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METAL CLAD SWITCHGEAR

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

TYPES M26 AND M36 O
O

L 4

INTRODUCTION

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
mechanically and electrically together to form a
complete switching equipment. Typical equipments
are shown in Figures 1, 2 and 3,

The circuit breakers are easily removable to

with minimum interr service, The switch-
gear is designed to aximum safety to the
operator. All equi enclosed in grounded

metal compartm .
The equip t isf@vailable inthe ratings listed
in the follow, . For outdoor installation the

ent is built into a weatherproof

provide maximum N@;ty for maintenance
i
e

TYPE M26
CIRCUIT TYPE INT UP CURRENT FIGURE
BREAKER C Y
AM-4.16-150 Magne Blast 150,000 1200 - 2000 4
AM-4,16-250 Magne Bla 250,000 1200 - 2000 4
TYPE M36
L 4
CIRCUIT TY. INTERRUPT CURRENT FIGURE
BREAKER CAPACITY
agne Blast 150,000 1200 - 2000 4
Magne Blast 250,000 1200 - 2000 4
Magne Blast 500,000 1200 - 2000 4
Magne Blast 250,000 1200 - 2000 4
Magne Blast 500,000 1200 - 2000 4

e instructions do not purport to cover all details or variations in equipment nor to provide for every possible
iigency to be met in connection with installation, operation or maintenance. Should further information be desired
ould 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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Typical Outdoor Metal Clad Switchgear

Equipment Side View

Equipment Front View
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Fig. 4 (8012851)

Fig. 5 (8012975)
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Fig. 4 Magne-Blast Breaker

RECEIVING, HAN

RECEIVING

Every case or crate leaving the oIyl
plainly marked at convenient places with cas
ber, requisition number, customer's ord onor

rear, and when for size and other ‘
necessary to divide the equipment for gk

L 2
\the shipment
This list is for-

eof the cases,
its number can

in each shipping case.

The contents of each pac
are listed in the Packing t

warded with the shipment, pa
The case is especially m
also beobtained from the
Toavoid the loss of small
contents of each case
against the Packing
packing materialg No

tric Company gep :

hen unpacking, the
e carefully checked
before discarding the
nearest General Elec-
e at once if any shortage

ed,

of material i
All el ore leaving the factory are
carefu_lly insp d packed by workmen experi-

andling and packing of electrical
equipment, Uponreceipt of any apparatus an imme-
diate inspection should be made for any damage
sustained while enroute., If injury is evident or an
indicdgion of rough handling is v151b1e, a claim for

promptly. Information astodamaged parts,
ber, case number, requisition number, etc,
uld accompany the claim.

Metal Clad Switchgear

\ Fig. 5 Dummy Removable Element

AND STORAGE

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. Fig.6 shows suggested method
of handling the switchgear after it is removed from
the skids.

Methods of handling outdoor equipment are
shown in Figure 7, After the equipment is in place
the lifting plates should be removed and reassem-
bled, "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 corrosion: -

1. Uncrate the equipment.

2. Cover important parts suchas jack screws,
gears and chain of lifting mechanism, 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 to
prevent deposit of dirt or other foreign substances
upon movable parts and electrical contact surfaces,

4, Batteries should be uncrated and put on
trickle charger immediately on receipt,
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ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER i
Wl
CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER \ L h

AND SHOULD BE LEVEL OVER THEIR FULL LENGTH
ROUGH FLOOR THICKNESS AND REINFORCING DEPEN
ON LOADING AND OTHER NORMAL FACTORS, AND L
D P E

BE DESIGNED IN ACCORDANCE WITH RECOMME
<

L 4

WIRES IN WIRING TROUGH

L —

FINIQINED FLOOR LINE

NOTE: IT IS IMPERATIVE THA
FLOOR STEEL EN
WITH FINISH
AND THAT

\Rouon FLOOR

RECOMMENDED METHOD
TABLE "F"
4.46 |[SFTI
BKR.
13.8 |6FT.3

I

'Imlt;lb FLOOA LINE

T nouen fFLOOR

ALTERNATE METHOD

Fig. 6 Installation Details

AAH

Fig. 6 (TT-6482630)



Fig. 6 (TT-6482630)

Metal Clad Switc
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ALTERNATE METHOD OF LIFTING
EMBERS A 8 E TO BE FURNISHED BY PURCHASER
B8 - 3" CHANNEL FURNISHED WITH GEAR
D - COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE
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r Indoor Metal Clad Switchgear
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REMOVABLE PLATES TO BE CUT
TO SUIT CONOUITS BY PURCHASER

THESE MEMBERS 7O BE TiEO TC
RAILS FOR SUPPORT OF TRANSFORMER

|

[inha |

/ :
FRANSFORMER RAILS SWITCHGEAR N

CONCRETE PAD SHOWING REINFORCEMENT

Fig. 7 Installation Details
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Fig. 7 (TT-6482615)
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FOUNDATION DATA

AREA AND DEPTH OF SOIL -BEARING EACH

FOUNDATION MUST BE ALTEREGQIO S (8 INDITIONS.
TOP SURFACE OF FOUNDAT) T0 SLOPE
TO FACILITATE DRAINAGE
BOTTOM SURFACES OF BE BELOW
P,

FROST ACTION OR BA VIOUS MATERIAL
AND ADEQUATELY DRAI

If CABLE PIT IS USED- BO
WITH PERVIOUS MATERIAL A
MUST BE PROVIDED TO PREVENT
THE ACCUMULATION OF WATER.

SUPPORFING MEMBERS "A" SHOULD BE SET LEVEL WITH
EACH OTHER AND SHOUL E LEVEL WITH THEIR FULL
LENGTH. 5" RAILS RECO NDED.

SURFACE "B lOULD BE LEVEL WITH SUPPORTING MEMBERS
AND LEVEL ITS FULL LENGTH TO INSURE EASY
IOVABLE ELEMENTS.

LD BE BACKFILLED
QUATE DRAINAGE
0ST ACTICN AND

Outdoor Metal Clad Switchgear

g

ADJUSTABLE WHEEL
NEW “A *
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Metal Clad Swit
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HEIGHT, AND LOCK B

>

SCREENS TO BE BOLTED ON
EACH END AT INSTALLATION
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Metal Clad Switchgear

DESCRIPTION

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 compartment with a hinged door
upon which are mountedthe necessary instruments,
controland protectivedevices, The terminal blocks,
fuse blocks, and some control devices are mounted
inside the enclosure on the side sheets anda trough
isprovided atthe topto carry wiring between units,

PRIMARY ENCLOSURE

The primary enclosure contains the high voltage
equipment and connections arranged in compart-
ments to confine the effects of faults and so mini—
mize the damage,

BREAKER REMOVABLE ELEMENT

The removable element consists of a circuit
breaker withtrip~-freeoperating mechanism mounted
directly on the breaker frame, interlock mechanism,
the removable portion of the primary and secondary
disconnecting devices, the solenoid control devic
and necessary control wiring. The Magne-bl
Breakers are equipped with wheels for easy rem
and insertion. Refer to Figure 4

The circuit breaker unit cannotbe lowere

its connected position nor raised from its
nected position, until the breaker has be

by the_control switch, This is accompfished ¥¥ a
mechanical and electrical mterlock‘Th inte®lock
also keeps the breaker in its trlpped until
the connected tposmon is reached ( vating

or untilthetest positionis reachgd ermg

With this arrangement, the circ er must be
tripped prior to any travel of vable ele-

ment, A positive stop preve
removable element when rated
position, The seconda necting device
coupler is used for conn utside control cir-

cuitstothe circuit bregke lefloid control device,
solenoid coil, trip ary switches, This
coupler makes cofftac matically when the re-

movableelemen ed td’the connected position.
is nished which is plugged
tationary and removable
red to operate the breaker

its connected

=

into the coupler o
elements when it is
in the test position.

cRangeability.

