 Sprocket

9A Groov pin for sprocket
10 Spur gear
10 Pinion gear and rod
10A Groov pin for spur gear
11 Stop stud
12 Pinion gear and rod
12 Spur gear
12A Groov pin for spur gear
13 Locking spring
14 Stop shaft
14A Groov pin for stop shaft
15 Clutch spring
16 Slide clut¢h
17 Jack screw

POSITIVE MECHANIGAL INTERLOCK
(FIG. NO. 17)

REF. NO.

DESCRIPTION

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115'¥. D-C)

Elevating mechanism motor
(230 V."D-C)

Elevating mechanism motor
(230'V. A-C)

18 Spring only

e e W

RENEWAL PARTS

Metal-clad Switchgear

Complete Left Hand (Ref. No. |)

Complete Right Hand (Ref. Wo. 2)

Fig. 39

Elevating Mechanisms

GEH-1802

a1



GEH-1802 Metal-clad Switchgear

Fig. 423, Bus Supports

Fig. W0 Angle Bracket and Chain Drive REF. NO, DESCRIPTION
25 Isolating barrier support angle
%S Rear isolating barrier
Intermediate isolating barrier
REF. NO. DESCRIPTION %3 Front isolating barrier
Isolating barrier clip
;g gg?ﬁ:;et 30 Isolating barrier support
21 Retainer 31 Front support clip (not shown)
22 Chain 32 Front intermediate support
33 Intermediate support
34 Rear intermediate support
35 Rear support clip (not shown)
36 Lower intermediate support
37 Lower intermediate support clip

Fig. 43 Door Handles and Locks

REF. NO. DESCRIPTION
70 Panel locking handle
n Panel handle
72 Door locking handle
73 Door handle
74 Socket
Fig. %1 Shutter Mechanism Assembly (Ref. No. 23)

22
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Fig. W0
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(8012375)

Fig. %I
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Fig. 4% (8012365)

(8020307)

Fig., 48

Fig. 45

Fig. ¥ Bus Connection Box

Wiring Devices and Miscel laneous Parts

Metal-clad Switchgear GEH-1802

R ‘| LOCATION| RATING|  DESCRIPTION
38 int. 1200A. | 1“cennection bar, down
39 int. 1200A. |1 connection’bar, up
40 end 1200A. | 1.connection bar, down
41 end 1200A. |4 connection bar, up
42 int. 1200A. | no/connection bar
43 end 1200A. |'no connection bar
44 int. 1600A.3} 1 connection bar, down
45 int. 1600A. |‘Iyconnection bar, up
46 end 1600A. | 1 connection bar, down
47 end 1600A%, (4 connection bar, up
48 int. 1600A. | no connection bar
49 end 1600A» | no connection bar
50 int. 2000A. | 1 connection bar, down
51 ints 2000A. |1 connection bar, up
52 end 2000A. |1 connection bar, down
53 end 2000A. | 1 connection bar, up
54 int. 2000A. | no connection bar
55 end 2000A. | no connection bar
56 int, 2000A. |2 connection bars, dowr
o7 int. 2000A. |2 connection bars, up
58 end 2000A. |2 connection bars, do
59 end 2000A. |2 connection bars, up
REF. NO. DESCRIP TION
60A | Limit switch (upper) normally closed
60B | Limit switch (upper) normally open
60C | Limit switch (lower) normally closed
60D | Limit switch (lower) normally open
61 Light and heater switch
62 Keyless receptacle
63 Duplex receptacle
64 Strip heater
65 Fuse block, open type
66 Fuse block, dead front
67A | 125V. D-C close fuse ESOA.
67B | 250V. D-C close fuse (30A.
67C | 125V. and 250V.D-C trip fuse (35A.)
Refer [68 Complete secondary disconnect devic
to (69 Complete stationary auxiliary
[Fig. '?Io. switch and mechanism
1
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Fig. 48 Single and Triple-Conductor Potheads

4- 57

DESCRIPTION

75 Barrier (M36 equipment only)
76 Fuse support

M Shutter

8 Barrier
9 Contact
80 Contact

81 Contact

82 Shutter support

83 Cable tube(1-5/8in., 1-1/8in.,x 15n.)
84 Tube clamp

85 Angle

86 Fr. carriage
87 Fuse braid
88 Support

89 Support

90 Carriage
91 Spacer (M26 equipment only)

POTENTIAL, TRANSF. ROLLOUT UNIT

REF.NOQ: DESCRIPTION
92 Sec. disc. support
93 Sec. disc. support
94 Barrier support
95 Barrier support
96 P. T. barrier
97 Shutter
98 Shutter support
99 Contact 5movable)
100 Contact (stationary)
101 Sec. disconnect 5movable)
102 Sec. disconnect (stationary)
103 Barrier
104 Contact
105 Support
106 Grd. shoe
107 Angle
108 Frame and carriage
109 P. T. braid }5 inchg;
110 P. T. braid (9 inch,
111 Support
112 Support
113 Pan
114 Carriage
REF. NO. DESCRIPTION
201 Triple-conductor pothead assembly
202 Body
203 Insulators and support
204 Wiping sleeve
205 Gaskets for triple-conductor pothead

206 Terminal

207 Contact nut

208 Washer

209 Palnut (3/4 in. - 12)

210 Pipe plug (3/4 in. std.

211 Pipe plug (1/8 in. std.

212 Single-conductor pothead assembly
213 Body and insulator

214 Gaskets for single-conductor pothead
215 Wiping sleeve

216 Adapter for mechanical entrance
fittings

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.

(1103402)

Fig. 46

Fig. W  (1103%03) j

-y

(1103%1)

Fig. 48

J
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GEH-1802 Metal-clad Switchgear

Fig. t Typical Indoor Metal-clad Switchgear Equipment

Figs 2 Typical Outdoor Metal-clad Switchgear
Equipment - Front View

Fig. 3

Typical Outdoor Metal-clad Switchgear Equipment
With Protected Aisle - Side View
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(802i315)

Fig.

Fig- 2 (1169287)

Fig. 3 (8025290)
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Fig. 4 (8012851)

Fig. 5 (8023154)

METAL-CLAD SWITCHGEAR

TYPES M26 AND M36

FOR MAGNE-BLAST AIR CIRCUIT BREAKER
TYPES AM-4.16 AND AM-13.8

Metal-clad switchgear is equipment to
control and protect various types of elec-
trical apparatus and power circuits.

The switchgear consists of one or more
units which are mounted side by side and INTERRUPTING
connected mechanically and electrically to- Bcéggggf‘t CAPACITY CURRENT FIGURE
gether to form a complete switching equip- KVA
ment. Typical equipments are shown in
Figures 1, 2 and 3. TYPE M-26

The circuit breakers are easily re-
movable to provide maximum accessibility
for maintenance with minimum interrup- AM-4.16-150 150,000 1200 4
tion of services. The switchgear is designed AM-4.16-250 250,000 1200 - 2000 g
to provide maximum safety to the operator. AM-4.16-350 350,000 1200 - 3000
All equipment is enclosed in grounded metal
compartments. TYPEWM-36

The equipment is available in the rat-
ings listed in the following table. The ratings
of the equipment and devices are based on AM-13.8-150 150,000 1200 4
usual service conditions as covered in AM-13.8-250 250,000 120%)20(;000 4
AIEE and NEMA standards. Operation at AM-13.8-250 500,000 - 4
currents above the equipment rating will AM-13.8-750 750,000 1200 - 2000 4
result in temperature rises in excess of AM-13.8-1000 1,000,000 1200 - 3000 6
NEMA standards, and is not recommended. AM-17.2-250 250,000 1200 4
For outdoor installation the same basic AM-17.2-500 500,000 1200 - 2000 4
equipment is built into a weatherproof

housing as in Figures 2 and 3.

Fig. 6 (8024212)

Fig- T Fig. 5 Fig. 6

Magne-blast Breakers

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should
be referred to the General Electric Company.
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ALL FLOOR STEEL TO BE FURNISHED, BY PURCHASER

CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER
AND SHOULD BE LEVEL OVER THEIRFFULL LENGTH

ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS
ON LOADING AND OTHER NORMAL FACTORS, AND SHOULD
BE DESIGNED IN ACCORDANCE WITH \RECOMMENDED PRACTICE

BREAKER REMOVABLE
SIDE

DOOR 1/_,,

GUIDE RAILS
rd

FlNIS/NED FLOOR) LINE

REMOVABLE COVER FOR ACCESS
TO WIRES IN WIRING TROUGH

/A

il

L

DOOR

ROUGH FLOOR

FINIS’;ED FLOOR LINE

RECOMMENDED METHOD

NOTERIT IS IMPERATIVE THAT
FLOOR STEEL BE EVEN
WITH FINISHED FLOOR
AND THAT BOTH BE LEVEL

ALTERNATE METHOD

Fig. 7 Installation Details

Fig. 7 (T7T-6482630)



Fig. 7 (TT-6452630)

Metal-clad Switchgear GEH-1802

IT MAY BE NECESSARY TO REMOVE
POTHEAD OR CABLE SUPPORT FOR
IllEIl!ER 8

DOOR
OPEN
9 9 9 \\
[+ B B
- - — % —— 1 —[—=x
3 . i i50 . A O | S RN B . |
e, l it
0 [ohc v ~o ﬁ
e jan =T =N a . = T "
B > o s
~ CONDUITS: w ZONDUITS

METHOD OF LIFTING

MEMBERS A-8C TO BE FURNISHED BY PURCHASER
A- RAISING MEMBER - CHANNEL OR WOOD BEAM

8- 3" CHANNEL FURNISHED WITH GEAR

C- LIFTING JACKS
D- COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE

NOTE: WHEN LIFTING M-26 SWITGHGEAR
LOCATE BEAM "A" ABOVE LIFTING
CHANNELS 8"

pai / ]
I |
|
2 ) 9 ] |
8 A D B
vy r/&' " — —‘—AZL—'\L‘ . &_ 1
) Wi -—:—:_T— ]
0 faw 1 oo | fam ] il il Il e — Q00 a1
OOOR OPEN CONDUITS'

ALTERNATE 'METHOD OF LIFTING

MEMBERS A 8 E TO BE FURNISHED BY PURCHASER
B - 3" CHANNEL FURNISHED WITH GEAR
D - COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE
E - SPREADER

For {Indoor)Metal-clad Switchgear
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SPREADER
CABLE CONNECTION

n AN

i J ]

¢ w000

TRACK JACK

METHODS / OF LIFTING

ADJUSTABLE
PLATFORM
SEE VIEW A

ARRLY COBT OF 3m *s570 cemens
O STEL! SUCFRrES AND B

AGRE T
7 OB GASKET: fFLlow CemenN 7 72

DOCR DN, TACK Y BEFHEE

4IE//V.§Tﬁ£"/A’6 PRSEET ROOF CAP

ﬁir_\ i ; 3 g-lc 1} STL.BoLT)
J ( gAY GASKET
3 1oy
DDDL 316 iz ST BoOLT { B ROOF OR END
1 SECTION

L—ﬂz‘J )

ENLARGED SEC.C-C
METHOD = FSSEMBLING . . .
RooF a5 oD GRS k=T Fig. 8 Installation Details
KT SHIPFI/ING SZITS

ENLARGED SEC. B-B
METHOD OF HSSEMBLANG
DooR GASAKET A7
SHIAP /vy SR/ TS

kY

Fig. 8 (118RD728 & TT-6482615)



Fig. 8 (118RD728 & TV-6482615)

