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GEH-1802 Metal-clad Switchgear

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

Fig. 13

TANDEM LOCK (WHEN FURNISH
FOR OUTDOOR UNITS

Outdoor metal-clad equipments with mo

one unit may be provided with a tandem
arrangement which makes it necessary a

only one door on each side. (In ex%e)pt' nallfdlong
installations two or more locks may regui

each side). The unit containing the
of the tandem lock is clearly mar on
ings and also by nameplate on t q

Refer to Figure 14. :
Ha@k is done consult

g shed by the General
he, particular requisition.

ent itself.

Before any ins
and study all dra
Electric Compan

1

These drawings arrangement drawings,
wiring and elementaryWdlagrams and a summary of
the equipment. Mats, screens, railings, etc., which
are external to the _switchgear, but which may be
required to meet anflocal codes, must be furnished
by the purchager.

LOCATION

ecommended aisle space required at the
t the rear of the equipment is shown on
plan drawing furnished for the particular
n. The space at the front must be suffi-
to permit the insertion and withdrawal of the

b Tandem Lock For Outdoor 13.8 Units
%re any door in the equipment can be opened

t is necessary to open the padlocked door and oper-

ate the tandem locking arm to the open position. In
ocking the equipment the reverse procedure should
e used.

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

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

INSTALLATION

circuit breakers, and their transfer to other units.
The space at the rear must be sufficient for in-
stallation of cables, for inspection and mainte-
nance, 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 approxi-
mately 1-1/2 times the static load.

Fig. 13 (8004507)

o

Fig. 14 (8011450)

o



INSTRUCTICNS FOR INSTALLATION OF TRANSITION

1 Yo o
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COVERS
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removed from the metal-clad switchgear,
ely. Should the switchgear be posltioned
he power transformer, the complete transi-
metal-clad as assembled. Remove covers #8
and apply Glyptal#* #1201 to gasket 2A before bolting transition
to metal-clad th 45;58 efore jackling the power transformer into 1ts
final locatilon, a lyptal* varnish #1201 to gasket 1A and place
over mounting sag::, transformer tank wall. Slide transformer in

t

The transition sect
assembled and shipped s
on 1ts foundation pri
Tion can be mounte

S

place ‘gulding t ansformer mounting studs through the mounting holes
in #1. Cente er seal between #1 and #3 before tightening nuts,
malntaini etween transformer tank wall and end of metal-clad.

er transformer and metal-clad switchgear are in place,
ansition as follows: Remove covers #3 and #9, adapter
#1, dome braces #U4. Apply Glyptal* varnish #1201 to gasket #2A
before bol®ng #2 to metal-clad throat. Apply Glyptal* varnish #1201

to gasket #1A and loosely fasten #1 and #1A to transformer *ank. Slide
throat of #3 into #1 and maintain approximately 4 1/2" from #3 to tank.
Ass®mble braces #4 top and bottom to maintain size and proper alignment,
ighten #1 to transformer tank. Assemble copper, terminals, sup-

s and complete all joints. Assemble dome #7, side covers #8 and
otfTom cover #9. Cut secondary conduit #10 to lenzth and assemble under
e transition.

Reglstered trade-mark of General Electric Company :
- Insert GEH-1802C






o

(

(261cu16)

i5

Fia.

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

Recommended practice is to weld the switch-
gear structure to the floor channels, using a tack
weld at points indicated for anchoring on the draw-
ing. 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
should be given to conduits which might be required
for future connections.

Outdoor Equipment

Recommendations for the foundations t-
door equipment are given in Fig. 7. Pr nd

secondary conduits should be installed in@gc nce
with the requisition drawings, before the j nt

is put into place.
Since outdoor equipments are wvith a

6" base a transfer truck is requifed place the
breaker in the housing. The4@ djlstment on
the truck is shown on Fig. 7. \

hipped in more

than one section, the joinigi oof between sec-
tions must be weatherprgofed pply G. E. #1201
*Glyptal varnish to the gagketg/which are furnished
and assemble the ga en the roof and roof
cap and bolt togethe Figure 16. Joints be-
tween transforme nd the switchgear should

When outdoor equipme a

be weatherprogfed same manner. Refer to
Figure 15.
BREAKER RE LE ELEMENT

Before installing or operating the removable
element consylt the circuit breaker instructions
for dirgctions on installation, adjustments and in-
i The operation of the interlock device is

elevating mechanism is accurately leveled
hecked at the factory and should need no ad-
nt. Do not install or remove the breaker or
e any adjustments unless the breaker is open.

