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FIG. 2 (1169287} TYPICAL OUTDOOR METAL~CLAD SWITCH-
GEAR EQUIPMENT - FRONT VIEW

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




ETAL-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 apparatus and
power circuits.

The switchgear consists of one or more units

which are mounted side by side and connected mech- INTERRUPTING
anically and electrically together to forma complete CIRCUIT CAPACITY CURRENT | FIGURE
switching equipment. Typical equipments are shown BREAKER KVA
in Figures 1, 2 and 3,

The circuit breakers are easily removable to TYPE M-26
provide maximum accessibility for maintenance with
minimum interruption of services, The swiichgear AM-4.16-250 250,000 1200 - 2000 4
is designed to provide maximum safety to the AM-4,16-350 350,000 1200 - 3000 5
operator. All equipment is enclosed in grounded
metal compartments.

TYPE M-36

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 ﬁﬁ:%g'g:ggg 2%8’888 %ggg - %888 2
as covered in ANSI standards. Operationatcurrents AM-13.8-1000]  1.000 000 1200 - 3000 6
above the equipment rating will result in temperature AM-7.2-500 "500.000 1200 - 2000 4
rises in excess of these standards, and is not
recommended. For outdoor installation the same

bagic equipment i8 built inte 4 weatherproof housing
as in Figures 2 and 3,

FIG. 4 (8034472)

FIG. 5 (8034807) FIG. 6 (8035725)

MAGNE-BLAST BREAKERS

These instructions deo not purport to cover all details or variations in egquipment nor to provide for
every possible contingency to be met In connection with installation, operation or maintenance. Should
further information be desired or should particulary problems arise which are not covered sufficiently for
the purchaser's purposes, the matter should be referred to the General Electric Company.

Po the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crateleaving thefactory isplainly
marked at convenient places with case number,
requisition number, customer's order, fronfor rear
and when for size and other reasonsﬁ 15 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 listis
forwarded with the shipment, packed in one of the
cases. The caseisespecially markedandits 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 thefactoryare care-
fully inspected and packed by workmen experienced
in the proper handling and packing of electrical
eguipment, Upon receipt of any apparatus an
immediate inspection should be madefor any damage
sustained while enroute, If injury is evident or an
indication of rough handling is wvisible, a claim for
damage should be filed at once with the transportation
company and the General Electric Company notified
promptly. Information as to damaged parts, part
number, case nuinber, requisition nurnber, ete.,
should accompany the clalm.

HANDLING

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

Methods of handling outdoor equipment are shown
in Fig. 8, After the equipment is in place the lifting
plates should be réemoved 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 equipmentfor any
length of time, the following precautions should be
taken to prevent corrosion:

1. Uncrate the equipment,

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

3. Store in a clean, dry place with a moderate
temperature and cover with a suitable canvastopre-
vent deposit of dirt or other foreign substances upon
movable parts and electrical contact surfaces.

4, Batteries should be uncrated and put on
tricle charge 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 insulation system
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 toappropriatebreaker instruction
book.

DESCRIPTION

Each unit 15 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 withdrawal area. It consisis of a compart-
ment with a hinged door or panel upon which are
mounted the necessary instruments, control andpro-
tective devices. The terminal blocks, fuse blocks,
and some control devices are mounted inside the
enclosure on the side sheets andatroughis provided
at the top to carry wiring between units,

PRIMARY ENCLOSURE
The primary enclosure contains the highvoltage

equipment and connections arranged in compartments
to limit the effecis of faulis 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 wheelsfor easyinsertion
and removal. Refer to Figure 4, 5, 6.

All removable elements furnished onaparticular
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.
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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 mechanism for elevating or low-
ering the removable elemsnt toor from its connected
position supports the removable element in the oper-
ating position. In the itest position the breaker is
lowered to the guide rails and withdrawn from the
fully inserted position 2 1/4 inches.

This mechanism consists of heavy-duty steel
jack screws on which are carried nuts to support the
elevating carriage. The carriage is sodesignedthat
the removable element can be readily inserted or
withdrawn afier the carriage hasbeenloweredtothe
disconnected position without necessitating the re-
moval 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 bailtinto the metal-cladframeto
guide the removable breaker elemsnt into correct
position before the breaker is raised into the
operating position by means of the elevating mech-
anism which is motor operated.