Metal-clad Switchgear GEH=1802

[D H U i REMOVABLE
EBOLTED
COYERS
o FOR RCCESS
o B To cT.S
- AND TO
} | 1 PRIMARY
a g CABLE
":u:“ \> wn < COMPARTMENT
CONTROL
END
xR
B B
T -'
i
FOR ANCHOR BOLT
" r] LOCATIONS SEE FLOOR
PLAN DRAWINGS
—J L FURNISHED wiTH REQWISITIGN
IMARY
CONDUIT
‘ " L]
VIEW "X
SHOWING ANCMORING OF UMITS
—= o WITH CHANREL BASE
i i
HEATER E \
SCREENS Yo BE BOLTED ON
SECONDARY ERCK END AT INSTALLATION. REMOVABLE PLATES YO BE CUT
CONDUITS MUST BE KEPT CLEAN FoR TO SUIT CONDUITS BY PURCHASER
VENTILATION
: FOUNDATION DATA
Without Rear Enclosure 0 0
AREA AND DEPTH OF SOIL BEARING SURFACES OF EACH
¢ FOUNDATION MUST BE ALTERED TO SUIT SOIL CONDITIONS.
P Ry, BOTTOM SURFACES OF FOUNDATIONS SHOULD BE BELOW
g e T L FROST AGTION OR BACKFILLED WITH PERVIOUS MATERIAL
N \ ﬂi -~C AND ADEQUATELY DRAINED.
S \\ v SURFACE "8°SHOULD BE LEVEL OVER ITS FULL LENGTH
N 7O INSURE EASY HANDLING OF REMOVABLE ELEMENTS,
CONCRETE PAD SHOULD BE REINFORCED IN ACCORDANCE
“ WITH STANDARD PRACTICE.
2]
B .
I (
TO CHARNGE WEIGHT 0F TRUCK FLOOR
BREAKER PANEL LOOSEN NUT "R ADJUST LEVER"B' TO
END ) END GIVE DESIRED HEIGHT AND LOCK BY
TIGRTENING NUT °A",
BT fir
8 B
5 ;_J
4 ) .
i)
L J
ferin SECONDARY
CoNouLY |-~ conouiTs
{
o ADJUSTRBLE PLATFORM VIEW ‘A"
L »
L
7
HEATER \
r Wi
X\ 'ScREENS 70 BE BOLTED ON :
EACH END AT INSTALLATION. REMOVABLE PLATES YO BE CUT
MUST BE KEPT CLEAN FOR TO SUIT CONDUITS BY PURCHASER

YENTILATION

With Rear Enclosure

for Qutdoor, Metal-clad Switchgear
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l I
o T —————
NN [ =N
1N L ° m
SHIPPING i D g, =
COVERS
TO BE
REMOVED -
[D U U /REMOV'W'-{ ANCHORS HT REAR 4F
BOLTED AISLE Tn BE.JHKEADED
COVERS INSERTS IN CONCRETE
FOR ACCESS W EXPANSION BOLTS
A ﬂ To cT.'S
ny i AND To
L N L fR’,"‘PéRY FOR ANCHOR
BREAKER | CABL LOCATIONS SEE FLOBR
AND ¥ COMPARTMENT PLAN DRAWINGS
coﬁTRoL FURNISHED W)
END
#_L A
X r"‘
i ™Y

y

P20, .|

LUseconnary
SCREENS To 8E BOLTED ON CONDUITS
EACH END RT INSTALLATION
MUST BE KEPT CLEAN FOR
VENTILATION

FOUNDATION DATA

F T
| |
' |
HINGED ! |
DEVICE | I
paNeEL | |
|

LocK — | METAL CcrLAD
e L
AT U V¥
HCONTROL|
uikgep | ENCL-T
BkR. ol |
CovER | |
! {
/o
' i
(r | |
- Lo i
e 1 L
YTV TN VN

PROTECTED AISLE

Fig. 9

10

A

55%Y  SCREEN
7/

™ R!QINSITMW.’
TYPICAL,
VIEW 'Y
SHOWING ANCHORING OF UNITS
WITH CHANNEL BASE

~
o~
[\
e
leonbuIT PROTECTED METAL CLAD u =
AISLE AREA 3 -
= AREA DEVICE PANEL 28 -
OR (180°) RINGED COV. o z
« .
2 PURCHASER e =
BOLTING P UNIT u
T ——— ¥ (INE
X 3
REMOVABLE PLATES TONBE CUT METAL CLAD
T0 T CONDUITS BY PURCHASER
sSuIT conoyiTs CHAS PROTECTED RISLE poaprer D SECTION
END SMHEET ANGLE
RUBBER APPLY STERUNG
GASKET =310 VRRNISKH
SHIPPED LOOSE | To 80TH SIiDES
OF GASKET
TYPICAL SECTION A-A
SEALING GASKET AT ¢ JornT (L,x1}
PURC BATTEN SHIPPED LOOSE § rupcyossg(" 2)
HaSER 10 CUT To LENGTH.
AISLE BOLTING METAL CLAD
RoOF CAP ROOF ChP
PROTECTED ————- Tt
RISLE
ROOF .. — METAL CLAC
ROOF
AISLE RoOF.
SUPT PURCHASER

3

¥
RISLE Roor /

BOLTING

=

TRUSS ANGLE SHIPPING
BRRACE
PROTECTED METAL CLAD
AISLE || EQUIPNENT
VIEW X
ENLARGED INTERIOR SECTION

SHOWING AISLE To METAL C

LAD BOLTING ¢

VENTILATOR CAP ASSEMBLY

o

Installation Details for Outdoor Metal-clad Switchgear with Protected Aisle



Fig. 10 (8028600)

Metal-clad Switchgear GEH-1802

RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crate leaving the factory
is plainly marked at convenient places with

case number, requisition number, custom-

er's order, front or rear, and whenfor size

and other reasons it is necessary to divide
the equipment for shipment, with the unit

number of the portion of equipment enclosed

in each shipping case.

The contents of each package of the
shipment are listed in the Packing Details.
This list is forwarded with the shipment,
packed in one of the cases. The case is
especially marked and its number can also
be obtained from the Memorandum of Ship-
ment. To avoid the loss of small parts when
unpacking, the contents of each case should
be carefully checked against the Packing
Details before discarding the packing ma-
terial. Notify the nearest General Electric
Company representative at once if any
shortage of material is discovered.

All elements before leaving thefactory
are carefully inspected and packed by work-
men experienced in the proper handlingand
packing of electrical equipment. Upon re-
ceipt of any apparatusanimmediate inspec-
tion should be made for any damage sustain-
ed while enroute. If injury is evident or an

Each unit is made up of a secondary
enclosure and a primary enclosure, as
shown in Figure 10.

SECONDARY ENCLOSURE

The secondary enclosure is usually
located at the breaker withdrawal side of
the unit, although in certain units it may be
on the side opposite to the breaker with-
drawal area. It consists of a compartment
with a hinged door or panel upon which are
mounted the necessary instruments, control
and protective devices. The terminal
blocks, fuse blocks, and some control de-
vices are mounted inside the enclosure on
the side sheets and a trough is provided at
the top to carry wiring between units.

PRIMARY ENCLOSURE

The primary enclosure contains the
high voltage equipment and connections ar-
ranged in compartments to confinethe
effects of faults and so minimize the damage.

BREAKER REMOVABLEELEMENT

The removable element consists of a
circuit breaker with trip=free operating
mechanism mounted directly onthe breaker
frame, interlock mechanism, the removable
portion of the primary andysecondary dis-
connecting devices, the operating mech-
anism control device, and necessary con-
trol wiring. The magne-blast breakersare
equipped with wheels for easy removal and
insertion. Refer to Figs. 4, 5 and 6.

The circuit breaker interlock mechan-
ism is designed“to obstruct the operator
from lowering)the breaker from the con-
nected position or raising it from the dis-
confected)position unless the breaker is in
the open®position. This interlock is also

indication of rough handling is visible, a
claim for damage should be filed at once
with the transportation company and the
General Electric Company notified prompt-
ly. Information as to damaged parts, part
number, case number, requisition number,
etc., should accompany the claim.

HANDLING

Before uncrating, indoor equipment
may be moved by a crane with slings under
the skids. If crane facilities are not avail-
able, rollers under the skids may be used.
Fig. T shows suggested method of handling
the switchgear after it is removed from
the skids.

Methods of handling outdoor equipment
are shown in Fig. 8. After the equipment
is in place the lifting plates should be re-
moved and reassembled, "turned in" so
that passageway at the ends of the equip-
ment will not be obstructed.

STORAGE
If it is necessary to store thelequip-
ment for any length of time, the following

precautions should be taken toyprevent
corrosion:

DESCRIPTION

Fig. 10

1. Uncrate the equipment{

2. Cover important partsisuchas jack
screws, gears and chain of liftingmechan-
ism, linkage and moving machine-finished
parts with a heavy oil or grease.

3. Store in a clean, dry place with a
moderate temperature and cover with a
suitable canvas fo prévent deposit of dirt
or other foreignisubstances upon movable
parts and electrical contact surfaces.

4. Batteries should be uncrated andput
on trickle charge,immediately on receipt.

5.“lf, dampness or condensation may be
encountered in the storage location, heaters
shotld be placed inside the units to prevent
moisture damage. Approximately 500 watts
of heaters per unit will be required. Re-
move-all cartons and other miscellaneous
material packed inside units before energiz-
inglany heaters. If the equipment has been
subjected to moisture it should be tested
with a 1000v or 2500v megger. A reading
of at least 200 megohms should be obtained.

6. Breakers should be prepared for
storage separately. Refer to appropriate
breaker instruction book.

Metal-clad Switchgear
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designed to keep the breaker in the open
position while it is being elevated or lower-
ed. With this arrangement it is imperative
that the circuit breaker be tripped prior
to any vertical travel of the removable
element. A positive stop prevents over-
travel of the removable element whenraised
to its connected position. The secondary
disconnecting device coupler is used for
connecting outside control circuits to the
circuit breaker, operating mechanism, trip
coil and auxiliary switches. This coupler
makes contact automatically when the re-
movable element is raised to the connected
position. A control test jumper is furnished
which is plugred into the coupler on the
stationary and removable elements when
it is desired to operate the breaker in the
test position.

All removable elements furnished on a
particular requisition and of like design
and ratings are completely interchangeable
one with the other. The removable as well
as the stationary elements are built with
factory jigs and fixtures thus insuring
interchangeability.

BREAKER ELEVATING MECHANISM

The elevating mechanism for elevating
or lowering the removable element to or
from its connected position supports the
removable element in the operating posi-
tion. In the test position the breaker is
lowered to the guide rails. This mech-
anism consists of heavy-duty steel jack
screws on which are carried nuts to sup-
port the elevating carriage. The carriage
is so designed that the removable element
can be readily inserted or withdrawn aiter
the carriage has been lowered to the dis-
connected position without necessitating the
removal of any bolts, nuts or screws. The
breaker cannot be lowered or raised until
it has been tripped. The breaker cannot
be closed except with the breaker in either
the operating or test position.

Guide rails are built into the metal-
clad frame to guide the removable breaker
element into correct position before the
breaker is raised into the operating posi-
tion by means of the elevating mechanism
which is motor operated.

PRIMARY DISCONNECTING DEVICE

The primary disconnecting devices uti-
lize silver to silver contacts to ) insure
against reduction of current carryingyeap-
acity due to oxidation of the/eontact sur-
faces. These contacts are of thehighpres-
sure line contact tube ‘and socket design,
the tube being backedyup by, heavy garter
springs to insure contact pressure. Refer
to Figure 11.

BUS COMPARTMENT

The main buses are enclosed ina metal
compartment with removable front covers
to provide accessibility.

The bus is supported by an insulating
material which is practically impervious to
moisture, and an excellent dielectric.

The bus insulation is molded on the
bars, exéept) at the joints where the insula-
tion \is completed by means of compound
filled boxes, molded boots or tape.
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INSULATION COMPOUND

REA}———FILLER METAL

REMOVABLE STUD

53;5”

le PORCELAIN BUSHING

pzzzzz

POWER CIRCUIT
BREAKER

| POWER CIRCUIT
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Fig. |1 Measurement of /Adjustment of

Primary Disconnecting Devices

CURRENT TRANSFORMER AND' CABLE
COMPARTMENT

The current transformer§ are mounted
in a compartment isolated from the other
equipment. Provision is made‘in this com-
partment for connecting the purchaser's
primary cable by means of potheads or
clamp type terminals.