*Reg. Trade-Mark of General Electric Co.

Metal-clad Switchgear GE 2

O

TRANSFORMER NEUTR/

BUSHING CORNECTION-

FOR SOLIDLY SROUNDED

SYATEMS ONLY,
RANSFOR meR

E{lcwb PAD CONN.

1
I

PHASE CONNECTION
BaRg (TO BL TaPLD
AT FINAL ASSEMBLY).

o 5 08 W/NE

BSARE _AROUND BUS
(IF REQUIRED

a Jal o

JoINTS TO BE o i

METAL- CLAD
SWITCHGEAR — =

HOLES FOR
BOLTING TO
TRANSFORMER
FLANGE

(HARDWARE.
FURNISHED WITH
SWITCHGEAR
GASKET wi ™
TRANSDRMER)

! J
r o
Ll A
ROUND CABLE
TemminAL
CONDUIT FOR
CONTROL CONNECTIONS

Fig. 15 Outdoor Transition Compartment

Rub a small amountof 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
until the lifting brackets are in the fully lowered
or test position. The breaker should then enter the
housing freely. The lower limit switch can be ad-
justed, if necessary, to allow the breaker to enter
the housing. Push the breaker into the housing until
it rests against the stop at the rear of the elevating
mechanism frame. The stop has been adjusted at
the factory so that the breaker will be in the correct
position relative to the lifting brackets. Raise the
lifting brackets until the breaker is lifted clear of
the floor. Check to see that the breaker is properly
seated on the lifting brackets.

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

15



GEH-1802 Metal-clad Switchgear

tionary disconnecting device.
missible variation in the wipe is 3/32".

Inspect the contact surfaces of both the breaker
studs and the stationary disconnecting devices.

(a) Each segment of the stationary disconnect-
ing device should make a heavy impression in the
Contact ULubricant D50H28 on the breaker studs.

(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-

The maximum per-

(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 to the proper

location.

stationary disconnecting device tube.

Lock the stop bolts in the new position.

(d) If proper contacting cannot be attained by
the above methods, it is necessary to adjust the

DO NOT

MAKE ANY ADJUSTMENT. COMMUNICATE WITH
THE NEAREST GENERAL ELECTRIC CO. OF-
FICE FOR ADDITIONAL INFORMATION.

open or closed.

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

The breaker is provided with an arm which j
pushed forward or pulled back when the breake

This arm engages and hol

vertical bar when pulled back (breaker close n
prevents the clutch being pulled forward to eng:

the motor.

the motor.

TESTING CABINET

The testing cabinet, Figu

When the breaker has been
the clutch can raise the vertical bar and
A limit switch on the vertical b;
the electrical circuit to the motor, if th§'ele
control selector switch has been tugnedjto
"raise" or "lower". Refer to Fig. 1

7'&\
xould be in-

g
ther

stalled on the wall at a locatiofi wheBe maintenance

and testing of the breaker c
Conduits must be installed
control power for testi

ADDITION OF U

BUS

grou
fo,

Figure 16 indic
volved to add new me
equipment.

BA

€

eniently done.
y cables to supply

S\GSTING EQUIPMENT

e special procedures in-
-clad units to an existing

Otherwise the installation procedure
is the same as descxg'bed above.

CONNECTIONS

bus bar connections are made to join

separate units together,

proceed as

Fig. 17 View Showing Elevating Mechanism
Motor and Control Unit

TABLE A
Torque Values for Metal-clad Switchgear

(Torque in Inch-Pounds)

Bolt Copper Aluminum

Size or Steel or Compound
3/8"-16 180-300 180-240
1/2"-13 360-540 360-480
5/8"-11 420-600 420-540

Fig. 18

(8020156)

Fig. 17

Q
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Fig.