For a detailed explanationof the elevating mech-
anism refer to description under "OPERATIONY,

12

ELEVATING MOTOK

One elevating motor is furnishedfor each equip-
ment, It is designed for quick interchangeability
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 provided and must be
plugged into the receptacle above the motor mounting.
A selector switch is mounted on the 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 disconnecting devices utilize silver
to silver contacts to insure against reduction of
current carrying capacity due to oxidation of the
contact surfaces. These contacts are of the high
pressure line contact 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-
partment with 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 holted 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,

FIMAL 3000/ CONTACT WIPE
POSITION RREA SHOULD BE A
post MINIMUM OF GO,
| CONTACT WIDT
brod _l
1R0OA & 2000A CONTACT
ELECTRICAL 2 = E WIPE SHOULD BE A LINE
y re—__. ) T z 70§ WIDE
n INTIAL [ BT
| ELECTRIcAL i | 9N @ (eRensE wipe)
| _CONTACT 'ﬂ D—" 33
lr:lc"\- - A-?:':-"_ E =2 m\gm‘d lﬂ\‘:‘
N 4
it Y- = <q e
“ 1 L ’-J
il 3 e |-———
b i &
. T 5
nod L bt

FIG. 11 BREAKER INSERTION IN PRIMARY DISCONNECTING
DEVICES




CURRENT TRANSFORMER AND CABLE
COMPARTMENT

The current transformers are mounted in a
compartment isolated from the other equipment.
Provision is made in this 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 a grounding device isprovided 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 toa
position in front of the stationarypartof the primary
disconnect device, providing a safe striking distance
from all live parts. See Figure 12,

FIG. 12 POTENTIAL TRANSFORMER ROLLOUT SHOWN. IN
WITHDRAWN POSITION

DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig, 13, are used
a8 a means of isolating circuits or bus sections,
where operation is infrequent and a circuit hreaker
cannot be economically justified, The device consists
of a framework to simulate the circuit breaker

Metal-clad Switchgear GEH-1802

removable element with a set of six studs similar to
those on the magneblast breakers., The lower end of
the studs are connected, fronttoback, 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 connects the front set of metal-clad disconnecting
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 element can be operated. Referto Figure 15.

FIG. 13 DUMMY REMOYABLE 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 c¢ircuit 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 to the 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-
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ally justified.

The fuses are mounted on a movable support
equipped with disconnecting devices. Control power
fransformers 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 theyare 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 beusedtointerruptload current. Mechan-
ical or keyinterlocks are appliedtoprevent 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 eguipment, The
device can alsc be used for applying power for high
potential tests or for fault location, to measure
insulation resistance (Megger). By using potential
trai)r;sformers, it can also be used for phasing out
cables.

The three studs of the deviceare similar to those
of the magne-blast circuit breakers. The studs are
mounted on a removable 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 engage the rear (Line)
contacts only of a metal-clad unit.

14

To indicate the proper placement of the studson
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 eircuit breaker elevating mechanism.

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

B

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 ROLLOUT SHOWN IN OPEN POSITION

INSTALLATION

Before any installation work is done, consultand
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 protect against
shipping damage.

CAUTION - BUS SHIPPING BRACES MUST BE
REMOVED PRIOR TO ENERGIZING. SHIPFING
BRACES ARE PAINTED YELLOW AND MAY BE
FOUND IN ANY UNIT WITH A RED "CAUTION"
LABEL ON THE FRONT OF THE SHUTTER. THE
BRACES ARE INDICATED ON THE ARRANGEMENT
DRAWINGS. AN ADDITIONAL "CAUTION" LABEL
WILL BE FOUND ATTACHED TO ONE OF THE
BRACES.

After the shipping braces have been removedall
joints must be properly tightened and insulated before
energizing the bus.

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

LOCATION

The recommended aisle space required at the
front and at the rear of the equipment is 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,

16

The space at the rear must be sufficient for
installation of cables, for inspectionand 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 to avoid distortion
of the switchgear structure and the equipment be
compleiely 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 shouldbe 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 weldthe 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. 17 (545D856) OUTDOOR METAL-CLAD SWITCHGEAR - ADDITION OF UNITS TO LINE

8-32 SELF TAPPING SCREW

PROCEDURE
1 REmovE ROOF CAS END JCREEN, GAUOND BUS CONNECTION, ANG
Envo secrson., SEE VIEW ‘A § WEW 'D7

SET MEW unIT(E) IN PLACE Awp BOLY TCGETHER AS SHOWN
W ASSEMELY "8 ¢ ASSEHBLY ‘C°

ASSEMBLE JTEMS LISTED IN PROCEDURE mo.l
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ASSEMALE WEW ROGF CAPS AF SHoww I VIEW AT B VIEW DN

»

ASSEMALE GROUND BUS Seui08 SETWEEN EIIS{MIQ AND .
NEW GROUND BUS. AS SHOWY /N ASSEMELY 57 ASSTImT T

ASSEMBLE BYS SARS AnO INSULATE PER
INETRUCTION B00R.