POTENTIAL TRANSFORMER
COMPARTMENT

Potential, transformers are located in
a compartment, above the current trans-
formers org,in aiseparate unit adjacent to
the breaker units.

The transformers are mounted on a
movableésupport equipped with primary and
secondaryidisconnecting devices. When the
potential transformers are disconnected,
they are at a safe striking distance from
all‘live parts of the switchgear. In addi-
tion ajgrounding device is provided which
contacts the fuses when the potential trans-
formers are disconnected, effectively dis-
charging the transformers. In thisposition
the transformer fuses may be safely re-
moved and replaced. A barrier mounted at
the rear of the carriage moves with the car-
riage to a position in front of the stationary
part of the primary disconnect device.
See Figure 12.

DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig. 13,
are used as a means of isolating circuits
or bus sections, where operation is infre-
quent and a circuit breaker cannot be
economically justified. The device con-
sists of a framework to simulate the cir-
cuit breaker removable element with a set

Fig. 12

Potential Transformer Rollout Shown in Withdrawn Position

(12146981)

Fige 11

Fig. 12 (8028333)



Fig. 13 (8026011)

Fig. 14 (8004507)

Fig. 13

of six studs similar to those on the magne-
blast breakers. ‘The lower end of the studs
are. connected, front to back, by copper
bars which are fully insulated and metal-
enclosed. The stationary structure is the
same as for a circuit breaker. When the
device is elevated into position, it con-
nects the front set of metal-clad discon-
necting devices to the rear set.

Under no conditions must the dummy
element be elevated or lowered when the bus
or the unit is energized. Key interlocks
are applied to insure that all source of;
power are disconnected before the dummy
elsement can be operated. Refer to Figure
15.

ROLLOUT -FUSE-SWITCH UNITS

Rollout load-break disconnectiswitch-
es, with or without current limiting fuses
of high interrupting capacity, are some-
times used in metal-cladswitchgear to
protect and switch small transfermers and
circuits where circuit breakers<cannot be
economically or functionally justified.

The rollout switchi)is designated as
type SE-10, and the units in‘which they are
used are éesignated as type SEM-26 or
SEM-36. For additional information on
these equipments, refer to the supplement-
ary instructions furnished.

FUSE DISCONNECTING DEVICE

Current) limiting fuses with high in-
terrupting “rating are sometimes used in
metal-clad switchgear to protect small
transformers or circuits where circuit

Dummy Removable Element

Ground and Test Device
(Cable shown not furnished by G. E. Co.)

Fig. 14

Metal-clad Switchgear GEH-1802

breakers cannot be economicallyfor func-
tionally justified.

The fuses are mounted /on a movable
support equipped with disconnecting de-
vices. Control power transformers of 15
kva and smaller may be mounted on the
rollout with the fuses. See Figure 16.

When the fuses are disconnected, they
are at a safe striking distance from all
live parts of thé switehgear. In addition
a grounding), device''is provided which con-
tacts the fusegjafter,they are disconnected,
effectively removingany static charge from
the fuses.s In),thisjposition the fuses may
be safely removed and replaced. The dis-
connecting devices are capable of inter-
rupting) transformer magnetizing current,
but should, not be used to interrupt load
curkent. Mechanical or key interlocks
are applied to prevent operating, the dis-
connecting device while the load is con-
nected., This is genearally accomplished
by interlocking so that the transformer
secondary breaker must be locked in the
open position before the disconnecting de-
vice can be opened or closed.

GROUNDING AND TEST DEVICE

The grounding and test device, Figure
14, provides a convenient means of ground-
ing the cables or the bus in order to safe-
guard personnel who may be working onthe
cables or the equipment. The device can
also be used for applying power for high
potential tests or for fault location, to
measure insulation resistance (Megger).
By using potential transformers, it can
also be used for phasing out cables.

The three studs of the device are sim-
ilar to those of the magne-blast circuit
breakers. The studs are mounted on a re-
movable plate which can be placed ineither
of two positions. In one position the studs
will engage the front (Bus) contacts only
and in the other position the studs will en-
gage the rear (Line) contacts only of a
metal-clad unit.

To indicate the proper placement of the
studs on the device, opposite sides of the
assembly are marked '"Line" and "Bus".
The word corresponding to the desired
position must be toward the operator.

To use, the device is rolled into the
metal-clad housing in place of the circuit
breaker, and raised into or lowered from
the connected position by means of the
circuit breaker elevating mechanism.

In addition to the device described
above, there is available a form of ground-
ing and testing device equipped with both
bus and line side buildings, power operated
grounding contacts, phasing receptacles,
and a complete safety interlocking system.
For details of construction and operation
of this device, refer to GEI-38957 for 4.16
kv equipment, or GEI-50114 for 7.2 kv and
13.8 kv equipment.

TANDEM LOCK (WHEN FURNISHED)
FOR OUTDOOR UNITS

Outdoor metal-clad equipments with
more than one unit may be provided with a
tandem locking arrangement which makes it
necessary to padlock only one door on each

13
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Fig. 16 (8020825)

Fig. 17 (8011450)

Fig. 16

side. (In exceptionally long installations
two or more locks may be required oneach
side). The unitcontaining the operatingarm

Before any installation work is_done,
consult and study all drawings furnished
by the General Electric Company for (the
particular requisition.

These drawings in€lude arrangement
drawings, wiring and €lementary diagrams
and a summary of the equipment. Mats,
screens, railings, etc.,"which are external
to the switchgear, but which/may be re-
quired to meet any local codes, must be
furnished by the purchaser.

LOCATION

The recommended aisle space required
at the front'andyatithe rear of the equipment
is shown,on the floor plan drawing furnished
for the particular requisition. The space at
the front)must be sufficient to permit the
inseftion and withdrawal of the circuit
breakers,"and their transfer to other units.

Control Power Transformer Roldout Shown in
Open Position

of the tandem lock is clearly marked on
the drawings and also by nameplate on the
equipmentitself. Refer to Figure 17.

INSTALLATION

The space at the rear must be sufficientfor
installation of cables, for inspection and
maintenance, and on some equipments to
draw out potential transformers.

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

The station floor mustbe strong enough -

to prevent sagging due to weight of the
switchgear structure and to withstand the
impact stress caused by the opening of the
circuit breakers under short circuit con-
ditions. The impact loading is approxi-
mately 1-1/2 times the static load.

Suitable means must be provided by
the purchaser for anchoring the equipment
to the floor. It is essential that the floor
be level to avoid distortion of the switch-

Metal-clad Switchgear GEH-1802

Fig. 17 Tandem Lock for Outdoor 13.8 Units

Betore any door intheequipmentcanbe
opened, it isnecessary to open the padlocked
door and operate the tandem locking arm to
the open position. In locking the equipment
the reverse procedure should be used.

Where it is desired to separately lock
any particular door, the tandem lock can
be disconnected in that unit by unbolting a
connecting clip between the tandem bar and
the locking bar, and a separate padlock used
on that door.

The light switches, front and rear,
will be located in the units with the tandem
lock.

gear structure and the equipment be com-
pletely aligned prior to final anchoring.
The recommended floor construction is
shown in Figure 7. The floor channels
must be level and straight with respect to
each other. Steel shims should be used
for final leveling of the switchgear if nec-
essary. Care should be taken to provide a
smooth, hard, and level floor under and in
front of the units to facilitate installation
and removal of the breaker. If the floor is
not level and flush with the floor channels,
it will be difficult to handle the breaker
because it will not be level with respect to
the stationary element.

Recommended practice is to weld the
switchgear structure to the floor channels,
using a tack weld at points indicated for
anchoring on the drawing. If welding fac-
ilities are not available the gear should
be bolted to the floor channels.

15
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Outdoor Metal-clad Switchgear

A. REMOVE THE FOLLOWING ITEMS FROM AISLE SECTION
I. VENT BATTEN
2. END VENT CAP
3. ROOF CAPS
4. END SECTION CONSISTING OF ITEMS MARKED &
5. FRONT COVER ( MOVE TO NEw UNIT)
¢. SCREENS (2)
B. REMOVE ROOF CAP,END SCREEN, GROUND BUS
CONNECTION AND END SECTION FROM METAL CLAD SECTION

T0 INSTALL NEw METAL CLAD UNITS ( LEFT)

I. SET NEW UNIT(S) IN PLACE AND BOLT TOGETHER

2. ASSEMBLE ITEMS LISTED N B

3. RSSEMBLE NEW ROOF CAPS

4. ASSEMBLE GROUND BUS SPLICE BETWEEN EXISTING
AND NEW GROUND BUS

5. ASSEMBLE BUS BARS AND INSULRTE PER
INSTRUCTION BOOK

Y0 INSTALL NEW PROTECTED RISLE UNITS(LEFT)

I. INSTALL NEW FLOOR FRAMES AND FLOOR PLATE
TIE DOWN ANGLE

2. REPLACE FLOOR FRAME ANGLE AT NEw END POSITION

3. INSTALL NEW FLOOR PLATES

4. ERECT NEW CORNER COLUMN (ANGLE)

S. ADD NEW AISLE TRUSS ANGLE AND NETAL CLAD
ADRPTER CLIP TO EXISTING END ROOF TRUSS
AND SUPPORT

G. INSTALL NEW END RISLE TRUSS SuB8- ASSEMBLY
CONSISTING OF ROOF TRUSS ANGLE, ROOF SUPT,
COLUMN CLIP, METAL CLAD RDAPTER CLIP AND
ROOF SUPT CLIPS

7. REINSTALL THE ITEMS REMOVED N A-4

NOTE:- USE NEW GASKETS AND ALSO INSTALL
PREVIOUS END FRONT COVER ON FRONT
OF NEW END UNIT
8. INSTALL WIRING AND LIGHTING TROUGN

NOT¢ - A SIMILAR PROCEDURE IS USED FOR
RIGHYT END RDDITIONS

with Protected Aisle
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Provision should be made in the floor
for conduits for primary and secondary
cables, located as shown on the floor plan
drawing furnished for the particular requi-
sition. If desired, the conduits may be in-
stalled before the switchgear. Consider-
ation should be given to conduits which
might be required for future connections.

Outdoor Equipment

Outdoor equipments are furnished both
with and without rear enclosures. Recom-
mendations for foundations for both types
are given in Fig. 8. Primaryandsecondary
conduits should be installed in accordance
with the requisition drawings, before the
equipment is put into place.

Since outdoor equipments are provided
with a 6" base, a transfer truck is required
to place the breaker in the housing. The
level adjustment on the truck is shown in
Fig. 8.

When outdoor equipments are shipped
in more than one section, the joint between
sections mustbe weatherproofed. Assemble
the gasket between the doors, using cement
provided. Refer to Fig. 8, Section B<B:
Assemble the gasket between the roof/gec-
tions, bolt together and install the roof caps.
Refer to Fig. 8, Section C-C.

Outdoor Equipment with Protected /Aisle

When specified by the purchaser, out-
door equipment is furnighed“with“an”en-
closed, weatherproof operating aisle. See
Fig. 3. The aisle enclosure is shipped
separately from the switchgear.

The following procedure ,outlines the
steps necessary to install “outdoor equip-
ment with a protected aisle:

(1) Install the switchgear in accordance
with the procedure givemabove for outdoor
equipment.