(K=6500903)

Fig. 20
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oy - o voLE FOR%MT'G. BOLT

OO

PUSH BUTTON
CONTROL

C‘N\RE CLEAT

TEST

FUSE BLOCK

|
S|
{ 1

N
™

by e

B |
e

SIDE VIEW WITH COVER

Fig. 19 Inspection Box f@r

(a) Remove compartment covers.

(b) Bolt splice plates and bus bar%ir,

see Figure 20 and Table A, Fig. 18. C red

contacts with silver polish. Be surefal ish is
removed. Do not use sand paper.

(c) Complete the taping @f th€ verf¥ical riser
bars using varnished cambric p) stopping

t
the tape at the bus bar. If th€ ri bars connect
to the bus from below, t tape should be
added to prevent compoun e when filling.
Apply a layer of cotton t: ( p) over the var-

nished cambric tape, stofipin
inside molded splice cove

(d) Place
splice joints.

he cotton tape just

ers around the bolted
mpound filling space is

HOLE FOR gMT'GA BOLT

72" ror AC CLosEe
FRONT \IlE EMOVED

KV Metal-clad Switchgear

APPLY DUXSEAL AROUND BOX JOINTS"
( 7o MAKE LERX PROOF
L WHILE FILLING WiTH COMPOUND.
"\ DUXSEAL To BE REMOVED.

INSULATION A
BOX ["

/YERTICAL RISER
T Ey==yA
=
—————

£ ™
=

SECTION "xx"

BUS BARY
CORD BINDER
YERTICAL VAR )
CONNECTING CA»%SRTCE £coTTOoN
RISER TAPE

'

BARS

&
Y B
N K
i)
i B
I' |
H

ED AT INSTALLATION
e T,

%
7
7
g
7
G
7
U
%
7
%
7.

2
i
47
7
%
U
Y
A
HA
24
g

at top of join
the purpose

laminations
while fillin

joints to make t

iller pieces furnished for
of box and around bus bar
o prevent compound leakage
al should be placed over the

g.
x free of leaks while filling.

he Duxseal should be removed after the compound

has set.

G. E. #860 cord should be used to hold

the molded paﬁs securely in place.

at G.E. #1347 compound (furnished) to
00°C and maximum of 220°C. Avoid
(o] ng the compound for the dielectric strength
be seriously affected. Pour the compound

e molded covers intermittently, allowing an

rval of cooling to prevent formation of gas or

Fig.

APPLI

SECTION'AK’

&,
-~ N

VARNISH
cameRrICLCoTTON

TAPE L SECTION THROUGH
3 SECTION AA

@3 CONNECTION

e
A \:‘«,J )
ol I I

PLAN VIEW "BB"

SECTIONAA
2VERTICAL RISERS

20

END COMNECTION

Method of Making Bus Bar Connections

19



GEH-1802 Metal-clad Switchgear

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

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

(g) In unit substations, the connection bars
should be assembled in the transition compartment
(Fig. 15) and the connections at the transformer
terminals taped and painted as indicated above. The
conduit for secondary circuits should also be as-
sembled in the transition compartment.

PRIMARY CABLES

The primary cable connections inindoor switch-
gear are reached by removing the rear bolted
covers. In outdoor switchgear the hinged instru-
ment 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:

tween the cable and the switchgear copper.
head also prevents seeping of oil from the e
oil impregnated varnish cambric or paper ins
cable.