Metal Clad Switchgear

Fig. 8

BREAKER ELEVATING
MECHANISM

The elevating mechanismfor elevating or low-
ering the removable element to or from its con-
nected position supports the removable element in
the operating position, In the test position the
breaker is lowered to the guide rails. This mecha-
nism consists of heavy-duty steel jack screws on
which are carried nuts to support the elevating
carriage, The carriage is so designed that the re-
movable element can be readily inserted or with-
drawn after the carriage has been lowered to the
disconnected position without necessitating the re-
moval of any bolts, nuts or screws. The breaker
cannot be lowered or raiseduntil it has been tripped
by the control switch, or if tripped by mechanical
trip button, the control swjtch must have been turned
to the trip position. 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
toguidethe removablebreaker element into correct
positionbefore the breaker is raised into the oper -
ating position by means of the elevating mechanism
which is motor operated.

AAH

Fig. 8 (8012873)
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Fig. 9 Refer to Fig. 34, GEI-2539"

Fig. 10 (8011603)

PRIMARY DISCONNECTING
DEVICE

The primary disconnecting devices utilize silver
tosilver contacts toinsure against reduction of cur-
rent carrying capacity due to oxidation of the con-
tact surfaces. These contacts are of the high pres-
sure line contact tube and socket design, the tube
being backed up by heavy garter springs to insure
contact pressure. Refer to Figure 9.

BUS COMPARTMENT

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

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

Thebus insulation is molded on the bars except
at the joints where the insulation 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 inthis compartment for connect
ing the purchaser's primary cable by means -
heads or clamp type terminals,

Metal Clad Switc

TO BUS BAR TAPE INSURATION
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Fig. 9 Measurement of Adjustment of Primary
Disconnecting Devices

Fig. 10 Potential Transformer Roll-out Shown In Withdrawn Position
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Metal Clad Switchgear

RIGHT HAND SIDE SH;ET BKR COMP'T RIGHT. HAND _SID) HEET § <R VBT
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HOLE FOR PA K

TOP PL{&TE MOTOR 0P PLATE

PADLOCKING ARRANGEMENT
NTS RAISING DR RING PGB
REMOVABLE ELEMENT

RLOCK FOR P_C.B.

CLOSING BREAKER

PQUR QUTDOOR_AM-4..6
EQQESTHR ICH HOLE
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RIGHT HAND SIDE SHEET O
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PURCHASER
EOR AM-13.8 QUTDOOR 5 INDOOR
AND_4.16 INDOOR ONLY

TOP PLATE
I ’
TOP_PLATE
|
-
KEY INTERLOGK FOR 1Y VIMY REMOVABLE ELEMENT METHOD FOR_POURING CONNEGTION BOXES

. PREVENTS RASING OR LOWERING DUMMY REMOVABLLE ELEMENT

Sﬂg_ || Padlocking Arrangement, Key Interlocking, And Method For Pouring Connection Boxes

AAH

- (1-9912968)

Fig. 11



‘Fig. 12 (8003949)

Metal Clad Swit ea

POTENTIAL TRANSFORMER O
COMPARTMENT O
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
support equipped with primary and secondary dis-
connecting devices. When the potential transform-
ers are disconnected they are at a safe striking
distance from all live parts of the switchgear. In
addition a grounding device is provided which con-
tacts the fuses when the potential transformers are
disconnected, effectively discharging the trans-
formers, In this position the transformer fuses
may be safely removed and replaced. When the
carriage is drawn out it moves abarrier in front of
the stationary part of the primary disconnecting
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 infrequent and a circuit breaker

cannot be economically justified. The device =
consists of a framework to simulate the circuit
breaker removable element with a set of six studs K

similar to those on the metal clad breakers, The
lower end of the studs are connected, front to back . .
by copper bars which are fully insulated and met Fig. 12 Potential Transformer And Fuse
enclosed, The stationary structure is the same Rollout Unit

d

for a circuit breaker., When the device is el€V
into position it connects the front set of m

transformer secondary breaker must be locked in
the open position before the disconnecting device
can be opened or closed. Refer to Figure 12.

Under no conditions must the dummy e ntWe
elevated or lowered when the bus or the t n- GROUNDING AND TEST
all sources of power are disconnected gre the DEVICE
dummy element canbeoperated. R t The grounding and test device, Figure 13 pro-

FUSE DISCONNECTY VICE vides a convenient means of grounding the cables

or the bus in order to safeguard personnel who may

3 beworking onthe cables or the equipment, The de-
Current limiting fuses %c interrupting vice can also be used for applying power for high

ratingare sometimes use m lad switchgear -
to protect small transfo circuits where potentialtests or for fault location, to measure insu
circuit breakers cannot e mically or func- lation resistance (Megger). By using potential trans-
tionally justified. formers, it canalso be used for phasing out cables.
The fuses are ed on a movable support The three studs of the device are similar to

those ofthe metal clad circuit breakers., The studs

equipped with digco: ng devices, Whenthe fuses
are disconnecte@ath at a safe striking dis- are mounted on a removable plate which can be
placed in either of two positions. In one position

tance fromalWlive s of the switchgear. In addi-
tion a grou ev is provided Ehich contacts the studs will engage the front (Bus) contacts only
the fuses hegpare disconnected, effectively and in the other position the studs will engage the

al charge from the fuses, In this rear (Line) contacts only of a metal clad unit,

position the fu may be safely removed and re-
placed, The discomnecting devices are capable of
interrupting transformer magnetizing current, but
should not b@ used to interrupt load current, For

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

largéy transformers arc quenchers are furnished
to the disconnecting devices in interrupting
the tizing carrent, Mechanical or key inter- To use, the device is rolled into the metal clad
re applied to prevent operating the discon- housing in place of the circuit breaker, and raised
device while the load is connected. This is into or lowered from the connected position by means
erally accomplished by interlocking so that the of the circuit breaker elevating mechanism,

13
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Metal Clad Switchgear

andem Lock For Outdoor 13.8 Units

Fig. 13 Ground And Test Device Fi \
(Csble shown not furnished by G.E. Co.) K
TANDEM LOCK (WHEN FURNISHED) i ssaryto open the padlocked door and oper -
t tandem locking arm to the open position, In
FOR OUTDOOR UNITS rok ng the equipment thereverse procedure should
a

Outdoor Metal Clad equipments with more be used.
one unit may be provided with a tandem loc
arrangement which makes it necessary to padloc Where itis desired to separately lock any par-
only one door on each side, (In exceptionall ticular door, the tandem lock can be disconnected
installations two or more locks may be requi in that unit i)y unbolting a connecting clip between
each side), The unit containing the opera the tandem bar and the locking bar, and a separate
of the tandem lock is clearly marked on the d padlock used on that door. Refer to Figure 14,
ings and also by nameplate on the equipment itgelf.