(2) Remove the shipping covers from
the control“panels, Since the relay and
instrument cases ‘are not weather-proof,
the control™panels should be protected
from inclement weather until the installa-
tion (of, the, aisle enclosure is completed.
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(3) Apply Sterling U-310 varnish to both
sides of the gaskets furnished for the,joint
between the ends of the switchgearjand the
aisle enclosure and to the surfaces against
which the gasket presses andjhang ‘the
gaskets on the projecting studs at the‘ends
of the switchgear lineup. “‘See Fig. 9,
section A-A,

(4) Move the aisle enclosure into posi-
tion, guiding thegholes in the end sheets
over the studsfon the switéhgear lineup
and guiding the roof sills between the
support clips “beltéd to the upper front
of the switchgear units above the control
panels. This“gperation may be simplified
by temporarily Ioesening the support clips.
The floor0f the aisle enclosure must fit
under the hinged breaker cover of the metal-
clad, so the aisle enclosure must be moved
into positionjon a level with the switch-
gear [units.¢, If desired, this job may be
simplified by removing the doors over the
cifeuit'breaker compartment. To remove
thesejdoors, loosen the two bolts holding
the lower hinge, remove the hinge, and
lower the door to remove the hinge pin
fromjthe upper hinge.

(5) Bolt the aisle enclosure in place
at both ends, and bolt the roof sills to
the support clips, tightening any support
clips loosened in the previous operation.
Replace any breaker compartment doors
previously removed.

(6) If the aisle enclosure was shipped
in more than one section, bolt the sections
together and assemble the roof caps in the
manner described above for roof joints in
outdoor switchgear.

(7) Anchor the outside floor sill of
the aisle enclosure with anchor bolts placed
in accordance with the requisition drawing.
See Fig. 9, view Y.

(8) Assemble the dome over the roof
opening between the switchgear and the
aisle enclosure. See Fig. 9, view X.

(9) Remove shipping braces from aisle
enclosure. These braces should be left
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Fig. 2i

in place until the aisle enclosure is as-
sembled in order to maintain alignment
of the enclosure.

(10) Connect secondary wiring tolights,
convenience outlets, etc., in accordance
with the wiring diagrams furnished for
the equipment.

Since the aisle floor is level with .

the floor of the switchgear units, no trans-
fer truck is required for outdoor equipment
with a protected aisle.

The above procedure describes in-
stallation of a protected aisle enclosure
with switchgear on one side of the aisle
only. If the aisle is common to two line-
ups of switchgear, the procedure will re-
quire slight modification. See thedrawings
furnished with the requisition for specific
instructions.

Transition Compartments

Transition compartments for outdoor
unit substations may be one of two types
(Figs. 20 and 21). These compartments
are normally shipped assembled. The
full height compartment (Fig. 20) cannot
be disassembled for installation. The
throat type compartment (Fig. 21) can be
installed in any of three ways, in accord-
ance with the following instructions:

(a) Should the switchgear be position-
ed on its foundation prior to the power
transformer, the complete transition can
be mounted on the metal-clad as assembled.
Remove covers #8. Apply Sterling U 310
varnish to both sides of gasket , and
to the surfaces against which the gasket
presses. Bolt transition compartment to
throat on metal-clad switchgear. Before
jacking the power transformer into its
final location, apply Sterling U 310 varnish
to both sides of gasket 1A and to the sur-
faces against which the gasket presses,
and place the gasket over the mounting
studs on the transformer tank wall. Slide
transformer in place, guiding the trans-
former mounting studs through the mounting
holes in #1. Center rubber seal between

(4534738)

Fig. 21

Fig. 20 (26iC416)




Fig. 22 (8024804)

(8998745)

Fig. 23

#1 and #3 before tightening nuts, main-
taining 24" between transformer tank wall
and end of metal-clad. Do not apply var-
nish to the rubber seal between #1 and #3.
Cut secondary conduit #10 to length and
assemble under the transition.

(b) Should the power transformer be

positioned on its foundation prior to the
switchgear, follow the procedure of para-
graph iai above, except move the switch-
gear up to the power transformer after

assembling the transition compartment
to the switchgear.

(c) If the power transformer and metal-

clad switchgear are in place, disassemble
transition as follows: Remove covers #8
and #9, adapter #1, dome #7, braces #4.
Apply Sterling U 310 varnish to both sides
of gasket #2A, and to the surfaces against
which the gasket presses, before bolting
#2 to metal-clad throat. Apply Sterling
U 310 varnish to both sides of gasket #1A,
and to the surfaces against which the gasket
presses, and loosely fasten #1 and #1A to
transformer tank. Slide throat of #3 into
#1 and maintain approximately 4 1/2"
from #3 to tank. Assemble braces #4
top and bottom to maintain size and proper
alignment, then tighten #1 to transformer
tank. Assemble connections, terminals,
supports and complete all joints. Assemble
dome #17, side covers #8 and bottom cover
#9. Cut secondary conduit #10 to length
and assemble under the transition.

Connect heaters located in 13.8 kv
class transition compartment.

Indoor transition compartments are
shipped assembled together with the ad-
jacent metal-clad switchgear units.

BREAKER REMOVABLE ELEMENT

Before installing or operating the re-
movable element consult the circuitbreaker
instructions for directions on installation
and inspection. The operation of the inter-
lock device is given below.

The elevating mechanism is accurately
leveled and checkedatthe factoryand should
need no adjustment. Do not install or re-.
move the breaker or make any adjustments
unless the breaker is open.

Rub a small amount of contactdubri-
cant D50H47 on the silvered portion of the
breaker studs to form a thin coatingy,for
contacting purposes.

Lower the elevating miechanism lifting
brackets until the lifting,brackets‘arefin the
fully lowered or test poSition. “The breaker
should then enter the/ousing freely. Push
the breaker into the housing until the wide
part of the breaker supporting plate rests
against the front part of‘the lifting bracket
of the elevating mechanism.? The clearance
between the interference block onthe break-
er and the interference block on the inter-
lock mechanism (dimension "X", Fig. 22)
should be from 1/16" to 1/8".

Carefully raise the breaker to the con-
nected position. The clearance betweenthe
breaker, supporting plate and the stop bolts
should¢be ot more than 1/32". Thenlower
and remaove itfrom the unit. When elevating,
notefthat‘breaker studs center with respect
to the,stationary disconnecting device or in-
jary. toithe contacts may result.

Positive Interlock Mechanism
Interference Block

Fig. 22

Inspect the contact surfaces of both the
breaker studs and the stationary ‘discen-
necting devices.

(a) Each segment of the stationaryidis-
connecting device should maké a heavy im-
pression in the contact lubricant D50H47
on the breaker studs. Contact wipé should
start not less than 1/8" ffom top of contact
ball although each contact need not start at
the same dimension.

(b) The wipe,of the breaker studinside
the stationaryddiscennecting device, as in-
dicated by the contact lubricant D50H47,
should be 3/4' to 4/8". This indicates that
the breaker studs contacted at thefull pres-
sure center'of thesilver band onthe station-
ary disconnecting device. See Fig. 11.

(c) Should the’inspection of the contacts
show that the breaker is not being raisedto
the proper position, readjust the upper stop
bolts and limit switches to raise or lower
the( breaKer to the proper location. Lock
the ‘'stop bolts in the new position.

— S5/D& VIEW —
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(d) If proper contacting cannédt bejat-
tained by the above methods, it is necessary
to adjust the stationarydisconnectingdevice
tube. DO NOT MAKE ANY ADJUSTMENT.
COMMUNICATE WITH THE NEAREST
GENERAL ELECTRIC CO. OFFICE FOR
ADDITIONAL INFORMATION.

The trip interlock should be checked to
see thatthe removable element is obstructed
from being raised to or lowered from the
operating position. Usingthe manual closing
device, close thefbreaker and then push it
into place for elevating. Snap the selector
switch to the, ""Raise' position and pull the
clutch handle“forward. A definite stop
should be encountered preventing the motor
circuit limit) switch from energizing the
circuit. {\Thenitrip the breaker manually
and elevate(to the raised position. Elec-
trically‘eloseithe breaker. Snap the selector
switch to'the "Lower" position and pull the
cluteh, handle forward. Again, a definite
stop should be encountered preventing the
motor, circuit limit switch from energizing
the cireuit.

If the interlock does not function as in-
dicated above DO NOT MAKE ANY AD-
JUSTMENTS. COMMUNICATE WITH THE
NEAREST GENERAL ELECTRIC CO. OF-
FICE FOR ADDITIONAL INFORMATION.

On units equipped with stationary aux-
iliary switches (Fig. 45A, reference #69),
the clearance between the end of the switch
mechanism operating rod and the operating
plunger on the circuit breaker should be 0 to
1/8" with the circuit breaker in the raised
and open position. Any adjustment in this
dimension must be made on the circuit
breaker. See instruction book furnished with
circuit breaker for method of adjustment.
Care should be taken to prevent destroying
interchangeability of circuit breakers by
excessive adjustment on one breaker.

TESTING CABINET

The testing cabinet, Fig. 23, should be
installed on the wall at a location where
maintenance and testing of the breaker can
be conviently done. Conduits must be in-
stalled to carry cables to supply control
power for testing.
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ADDITION OF UNITS TO EXISTING
EQUIPMENT

Before adding units to existing equip-
ment, consult and study all drawings fur-
nished with the equipment. In addition
to the usual drawings furnished with new
equipment, special drawings may be fur-
nished covering complicated or special
assembly work. Also, check to make sure
all necessary parts are on hand.

BEFORE ANY COVERS ARE REMOV-
ED OR ANY DOORS OPENED WHICH PER-
MIT ACCESS TO THE PRIMARY CIRCUITS
IT IS ESSENTIAL THAT THE CIRCUIT
BE DE-ENERGIZED.

Figure 18 indicates the special pro-
cedures required to add new metal-clad
units to outdoor equipmentwithoutprotected
aisle, and Figure 19 indicates the special
procedures required to add new metal-
clad units to outdoor equipment with pro-
tected aisle. For indoor equipment, it
is usually necessary only to remove the
end cover sheets and to re-assemble them
on the new units after these are located
and bolted to the existing units. Other-
wise, the installation procedure is the
same as described above.

When the units are in place and mech-
anical assembly is completed, assemble
the main bus and other primary connec-
tions per the instructions below. (Removal
of existing compound-filled connection box-
es can be easily accomplished by packing
the box in dry ice for 2 - 3 hours. Remove
the dry ice and the cord tying the box in
place, and strike the box with a hammer.
The hardened box and compound will crack
away from the joint.)

Secondary wiring and control bus con-
nections should be made in accordance
with the wiring diagrams furnished with
the equipment.

CONNECTIONS

The main bus bars and other connection
bars may be either copper or aluminum. In
either case, the connection surfaces will be
silver plated.

All field assembled joints in conduct-
ors, regardless of material or method of
insulation, should be made as follows:

(1) Wipe silver clean. Do notguse
sandpaper or any abrasive on the
silvered surface. Avoid handling
of cleaned surface as muchias
possible.

(2) A sufficient quantity of /D50H47
grease should be “applied,to the
joint at each contact “area so that
the complete/contact area) will be
thoroughly sgealed(” with excess
grease squeezed out of the joint
when tightened.

(3) Brush a thin coat of D50H47 over
the outside surfaces of the joint
area and hardware covering the
silvered area.

(4) In some cases external connections
are, made to metal-clad bus by
bars. "y The metal-clad bars are
normally silver plated. Unplated
bars; either copper or aluminum,
should not be used to connect to
silver plated bars.
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MAIN BUS ASSEMBLY

(1) For 13.8 kv or 7.2 kv equipment:
(a) Remove compartment covers.

(b) Bolt splice plates and bus bars
together, following assembly instructions
above. Seealso Fig. 25 and Table A, Fig. 24.

TABLE A
Torque Values for Metal-clad Switchgear
(Torque in Inch-Pounds)

Bolt Copper Aluminum
Size or Steel or Compound
3/8"-16 180-300 180-240
1/2"-13 360-540 360-480
5/8"-11 420-600 420-540
Fig. 2y

(c) Complete the taping of the vertical
riser bars using insulating tape furnished
(2/3 lap) stopping the tape at the bus bar.
If the riser bars connect to the bus from
below, sufficient tape should be added to.
prevent compound leakage when filling:
Apply a layer of glass tape (1/2 lap) over
the insulating tape, stopping the glassjtape
just inside molded splice cover.