(b) Clamp type terminals and wipigf® s e

or cable clamp. In all cases carefullyifolldw the

cable manufacturer's recommendati X lla-
ell'a

(a) Potheads, see Figures 34 and 36, are u
when it is desired to hermetically seal the en do
the cable to make a moisture proof connectio shown in Figure 24. The last few layers should be

tion of the type of cable being used s the

instructions contained herein, see Q and 38.
POTHEADS K

Potheads are mounted on @pter plate ex-
tending across the width of al-clad unit as
shown in Figure 8. The plate is split into
two parts to facilitatehth stallation of the pot-
heads. The pothea 1ly be shipped ar-
ranged for cablesgto ent rom below; however,
the steel and cogPerdare gusually interchangeable

for the potheads a
above.

is is the type 'most generally used.
r installation of other types are in-
e text following.

emove the wiping sleeve from the pothead

a
S

and cut the tapered end at a point where the c
will enter it freely, and file off sharp edges.
the sleeve by applying flux and dipping in hot so%g
Temporarily assemble the wiping sleeve and'?

on the pothead.

(b) Train the cable in front of the pothead
allowing it to extend about two inches above the top
of the porcelain bushings. When trainingghe cable

handle with care and avoid sha bending which
might damage the insulation. N%npoint on the
1

lead sheath of the cable ab ches above
the bottom of the wiping sleeve:

(c) Remove the pothead fz0ma, the unit, and slip -~
the wiping sleeve and itg gas over the cable as e
shown in Figure 21.

(d) Remove the le ath from the cable to
the point marked eration "b" as shown in
Figures 22 and 23 ceéeding as follows:

First, mak " round the cable half through
the sheath : ﬁ eérence point. Second, split the
sheath len isédetween the cut and the cable,

tool atan angle to the cable radius
ing the insulation. Third, remove
tching the split edge with pliers and
y away from the cable axis.

ean and tin the outside of the lead sheath for
inches and bell out the end of the lead sheath.

Remove the belt and interphase insulation
to within 1-1/2 inches of the lead sheath as o

torn off to avoid damaging the individual conductor
nsulation. To reinforce and protect the conductor
insulation, wrap two layers of half lapped varnished
cambric tape over the factory insulation.

(857623)

Fig. 21

Fig. 2!

Slipping Wiping Sleeve and Gasket
Over Cable



(857622)

Fig. 22

(857621)

Fig. 23

(857618)

Fig. 24

(857611)

Fig. 25

Fig. 22

Fig. 24

Second Step in Removing Lead Sheath

Removing Belt and Interphase Insulation

Fig. 23

Metal-clad Switchgear GE@

Third Step in Removing Lead Sheath

Fig. 25 Approximating Final Position

21



GEH-1802 Metal-clad Switchgear

(f) Place pothead body over cable and then fan
out the conductors into approximately the final
position, as shown in Figs. 25 and 26. The middle
conductor should be bowed slightly for final adjust-
ment of length. Avoid sharp bends and damage to
the insulation, particularly at the crotch.

(g) For system voltage above 7500 volts it is
recommended that stress relief cones be built up
when single conductor or three conductor shielded
cable is used. Construct stress relief cones in
accordance with the recommendations of the cable
manufacturer. See Figure 21 for one recommended
method. On lower voltage cables, belling out the
end of the lead 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 insulation from the
end of each conductor and assemble pothead ter-
minals as shown in Fig. 27. Potheads are furnished
with standard cable solderless lugs.

(j) Bolt insulators and support and wiping sleeve
to the pothead body. Thoroughly clean all gaskets
and gasket surfaces. Cement all gaskets with G.E.
Glyptal #1201 varnish. Compress gaskets bya partial
turn on each bolt successively until the gasket is

Fig. 27 Tightening Contact Nut

26

Fig. 28

Bolt Wiping Sleeve to Pothead Body

Checking Terminal Stud Seating

(857606)

Fig. 26

J

(857610)

Fig. 27

(857619)

Fig. 28

AR,



(857609)

Fig. 29

(857604)

Fig. 30

(857607)

Fig. 31

Fig. 29 Pouring Wiped Joint

uniformly compressed forming a tight joij eck
to be sure the terminal studs are seate y on
their gaskets then screw contact nut i

Figures 27 and 28.