'
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FIG. 20 (453A738)

OUTDOOR TRANSITION COMPARTMENT

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

Quidoor Equipment

Outdoor equipments are furnished both with and
without rear enclosures. Recommendations for
foundations for both types are given in Fig. 8.
Primary and secondary conduits should be installed in
accordance with the requigition 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 must be
weatherproofed. Assemble the gasket between the
doors, using cement provided. Refer to Fig. 8,
Section B-B, Assemble the 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 is furnished with an enclosed, 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 equipment with a
protected aisle:

(1) Install the switchgear inacecordance withthe
procedure given above for outdoor equipment,

(2) Remove the shipping covers from the control
panels, Since the relay andinstrument casesare not
weather-proof, the control panels should be protected
from inclement weather until the insiallation 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) Movethe 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 hbolted 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 must fit 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 enclosureinplaceat both ends,
and holt 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 placedinaccordance with
the requisition drawing. See Fig. 9, view Y.

{(8) Assemble the dome over the roof opening

19




- throat,

GEH-1802 Metal-clad Switchgear

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 assembled in order 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
mcdification, 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 on its

foundation prior fo 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 2A, and to the
surfaces against which the gasket presses. Bolt
transition compartment te 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 tothe surfaces against
which the gasket presses, and place the gasket over
the mounting studs on the transformer tank wall.
Slide transformer in place, guiding the transformer
mounting studs through the mounting holes in #1.
Center rubber seal bhetween #1 and #3 hefore
tightening nuts, maintaining 24" between transformer
tank wall and end of metal-clad, Donot apply varnish
to the rubber seal between #1 and#3. Cut secondary
| conduit #10 to length and assemble under the trans-
, ition.

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

| (c) If the power transformer and metal-clad
! switchgear are in place, disassemble transition as
~ tollows: Remove covers #8 and#9, adapter #1, dome
. #7, braces #4. Apply Sterling U 310 varnish to both
sides of gasket #2A, and tothe suriaces against which
the gagket presses, before bolting #2 to metal-clad
: Apply Sterling U 310 varnish to both sides
. of gasket #1A, and to the surfaces against which the
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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 botfom to maintain size
and proper alignment, then tighten #1 totransformer
tank. Assemble connections, terminals, supporis
and complete all joints, Assemble dome #7, side
covers #8 and bottom cover #9. Cut secondary
conduit #10 to lemgth and assemble under the
transition.

Connect heaters located in 13.8 kv class tran-
sition compartment,

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

BREAKER REMOVABLE ELEMENT

Before installing or operating the removable
element consult the circuit breaker instructions for
directions on installation 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 thé 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

Beiore adding units to existing equipment,
consult and study all drawings furnished with the
equipment, In addition to the usual 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 COVERS 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 BE DOWNE ONREMOTE EQUIPMIENT
CONNECTED TO A UNIT, THE BREAKER FOR THAT
UNIT SHOULD BE PLACED IN 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 18
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 remove 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 deseribed
above,

When the units are in place and mechanical
assembly is completed, assemble the main bus and
other primary connections per the instructions below.
(Removal 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, Thehardenedboxand compound 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 gilver surfaced or
equivalent. Do not use unplated copper or aluminurm
bars. All field assembled joints In primary con-
ducitors, regardless of material or method of insula-
tion, should be made as described below:

(1) Wipe silver clean. Do not use steel wool,
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
qguantity so that the contact area will
be thoroughly sealed with excess grease
squeezed out of the joint when tightened.
The bolts should be tightened to the torque
valueg, shown in Table A, Fig. 23. After
the bolts have been securely tightened, the
joints are insulated using the molded poly-
vinyl-chloride boots which are furnished.
These boots areplacedover the bolted joints
and the boot flaps are secured with nylon
rivets,

(3) In some cases external connections are
made to metal-clad bus by bars. The
metal-clad bars are normally silver plated.
Unplated bars, either copper or aluminum,
should not be used 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)
(b)

Remove compartment covers.