(d) Place molded covers{around ‘the
bolted splice joints. Note thaticompound
filling s?ace is at top of jointjand add filler
pieces furnished for the purpese to) the
bottom of box and around b@is barylamina-
tions (Fig. 20) to prevent campoundleakage
while filling. Duxseal should be placed
over the joints to make‘the box free of
leaks while filling. The Duxseal should be
removed after the,compound has set. G.E.
#860 cord should be used'tohold the molded
parts securely in place.

(e; Heat G.EY D50H49 compound (fur-
nished) to minimum)2000C and maximum
of 2200C. Avoldyoverheating the compound
for the dielectric strength may be seriously
affected./ Pourthe compoundinto the molded
covers intermittently, allowing an interval
of cooling to prevent formation of gas or
air pockets. The final pouring should be
level \with the top of the box and should be
déne only after due allowance for shrinkage
is made. Refer to Fig. 15.

(f) Paint the exposed glass tape on
vertical riser bars with U310 or U311
varnish furnished.

(g) Taped joints may be used instead
of boxed joints. If they are, insulate as
follows:

(1) Fill all cavities around bolts and
nuts with Duxseal compound to
form smooth surface for taping,
thus preventing air voids. This
compound is notan insulatingmea-
ium and should not be usedfor that
purpose.

(2) Place 4" wide Irrathene tape over
the Duxseal, as shown in Fig. 26.

(3) Wrap with insulating tape provided,
as shown in Fig. 39. Where there
are sharp angles, apply additional
layers to obtain the equivalent of
the insulation of the flat surfaces.

(4) Over the insulating tape, apply one
layer of glass tape, half lap, as
a binder.

(5) Over the glass tape, brushfa good
coat of U-310 varnish. Warnish
may be thinned if necessary, with
Xylene, D5B9.

(h) Replace all covers previously re-
moved.

(2) For 4.16 kv equipment:
(a) Remove compartment covers.

(b) Bolt splice plates and bus bars
together, followingsassembly instructions.
See Fig. 25 and Table AJiFig. 24.

(c) Place flexible molded cover over
joint, as shown“in Fig. 15. Note that on
joints wheregno, tapjis made from bus the
opening in the /molded cover should be at
the top.

(d) Secureyiflexible cover with self-
locking fasteners furnished. Jointinsula-
tion isjnow completed.

(e) Replace all covers previously re-
nmoved.

(3)yIn unit substations, the connection bars
should be assembled in the transition com-
partment (Fig. 20 and 21) and the connec-
tions at the transformer terminals greased,
taped and painted as indicated above. The
conduit for secondary circuits should also
be assembled in or below the transition
compartment.

BUS DUCT

Bus ducts connecting between groups of
metal-clad switchgear, or between metal-
clad switchgearand other apparatus, should
be installed as shown on the arrangement
drawings furnished with the ducts. Sup-
ports should be provided as indicated on
the drawings.

All joints in the bus, including adjust-
able joints, should be assembled and in-
sulated as described above for main buses.
Adjustable joints are provided in long runs
of bus duct to allow for variations in
building construction, etc. These joints
should be loosened before installationof the
duct, then tightened after being set in the
position required by the fixed points at the
ends of the duct.

Outdoor bus ducts must be gasketed at
the joints between shipping sections. Coat
both sides of the flat gasket and the flanges
of both duct sections with Sterling U310 or
U311 varnish before assembly. Bolt the
two duct sections together. Remove thetop
cover from one duct section and place 3/8"
elastic compound bead along top of joint.
Bolt top cover in place and fasten roof car
in place over the joint. See Fig. 24A.

Removable front and rear covers of
vertical sections of bus duct must also be

S » UG Y
~—|15LF:ASKET

Bus Duct Gaskets

Fig. 24A

Fig. 24A (12146285)
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Fig. 25 (K-6500903)

Fig. 26 (104A2714)

gasketed. Coat both sides of the gasket,
the flange of the duct, and the edges of the
inside surface of the cover with Sterling
U310 or U311 varnish before assembly.
Do not bolt these covers in place until all
interior assembly work on the duct is com-
pleted and access willno longer be required.

Outdoor bus ducts of the 13.8 kv class
are provided with heaters. Connect these
heaters in accordance with the wiring dia-
grams furnished with the equipment before
energizing the bus duct.

PRIMARY CABLES

The primary cable connections inindoor
switchgear are reached by removing the
rear bolted covers. In outdoor switchgear
with rear enclosures the hinged instrument
panel, if present, must be swung open and
the bolted covers behind it removed.

Before any primary cable connections
are made, the cables should be identified
to indicate their phase relationship with
the switchgear connections. This is nec-
essary to insure that motors will rotate in
the proper direction and that the phase
rotation is the same when interconnecting
two different sources of power.

There are two common methods of
making primary cable connections:

(a) Potheads (see Figs. 40 and 41) are
used when it is desired to hermetically seal
the end of the cable to make a moisture-
proof connection between the cable and the
switchgear bus. A pothead also prevents
seeping of oil from the end of oil impreg-
na{)ed varnish cambric or paper insulated
cable.

(b) Clamp type terminals and wiping
sleeve or cable clamp.

In all cases carefully follow the cable
manufacturer's recommendations for in-
stallation of the type of cable being used,
as well as the instructions contained here-
in. See Figs. 43 and 44. If the cable is
aluminum, the conductor surface must be
carefully abraided and the cable covered
liberally with a joint compound recom-
mended by the cable manufacturer.

POTHEADS

Potheads are mounted on an adapter
plate extending across the width of  the
metal-clad unit as shown in Fig. 10,/Where
necessary the adapter plate is splitinto two
parts to facilitate the installation,of the
potheads.

Three-Conductor Potheads

The following deséription, applies to the
installation of a three-conduetor lead-
sheathed cable with'a wiping sleeve cable
entrance fitting om) the pothead. This is
the type most generally used. Instructions
for installation of otheritypes are included
in the text following:

(a) Remove the wiping sleeve and cut
the tapered end at a)point where the cable
will enter it freely, and file off sharp edges.
Temporarilyireassemble on the pothead.

(b) Traint the cable in front of the
pothead, allowing it to extend about two
inches above the top of the porcelain bush-
ings. \\Handle with care and avoid sharp

Metal-clad Switchgear GEH=1802
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Fig. 35

bending which might damage the insulatio:
Mark a point on the lead sheath -
cable about 1-1/2 inch above the botto1. ®.
the wiping sleeve.

(c) Remove the pothead from the unit,
disassemble the wiping sleeve and .. “p, it
and its gasket over the cable agfs @w.. in
Fig. 217.

(d) Remove the lead, sheath from the
cable to the point marked infoperation
"b" as shown in Figs. 28 and 2, proceeding
as follows:

First, make a cut@arotund the cable
half through the sheath at“the reference
point. Second, split the sheath lengthwise
between the cut and the cable, holding the
cutting tool at an anglegto the cable radius
to avoid damaging the insulation. Third,
remove the sheath by catching the split
edge with pliersjand pulling directl: 4wayv
from the cable axis.

Clean and tin the outside of the lead

sheath for about 3 inches and bell out the
end of the lead sheath.

22

Fig. 28 Fig. 29

Fig. 32 Fig. 33

Fig., 36 Fig. 37

(e)y Remove the belt and interphase
msulation down to within 1-1/2 inches of
t1ejlead sheath as shown in Fig. 30. The
last few layers should be torn off to avoid
damaging the individual conductor insula-
tion. To reinforce and protect the con-
ductor insulation, wrap two layers of half
lapped varnished cambric or irrathene
tape over the factory insulation.

(f) Disassemble insulator supportplate
from pothead body. The insulators should
not be removed from the support plate
because they are factory assembled for
proper compression of their gaskets. Place
pothead body over cable and then fan out
the conductors into approximately the final
position, as shown in Figs. 31, 32. The
middle conductor should be bowed slightly
for final adjustment of length. Avoid sharp
bends and damage to the insulation, jar-
ticularly at the crotch.

(g) For system voltage above 7500
volts it is recommended that stress relief
cones be built up when single-conductor or
three-conductor shielded cable is used.
Construct stress relief cones in accord-

Fig. 30

Fig. 38

ance with the recommendations of the
cable manufacturer. See Fig. 41 for one
recommended method. On lower voltage
cables,
sheath ordinarily provides sufficient stress
relief. (Stress cone material will not be
furnished with pothead).

(h) Bolt pothead body to metal-clad
adapter plate. Shape conductors into final
position, then cut off each conductor to fit
its terminals.

(i) Remove pothead terminals from
insulators. Remove two inches of insula-
tion from the end of each conductor and
assemb'e pothead terminals to cables.

(j) Assemble gaskets where shown in
Fig. 41 and bolt insulator support plate
and wiping sleeve to pothead body. Com-
press gaskets by a partial turn on eachbolt
successively until the gasket is uniformly
compressed to dimensions shown in Fig. 41.
Check to be sure the terminal studs are
seated properly on their gaskets, then
screw contact nut in place after assembling
top gzskets and washers. See Figs. 32, 33
and 34.

belling out the end of the lead '

)

Fig. 27 (457623)
Fig. 28 (857622
Fig. 29 (857621)

J

)

(857611)

Fig. 30 (857618)
Fig. 32 (857606

Fig. 31

Fig. 33 (857610)
Fig. 34 (857619)
Fig. 35 (857609)

Fig. 36 (857604}
Fig. 37 (857607)
Fig. 38 (857608)
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Fig. 39 (K-6500514)

Fig. 40 (414A757)
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Fig. 39

(k) Make a plumber's wiped joint be-
tween the wiping sleeve and the lead sheath
of the cable, as shown in Figs. 35 and 36.

(1) Remove the 3/4" filling plug in the
pothead body, the pipe plugs in the top of
the studs and in the insulator supportplate.
Insert a stand pipe and funnel in the filling
hole of sufficient height to extend above the
top of the studs as shown in Fig. 37.

Heat Sompound to the pouring tempera=
ture, 165°C for #227 or 135-160°C for
Novoid "X'". Do not overheat compound as
higher temperatures may injure cable in-
sulation and also result in excessive'shfink-
age of the compound while cooling. Before
and while filling, warm pothead bedy and
stand pipe to prevent sudden chilling¢of
compound which may result in the formation
of air voids. The pothead may be warmed
by playing a blowtorch over thebody, taking
care that no direct heat reaches the por-
celains or gaskets.

Pour until 4he compound appears
at the insulator support plate ‘plug holes.
Insert plugs and  eontinue filling until it
appears at holes atfthe top of terminal
studs. Insert plugs and_ontinue pouring
while the pothead and compound cools to
fill air voids which might form.

When the péthead has cooled, re-
move filling pipe and insert plug. Clean
off compound which might have overflowed
on the outside,of the porcelains.

(m), Assemble pothead connection
bars; applying grease as outlined under
"'Connections" (Page 20). See Fig. 39. Insu-
latenconnections as follows:

One layer thickness 18 3 times tape thickness.
GLASS - One layer, wound 1/2 lap requires 2 turns around bar in
One layer thickness 18 2 times tape thickmess.

width 1 1/2" thickness 0.00%".

Varnished cambric A22A11A (#992) width 1 1/2", thickness
M

Insulation of Connection Bars

WIMNG,
sSLEEVE

Keep tension on

LEAD SHEATH )

Fig. 40

(1) Fill /all cavities around bolts
and nuts with/Duxseal compound to form
smooth “surfacepfor taping, thus preventing
air voids. “This'‘eompound is not an insula-
ting mediumdand should not be used for
that purpose.

(2) Wrap with 1202 Irrathene tape
provided,,as shown in Figs. 39, 40 and 41,
the number of layers depending on the volt-
age rating of the equipment. Where there
areysharp angles, apply additional layers
to, obtain the equivalent of the insulation
of ‘the flat surfaces.