(k) Make a plumber's wiped joi en the
wiping sleeve and the lead sheath t ble, as
shown in Figures 29 and 30. Usefa sui e flux to

facilitate the wiping operation.®
(1) Remove the 3/4" fillj min the pothead
the studs. Insert

fi

body and the pipe plugs in thego

a stand pipe and funnel in g hole of suffi-
cient height to extend a op of the studs as
shown in Figure 31.

Heat #227 comp epouring temperature,
165°C. Donotogerh ompound as higher temper-
atures may injur ulation and also resultin

e compound while cooling.
head body to prevent sudden
hich may result in theforma-
he pothead may be warmed by
playing a blowt over the pothead body, taking
care that no direct heat reaches the porcelains.

Before filli

Pour confpound through the filling pipe until the
compound appears at the top of the pothead studs.
Whi ing, play a blowtorch on the pothead body
e filling pipe to prevent air voids and
. When full, insert pipe plugs in the top of
studs to trap compound in the porcelain insula-
Continue pouring compound while the pothead
cooling to fill air voids which might form while
compound is cooling.

Metal-clad Switchgear GEH-1

Fig. 30 Wiping Bell to Lead Covered Cable

Fig. 31 Filling Pothead with Insulating Compound

23



GEH-1802 Metal-clad Switchgear

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. Retighten all bolts to be sure that all joints
are tight.

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

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

(2) Wrap with varnished cambric tape, G. E.
#992, as shown in Figure 35, the number of layers
depending on the voltage rating of the equipment.
Where there are sharp angles apply additional
layers to obtain the equivalent of the insulation of
the flat surfaces.

(3) Over the 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 varnish. (#1201 Red for 15KV.
and #462 Black for 5 KV.)

Single Conductor Potheads

The procedure for installation of single con-
ductor potheads is in general the same as describe
for three conductor potheads.

Cable Entrances Other Than Wiping Sleeve

Stuffing box cable entrance fittings, Figure
are used for nonlead covered cable, and
stalled as follows. Assemble stuffing box in pptii€
Wrap graphite cord packing around the 1€
compress by screwing the gland nut into the s

ing

box.
A combination clamping ri sxmg box
is sometimes furnished instead a Wiping sleeve
for lead covered cables. This i s installed
as follows. Wrap graphite ing around
cable and compress by screing Jgland nut into
stuffing box. Bell over le and notch the

edges to expose screw ho, Note the openings
hich permit com-

in the fitting below theynot! i i
pound to reach the a eal and splits which
might occur while ing o and notching).

Clamp lead sh

smoothly. Leave abo
above the clamping ring.

witlring and trim off sheath
/2 inch of belt insulation

Cable Sheath Groundjng

Whereg, thifhee conductor, lead sheathed cables
are installed} is advisable to ground the sheath
ground bus in the switchgear. Where
or, lead sheathed cables are used,
ocedure may be followed except that only
the cable sheath should be grounded.

. Trade-Mark of General Electric Co.

Fig.

33

G-E Pothead with Stuffing Box

(857608)

Fig. 32

J

#

o~

(8004733)

33

Fig.
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(414A757)

Fig. 34

{K-65005]4)

35

Fig.

Metal-clad Switchgear GEH
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Fig. 35 Insulation of Connection Bars
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o FILL POTHEAD AFTLR MAKING MOUNTING
CABLE CONNECTIONS. ' SURFACE
FINISH WITH 10 M.LS V.C. TAPE PAPER
4 LAYERS - 5 LAP. PAINT WITH INSULATION
G.E 462 VARNISH. FILLING PLUG
BUILD UP WITH 10 MILS 2" V.C. TAPE. HOLE TAPPED
CENTER OF BUILD UP TO HAVE 75% FoR 2" PIPE
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2" COPPER BRAID TO BE CUT AT AN ANGLE
OF 15° & SOLDERED TO COPPER SHIELD TAPE - BODY & SHEET
ON CABLE. BRAID T0 BE WUND TIGHT AND STEEL
CLOSE. ALL TURNS OF BRAID To BE SOLDERED
ALONG TWO UINES PARALLEL To CABLE TO
PREVENT SEPARATION. ALL THREF