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,

Bolt
Size

TIGHTENING TORQUE IN FOOT POUNDS

Bolted connection Bolted connection
using standard wash, |lusing standard wash,
LK. wash, nut with prevailing torque
D50H109 lock nut with D50E 109

3/8-16

20-30 15-20

1/2-13

45-55 30-35

5/8-11

60-70 45-55

(c)

FIG. 23

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

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

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

(2) Fill all cavities around bolts and nuts with
ABQOH118 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) ™I Joint - Place 4" wide double thick Irrathene
tape over the AS0HI119 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, 268, 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 D589,

(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 only be
applied to those assemblies furnished with the
molded bus barrier, Figure 36, This barrier
is distinguished by the raised surface around
each bus bar. Those assemblies not furnished
with this barrier will have to be taped., See
above,

PVC boots can be applied to 13.8kv - 1000 MVA
bus compartment or any elevated bus compart-
ment using flai, non molded bus supports,

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

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

(4) Secure the PVC boot with self-locking fasteners
furnished. Joint 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
INSULATION for 4.16 KV EQUIPMENT
The instructions 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 jointand applica-
tion of the tape insulationis the same as outlined
for the 13.8 equipment exceptuse 1/2 the amount
of insulating tape and use the U-311 (black
varnish). Refer to Table in Fig. 26,

(2} In unit substations, the connection bars should
be assembled in the transition compartment
(Figure 19 and 20) and the connections at the
transformer terminals taped and painted as
indicated above. The conduit for secondary
circuits should also be assembled in or below
the transiiion compartment.

CLEANING BUS INSULATION

Main bus bars are insulated with 2 high tem-
perature thermoplastic material having excellent
dialectric and mechanical properties, When cleaning
is necessary only denatured alcohol or iso propyl
alcohol should be used to remove any foreign
materials from the insulation surface.

Paint on Porcelain: Use methylene chloride
based paint remover, Wipe off with distilled water.
Extreme care should be taken not to get any on
Noryl, compound 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 and the flanges of both duct sections
with Sterling U310 or U311 varnishbefore assembly,
Bolt the two duct sections together. Remaove 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 overthe joint. See Yig, 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.

Qutdoor 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 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 GEI-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 of oil from the end of oil
im&regnated varnish cambric or paper insulated
cable,

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

No insulation materials are furnished for cable
terminations, When potheads are supplied as part
of switchgear insulafion materials are furnished for
the bar terminations 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
;%rminaéting a shielded cable is shown in Figures

and 23,

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

Metal-clad Swichgear GEH-1802

INSULATING PRIMARY CAELE
TERMINATIONS

ALl 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 extends beyond the painted
glass tape furnished by the factory. (2" for
5KV, 3" for 15KV). It may be necessary
to remove the currenttransformer 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
of insulating and glass tape.

(3) The instructions for application of the tape
insulation is the same as outlined for
"Taped 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. 2%, 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 cahle 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 materials for
comyleting 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 toFig.28 and 29 for
reference,

TERMINATION WITHOUT POTHEAD

The factory does notfurnishinsulating materials
for completing the primary cable termination at the
cable clamp or for stress cones. In all cases
carefully follow the cable 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. 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 excessive heat on insu-
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lation. 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-conduc-
ting tape to expose conductor for distance of one
inch plus length to be inserted into terminal lug,

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

6. Taper insulation for one inch as shown. See
Fig, 28.

7. Apply end seal. Clean surface over which
splicing tape is to be applied and coat with G.E,
No. A50P68 adhesive cement or equivalent. When
solvent evaporates, buildup with splicing tape GE8380
or equivalent, as shown.
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Build stress cone. Clean cable surfaceand
coat with G.E., No. AS0P68 adhesive cement or
equivalent. When solvent evaporates, build up cone
with splicing tape GE8380 or equivalent, for length
B plus B. Betweenpoints MandP, 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.

FIG. 25 (104A2714) 13.8 KV TAPED JOINTS

9. Pass a turn of tightly drawn braid around
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INSULATING BOOT

exposed portion of shielding tape at point Mand 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 braidtogether 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 Scotchtape, half lapped. Obtain a smooth
wrapping but do not siretchtape more thannecessary.
Add two layers of splicing tape.



11. Pencil jacket for 1/2 incii 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. Obtaina smooth wrapping hut
do not stretch tape more than necessary.