(3) Over the insulating tape, apply
one layer of glass tape, half lap, as a
binder.

(4) Over the glass tape, brush
a good coat of varnish (U-310 for 15 kv and
U-311 for 5 kv). Varnish may be thinned if
necessary, with Xylene, D50B9.

Single-Conductor Potheads

The procedure for installation of sin-
gle-conductor potheads is in general the
same as described for three-conductor
potheads.

Cable Entrances Other Than Wiping Sleeves

AR

a‘
o,
N~

Stuffing box cable entrance fittings are
used for cables other than lead sheathed.
These fittings may be provided with or
without armor clamps as necessary.

The fitting consists of a cast and
machined base, one or more rubber or
neoprene washers, and a packing nut which
compresses the washers around the cable.

ANGLE
18 £ SOLOCREDC TO COPPER SMIRLD

BRAID To BE SOLOERED ALON
LINCS rARALLEL TO CABLE TO
PREVENT SEPARATION.

OPPER BRAID TO BE WOUND AROUND
METALLIC BINDER AND SOLDERED
80TH TO BINDER AND LEAD SHEATH.

USCX SAL. 3.8.COMPOUND,AS FURNISHED,
TO FiLlL POTHEAD AFTEARA MAKING
CONNECTIONS.

Single-Conductor Pothead with Stress Cone

These parts should be assembled on the
cable in the above order, with the base near-
est to thepothead. Thepackingnutshould be
tightened afterthecableis located inthe pot-
head and before any compound is poured.

Where an armor clamp is required, it
is usually made an integral part of the
packing nut. This requires that the packing
nut and armor clamp be tightened on the
cable before the assembly of the pothead is
completed.

Cable Sheath or Conduit Grounding

Where three-conductor conducting
sheath or shielded cables are used, or
where non-conducting sheath cable is car-
ried in metallic ducts or conduits, it is
usually desirable that both ends of thecable
sheath or conduit be grounded directly to
the switchgear ground bus or structure or
other apparatus. In some casesthismaybe
accomplished by the mounting of potheads
or terminating fittings on a grounded sup-
port. When such mounting cannot be ar-
ranged, a separate ground wire should be
connected between the cable sheath or
conduit and the switchgear ground bus.

Where single conductor conducting
sheath cables are used, the sameprocedure
should be observed, except that only one
end of the sheath should be grounded. This
also applies to single conductor non-con-
ducting sheath cables in separate metallic
conduits. Where three phases are carried
by single conductors in a common metallic
conduit, grounding procedure should be the
same as that described for three conductor
cables.
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LXTEND TAME INSULATION |
DHER AQRCELAIN AS SHOWN

€ 4 QA GE %227 08 1372
NP 7O LL POTHEAD AFTER MAKING
CABLE CONNECTIONS

STERLING U310 ¥ARMISH

2D ® Wi 10t §'v.C TARE.
CNTER o B0 UP TO KAVE 7%
MORE TARE. THAN GRIGINAL
INSILATION

A COmPER BRAD TO BE CUT AT AN ANGLE.
QF 15° ¢ SOLDERED J0 COPPER SNELD TARE

COPPER BRI T AE NXUND ARDUND METALLIC
BINDER ANO SOLDERELD BOTH TO AINDER AND
LEAD SHEATH.

CUT WiIFYNG SLEEVE TO SBRE ——— {7
oF cAmLE \ .

TERMINATION WITHOUT POTHEAD
SINGLE-CONDUCTOR

1. Cut cable to proper length.

2. Remove 1acket and cable tape for
distance of A plus B plus 3 inches, plus
length to be inserted into terminal lug.

3. Unwrap shielding tape to point Mj
cut and solder it in place avoiding exces-
sive heat on insulation. Remove outer
semi-conducting tape for same distance.

oroughly clean surface from which the

semi-conducting tape was removed,

4. Remove insulation and inner semi-
conducting tape to expose conductorsfor
distance of one inch plu8 lengthijto be in-
serted into terminal lug.

5. Attach terminal “lug tof conductor.
If the cable is aluminum,jthe conductor
surface must be carefully abraided and the
cable covered liberally with a joint com-
pound recommended by the cable manu-
facturer.

6. Taper insulation for one inch as
shown.

7. Apply end seal. Clean surface over

which splicingtape is to be applied and
coat with'G.E. No. A50P68 adhesive cement
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NoTe

PHASE ROTATION TO BE
CHECKED BEFORE CONNECTING
TO POTHEAD TERMINALS

R 0eLTED canie

APPLY FTAFE W ML Y ORAWW RRASAINGS ON EACN CONDLICTOR N
THE REGION OF THE. CABLE-CROTCH,AS /NDICAT ED OGN THE ORAWI 0. THE.
AAL FOR THE . THE
AU THICKNEBS OF TNE APPLUED TAFE SNou D ERUAL
ATFROUMATELY TNAT OF THE ORIGINAL  CONDUCTOR= INSULAT ION.
ATER Comm e NowrouAL arey 1" mome
TANE OVER TME. TNREE CONOUCTORS FDRCED TOGETNER IN THE CROTTH
REGIOV

SELD 4 FORTION 0F THE QYEAALL RENTTRICE W NT. AS INDATED . TRUM
onE EnD oF e o AN ANGLE Y 18 D% AND
LAY IT ON TME SNEATN-BAND MITH THE CUT ACGE. TONARD THE SMEATH, TROLOTTRO?
1T T THE. SHEATH. eI SVEATTHE FEATH SAND, ESTRED BT ARUTTNANG IIE

d. b
| ——l
o ur

TRIENED LRAWIE OF OVEANUL RE) VETURTLIEAT, Wi TH A SINGLE.
LAYER aF TIGHTLY D70l BUIT WOAPFRINGS 0F BIOVO AS NVW. SOLOER
TTETIHER Al (TURNS O OMSISITE. SUDES OF INE GABLE , AND TEPSNITE.
THE BN BY CUTTING § "SEYOND A SOLDERED FONN T. THE LOISE EMNOD OF INE.
DRAD SHOKD Bk TURNED BACK ANDISGLDERED T THE MRECEDING TURNS
50 TMAT NO FRNED ENDS OF COFER EXTEND OVERTHE INSULATING

TAPE, r\(| ar

~~ GASKETS (OMPRESSED

METHOD OF STRESS RELIEF FOR

VENT

1y
sl

Fig. 41 Triple-Conductor Pothead

or equivalent. 3When solvent evaporates,
build up| with splicing tape GE8380 or
equivalent, as shown.

Dimensions in Inches
Rl:{a‘fed A*
Phaseyto Phase Indoors B
Dry Locations
2to5 5 ’ 2
6 to 10 9 3
11 to 15 13 4

* For ungrounded neutral use 1.33 times
the dimensions in selecting distance A.

8. Build stress cone. Cleancablesur-
face and coat with G.E. No. A50P68 adhesive
cement or equivalent. When solventevapo-
rates, build up cone with splicing tape GE-
8380 or equivalent, for length B plus B.
Between points M and P, tape is applied so
that wrapped thickness at N is equal to 75
of the original insulation thickness - and
so that the cone tapers to zero thickness at
points M and P. Apply one layer No. 33
Scotch tape or equivalent, half lapped. Ob-
tain a smooth wrapping but do not stretch
tape more than necessary.

9. Pass a turn of tightly drawnm braid
around exposed portion of shielding tape at
point M and solder in place. Then apply
shielding braid in tightly drawn 1/6 inch

INVERTED POTHEADS
AVENT 13 NECESSARY AT THE TOP OF WIPING SLEEVE TO OBTAIN
THE PROPER LEVE!. OF COMPOULND. WITH A WIPING SLEEVE AS
SHOWN PROVIOE A SHMALL VENT HOLE IN THE WIPED JOINT
BY USING AN ENAMELED OR ALUMINUM WIRE . CLOSE THE HOLE
BY SOLOERING UPON COMPLETION OF COMPOUNDING.

lap wrappings to point N and spot solder.
Terminate the braid by cutting 1/2 inch
beyond soldering point. Turn down and
solder loose ends to preceding turns. Wrap
four to six turns of No. 19 AWG tinned
copper wire around shielding braid and
solder. Solder all turns of braid together
along three lengthwise lines equally spaced
around braided surface.

10. Solder ground strip over shielding
tape near cable covering. Cover stress
cone with one layer No. 33 Scotch tape,
half lapped. Obtain a smooth wrapping
but do not stretch tape more than neces-
sary. Add two layers of splicing tape.

11. Pencil jacket for 1/2 inch as shown.
Clean surface. Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement
or equivalent. When solvent evaporates,
apply splicing tape GE8380 or equivalent
and make sheath seal as shown on drawing.
Apply one layer No. 33 Scotch tape or
equivalent, half lapped. Obtain a smooth
wrapping but do not stretch tape more than
necessary.

12. Over entire termination, apply two
layers of No. 33 Scotch tape or equivalent,
half lapped, in manner to shed water. Ob-
tain a smooth wrapping but do not stretch
tape more than necessary.

{7-6595322)

Fig. 4!
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Fig. 42 (8026383)

Fig. 43 (B230046C)

Fig. 44 (8232004¢)

Fig. 42
Through-Type Current Transformers

Rear View of Unit Showing

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

Make termination as indicated for sin<
gle-conductor except - substitutethe follow -
ing for paragraphs 10, 11 and 12;

Pencil jacket 1/2 inch. Clean ‘Sur<
face over which sheath moistire geal is
to be applied. Take particular/care in
cleaning outside jacket surface)in order
to entirely remove black waxifinish.” Coat
with G.E. No. A50P68( adhesiveicement or
equivalent. Allow to dry.( Apply splicing
tape GE8380 or equivalenttomakemoisture
seal as shown. This"i8 done by starting
wrapping tape near end of jacket and wrap-
ping over ground wires for 1-1/2 inches.
Bend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to comipletion of moisture
seal includifig a complete tape seal in
crotch formedbetween the three conductors.
Bond and groundithe ground wires.

Forfaymulti-conductor cable nothaving
ground \wires, the individual terminations
should have grounding strips applied as for
a single-conductor termination. These

TAPE IN ACCORDANCE
WITH FiG439

BAR

TERMINAL

SPLICING TAPE G.E 8380
OR EQUIV

[—— CABLE INSULATION

>

No33 SCOTCHM TaPE
OR EQUiV.

SPLICING TAPE GE.8380
OR EQUIV.

NO.19 AWG TINNED
COPPER WIRE

TAPE OR EQUIV.
SHIELDING BRAID
SHMIELDING TAPE

SPLICING, TAPE GE.8380
QUIV.
No.33°SCOTCH TARE,
OR EQUIV:
GROUND STRi

GROUND AT ADJACENT
FRAME MEMBER

TerminationiW.i thout, Pothead
Single-Conductor

Fig. 43

grounding strips-are to be'joined together
to a common/ground. This"common ground
must then be grounded.

GROUND FAULT CURRENT TRANSFORM-
ERS (THROUGH-TYPE)

Through=type current transformers
Ssee Fig. 42) are furnished where specified
or sensitive/protection against ground
faults.” These transformers are normally
installed |in a horizontal position directly
above, or belowthe primary cable terminals,
sojpthat'the primary cable or cables canpass
through them. One transformer isrequired
for each three-phase circuit.

Where armored cable is used, thearm-
or must be terminated and grouncfed before
the cable passes through the transformer.
Armor clamps are furnished for this pur-
pose when specified.

When lead or other conducting sheath
cable, or cable with shielding tape or braid
is used, itis recommended thatthe sheathor
shield be grounded solidly tothe switchgear
ground bus. The groundleadshould be bond-
ed to the sheath or shield on the side of the
current transformer awayfrom the primary
terminals. Incases where the groundcannot
be applied before the cable passes through
the transformer, bond the lead tothe sheath
or shield between the transformer and the
primary terminals. The ground conductor
must then be passed back along the cable
path through the current transformer before
being connnected to the ground bus.