The light switch, front andrear, will be located
Before any door in the equipm% pened  jp the units with the tandem lock,

Before any installationg#or¥ is done consult circuit breakers, and their transfer to other units.
and study all drawings by the General The space at the rear must bé sufficient for in-

INSTALLATION

Electric Company eWarticular requisition, stallation of cables, for inspection and maintenance,
andon some equipments todraw out potential trans-
These drawings i degrrangement drawings, formers,

wiring and elementa rams and a summary of

the equipment, PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

LOCATION
The station floor must be strong enoughto pre-
The mended aisle space required at the vent sagging due to weight of the switchgear struc-
front and rear of the equipment is shown on ture and to withstand the impact stress caused by
the £l drawing furnished for the particular the opening of thecircuit breakers under short cir-
requis . The space at the front must be suffi- cuit conditions, The impact loading is approxi-
cie rmit the insertion and withdrawal of the mately 1 1/2 times the static load.

AAH

13 (8004507)

Fig.

Fig. 14 (8011450)



15 (8004920)

Fig.

Suitable means must be provided by the pur-
chaser for anchoring the equipment to the floor. It
is essential that the floor belevel to avoid distortion
of the switchgear structure and the equipment be
completely 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 neces-
sary. Care should be taken to provide a smooth,
hard, and level floor under and in front of the units
tofacilitate 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 sta-
tionary element,

Recommended practice is to weld the switch-
gear 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,

Provision should be made in the floor for con-
duits 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 given to conduits which might be required
for future connections,

Outdoor Equipments

Recommendations for the foundations i@

door equipment are given in Fig, 7, Pri
secondary conduits should be installed in accoijdnce
with the requisition drawings, before the ipment
is put into place.

Since outdoor equipments are pr@yi ith a
@' base a transfer truck is requir o e the
breaker in the housing. The level adjust on the
truck is shown on Fig. 7. &

When outdoor equip ﬁpped in more
than one section, the jointM th of between sec-
tions must be weather-p pply G.E. #1201

Glyptal cement to the et ich are furnished
and assemble the gaskeal betWeen the roof flanges
and bolt together. S 16, Joints between
transformer throat e switchgear should be

weatherproofe e manner., Refer to
Figure 15,
BREAKER ABYLE ELEMENT

Before alling or operating the removable
element consul circuit breaker instructions for

directions on installation, adjustments and inspec-
tion, The operation of the interlock device is given
below. L 4

elevating mechanismis accurately leveled

an ed at the factory and should need no ad-
nt. Do not install or remove the breaker or
a ny adjustments unless the breaker is open,

Metal Clad Switchgear

GASKET

Fig. 15 Unit Substation Transition Compartment

Ruba small amount of Contact Lubricant
D50H28 on the silvered portion of the breaker studs
to form a thin coating for contacting purposes.

Lower the elevating mechanism lifting brackets
by means of the switch until the lifting brackets
are in the fuléy lowered or test position. The
breaker should then enter the housing freely. The
lower limit switch can be adjusted, if necessary,
to allow the breakerto enter the housing. Push the
breaker into the housing until it rests against the
stop at the rear of the elevating mechanism frame,
This stop has been adjusted at the factory so that the
breaker will be in the correct position relative to
the lifting brackets, Raise thelifting brackets until
the breaker is lifted clear of the floor. Check to
seethat thebreaker is properly seatedon the lifting
brackets.

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

15
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Fig. 16 (7-9912959)

™y K MOV TALC WITH LAGLULR THINNER

8 MOISTEN (FMINT BACK WITH 3-M
DOOR CEMENT ¥ EC-870

PY.

316 x13 STUL BOLT
H

o | B e

ENLARGED SECTION Y-Y

GASKET aND ROOF CAP

ddition Of Units To Line-up

Metal Clad Switch

PROCEDURE
1- REMOVE ROOF CAP, END SCREEN, GROUND BUS CONNECTION, AND END SECTION,

(INCLUDING COMPARTMENT SIDE SHEETS ON RIGHT END ONLY), REMOVE END .

SECTION SUPPORT ANGLE, AND ROOF ANGLE — SEE VIEW "A"

2- SET NEW UNITIS) IN PLACE AND BOLT TOGETHER AS SHOWN i 8"

3. ASSEMBLE ITEMS LISTED IN PROCEDURE NO. |
G- ASSEMBLE NEW ROOF CAPS AS SHOWN IN ASSEMBLY Z@a

S5- ASSEMBLE SPLICE PLATE FRONT AND BACK BETWEEN ND NEW FLOOR
FRAME AS SHOWN ON FRONT VIEW
6- ASSEMBLE GROUND BUS SPLICE BETWEEN EXI! AND NEW GROUND BUS AS

SHOWN IN ASSEMBLY “8"

7- ASSEMBLE BUS BARS AND CONNEC XE! INSTRUCTION BOOK FIG.2}

PANEL ENO

&:*f AND ROOF CAP TOGETHER)

APPLY RED GLYPTAL TO BOTH SIDES
OF GASKET BEFORE ASSEMBLING

17



Metal Clad Switchgear

Inspect the contact surfaces of both the breaker
studs and the stationary disconnecting devices.
(a) Eachsegment ofthe stationary disconnect- O

ing device should make a heavy impression in the
Contact Lubricant D50H28 on the breaker studs.

_GLUTCH

(b) The wipe of the breaker stud inside the @

stationary disconnecting device, as indicated by the
Contact Lubricant D50H28 should be 7/8", This
indicates that the breaker studs contacted at the
full pressure center of the silver band on the sta-
tionary disconnecting device. The maximum per-
missable variation in the wipe is 3/32",

(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
switchesto raise or lower the breaker to the proper
location, Lock the stop bolts in the new position,

_INTERLOCK
" BAR

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

| CLUTCH
———LIMIT
. SWITGH

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 and the control switch is . . . .
in the “tripped"' position. ig. I7. View Showing Posu_tlve Interl_ock,
Elevating Motor and Elevating Mechanism

The breaker is provided with an arm wh
pushed forward or pulled back when the bre
openor closed. This arm engages and . oldg a
tical bar when pulled back (breaker closed)
vents the clutch being pulled forward to enga e

| De

motor, See Figure 17, When the breaker
trippedthe clutch canraise the vertical b3

gage the motor. A limit switch on the bar
closes the electrical circuit to the fMotog; ™1 the
control switchhas been turned toghe "§rip’ Position
and the elevating control selector s been
turnedtoeither ""raise" or "lower" toFig. 18.

TESTING CABINET

The testing cabinet, F e 9% should be in- SELECTOR
stalled on the wall at a locagion where maintenance SWITCH
and testingof the breake onveniently done.

Conduits must be insta arry cablesto supply
control power for testi

ADDITION OF TS TING EQUIPMENT

ELEVATING

he special procedures in-
. MOTOR

volved to add n 1 clad units to an existing
equipment, Other the installation procedure is
the same as described above,

CONNECTIONS

BUS

e bus bar connections are made to join . . . .
S separate units together, proceed as Fig. 18 View Showing Elevating Mechanism
Motor and Control Unit

AAH

Fig. 17 (80]1285E)

Fig. 18 (8012855)
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Fig.