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

The factory does notfurnishinsulating materials
for completing the primary cable terminations atthe
ciamp ferminal or for the siress cones. Refer to
¥ig. 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 1-1/2 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 complete
tape seal in crotch formed between the three
conductors. Bond and ground the ground wirses,

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
ground must then be grounded,

GROUND FAULT CURRENT TRANSFORMERS
(THROUGH-TYPE)

Through-type currenttransformers (See Fig. 27)
are furnished where specified for sensitive protection
against ground faults. These transformers arenor-
mally installed in ahorizontal position directly above
or below the primary cable terminals, so that the
primary cable or cables can pass throughthem. One
transformer is requiredfor eachthree-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-
nighed 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 used, itis
recommended that the sheath or shield be grounded
solidly to the switchgear ground bus, The ground
lead should be bonded to the sheath or shield on the
side of the current transformer away from the
primary terminals. Incases where the ground cannot
be applied before the cable passes throughthetrans-
former, bond the lead to the sheathor shield between
the transformer and the primary terminals, The
ground conductor must then be passed backalong the
cable path through the current transformer before
being connected to the ground bus.

Where potheads are used in units provided with
ground fault current transformers, the pothead
mountings must be insulated from ground.

CONTROL CABLES

When control conduits enter theunitfrombelow,
the conduit should not extend more than4 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 diagrams furnished for
the requisition.

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

The cables from the control power sourcetothe
switchgear should be large enoughtoavoid excessive
voltage drop when the circuit breakersare operated.
See testing instructions.

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
ﬁhminimum of time will be requiredfor reconnecting

em.

GROUND BUS

The ground bus is boltedtothe 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 thanon€ group, the
gections of ground bus must be connected by using
the splice plates furnished with the equipment.
Assemble the ground bus joints as outlined under
"CONNECTIONS" (Page 19). Groundbus connections
are made in the lower portion of the cable entrance
compartment. The switchgear ground bus must be
connected to the station ground bus by a conductor
having a current carrying capacity equal to that of
the switchgear ground bus, It is veryimportant 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 field it 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 andother
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 nutsand
connection bars with A50H119 compound.
Form a smooth surface for taping, thus
preventing air voids. The compound is not
an insulating medium and shouldnotbeused
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 insulationontheflat
surfaces.

(4) Over the insulating tape, apply one layer of

glass tape, half lap as aprotective covering
as shown in Fig. 26.

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

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

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

After checking that the swilchzear 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 mounting nuts on the 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 bending the
appropriate hinges. To do this, open the door and
insert a drift pin in either of the two holes in the
hinge. Pulling forward on the driftpinwill move the
door to the right, and pushing back will move the
door to the left. Adjust each hinge individually as
required to plumb the door.

When properly aligned, the doors of outdoor
switchgear should be tightly seated on the gasket all
around. After aligning such doors, close and latch
the door and check the seal by running a 3" x 5"
card, shipping tag, IBM card, or some similar card
around the edge of the door, If the card will pass
between the door and the gasket, the door is
improperly adjusted, and should be readjusted until
the card will no longer pass through.

TESTING AND
INSPECTION

Atter the equipment has been installed and all
connections mede, it should be tested and inspected
before putting in service. Although the eguipmen®
and devices have been completely tested at the
factory, a final field test should be made to be sure
that the equipment has besen properly installed and
that all connections are correct and have notbecome
loose in transportation. The primary equipment
should be completely de-cenergized while the tests
are in progress, See installation,

Directions for testing devices such as relays,
instrumants and m<ers are given in the instruction
book furnishad for each device, The ssitings of the
protective 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 instructions
on setting the relays are given in the relay instruc-
tion books. Special instruction books are furnished
for complicated automatic equipments, describing
the sequence of operation of the devices required to
perform the desired function,

When transformers are furnished to supply the
control powsar, the primarvy taps should be selected
50 that the control voltage indicated on the wiring
diagram is obtained on the secondary of the trans-
former, Whean a battery isused to supply tha control
power, the cables from the battery to the switchgear
should be large enough to avoid excessive voltage
drop. The voltage at 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 volt coils,

The operation of the breaker with its associated
devices may be tested in the unit while the eqguip-
ment is energized by use of the testcoupler which is
furaishadg.

SOLENQOID OPERATED BREAKER

Lower the breaker to the test or down position.
Attach the testcoupler 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
diszharge cam releasesthe breaker interlock, Attach
the test coupler to connect the breake:r secondary
disconnecting device to that on the structure,

High potential tests to check the integrity of tha
insulation are not necessary if the insulation instruc-
tions in this book are carefully followed. Should the
purchaser desire to make high potential 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 test voltages andare in accordance
with ANSI standards.