Where potheads are used in units pro-
vided with ground fault current transform-
ers, the pothead mountings mustbe insulated
from ground.

Metal-clad Switchgear GEH=1802

CABLE LUG

]

SPLICING TAPE G.E.8380
OR EQUIV.
END SEAL

CABLE INSULATION

NO.33 SCOTCH TAPE
OR EQUIV.

SPLICING TAPE G.E.8380
OR EQuUIV.

.

SHIELDING BrhAID
(HAND APPLIED}

CABLE SHIELDING
TAPE

NO.33 SCOTCH TAPE
OR EQUIV.

MOISTURE SEAL
SPLICING TAPE G.E.8380
OR EQUIV.

! ¥ xe————GROUND
N WIRES

GROUND AT ADJACENT
FRAME MEMBER

CABLE
: JACKET

Termination Without Pothead
Multi-Conductor

Fig. 44

CONTROL CABLES

When control conduits enter the unit
from below, the conduit should not ex-
tend more than 4 inches above the floor.
The control cables may be pulled through
the conduits before or after the switch-
gear is installed, whichever is more con-
venient.

Connect the cables to the terminal
blocks in accordance with the wiring dia-
grams furnished for the requisition.

If the control conduits enter from
above, drill the top and bottom covers
of the front enclosure wiring trough to
suit the conduits. Fasten the conduits
to the bottom cover with locknuts.

The cables from the control power
source to the switchgear should be large
enough to avoid excessive voltage drop
when the circuit breakers are operated.
See testing instructions.

Where units have been split for ship-
ment, any control or other secondary leads
which must connect across the split will
be arranged with terminal blocks in the
cross trough or convenient side sheet
so that the wires can be reconnected.
The wires will be cut to length and form-
ed before being folded back so that a
minimum of time will be required for
reconnecting them.
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GROUND BUS

The ground bus is bolted to the rear of
the frame near thebottom. Itisarranged so
thazl coinnections to t‘l,}cle1 statign ground can be
made in any unit. ere the equipment is
shipped in moreé than one group, the sections
of ground bus must be connected by using the
splice plates furnished with the equipment.
Apply grease and assemble joints as out-
lined under ""Connections' (Page 20). Ground
bus connections are made in the lower por-
tion of the cable entrance compartment.
The switchgear ground bus must be connect-
ed to the station ground bus by a conductor
having a current carrying capacity equal to
that of the switchgear groundbus. Itis very
important that the equipment be adequately
grounded to protect the operator from injury
when short circuits or other abnormal oc-
currences take place and to insure that all
parts of the equipment, other than live
parts, are at ground potential.

LIGHTNING PROTECTION

It will be the responsibility of the pur-
chaser to provide suitable lightningarrest-
ers to protect the switchgear from damage

After the equipment has been installed
and all connections made, it should be
tested and inspected’ before putting in ser-
vice. Although the equipment and devices
have been completely tested at the factory,
a final field test should be made to be sure
that the equipment has been properly in-
stalled and that all connections are correct
and have not become loose in transporta-
tion. The primary equipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instruments and meters are given
in the instruction book furnished for each
device. The settings of the protective re-
lays must be coordinated with the other
relays on the system and therefore these
relays must be set by the purchaser. Gen-
eral instructions on setting the relays are

The operation of metal-clad switch-
gear is similar to that of other ‘types
except that it provides maxinmium. safety
to the operator and the feature/of {easy
removal and replacementyof ‘the circuit
breaker.

All circuit breaker gremovable ele-

ments of the same“typedand rating which
have duplicate wiring may be interchanged.

BREAKER POSITIONING

To place the circuit breaker in oper-
ating position, proceed as given below:

Clean,contacts and cover with a very
thin coating of,Contact Lubricant D50H47.

Push the breaker into the unit until it
rests against the stop.
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due to lightning. The General Electric
Company's recommendations astothe types
of circuits requiring lightning protection,
and a list of recommended lightningarrest-
ers, are contained in Bulletin GER-141,
copies of which are available upon request.

DOOR ALIGNMENT

If for any reason it is necessary tore-
align the doors of metal-clad switchgear
during installationthe procedure givenin the
following paragraphs should be followed.

After checking that the switchgear is
level and plumb as described above, startat
either end of the switchgear lineup and re-
align each door individually as required.

The top of each door shouldbe level with
the adjacent doors; the sides of each door
plumb; the surface of each door flushwiththe
adjacent doors; and the space between ad-
jacent doors equalized to permit their free
swing and present a neat appearance. The
door stops should be adjusted to permit a
door swing of approximately 105°.

Doors may be raised or lowered vertic-
ally, or moved forward or backward hori-

TESTING AND INSPECTION

given in the relay instruction books.,k Spec-
ial instruction books are furnished for
complicated automatic equipments, des-
cribing the sequence .ofyoperation of the
devices required to /perform the desired
function.

When transformers“are furnished to
supply the {control’ power, the primary
taps should belsélected so that the control
voltage indicatedjon the wiring diagram
is obtained onythe “secondary of the trans-
former. When @ battery is used to supply
the control) power, the cables from the
battery (to the\switchgear should be large
enough_ to(avoid excessive voltage drop.
Thefvoltageat the terminals of the breaker
closing coils, when the breaker is being
closed, should not be less than 112.5 volts
for, 125%volt coils and 225 volts for 250
voltieoils.

OPERATION

To raise the breaker, operate the
elevating control selector switch on the
elevating motor to '"Raise'. A clutchhandle
just above the elevating motor is thenpulled
forward until it closes the clutch limit
switch and engages the motor to raise the
breaker in the housing. The clutch handle
is held in this position until a limit switch
on the structure opens to stop the motor
at the end of the upward travel of the
breaker. The selector switch must not be
used to energize or interrupt the motor
circuit at any time.

To lower the breaker, proceed the
same as for raising except operate selector
switch to "Lower".

The clutch must be held in the en-
gaged position; otherwise, a spring will

zontally, by loosening the hinge mounting
nuts on the left side sheet and shifting the
hinge and door assembly asgallowedgby
the slotted holes in the hinge.

Doors may be shifted to the right or
left by adding or removing washersor shims
from between the hinge and side sheet.

Doors may be plumbed byéslightly bend-
ing the appropriate hinges. Todo this, open
the door and insergadriftpin in either of the
two holes in the hingé." Pulling forward on
the drift pin‘will move the doortothe right,
and pushing back willsmove the door to the
left. Adjustseachthinge individually as re-
quired to plumbjthe door.

When properlyaligned,thedoors of out-
door switehgear®should be tightly seated on
the gasketiall around. After aligning such
doorsy, close ‘and latch the door and check
the sealiby/running a 3" x 5'' card, shipping
tag, BBM card, or some similar card around
the edge of the door. If the card will pass
between the door and the gasket, thedooris
improperly adjusted, and should be read-
justed until the card will no longer pass
through.

The operation of the breaker with its
associated devices may be tested in the
unit while the equipment is energized by
use of the test coupler which is furnished.
Lower the breaker to the test or down
position. Attach the test coupler to con-
nect the breaker secondary disconnecting
device to that on the structure.

High potential tests to check the in-
tegrity of the insulation are not necessary
if the installation instructions in this book
are carefully followed. If the purchaser
wishes to make high potential tests the
voltage should not exceed T75% of the AIEE
factory test voltages.

Potential transformers and control
power transformers must be disconnected
during high voltage testing.

return it to its normal position opening
the electrical circuit to the motor.

The breaker may be raised and low-
ered by an emergency hand wrench which
can be inserted after removing the motor.

The motor is removed by unlatching
the motor assembly from the support and
disconnecting the motor lead plug.

After removing the motor, pull the
clutch forward and insert the manual wrench
into the end of the clutch coupling. The
breaker must be tripped before the wrench
can be inserted and held in the clutch
coupling.

TRANSFER TRUCKS

Circuit breaker transfer trucks are
furnished with outdoor metal-clad switch-

)
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gear to facilitate moving of circuit break-
ers from unit to unit or to maintenance
areas. The platform at the front end of
the transfer truck is adjustable in height.
See Fig. 8, view A, for instructions for
adjustment. The truck is equipped with
two latches, one to hold the breaker on
the truck and one to hold the truck to the
metal-clad switchgear unit. Both latches
engage automatically, and both are re-
leased by a single T-shaped foot pedal
on the rear of the truck. Depressing the
left side of the pedal unlatches the truck
from the switchgear unit, and depressing
the right side of the pedal unlatches the
breaker from the truck.

SPACE HEATERS

Space heaters are provided in all
outdoor equipment in order to keep the
inside temperature several degrees higher
than that outside. Heaters are also fur-
nished for indoor equipment when it is
known that abnormal atmospheric condi-

A regular maintenance schedule should
be established to obtain the best serviceand
reliability from the switchgear. Plant oper-
ating and local conditions will dictate the
frequency of inspection required. For
specific information regarding the main-
tenance of devices, suchas circuit breakers,
relays, meters, etc., refer to the separate
instruction book furnished for each device.
The inspection cabinet, which is furnished,
provides a convenient means for maintain-
ing the circuit breakers. Under normal
conditions the protective relays do not
operate, therefore, it is important to check
the operation of these devices regularly.

A permanent record of all maintenance
work should be kept, the degree of detail
depending on the operating conditions. In
any event, it will be a valuable reference
for subsequent maintenance work and for
station operation. It is recommended that
the record include reports of tests made,
the condition of equipment and repairs and
adjustments that were made.

BEFORE ANY COVERS ARE RE-
MOVED OR ANY DOORS OPENED WHICH
PERMIT ACCESS TO THE PRIMARY CIR-
CUITS, IT IS ESSENTIAL THAT THE CIR-
CUIT BE DE-ENERGIZED.

The primary circuits, of (metal-clad
switchgear are insulated in“order toreduce
the size of the equipmeént. However, this
insulation, except in/one or)two instances,
requires a certain amount of air gap be-
tween phases and to ground to ¢omplete the
insulation. Inserting anyjebjéet in this air
space, when equipment is energized, wheth-
er it be a tool or a part of the body, may
under certain conditions, in effect, short
circuit this air gap and,may cause abreak-
down in the primary circuit to ground and
cause seriousidamage or injury or both.

Care should'be exercised in the main-
tenancé “and, checking procedures that ac-

tions exist at the installation, or when
specified by the purchaser.

By maintaining a slight temperature
differential, the heaters help facilitate dry-
ing and prevent condensation and the re-
sulting corrosion and insulation deter-
ioration which might occur.

Heaters are normally located at the
sides of the breaker units, a few inches
above the floor. In auxiliary compart-
ments with a single rollout, the heaters
will be in the space above the rollout.
In auxiliary compartments with two roll-
outs, the heater will be on one of the
rollouts, for greater accessibility. Heat-
ers may also be located in superstructure
compartments, transition compartments,
and in bus ducts, if the operating con-
ditions require them.

Before energizing the heaters, be sure
the power source is of the proper voltage,
frequency, and phase arrangement, and

MAINTENANCE

cidental tripping or operation is not in=
itiated.

The switchgear structure€ andiconnec-
tions should be given the following overall
maintenance at least annually.

1. Thoroughly clean the, equipment,
removing all dust andfother,accumulations.
Wipe clean the buses and supports. In-
spect the buses®and connections carefully
for evidence of overheating or weakeningof
the insulation.

2. Measure  the resistance to ground
and betweeniphases of the insulation of
buses and, connections. Since definite
limits cannot, be given for satisfactory
insulation resistance values, a record must
be kept of the reading. Weakening of the
insulation “ffom one maintenance period
to (the néxt can be recognized from the
recorded/readings. The readings should
beytakenunder similar conditions each time
if pessible, and the record should include
the temperature and humidity.

High potential tests are not required,
but if it seems advisable, based on the
insulation resistance tests or after re-
gairs, the test voltage should not exceed

5% of the AIEE factory test voltage. Po-
tential transformers and control power
transformers must be disconnected during
high voltage testing.