Fig. 20 (K-6500953)

Metal Clad Switch

Wl ,
| | ES '
_ k"a .’14 _.L.} ’Z"{ rHOLE FOR éMTG. BO
ir‘ ——————— = T |
I | H
- e )
| 1 ,F ;
| ] | I
| | | ) 2
|l ‘ | PUSH BUTTON CWIRE CLEAT
| 1 \ CONTROL
{ [ ! \ N~
)
- ] T
| | L
| I =R
"
I - TEST FUSE BLOCK
| ' COUPLER7
| —
. : T
|
| | i
l| |
i l n
1 — i
- |
‘ = L
i INLI,':', ’ . HOLE FORIMTG. BoLT
JLIg— — i o .
2 i6 353
SIDE VIEW WITH COVER FRONT W COVER REMOVED

Fig. 19 Inspection Box Fo

(b) Bolt splice plates and bus bar T,
see Figure 20. Clean silvered contacts er
polish, Be sure all polish is removed, use
sand paper,

(c) Complete the taping ofythe§wertieal riser

(Dimensions Are F .C. Control Power)
(a) Remove compartment covers, N appuy csea amowis Box oS
INSULATION A WHILE FILLING WITH COMPQUND.
BOX DUuxSEAL To BE REMOVED.

bars using varnished cambric tap stopping
the tape at the bus bar, If theffis ars connect
to the bus from below, suf| tape should be
added to prevent compou e e when filling,
Apply a layer of cotton tap over the var-
nished cambric tape, stopping cotton tape just

inside molded splice cove

(d) Place molde rs around the bolted
splice joints, N t pound filling space is
at top of joint, r pieces furnished for
e bo of box and around bus bar
ig 420) t0’prevent compound leakage
sead’should be placed over the
x free of leaks while filling,
e removed after the compound
has set. G. E. #860 cord should be used to hold the
molded parts securely in place,

(e Heat G.E.#1347 compound (furnished) to
minimute 200°C and maximum of 220°C. Avoidover-
heal compoundfor the dielectric strength may

ously affected. Pour the compound into the
overs intermittently, allowing an interval of
ing to prevent formation of gas or air pockets,

! Metal Clad Switchgear

BUS BAR pee—==—=-——_/ Bys BAR

/VERT!CAL RISER

SECYION "Xx”

BUS BAR
CORD BINDER

VARNISHED
CAMBRIC & COTTON
TAPE

3

VARNISH s
CAMBRICECOTTON  MH

'
avte HY  sceriontaroven
LSECTION'AR

SECTION Aa” SECTION"AA™ @3 CONNECTION

BUS Ba% o 4N viEW "BB”

SECTIONAA

i HNECTL
2VERTICAL RISERS END CONNECTION

Fig. 20 Method of Making Bus Bar Connections

19






7 _ e
45 6 + 6 4%
L 4
VENT PLUG l
~e l_
: STUD 3-12 THDS. =2
CONTACT NUT PORCELAIN
WASHER ‘\ Q\\\ INSULATOR KET
\\\ o 0 \Bi\
VENT- S ?1\\
HOLE N3 \ S PRESSURE
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r T 13— L :.\\ \\ 1 U r K).
T A N\ U T R vsi i
USE 4} GALS. GE®22T ComP ] m;l o Ir,A w ol e \ &
TO FILL POTHEAD AFTER MIAKING S [ “~MOUNTING [N
CABLE CONNECTIONS. !l L L\L\ SURFACE S
FINISH WITH 10 WLS V.C. TAPE — L1 -/~ PAPER. . 3
4 LAYERS -5 LAP. PAINT WITH i 1/’;\ INSULATION |
GE 462 VARNISH. \ b
. S\ ot FILLING PLUG ™
BUILD UP WITH 10 MILS 2 ViC. TAPE. . <\ HOLE TAPPED -
CENTER OF BUILD UP TO HAVE 75% \\\ oo FOR 2" PIPE 2
MORE TAPE THAN ORIGINAL \ U
INSULATION. \\\ \\_ ~lo
. N
37 COPPER BRAID TO BE CUT AT AN ANGLE N\ i
OF 15° € SOLDERED TO COPPER SHIELD TAPE N BoDY 4" SHEET
ON CABLE. BRAID To BE WOUND TIGHT AND A STEEL
Close. ALl TURNS OF 8RAID TO BE SOLDERED N
ALONG TWO LINES PARALLEL TO CABLE TO Y
PREVENT SEPARAT/ON. ¢ Vil ALL THREE
COPPER BRAID To BE WOUKD 4ROUND HETALL N Oy L 444 7 N CABLES SiMILAR
BINDER AND SOLDERED BoTH 70 BiNDiRma e N\ <’¥y , »f 7 // ‘
LEAD SHEATH. % ¢ R\ /7
N
N =\ // -/ /, GASKET -
\ (T = // - _}A_L
WIPING ;
SLEEVE i
LEAD SHEATH e
'e]
l; —50-50 WIPE ‘
CUT WIPING SLEEVE TO SIZE ] . b 1 .
OF CABLE ;
|
|
|
: |
|
L 4
Fig. 2 Pothead
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Fig. 21

Metal Clad Switch

] LR BELTED". 8LE

ey 2 b Y PE 1N Fiemty O waqppme;s W EACH covoUeToR IN 'S
THE PEGION OF THE CRBLE-CROTEH, RS INDICATED AN THE DeAWING. THE
AXIAL DIIENS/ONS FOR TME RPEINFOSCENIENT FHEE NOICA , THE
MAXINVIIV) THICKNESS OF THE RARPLIED TRFPE S
APPROXINATELY THIRT OF THE ICIGIII. CVOL SULRTION.
FFTER CONIPLETION OF THE NOIVIDUAL RLENFIRENIEN.
TAFE OVER THIE THREE CoNDUCTOES FORCED 70G&
REG/ON.

SHIELD A A7 OF THE OVERALL CENRISCE, IcARTED 7M1
ONE END OF THE COPRER-BEA10 70 AN ANGLE
i LAY )T ONTHE SHERTH-BAND WITH THE CuT EDEE 74 AT, SOLLEQATTACH
I IT TO THE SHERTH. THEN COVER THE SHEARTH-EAND.EX)
rOJRCENTLY TRPECED SUCRACE oF OVERAL EMENT WITH A SINGLE
LAYER OF NIGHTLY OLAWN BUTT Wi, Gs BRAID AS SHOWW. SoloER
TOGETHER ALl TURNS av orrPoS/ OF THE CROLE, AND TECMWATE
THE BRAID BY c/77iMG 3 3 55>’a~o # D RONT. THE LooSE ENVD OF THE
BERID SHoIO BE TvNEDO BAGK A EO TOTHE FBECEOING TUENS
S0 THAT Mo FRRAYED ENDS O
CLOTH.

VENT PLUG-

embly

W TAPE
BRAID

WIPWG OLEEVE
SHEATH BAND

-‘s 4F
/)

ELTED LEADED CABLE

O@ METHOD OF STRESS RELIE FOR

NOTE:
PHASE ROTATION TO BE CHECKED BEFORE
CONNECTING TOD POTHEAD TERMINALS.
AlL GASKETS AND GASKETZD SURFACES
7O BE COATED WITH GLYPTAL BEFORE
NOUNTING AND CLAMIPING IN PLACE

21






Metal Clad Switchgear

TAPE IN ACCORDANCE
\/ WITH FIG. 37

NZ
N&Z

BAR

TERMINAL

CABLE INSULATION

No.33 SCOTCH TAPE
A OR EQUIV.

OR EQUIV.

NO. 19 AWG TINNED
COPPER WIR

SHIELDING 1D
SHIELDING :2[’

&PLI G TAPE G.E.8380
U,

GROUND STRIP — e 4

GROUND AT ADJACENT
FRAME MEMBER

Dimensions in Inches

+Rated A
kv
Phase to Phase Indoors B
Dry Locations
5 2
9 3
13 4

ounded neutral use 1.33 times phase-to-
se voltage in selecting distance A.