Potential transformers and control power 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 providas
maximiim safety to the operator and the feature of
easy removal and replacement of the circuitbreaker.

All circuit brea%er remivable elemenats 9f the
same type and rating whichhave duplicate wiring may
be interchanged.

BREAKER POSITIONING

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

Thz elevating meczhanism 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 make
adjustments unless the breaker is open.

Rub a small amount of contact lubricant D50H47
on 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 assuring thatthe breakeris in the
open position, push the breaker into the unit until it
rests against the rear of the front lifting saddie of
the elevating mechanism.

The clearance between the interference block on
the breaker and the interference block on the inter-
lock lock mechanism {(view X-X Figure 29) shouldbe
from 1/16" to 1/8", Atthis point the breaker positive
interlock roller should be centered in the hottom
"VEE'" of the interlock cam plate.

To elevate the breaker, operate the elevating
control selector switch on the elevating motor to
"RAISE". A clutch handle just above the elevating
motor (clutch handle is under the elevating mctor
in the 1000 MVA Unit} is then pulled forward until
a motor limit switch closes and the motor clutch
engages to raise the breaker in the unit, Carefully
raise the breaker and while elevating note that the
shutter slides open and the breaker studs center
with respect to the openings in the stationary
disconnecting devices or injury to the contacts may
result.

The clutch handle is held in the forwardposition
until a limit switch on the structure opens to stop
the motor at the end of the upward travel of the
breaker. The springs will charge.

The motor selector switch must not be used to
energize or interrupt the motor circuit at any time.

When the breaker is fully elevatedthe clearance
between the breaker lifting rail and the upper stop
b?h:s should not be more than 1/8" and not less than
3/32",

The positive interlock reller should be centered
in the upper "VEE" and the interlock roller should
have 1/16" clearance to the stationary interference
plate directly under it.

To lower the breaker, proceed the same as for
raiging except  operate the selector switeh to
"LOWER", The cluich must be held in the engaged
position; otherwise, a spring will return it to its
normal position, opening the electrical circuit to the
motor,

The breaker may be raised or lowered by an
emergency hand crank whaich can be inserted after
removing the motor. The motor is remcved by un-
latching the motor assembly from its support and
disconnecting the motor lead plug. After removing
the motor, pull the clutch forward and insert the
manual crank into the endof the clutch coupling., The

30

breaker musthe openbefore the crank canbe inserted
and held in the clutch coupling.

After the breaker isloweredand withdrawnfrom
the unit inspect the contact surfaces of botih the
breaker studs and the stationary disconnecting
devices,

fa) Each segment of the stationary disconnect-
ing device should make a heavy impression in the
contact lubricant D30H47 on the hreaker studs.
Contact wipe should start not lessthan 1/8" from top
of the contact ball although each contact need not
start at the same location, See Fig. 11.

{b) The penetration of the breaker stud inside
the stationary disconnecting device, as'indicated by
the contact lubricant D50H47, should be 3/4" to
7/8", See Fig. 11. This indicates that the breaker
studs contacted at the full pressure center of the
gilver 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 to raise or lower the breaker tothe proper
location., Lock the stop bolts in the new position.

(d) If proper contacting cannot be attained by the
above methods, additional adjustments will be nec-
€8S5ary.

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

POSITIVE INTERLOCK
GENERAL

The positive interlock functions to prevent
raising or lowering a breaker except when the
primary contacts are open. It also prevents closing
primary contacts when the breaker 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
remove 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 assuring thatthe breakerprimary
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 the
removable element is obstructedfrom being raised to
or lowered from the operating vosition when the
primary contacts are closed.




BEFORE 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 "RAISE"
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 dimension,

Trip the breaker manually and elevate to the
operating position. AGAINITIS EMPJASIZED THAT
THE PRIMARY CIRCUITS MUST BE DE-ENER-
GIZED BEFORE MAKING THIS CHECK OF THE
POSITIVE INTERLOCK.

Electrically close the breaker. Snap the selector
switch to "LOWER" position and pull the clutch handie
forward. Again, adefinite stop should be 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 MAKAE ANY ADJUSTMENT., COM-
MUNICATE WITH THE NEAREST GENERAL ELEC-
TRIC CO., OFFICE FOR ADDITIONAL INSTRUC-
TIONS.

POSITIVE INTERLOCK ASSEMBLY FOR
STORED ENERGY

To place the breaker in the operating position,
proceed as given below, The elevating mechanismis
accurately leveled and checked at the factory and
should require no adjustment. Do not install or
remove the breaker or make adjustments unless the
breaker primary contacts and or closing springs
are discharged.