COPPER BRAID To BE WOUND AROUND METALLIC
BINDER AND SOLDERED BOTH To BINDER AND

LEAD SHEATH.
\ WIPING
SLEEVE

LEAD SHEATH

/—50-50 WIPE

CABLES SiMILAR

Fig. 36
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(T-6595322)

Fig. 36

VENT PLUG-

@ METHOD OF STRESS QELIEF FOR

Metal-clad Switchgear GEH-

Lol BELTED. coBLE

Ay § N THRE W FiemiLy ORANY WeAPPINGS O EACH CoNQUCTOR IN
THE PEG ION OF THE CRBLE-CEOTCH, RS NOICATED OV THE DRANNG. JHE
AXIAL DIMENSIONS FOR THE RENFORLCEMIENT HEE NOICATED. THE
MIAXINVIIN] TiHENESS OF THE RPLLIED THPE SIHIULD EQRURL

APPCOXIMATELY THST OF THIE OCIGIGL CaNDUETOR-IIVS, T7an.
BETER COMPLETION OF THE INO/WVIDLAL CENRCCES A, 4
TRPE OVEE THIE THREE CoNDUCTOES FORCED msf:;gx:a

REG /oM.

SHIELD A FORTION OF THE OVERRLL BENORCEMENT RS 71
ONE END OF THE COPCER-BEAIO 70 AN ANGLE AP ) FNO
LAY 17 oNTHE SHERTH-BAND WiTH THE Cur EDGE ToMIEO ATTRCH
17 TO THE SHERTH. THEN COVER THE SHERTH-EAND EXFLAED Z 70N, AND THE

POIRCENTLY TRPERED SUCFACE oF OVEERLL CEN! -EMIE WTH A Siniey LE
LAYER OF TiGHTLY DEAWN BUTT WenPANGS OF =) Mo, SOLOER
TOSETHER ALL TURNS ON 0PPOS/TE SI10E = = AND TEEMWVATE
THE BRAID BY a/?T/Nc;é SEYOND A SolOECEQIRINT LoOSE END OF THE
BLAID SO BE ~RNED BAcCK AND S50lD. O THE FCECEOING TUCNS
50 THAT Mo FRAYED ENDS OF coPOER 2 THE VARN/SHED
CLOTH.

W TAPE
BRAD

WIPING  SLEEVE
SHRATH BAND

BELTED \LEADED CABLE

PHASE ROTATION To BE CHECKED BEFORE
CONNECTING TO POTHEAD TERMINALS.

ALL GASKETS AND GASKETZD SURFACES
7O BE COATED WITH GLYPTAL BEFORE
KIOUNTING AND CLAMIPING IN PLACE

DIMENSIONS SHOWN ARE FOR
15 KV. POTHEAD
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GEH-1802 Metal-clad Switchgear

TAPE IN AGCORDANGE
" "WITH Fi6. 35

BAR

TERMINAL

i. /
T+
._'r
\ CABLE INSULATION
No.33 SCOTCH TAPE
A OR EQUIV.

SPLICING TAPE G.E. 8380
OR EQUIV.

NO. 19 AWG TINNED
COPPER WIRE

NO.33 SCOTCH
TAPE OR EQUIV.

SHIELDING BRAID
SHIELDING TAPE

SPLICING TAPESGE.
OR EQUIV.

GROUND STRIP — = g7

GROUND AT ADJACENT
FRAME MEMBER

ons in Inches

+ Rated
kv

Phase to Phase doors B

Locations
2tob 5 2
6 to 1 ¢ 9 3
11to 1 13 4
+ For nded neutral use 1.33 times phase-to-
phas&vo e in selecting distance A.
ig. 37 Termination Non-Leaded Cable

Single Conductor

TERMINATION NON-LEADED CABLE SING 3
CONDUCTOR ‘

1. Cut cable to proper length.

2. Remove jacket and cable tape for nce
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 exc heat on insu-
lation. Remove outer semi-c
same distance. Thoroughly
which the semi-conducting

4. Remove insulation
ing tape to expose congduct
inch plus length to be in

5. Attach termina

removed.

er semi-conduct-
or distance of one
into terminal lug.

conductor.