SPLICING TAPE G.E. 8380

1. Cut cable to proper length.

2. Remove gacket and cable tape f@r disgance
of A plus B plus 3 inches, plus length to ins@rted
into terminal lug,

3. Unwrap shielding tape to point M, cut and
solder it in place avoiding excessive hgt on insu-
lation, Remove outer semi-conducting tape for
urface from
emoved.

same distance, Thoroughly ¢
which the semi-conducting ta

4, Removeinsulation a semi-conduct-
ing tape to expose cond r distance of one
inch plus length to be ifis into terminal lug.

c

5. Attach termin@jlu onductor,
6. Taper insulation one inch as shown,
7. Apply e a lean surface over which

splicing tape i b plied and coat with G-E No.
A50P68 adhesi ement or equivalent, When sol-

(e}
vent evapor b up with splicing tape GE8380
or equivalefit, own,

. Build ess cone, Clean cable surface and

No. A50P68 adhesive cement or
hen solvent evaporates build up cone
tape GE8380 or equivalent, for length
Between points M and P, tape is applied
rapped thickness at N is equal to 75% of
e o nal insulation thickness - and so that the

tapers to zero thickness at points M and P.

one layer No. 33 Scotch tape or equivalent,

lapped, Obtain a smooth wrapping but do not
etch 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 lamp 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-attach 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 necessary. 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. Obtain a smooth wrapping
but do not stretch tape more than necessary.

Fig. 22 Termination Non-Leaded Cable Single Conductor

AAH

Fig. 22 (B-230086-C)






Fig. 23 (B~232004-¢)
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Metal Clad Switch

=————CABLE LUG
|
T— :: ::—/j\“&?{i SPLISEN%J&'\D/F G.E.8380 .
— i g END SEAL

o

Jr_ ....... : 4 ",

1nx indicated for single con-

te the following for para-

graphs 10, 11

Pencil Geoprene jacket 1/2 inch. Clean surface
over which sheath moisture seal is to be applied.
Take particula?care incleaning outside jacket sur-
face iMjorder to entirely remove black wax finish,
G-E No. A50P68 adhesive cement or
Allow to dry. Apply splicing tape,
equivalent, to make moisture seal as
W¥This is done by starting wrapping tape
edr end of jacket and wrapping over ground wires

5 Fig. 23

= SPLICING%QO

- |k
3|5 . ,

Termination Non-Leaded Cable Multi Conductor

CABLE INSULATION \

NO. 33 SCOTCH TAP,
OR EQUIV.

OR

> DI BRAID
AND PLIED)

BLE SHIELDING
TAPE

NO. 33 SCOTCH TAPE
OR EQUIV.

MOISTURE SEAL

——— SPLICING TAPE G.E.8380
; OR EQUIV.

=—— GROUND
: WIRES

GROUND AT ADJACENT
FRAME MEMBER

. CABLE
JACKET

for 1-1/2 inches. Bend ground wires out and back
over taping just appliedand continueapplyinglapped
layers of tape to completion of moisture seal in-
cluding a complete tape 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
ground must then be grounded,
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Metal Clad Switchgear

The final pouring, should be level with the top of
the box and shouldbe done only after due allowance
for shrinkage is made, Refer to Figure 11,

(f) Paint the exposed cotton tape on vertical
riser bars with G. E. #1201 varnish,

(2) In unit substations, the connection bars
should be assembled in the Transition Compartment
(Fig. 15) and the connections at the transformer
terminalstapedand paintedas indicatedabove. The
conduit for secondary circuits should also be as-
sembled in the Transition Compartment,

PRIMARY CABLES

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

Thereare twocommon methods of making pri-
mary cable connections:

(a) Potheads, see Figure 21, 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 copper. A pothead also
prevents seeping of oil from the end of oil impreg-
nated varnish cambric or paper insulated cable.

(b) Clamp type terminals and wiping sl
or cable clamp, In all cases carefully follg
cable manufacturer's recommendations for in:

S

tion of the type of cable being used, as we
instructions contained herein, see Figs. 22 a
POTHEADS

Potheads are mounted on an adap pl ex-
tending across the width of the metall cladjunit as
shown in Figure 8, The adap te JIs split
into two parts to facilitate the i ion of
1

the potheads. The potheads will g€ua
arranged for cables to ente low, however
the steeland copper is entirel erchangeable for
the potheads arrangedfor ca n efromabove,
Three Conductor Potheads

applies to the in-
lead sheathed cable
entrance fitting on the

most generally used,
ion of other types are in-

The following des
stallation of a thre@yg¢o
with a wiping s
pothead, This

(a) Removethe Wiping sleeve from the pothead
and cut the tapered end at a point where the cable
will enter it freely, and file off sharp edges,. Tin
by applying fluxand dipping in hot solder,
ily assemblethe wiping sleeve and gasket

allowing it to extend about two inches above @
of the porcelain bushings, When training b
handle with careand avoid sharp bending witich might
damage the insulation, Mark a point on§th e lead
sheath of the cable about 1 1/2 inches a the
bottom of the wiping sleeve,

(c) Remove the pothead from the undt, and slip
the wiping sleeve and its gas over the cable as
shown in Figure 24,

(d) Remove the lead sheat m the cable to
thepoint markedinoperatigm' shownin Figures
25 and 26 proceeding as -

e cable half through
oint, Second, split the
ecut and the cable,

First make a cut
the sheath at the referen
sheathlengthwise betygee
holding thecuttin, 1 angleto the cable radius
to avoid damagihg insulation, Third, remove
the sheath by catehing the split edge with pliers and
pulling dire from the cable axis,

Cl
about 3

he outside of the lead sheath for
bellout the end of the lead sheath,

ove the belt and interphase insulation
in 1 1/2 inches of the lead sheath as
igure 27. The last few layers should be
avoid damaging the individual conductor
. To reinforce and protect the conductor
ation, wrap two layers of half lapped varnished
ic tape over the factory insulation,

Slipping Wiping Sleeve and Gasket
Over Cable

Fig. 24

AAA
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Fig. 25 (857622)

Fig. 26 (857621)

Fig. 25 Second Step In Removing Lead Sheath Fig. 26 Third Step In Removing Lead Sheath

‘Fig. 27 (8576i3)

Fig. 28 (857611)

Fig. 28 Approximating Final Position

27 Removing Belt and Interphase Insulation

< 25







Metal Clad Switchgear

(f) Place pothead body over cable and then fan
out the conductors into approximately the final
position, as shown in Figs. 28 and 29. The middle
conductor shouldbe bowed slightly for final adjust-
ment of length. Avoid sharp bends and damage to
the nsulation, particularly at ¢he 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
accordance with the recommendations of the cable
manufacturer, See Figure 21 for one recommended
method. On lower voltage cables, belling out the
endof thelead 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 conductor into final position then cut
off each conductor to fit its terminal.

(i) Remove 2 inches of insulationfrom the end
of each conductor and assemble pothead terminals
as shown in Fig, 30. Potheads are furnished with
standard cable solderless lugs.

(}) Bolt insulators and support and wipinﬁ
sleeve to the pothead body. Thoroughly clean a

gaskets and gasket surfaces, Cement all gaskets
with G. E. Glyptal #1201, Compress gaskets by a
part al turn on each bolt successively until the

g. 30 Tightening Centact Hut

vg. 29

Fig. 31

Bolt Wiping Sleeve To Pothead Body

Cheelting Teminal Stud Seating

AAH

Fig. 29 (88780&)

Fig. 30 (857610)

(857619)

Fig. 31






Fig. 32 (857609)

Fig. 33 (857608)

Fle. 3% (857607)

Fig. 32 Pouring Wiped Joint

gasket is uniformly compressed forminga
Check to be sure the terminal studs a
properly on their gaskets then screw contac
place, See Figures 30 and 31.