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 assuring thatthe 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.

BEFORE PROCEEDING WITH THIS CHECK IT IS
NECESSARY THAT THE PRIMARY CIRCUITS 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 free and the closing springs discharged until
the breaker is 1/4" off the breaker floor rail.
{See detailed description of Spring Discharge Cam
under separate heading).

SAIN IT IS EMPHASIZED THAT THE PRIMARY
CIRCUITS MUST BE DE-ENERGIZED BEFORE
%\J/I.-'LKING THIS CHECK OF THE POSITIVE INTER-

OCK.
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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 that the 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 mofor circuit
limit switch from energizing the motor circuit and
lowering the breaker,

A minimum of 1/16" mustbe maintained between
the sliding clutch and the motor connector when the
positive interlock is blocked by the breaker inter-
lock roller. BSee Fig. 15 for dimension. Trip the
breaker manually and lower the breaker to the fully
lowered position. During the last 1/4" of travel the
spring discharge cam will discharge the stored
energy springs and maintain fhe breaker trip free
as long as the breaker remains in the unit. If the
interlock does 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 (F'ig. 30A) the clearance between the endof
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 whenthe circuit
breaker is in the test position.

SPRING DISCHARGE CAM

The spring discharge cam is mounted onthe left
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. Atthispointthe pogitive inferlock
is blocking the spring charging and closing circuit
open.

When lowering the breaker from the operating
position the breaker mustbe openbefore 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 machanism,

If after test operations the breakerisleft 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 cluteh.

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 key can
then be removed.

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

Snap the selector switch to the "off" position.
The clutch handle can thenbepulledforward allowing
the key lock bolt to extend inback of the clutch handle,
The key lock key can then be removed, With the
clutch handle pulled forward the positive 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 clutch forward and lower the
breaker to, the test position,

The key lock does not prevent operation of the
breaker in the test position. However, if the breaker
is elevated to the connected positionthe key lock will
prevent its closing until the key is returned and the
lock reset. See Fig. 15,

BREAKER INTERFERENCE STOPS

Stops are provided in the breaker unit to prevent
the insertion of a breaker with a 1200A continuous

current rating into a unit with a 2000A rating and
vice-versa,

The stopplate 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 with the unit
stop plate when an attempt is made to insert an
incorrect breaker into the unit.

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

TRANSFER TRUCKS

Circuit breaker transfer trucks are furnished
with outdoor metal-clad switchgear 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 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 auto-
matically, and both are releasedby 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., Trucks
can be stored in breaker unit when breaker is in
operating position.

SPACE HEATERS

Space heaters are provided in all outdoor equip-
ment in order to keep the inside temperature several
degrees higher than that outside, Heaters are also
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 between the 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 sure to remove all cartons and miscellaneous
material packed inside the units before energizing the
heaters,

Heaters should he visually inspected several
times a year io make sure they are operating
properly.

It is recommended that the heatersbe energized
at all times andthat thermostatic control not be used.




If 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 a differential
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 proteciive
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 bea
valuable reference for subsequent maintenance work
and for station operation. T 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 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 BE DONE ON REMOTE EQUIP-
MENT CONNECTED TO A UNIT, THE BREAKER
FOR THAT UNIT SHOULD BE PLACED IN THE
DISCONNECTED POSITION AND TAGGED. ALSO
THE REMOTE EQUIPMENT SHOULD BE ISOLATED
FROM ANY OTHER POWERSOURCES CONNECTED
TO IT.

The primary circuits of metal-clad switchgear
are insulated in order to reduce the size of the equip-
ment. However, this insulation, except in one or
iwo instances, requires a certain amount of air gap
between phases and to ground to complete the
insulation. Inserting any object in this air space,
when equipment is energized, whether it be a tool
or a part of the body, may under certain conditions,
in effect, short circuit this air gap and may cause a
breakdown in the primary circuit to ground and
cause serious damage or injury or both.

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

The switchgear structure, bus duct, and connec-
tions should be given the following overall main-
tenance at least annually,

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

2. Measure the resistance t0 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 one maintenance period to the next
can be recognized from the recorded readings. The
readings should be taken under similar conditions
each time if possible, 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 repairs, the test wvoliage 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 ANSI standards.,

Potential fransformers and control power trans-
formers must be disconnected during high voltage
testing.