6. Taper insylat for one inch as shown.
7. Apply e Clean surface over which
splicing tape i plied and coat with G-E No.
A50P68 adhes ent or equivalent. When sol-

1d up with splicing tape GE8380

ress cone. Clean cable surface and
No. A50P68 adhesive cement or
hen solvent evaporates build up cone

iz tape GE8380 or equivalent, for length
B. Between points M and P, tape is applied
rapped thickness at N is equal to 75% of

tapers to zero thickness at points M and P.
one layer No. 33 Scotch tape or equivalent,

half lapped. Obtain a smooth wrapping but do not
stretch tape more than necessary.

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

10. Solder-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.

(B-230046-C)

Fig. 37



(B-232004-C)

Fig. 38
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=—————CABLE LUG

—

A

Metal-clad Switchgear GEH

SPLICING TAPE G.E.8380
OR EQUIV.

END SEAL V'S

CABLE INSULATION

NO. 33 SCOTCH TAPE
OR EQUIV.

SPLICING TAP .838
OR Etm
SHIEL
ND PONED)

ABLE SHIELDING
TAPE

NO.33 SCOTCH TAPE
OR EQUIV.

OR EQUIV.

q@———— GROUND

WIRES
GROUND AT ADJACENT
FRAME MEMBER

4 CABLE
¥ JACKET

8 Termination Non-Leaded Cable Multi Conductor

TERMINATION &XO
CONDUCTOR

D CABLE MULTI

Make ter
ductor except -
graphs 10, 11 and 12.

as indicated for single con-
titute the following for para-

Pencil Geogirene jacket 1/2 inch. Clean surface

ular care in cleaning outside jacket sur-
r to entirely remove black wax finish.
G-E No. A50P68 adhesive cement or
t. Allow to dry. Apply splicing tape,
0 or equivalent, to make moisture seal as

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 applyinglapped
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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CONTROL CABLES

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

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

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

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

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

Where units have been split for shipment, any
control or other secondary leads which must connect
across the split will be arranged with terminal
blocks in the cross trough or convenient side sheet
so that the wires can be reconnected. The wires
will be cut to length and formed before being folded

The operation of metal-clad switch\

similar to that of other types except tha 0-
vides maximum safety to the operator and the §
of easy removal and replacement of
breaker.

L 2
All circuit breaker removabl Nnts of the
lic

same type and rating which hay te wiring
may be interchanged.

BREAKER POS
To place the circuit
sition, proceed as given .
Clean contacts %
of Contact Lubricgnt D0 .
Push the bre
against the stop.

in operating po-
itna very thin coating
to the unit until it rests

To raise the breaker, operate the elevating
control selgctor sWitch just inside the door on the

right hand N\gide to "Raise'. A clutch handle just
above t vating motor is then pulled until it
engage otor at which time it closes the
clutc switch to start the motor and raise

er in the housing. At the end of the up-
el, a limit switch on the structure opens
the motor. See Figures 17 and 18.

back so that a minimum of time will be re
for reconnecting them. ’3

GROUND BUS

The ground bus is bolted to the re the
frame near the bottom. It is arranged so that
connections to the station ground can be made in
any unit. Where the equipment is shipp& in more
than one group, the sections of und bus must be
connected by using the splice urnished with
the equipment. Ground bus i are made in
the lower portion of the cable e € compartment.
The switchgear ground uSt be connected to
the station ground bus by ctor having a cur-
rent carrying capacity al at of the switchgear
ground bus. It is very i nt that the equipment
be adequately ground to protect the operator from
injury when short cimgu r other abnormal occur-
rences take pla afgh to insure that all parts of
the equipment, o than live parts, are at ground

potential.
CTION

e$he responsibility of the purchaser
table lightning arresters to protect
eal from damage due to lightning. The
tric Company's recommendations as
to the of circuits requiring lightning protec-
tio d a list of recommended lightning arresters,

ontained in Bulletin GER-141, copies of which

ilable upon request.