(k) Make a plumber's wiped jo n the
wiping sleeve and the lead sheath h le, as
shown in Figures 32 and 33. Uge a'guitaple flux to
facilitate the wiping operation.

(1) Remove the 3/4" filli
body and the pipe plugs in
sert a stand pipe and funn
sufficient height to exten
as shown in Figure 34.

u the pothead
the studs, In-
filling hole, of
e top of the studs

(o)

epouring temperature,
mpoundas higher temper-
lationand also result in
he compound while cooling,
Beforefillingf'wapsh potlead body to prevent sudden
ch may result in the forma-
e pothead may be warmed by
playing a blowto over the pothead body, taking
care that no direct heat reaches the porcelains,

Pour comflound throughthe filling pipe until the
compdund appears at the top of the pothead studs,
ing, play a blowtorch on the pothead body
filling pipe to prevent air voids and
When full, insert pipe plugs in the top of
s to trap compound in the porcelain insula-
. Continue pouring compound while the pothead

Heat #227 compo
165 C. Do not oveghe.

Metal Clad Swit

Fig. 33 Wiping Bell To Lead Covered Cable

Fig. 34 Filling Pothead With Insulating Compound
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is cooling to fill air voids which might form while
the compound is cooling,

When the pothead has cooled, remove filling
pipe and insert plug, Clean off compound which
might have overflowed on the outside of the por-
celains, Retightenall bolts tobe sure that all joints
are tight.

(m) Assemble pothead connection bars, see
Figure 35, and insulate connections as follows:

(1) Fill all cavities around bolts and nuts with
'"Duxseal' compound to for m 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 varnished cambric tape, G. E.
#992, as shown in Figure 37, the number of layers
depending on the voltage rating of the equipment,
Where ther e are sharp angles apply additional
layers to obtain the equivalent of the insulation of
the flat surfaces.

(3) Over the varnished cambric tape apply one
layer of white cotton tape, half lap, as a binder,

(4) Over the white cotton tape, brush a good
coat of G.E, Glyptal. (#1201 Red for 15KV, and
#462 Black for 5KV.)

Single Conductor Potheads

The procedure for installation of single con-

ductor potheads isingeneral the same and descri
for three conductor potheads.
Cable Entrances Other Than Wiping Sleeve

Stuffing box cable entrance fittings, Fig
are used for nonlead covered cable, and
stalled as follows, Assemblestuffingboxin f

b Cau,
Wrap graphite cord packing around th b d
compress by screwingthe gland nut .into@ ing

box.

A combination clamping ring
is sometimes furnished inste
for lead covered cables. This
as follows. Wrap graphite c p ing around
cable and compress by scr@wingjgland nut into
stuffing box. Bell over leadNghe and notch the
edges to expose screw te the openings
in the fitting below the n which permit com-
pound to reach the sHegat d seal any splits which
might occur whiledellifg o and notching).

ring and trim off sheath
/2 inch of belt insulation

CONTROL CABLES

Whe contro’conduits enter the unit from be-

r. The control cables may be pulled
nduits before or after the switchgear
whichever is more convenient,

i Assembling Pothead Connection Bars

G-E Pothead With Stuffing Box

Fig. 36

Connect the cables to the terminal blocks in
accordance with the wiring diagrams furnished for
the requisition,

AAH

Fig. 35 (857608)

{8004733)
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FOR S000V-COVER
WITH SINGLE COAT
OF #AG2 BLACK .
VARNISH

END OF CQTTON TAPE
i CoTTON TAPE END OF Y.C TAPE

FOR 15000V COVER

WITH Sinale conT L >,
1201 RED GLYPTAL 3 i3 +1 ! VCINS TAPE
— FATATerite b “ig
// T ’
coTTON e 2o ; !
cover tApe L4 _‘L_; o II e
: 1

¥ SEF NoTE Below

INSULATEON 'INSULATION LAYERS

LEVEL  + v.e. | O
5000 ¥. P e 1
15000 V. 7 1

V.C. IS BLACK VARNISHED CLOTH (CAMBRIC) TAPE #992 WIDTH 14"

THICKNESS 0.012 COTTON TAPE IS WHITE G.E. 650-116 WIDTH 1 1/2"
“ONE LAYER (WOUND 2/3 LAP) REQUIRES 3 TURNS AROUND BAR IN ONE
WIDTH OF TAPE. THE THICKNESS OF ONE LAYER IS 3 TIMES THE
THICKNESS OF THE TAPE.

Fig. 37 Insulation of Connection Bars

If the control conduits enter from above
the top and bottom covers of the front eq
wiring trough to suit the conduits, Faste
conduits to the bottom cover with locknut

the switchgear should be large enough
cessive voltage drop when the circuit
operated., See testing instructions.

Check over all screws and nuts cgmecting the
control wiring to make sure that noné have been
loosened in shipment,

o

Where units have be
control or other second
nect across the split wi

itefOr shipment, any
ds which must con-

rmed beforebeing folded

will becut to length an
i of time will be required

back so that a
for reconnecti

GROUND BUS

s is boltedto the rear of the frame
. It is arranged so that connections
ound canbe made inany unit, Where
t is shipped in more than one group,
s of ground bus, must be connected by
he Splice plates furnished withthe equipment,
us connections are made in the lower por-
io he cable entrance compartment, The switch-
ear ground bus must be connected to the station
nd bus by a conductor having a current carrying
acity equal to that of the switchgear ground bus,
is very important that the equipment be adequately
rounded, 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,

(b-ERATwN

The operation of metal® itfhgear is
similar to that of other typesex a provides
maximum safety to the operatefi and'the feature of
easyremovalandreplacem f the circuit breaker,

All circuit breaker r va elements of the

same type and rating which e duplicate wiring
may be interchanged.

BREAKER ITIONING
To place breaker in operating posi-
tion, proce en below,

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

ise the breaker, operate the control switch
he door of the unit, to the''Trip" position.
contacts of this switch are in the elevating
cAntrol circuit. Next, turn the elevating control se-

r switch just inside the door on the right hand

side to "Raise'. A clutch handle just above the
elevating motor is then pulled until it engages the
motor,atwhich timeit closes the clutchlimit switch
to start the motor, and raise the breaker in the
housing. At the end of the upward travel, a limit
switch onthe structure opens to stop the mo%or. See
Figures 17 and 18.

To lower the breaker proceed the same as for
raising except turn selector switch to '"Lower".

The clutch must be held in the engaged position
otherwise a spring will return it to its normal posi-
tion opening the electrical circuit to the motor,

The breaker may be raised and lowered by an
emergency hand wrench whichcan be inserted after
removing the motor., The motor is removed by
taking out four mounting screws in the base of the
motor and disconnecting the four motor leads,

After removing the motor, pull the clutch for -
ward 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,
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SPACE HEATERS

Space heatersare provided inalloutdoor equip-
ment inorder to keep the insidetemperature several
degrees higher thanthat outside, This helps prevent

TESTISG AND

After the equipment hac zeen installed and all
connections made it shou:d be tested and inspected
before putting 'z service. Although the equipment
anddevices nave been completely tested at the fac-
tory, a final field test should be made to be sure
that the equipment has been properly installed and
that all connections are correct and have not become
loose in transportation, 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 relays must be coordinated with the other
relays on the system and therefore these relays
must be set by the purchaser. General instructions
on settingthe relays aregiven 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,

The extent of the tests on the equipment as a
whole will depend on the type and function of
equipment,

Whentransformers are furnished to su

A regular maintenance schedule ghoul
tablished to obtain the best servie a

from the switchgear, Plant, ope d local
conditions will dictate the frequghcy Ofjjnspection
required, For specific infor regarding the
maintenance of devices, suchm it breakers,
relays, meters, etc., refer toghe rate instruc-
tion book furnished for eachfdevige. The inspection
cabinet, which is furnished,

means for maintaining thesgi
normal conditions the priteg

ate, therefore itis 0
of these devices y

the operating co s. In any event it will be a
valuablereference f0¥subsequent maintenance work
and for station operation. It is recommended that
the record inclu$e reports of tests made, the condi-
tion of eguipment and repairs and adjustments that

hgear structure and connections should
e following overall maintenance at least

coruensation and the resultant corrosion v
might occur, Tue heatersshould be turned qn
times,. Heaters arealso furnishedfor indog
ments when it is known that abnormalatm
conditions exist at the installation.