3. Clean elevating mechanism and lubricate
jack screws and gears with lubricant G.E, Co.
#Db50H15 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 DS50H47 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 swiichgear 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 outdoor 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.

If it is desired to refinish acrylic painted
switchgear, it is necessary touse one of the following
procedures in order to secure the hest 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.
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B. Refinishing with Alkyd or Oil Base Paints. Two
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methods are recommendeq:
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Spray cone sealer coat of DuPont 233E75300
or equivalent which has been reduced to
spraying viscosity with DuPont 37692 or
37666 thinner. Air dry for onehour., Apply
alkyd or 0il base paint.

Spray one sealer coal of Arco 214-806
primer which has been reduced to spraying
viscosity with Xylol. Air dry for one hour,
Apply alkyd or oil base paint.
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FIG. 29A (208A8952) POSITIVE INTERLOCK ADJUSTMENT
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ENSTRUCTIONS FOR POSITIVE INTERLOCK ADJUSTHENT

Intert breaker fixture and raise to stops as shown. The claarance between the preaker fixture supporting rail and the stop
tolts should npot be 1855 than 3/32" 9? both sides to be equal. Set fixiure interiock at 59 pesition. Shim cam support
P-3 .to mintaina 10-7/8" 1 z B dimension between the back of the 1ifting saddle and the frant of the interlock cam
plate indicated as "M". Also adjust for a 1/1C* clearance to fixture rotler at "A", With boits at “B" loose, allow cam
P-4 to rest on stop "C*. Set handle P-/2 s that cradle p-9 15 vertical. Tighten bolts at "B*. After tightening bolts,
1ock securely with 3 jamb nut. Remove fixture interleck pin. Adjust striker @ -4 so that contacts of mator switch
close in the last k" of vertical trave] of cam. Fixtwre interlock rolier must indicate between 13% and 28° when contacts in
mator switch close. When hanmdle poyp is in forward position and clutch X §' £-~7  fully engagad, pins “E" must be free of
cluteh 2 -7 Set fixture interlock in 139 position, operate unit interlock: woverent must be stopped by the breaker fixture
{nterlock roller before contacts of motor switch closs and before clutch x {' P-7 engage. Lower breaker Tixture to rails.
Set fixture interlock in 59 position, breaker interlock roller must be centered in the wnit 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 clezrance between
the fnterference block an the breaker fixture and the interfergnce block on the interlsck cam assembly should be 4716 to
1/8* mximum. Fove fixture out of housing to a point that block "G* is over block "F:, Operate unit interlock: bleck "F"3;
myst engage block "G' and stop movement of cam before contacts in motor switch close. For final dinterlock check: set breaser
fixture interlock rotler in 13° position, and move fixture into the housing. Operate unit interleck by pulling clutch handle
forward, Movemant of interlock cam must be stopped by the breaker fixture intarlock roller before the contacts of the mtor
gwitch clote and before the sliding clutch P =7 engages the motor cluteh caupling X, A minimum of 1/16" at "D"
pust be maintained between the two clutch parts when the jnterlock is blocked by the fixture interleck roller.

FIG. 298 (829C0463) POSITIVE INTERLOCK ASSEMBLY FOR 1000 M.V
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FIG. 29C (6519802) POSITIVE INTERLOCK ASSEMBLY FOR STD AM-2.4 AND 4.6
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FIG. 29D (265C0235) POSITIVE INTERLOCK ASSEMBLY FOR M-36
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GEH-1802 Metal-clad Switchgear

RENEWAL PARTS

ORDERING INSTRUCTIONS

1. RENEWAL PARTS SHOULD BE ORDERED FROM THE SWITCHGEAR PRODUCTS DEPARTMENT.
2. %%\gAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY
NISHED.,

3. SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER.

4, STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED. SUCH
ITEMS SHOULD BE PURCHASED LOCALLY.

3. FOR PRICES, REFER TO THE NEAREST OFFICE OF THE GENERAL ELECTRIC COMPANY.

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

1. éFT}:TAgTb LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTORY, ORDER MUST SO

8. 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
Connections

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

POSITIVE MECHANICAL INTERLOCK
(FIG, NO. 304A)

RETF. NO, DESCRIPTION

Complete positive mechanical
intertock assembly

Elevating mechanism motor
(115-v d-¢)

Elevating mechanism motor
(230-v d-c)
- Elevating mechanism motor
(230-v d-c)
18 Spring only

e b e e

FIG. 30A VIEW SHOWING ELEVATING MECHANISM MOTOR AND CONTROL UNIT
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