3. Clean elevating mechanism and lub-
ricate jack screws and gears with lubri-
cant G.E. Co. #D50H15 (Atlantic Ref. Co.
#52 or equal).

4. Check primary disconnecting device
contacts for signs of abnormal wear or over-
heating. Clean contacts with silver polish.
Discoloration of the silvered surfaces is
not ordinarily harmful unless atmospheric
conditions cause deposits such as sulphides
on the contacts. If necessary the deposits
can be removed with a good grade of silver
polish.

Metal-clad Switchgear GEH-1802

is connected in accordance with theswiring
diagrams furnished with the equipment.
Also, be sure to remove all cartons and
miscellaneous material packedypinsidesthe
units before energizing the h¢aters,

Heaters should be visuallywminspected
several times a year to make sure they
are operating properly.

It is recommended that the heaters
be energized atgall times and that ther-
mostatic control not'be used. If thermo-
static contrel 18" used, the contacts of
the thermostatyshould be set to close be-
tween 95 EFpand“200 F on falling temper-
ature, de<energizing the heaters only when
strong sunlight beats on the switchgear.
Under,no c¢ondition should a differential
thermostat befused to control the heaters
because under conditions of extremely high
humidity this type of thermostat will not
operateypat all times to keep the heaters on
enough to prevent condensation in the
switchgear,

Before replacing breaker, apply a thin
coat of contact lubricant DSOH47 tobreaker
studs for lubrication.

5. Check to see that all anchor bolts
and bolts in the structure are tight. Check
tightness and continuity of all control con-
nections and wiring.

6. If the switchgear is equipped with
heaters, check to see that all heaters are
energized and operating.

OUTDOOR ACRYLIC PAINT FINISH

The outside of standard outdoor switch-
gear has acrylic paint finish, blue gray
ASA #24, providing improved resistance
to all atmospheric conditions, longer life
and less maintenance than with ordinary
paint finishes.

If it is desired to refinish acrylic
painted switchgear, it is necessary to use
one of the following procedures in order
to secure the best adhesion of the paint to
the original finish.

A. Refinishing with Acrylic Paint. It is
recommended that refinishing be done
with Du Pont acrylic paint of the desired
color. Obtain materials and instruc-
tions for application from the Du Pont
Company.

B. Refinishing with Alkyd or Oil Base
Paints. Two meéthodsarerecommeénded:

1. Spray one sealer coat of Du Pont
233E75300 or equivalent which has
been reduced to spraying viscosity
with Du Pont 37692 or 37666 thinner.
Air dry for one hour. Apply alkyd
or oil base paint.

2. Spray one sealer coat of Arco
214-806 primer which has been re-
duced to spraying viscosity with
Xylol. Air dry for one hour. Apply
alkyd or oil base paint.
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GEH-1802 Metal-clad Switchgear

PRIMARY DISCONNECT DEVICES

RENEWAL PARTS

ORDERING INSTRUCTIONS

RENEWAL PARTS SHOULD BE ORDERED FROM THE HIGH VOLTAGE SWITCHGEAR DEPARTMENT.
ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY FURNISHED.
SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBE

STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED. svcn ITEMS
SHOULD BE PURCHASED LOCALLY.

FOR PRICES, REFER TO THE NEAREST OFFICE OF THE GENERAL ELECTRIC COMPANY.

IF INSULATING MATERIAL, SUCH AS TAPE, VARNISH, COMPOUND, ETC., IS REQUIRED, IT MUST BE
SPECIFIED SEPARATELY.

IF PARTS LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTORY, ORDER MUST SO STATE.
NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT. PARTS NOT USED IN
ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS.

© oo hwNE

(SEE FIG. NO. 10)

REF.
NO.

DESCRIPTION

5 Front Primary Disconnect Device
| Assembly, 3 Pole, Complete with
Connections

6 Rear Primary Disconnect Device
Assembly, 3 Pole, Complete with
Connections

NOTE: Insulating material required for
Ref. Nos. 5 and 6 will be furnished
with order.

Fig. Y5A View Showing Elevating Mech-~
anism Motor and Control Unit

POSITIVE MECHANICAL INTERLOECK:

Complete Left Hand (Ref. No. 1) Complete Right Hand (Ref. No. 2)

Fi'gs, 45 Elevating Mechanism for M-26 Equipments Rated 250 mva or less
and M-36 Equipments Rated 1200A 500 mva or less

9A

7A

(FIG. NO. 45A)

REF. NO.

DESCRIPTION

3
4
4
4

18

Complete/positive ‘mechanical
interlock assembly

Elevating mechanism motor
(115-v d=e)

Elevating mechanism motor
(230-v d-c)

Elevating mechanism motor
(230-v d-c)

Spring only

28

Complete Left Hand (Ref. No. IA) Complete Right Hand (Ref. No. 2A)

Fig. 46 Elevating Mechanism for M-36H Equipments Rated 750 mva,
M-26H Equipments Rated 350 mva and M-36 Equipments Rated 2000A

Fig. 45A (8024142)

Fig. 45 (8024360)

i

Fig. 46 (802u362)/

vi
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Fig. 46A (8027408 & 8027404,

Fig. 47 (8024364)

Fig. 48 (8024366)

(8027367)

Fig. 49

7  BA 9B99A

Complete Left Hand (Ref. No. IB)

Fig. 46A
ELEVATING MECHANISMS
Figs. 45, 46 and 46A
REF. NO. DESCRIPTION
7 Miter gears, pair
TA Roll pin for miter gear
8 Shaft, right
8A Shaft, left
9 Sprocket
9A Roll pin for sprocket
9B Bear{’ng Block
10 Spur gear
10 Pinion gear and rod
10A Roll pin for spur gear
11 Stop stud
11A Stop bolt
12 Pinion gear and rod
12 Spur gear
12A Roll pin for spur gear
13 Locking spring
14 Stop shaft
14A Roll pin for stop shaft
14B Stop shaft bracket
15 Clutch spring
15A Roll pin for clutch spring
16 Slide Clutch
17 Jack Screw

& ¥

Fi1g. 48 Shutter Mechanism Assembly M-26

Metal-clad Switchgear GEH-1802

9A 9 98

TATTA

10 10A 144 13

Complete Right Hand (Ref. No. 28B)

Elevating Mechanism for M-36HH Equipments)fRated 1000 MVA

19

Fig. 47  Angle Bracket and Chain Drive
REF. NO. DESCRIPTION

19 Bracket

20 Roller

21 Retainer

22 Chain

Fig. 49 Shutter Mechanism Assembly M-36
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GEH-1802 Metal-clad Switchgear

REF. NO DESCRIPTION
25 Isolating barrier supportfangle
26 Rear isolating barrier
27 Intermediate isolating barrier
28 Front isolating barrier
29 Isolating barrier clip
30 Isolating barrier support
31 Front support clip (not shown)
32 Front intermediate support
33 IntermediatesSupport
34 Rear intermediaté)support
35 Rear supporty€lip (not shown)
36 Lower intermediate support
37 Lower intermediate support clip
REY. | LOGATION|RATING|  DESCRIPTION
38 int. 1200A. |1 connection bar, down
39 int. 1200A. |1 connection bar, up
40 end 1200A. | 1 connection bar, down
41 end 1200A. | 1 connection bar, up
42 int. 1200A. | no connection bar
43 end 1200A. | no connection bar
44 int. 1600A. |1 connection bar, down
45 int. 1600A. | 1 connection bar, up
46 end 1600A. | 1 connection bar, down
47 end 1600A. | 1 connection bar, up
4% int. lgOOA. no connection bar
f 4 end 1600A. | no connection bar
Fig. 50  Bus Supports 50 int. | 2000A. |1 connection bar, down
51 int. 2000A. | 1 connection bar, up
52 end 2000A. |1 connection bar, down
53 end 2000A. | 1 connection bar, up
54 int. 2000A. | no connection bar
55 end 2000A. | no connection bar
56 int. 2000A. |2 connection bars, dowr
57 int. 2000A. | 2 connection bars, up
58 end 2000A. |2 connection bars, dowr
59 end 2000A. | 2 connection bars, up
59A * * Insulating boot
59B Plastic rivet for boot

to be used.

Fig. 5l Bus Connection Box Fig. 52
(4.16 or 13.8 kv Units) (4.16 kv Units Only)

30

* Specify unit number and phase on which boot is

Bus Connection Boot

Fig. 50 (8020152)

U

(8012365)

Fig. 5§

2

Fig. 52 (8026455)

o



Fig. 53 (8024363)

Fig- 5% (8011607)

Fig. 55 (835¢403)

Metal-clad Switchgear GEH-1802

Fig. 54/ Dgor Handles and Locks
REF. NO. DESCRIPTION
70 Panel lockinz handle
71 Panel handle
72 Door locking handle
73 Door handle
4 Socket
Fig. 53 Wiring Devices and Miscellaneous Parts
REF. NO. DESCRIPTION
60A | Limit Switch SB1 type (upper;
60B |Limit switch SB1 type (lower
61 Light switch
62 Keyless receptacle
63 Duplex receptacle
64 Strip heater
65 Fuse block, open type*
66 Fuse block, dead front*
67 Limit switch, mercury type
Fee 68 Complete secondary disconnect device
Fig. 45A(69| Complete stationary auxiliary
switch and mechanism
* Specify amp rating of fuse and number of poles.
ﬁm
77
L5 264 UE FUSE ROLLOUT UNIT
3 o . - 92 REF. NO. DESCRIPTION
6 75 Fuse clip
76 6 Insulator
/ | 85 M Ground Bar
76 8 Ground Finger
76 )/ 84 84 9 Barrier
90. 80 Cover
93 81 Tray
; 7 82 Strap
84 7 83 Insulator Support
4/ 84 Insulator Clamp
1 83 176 76 85 Barrier
/ 84 86 Compound Strap
L X = 817 Finger
T K 4 88 Connection bar
89 Connection bar
90 Conneection bar
91 Connection bar
92 Connection bar
93 Connection bar
Fig. 55 Fuse Rollout Unit
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Fig. 57 Control, Transformer Rollout Unit SINGLE & TRIPLE-CONDUCTOR POTHEADS
REF. NO. DESCRIPTION
201 Triple-conductor pothead assembly
202 Body
203 Insulators and support
gy0s20% an 204 Wiping sleeve
207,208,209 205 Gaskets for triple-conductor pothead
206 Terminal
a3 207 Contact nut
208 Washer
210 209 Palnut (3/4 in. - 12)
210 Pipe plug (3/4 in. std.)
212 211 Pipe plug (1/8 in. std.)
212 Single-conductor pothead assembly
213 Body and insulator .
214 Gaskets for single-conductor pothead
215 Wiping sleeve
Fig. 58 Single and Triple~Conductor Potheads :
GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA. -

POTENTIAL TRANSFORMER ROLLOUTUNIT

REF. NO. DESCRIPTION
94 Insulator
95 Insulator clamp
96 Insulator support
97 Disconnect barl
98 Finger
99 Barrier
100 Disconnect bar
101 Disconnect bar
102 Barrier
103 Ground finger
104 Ground fingergSupport
105 Ground finger support
106 Barrier
107 Sec. disconnect gstationary)
108 Sec{ diseonnect (movable)
109 Brace
110 Tray
111 Cover

CONTROL TRANSFORMER ROLLOUT UNIT

REF. NO. DESCRIPTION

175 Insulator

176 Insulator clamp

177 Insulator support

178 Contact bar

179 Ground finger support

180 Ground finger

181 Ground shoe contact

182 Fuse clip

183 Primary contact

184 Ground bar

185 Ground finger support

186 Ground finger

187 Cross angle

188 Barrier

189 Barrier

190 Sec. disconnect (movable)

191 Sec. disconnect (stationary)
(not shown)

192 Tray

193 Cover

Figo 56 (835C404) G

¥

Fig. 57 (835C402)

Fig. 58 (110340t _