INSPECTION IS

bé& selected
ic on the wiring

ary of the trans-

supply the con-
eryto the switch-
to avoid excessive
the terminals of the

the breaker is being
han 112.5 volts for 125
or 250 coils.

control power, the primar
so that the control voltage
diagram is obtained on thegse
former, When a battery i
trolpower, thecables fron¥
gear should be largefenc
voltage drop., The volta
breaker closing coil§ywh
closed should no
volt coils and 22§(vo

atio e breaker withits associated
devices may g-’ téd in the unit while the equip-
ment is g éw by use of the test coupler which
L 0

is furnis r thebreaker to the test or down
position, the test coupler to connect the
br ndary disconnecting device to that on

i tential teststocheck the integrity of the
ip€ula are not necessary if the installation in-
S tions inthis book are carefully followed, If the

chaser wishes to make high potential tests the

N ge should not exceed 75% of the AIEE factory
st voltages.,

Potential transformers must be disconnected
during high voltage testing,

ENANCE

1. De-energize the equipment and thoroughly
clean removing all dust and other accumulations,
Wipe clean .the buses and supports. Inspect the
buses and connections carefully for evidence of
overheating or weakening of the insulation,

2. Measure the resistance to ground and be-
tween phases of the insulation of buses and con-
nections, 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 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 onthe insulation resistance
tests or after repairs, the test voltage should not
exceed 75% of the AIEE factory test voltage. The
potentialtransformers must be disconnected during
the high voltage testing.

3. Clean elevating mechanism and lubricate
jack screws and gears with General Elettric Com~
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pany Lubricant #D50H15 (Atlantic Refining Com-
pany #52 or equal),

4. Checkprimary 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

L 4
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Metal Clad Switchg

sulphides on the contacts. If necessary the d
can be removed with a good grade of sily, 0 4

Before replacing breaker, apply a thin cqat of
Contact Lubricant DSOH28 to breaker for

lubrication,

5. Check to see that all anchor bolts and bolts
in the structure are tight, Check tighitness and
continuity of all control conngetions and wiring.

N
\)‘D

>
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WHEN YOU NEED SERVICE cez.asn

IF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, a G-E service shop near you is available day
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genuine G-E renewal
parts are used to maintain the original performance of your G-E equipment. For full information about these servi
contact the nearest service shop or sales office listed below:

APPARATUS SERVICE SHOPS

Atlanta—Chamblee, Ga......4639 Peachtree

Indus. Blvd.
Baltimore 30, Md.. ........ 920 E. Fort Ave.
Boston—Medford 55, Mass........... Mystic
Valley Pkwy.
Buffalo 11, N. Y.. .. ... ... .. 318 Urban St.
Charleston 28, W.Va..306 MacCorkle Ave., S.E. ont ;3
Charlotte, N.C.......... .. 2328 Thrift Road S e
Chicago 80, Wl.. . ......... 849 S. Clinton St. - '“a\ﬁ‘;
Cincinnati 2, Ohio. .. ... ... 444 W. Third St.
Cleveland 4, Ohio. . . .. 4966 Woodland Ave.
Columbus 15, Ohio. ........ 213 Cozzens St.
Dallas 9, Texas. .. ....... 3202 Manor Way
Denver 5,Colo.. . . ........ 3353 Larimer St.
Detroit 2, Mich.. .. .. ... .. .. 5950 Third Ave.
Houston 20, Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa.. . ... ......... 841 Ock St.
Kansas City 8, Mo.. . . ....... 819 E. 19th St.
Los Angeles 1, Calif.. . ... 6900 Stanford Ave.
Milwaukee 3, Wisc......940 W, St. Paul Ave. .
Minneapolis 12, Minn...... 2025 49th Ave., N. for service outside the United States,
New York 14, N. Y. .. ... ... 416 W. 13th St. Canado, and Hawaii, consult the
Philadelphia 23, Pa.. ... .. 429 N. Seventh St gores! Gifice, of the Imernotional
Pittsburgh 6, Pa.. ... ...... 6519 Penn Ave.
Portland 18, Oregon. . . .2727 N.W. 2%th Ave.
Richmond 24, Va.......... 1403 Ingram Ave. Salt Lake City 4, Utah.301 S. Seventh 2 L1 Y 1 So. St. Clair St.
St. Lovis 10, Mo.. . ......... 1115 East Road Seattle 4, Wash.. ... ... > . 3422 First 3 ork, Pa.. . . ....... .. ... 54 N. Harrison St.
San Francisco 3, Calif.. . ... 1098 Harrison St. Spokane 3, Wash........ . Youngstown 5, Ohio. ...272 E. Indianola Ave.
APPARATUS SALES
Abilene, Texas. ............. 442 Cedar St. Fort Wayne 2,ind........ 1 Philadelphia 2, Pa........... 1405 Locust St.
Akron 8, Ohio. ... ......... 335 S. Main St. Fort Worth 2, Texas..... 408 Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Albany 7, N. Yoo ..o oL 90 State St. Fresno 1, Calif.......... 407, dg. Pittsburgh 22, Pa.......... 535 Smithfield St.
Albuquerque, N. Mex.. . . .323 Third St., S.W. Tul and n St. Portland 3, Maine......... 477 Congress St.
Alexandrig, la.. . ........... 720 Murray St. Grand Rapids 2, Mich.. 148 Mo Ave., N.W, Portland 7, Ore......... 92C S.W. Sixth Ave.
Allentown, Pa............ 1014 Hamilton St. Greensboro, N. C.. . ... Portsmouth, Ohio. . P.O. Box 37, 721 Sixth St.
Amarillo, Texas. ......... 719 Amarillo Bldg. Greenville, S. C...... 8 Providence 3, R. .. . . . . .Industrial Trust Bldg.
Appleton, Wisc.. . . ....531 W, College Ave. Hagerstown, Md.._. . . Raleigh, N.C.. ... ...... 336 Fayetteville St.
Atlanta 3, Ga.. .Peachtrée Rd. at 28th St., N.W, Harrisburg, Pa. Reading, Pa.. . ............. 31 N. Sixth St.
Augusta, Ga............. 423 Masonic Bldg. Hartford 3, Richmond 17, Va.......... 700 E. Franklin St.
Augusta, Me.. .. ... ... L. 15 Grove St. Houston 1, T@€kas. . &Y. . ... 1312 Live Oak SV Riverside, Calif.. . ... ........ 3808 Main St.
Bakersfield, Calif.. . ......... 211 E. 18th St. Huntsville, QF....... 1107 Times Bldg. Roanoke 16, Va.. .. .920-924 S, Jefferson St.
Baltimore 1, Md.. . . ......... 111 Park Ave. Indianapol Ind Q. . .. .. 110 N. lllinois St. Rochester 4, N. Y.. . ............ 89 E. Ave.
Bangor, Moine. . ... ...... ... 77 Central St. Jackson, Mich? .. @120 W. Michigan Ave. Rockford, .. . ..... .. ...... 110 S. First St:
Battle Creek, Mich.. . . .. 25 W. Michigan Ave. Jackson iss. @ . ... 203 W. Capitol St. Rutland, Vt.. ... ... ... L. 38" Center St.
Beaumont, Texas......... 1385 Calder Ave.  Jacksonpifle 288la..~ . . . . . .. 700 E. Union St. Sacramento 14, Calif..... ... 626 Forum Bldg.
Binghamton, N. Y........... 19 Chenango St. 7P.O. Box 548, 2 Second St. Saginaw, Mich.. ........ 501 Beoringer Bldg.
Birmingham 3, Ala......1804 Seventh Ave., N. n....321-323 W. Walnut St. St. lovis 2, Mo.. ... ....... 112 N. Fourth St.
Bismarck, N. Dak... .. .. .....117%2 Fifth St.  JoMstown R&P. .. ... .. .. .. .. 841 Oak St. Salt Lake City 9, Utah. . .. ... 200 S. Main St.
Blyefield, W.Va.P.O.Box447,Appalachian Bldg. i P.O.Box 931,220Y%2 W. Fourth St. San Antonio 5, Texas....310 S. St. Mary’s St.
Boston 1, Mass.. .. ......... 140 Federal SO.‘ i ...106 W. Fourteenth St. San Diego 1, Calif... ... .. 1240 Seventh Ave.
Buffalo 3, N. Y..........535 Washington St. o WmoxVille”08, Tenn... ... .. .. 602 S. Gay St. San Francisco 6, Calif.. . .235 Montgomery St.
Butte, Mont.. P.O. Box 836, 103 N. W yoming St. .......106 W. Allegan St. San Jose 10, Calif. .. ........ 460 Park Ave.
Canton 2, Ohio. .. ... 700 Tuscarawas St A Lexington, Ky.. ..... First National Bank Bldg. Savannah, Ga.. . ............ 4 E. Bryan St.
Cedar Rapids, lowa. . . . . 210 Second St} incoln 8, Nebr.. .. ..........100t "O" St, Seattle 4, Wash.. ......... 710 Second Ave.
Charleston 28, W.Va..306 MacCorkle Ave., e Rock, Ark......... 103 W. Capitol Ave. Shreveport, La....... ..... 910 Shelby Bldg.
Charlotte 1, N.C.. .. .... ... 112 S. Tr s Angeles 54, Calif.... .. 212 N. Vignes St. Sioux City 13, lowa. 572 Orpheum Electric Bldg.
Charlottesville, Va... . ....... 123 & Lovisville 2, Ky.. . ......... 455 S. Fourth St. Sioux Falls, S. D. .. ...306 South Phillips Ave.
Chattanooga 2, Tenn.. . ... 832 Geor Macon, Ga.. .. .. ... 682 Cherry St. South Bend 1, Ind.. . .. 112 W, Jefferson Blvd.
Chicago 80, IIl. .P.O. Box 5970A, 840 Madison 3, Wisc.. .. ....... 16 N. Carroll St. Spokane 8, Wash.. . . ....... S. 162 Post St.
Cincinnati 2, Ohio. .. ... ...2 Manchester, N. H... .. ... . ... 875 Elm St. Springfield, Ill... . ... ... ...607 E. Adams St.
Cleveland 4, Ohio. . . .. 4 Medford, Ore., P.O. Box 1349, 205 W. Main St. Springfield 3, Mass.. . ........ 1387 Main St,
Columbia 1, S.C..P.O. Box Memphis 3, Tenn.. . ... ....... 8 N. Third St. Stockton, Calif........11 So. San Joaquin St.
Columbus 15, Ohio. . . Miami 32, Fla.. .. ....... 25 S.E. Second Ave. Syracuse 2, N. Y... ........ 113 S. Salina St.
Corpus Christi, Texas . Milwaukee 3, Wisc.. .. .. 940 W. St. Paul Ave. Tacoma 1, Wash.. . . . 1202 Washington Bldg.
Dallas 2, Texas. . . Minneapolis 3, Minn.. . .. ... .. 12 S. Sixth St. Tompa 6, Fla.. .. ..... ...1206 North A St.
Davenport, lowa. . Yy A Mobile 13, Ala.. . ......... 54 St. Joseph St. Toledo 4, Ohio...........420 Madison Ave.
Dayton 2, Ohio. .. .. V... W. First St. Montgomery 4, Ala.. .. .. 205 Montgomery St. Trenton 8, N. J...........214 E. Hanover St.
Denver 2, Colo.. .. .. .° eventeenth St. Nashville 3, Tenn.. . ... ...234 Third Ave., N. Tulsa 3, O‘kla ............ 320 S. Boston Ave.
ll;es Moizne;"9,hlowa. e oA \2/ Fifth Avse. Newark 2, N. J.. . ..o .. 744 Broad St. L\:.csonz, Aerz+. .P.O. Box 710, (;55%NG Sixth Avse,.
etroit 2, Mich.. .. ....... ntoinette St. ica2, N.Y......... ceeen enesee St.
Duluth 2, Minn.. . ........ 14 W. Superior St. :Z: g‘:;’: - 6'1§°:" """"" 51339 Church St Washington 5, D.Co. o o . 777—-14th St, N.W.
N ns ylac. oo Gravier St. .
Elmirg, N. Y.. ... .. ’ and Woodlawn Aves. New York 22, N. Y. 570 Lexington A Waterbury 89, Conn.. ...111 W. Main St.
GSNCYLL gton Ave.
El Paso, T .......109 N. Oregon St. Ni Falls. N.'Y 253 s d St Woaterloo, lowa. . . ......... 206 W. 4th St,
.............. 1001 State St. ‘agara Fafls, N. To..oove - econ . Wenatchee, Wash.. . 328 N. Wenatchee Ave.
........ 29 W. Eleventh St. Norfolk 10, Vo.... R ¥ 1 W Bute St. Wheeling, W. Va..........40 Fourteenth St.
''''''' 123 N.W. Fourth St. Oakland 12,’Cuhf.. cee.. . 409 Thnrt?enth St. Wichita 2, Kan.. .. ..........200 E. First St.
........ 310 Jacobs Bldg., Oklahoma City 2, Okla....119 N. Robinson St. Williamston, N. C.. ... .. .. ..115 E. Main St.
P.O. Box 1626 Omaha 2, Nebr.. .. .. 409 S. Seventeenth St. Wilmington 98, Del.......1326 N. Market St.
......... 108 N, Court Ave, Paducah, Ky.. .P.O. Box 1001, 231 S. Fourth St. Worcester 8, Mass.. . . ........507 Main St.
P.O. Box 197 Pasco. Wash.............. 421 W, Clark St. York. Pa.. ........... ...56 N. Harrison St.
______ ......653 S, Saginaw St. Peoria 2, lll.. . .. .......309 Jefferson Bldg. Youngstown 5, Ohio. . ..272 E. Indianola Ave,
Hawaii: American Factors, Ltd.,, P. O. Box 3230, Honolulu 1 Canada: Canadian General Electric Company, Ltd., Toronto "
@D ELECTRIC
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