TION

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

The clutch must be held in the engaged posi-
tion otherwise a spring will return it to its nor-
mal position opening the electrical circuit to the
motor.

The breaker may be raised and lowered by an
emergency hand wrench which can 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.

SPACE HEATERS

Space heaters are provided in all outdoor
equipment in order to keep the inside temperature
several degrees higher than that outside. This
helps prevent condensation and the resultant cor-
rosion which might occur. The heaters should be
turned on at all times. Heaters are also furnished
for indoor equipments when it is known that abnor-
mal atmospheric conditions exist at the installation.

Mg



Metal-clad Switchgear GEH

TESTING AND INSPECTION

After the equipment has been installed and all
connections made, it should be tested and inspected
before putting in service. Although the equipment
and devices have been completely tested at the
factory, a final field test should be made to be sure
that the equipment has been properly 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 re-
lays must be set by the purchaser. General in-
structions on setting the relays are given in the
relay instruction 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 General Electric Company will not be
responsible for defects in devices not manufactured
by the Company when such devices are specified by
the purchaser. All questions relative to such de-
vices should be referred to the manufacturer.

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

from the switchgear. Plant, aper
conditions will dictate the frequ
required. For specific informafiongegarding the
maintenance of devices, suc jircuit breakers,
relays, meters, etc., refer t separate in-
struction book furnished device. The
inspection cabinet, which fupished, provides a
convenient means for maintagning/the circuit break-
ers. Under normal co e protective relays
do not operate; there is important to check
the operation of the regularly.

of all maintenance work
ee of detail depending on
the operating c s. In any event it will be
a valuable refere for subsequent maintenance
work and for station operation. It is recommended
that the record jnclude reports of tests made, the
condition, of equipment and repairs and adjustments

A perma cor

should be ke

chgear structure and connections should
e following overall maintenance everyone
e years, depending upon the severity of the
s and the atmospheric conditions around the
Equipment subject to highly repetitive oper-

t1 may require more frequent maintenance.

When transformers are furnished @) y the
control power, the primary taps shouldybe selected
so that the control voltage indicated on wiring
diagram is obtained on the secondary of the trans-
former. When a battery isusedto supplé the control
power, the cables from the battery to the switchgear
should be large enough to ay, excessive voltage

drop. The voltage at the t ifidls of the breaker
closing coils, when the e
should not be less than 112.

ils®

is being closed,
and 225 volts for 250 vo

for 125 volt coils

aker with its associated

the unit while the equip-
e of the test coupler which
e breaker to the test or down
the test coupler to connect the
isconnecting device to that on

The operation of t
devices may be teSged i
ment is energiz
is furnished. e
position.

breaker se r
the structurge.

tial tests to check the integrity of
n are not necessary if the installation
in this book are carefully followed.
haser wishes to make high potential tests

i :
It
ge &ge should not exceed 75% of the AIEE

ry test voltages.

Potential transformers must be disconnected
ring high voltage testing.

ENANCE

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

1. Thoroughly clean removing all dust and
other accumulations. Wipe clean the buses and
supports. Inspect the buses and connections care-
fully 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 on the insulation resistance
tests or after repairs, the test voltage should not
exceed 75% of the AIEE factory test voltage. The
potential transformers must be disconnected during
the high voltage testing.

3. Clean elevating mechanism and lubricate

31



GEH-1802 Metal-clad Switchgear

jack screws and gears with General Electric Company
Lubricant #D50H15 (Atlantic Refining Company #62
or equal).

4. Check primary diseconnecting device con-
tacts 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 suchas

sulphides on the contacts. If necessary the dgposits 3
can be removed with a good grade of silver pglish %

Before replacing breaker, apply a tliin c
Contact Lubricant D50H28 to breaker
lubrication.

t of
for

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

i




(8012409) No. |

Fig. 39

(8012410) No. 2

Metal-clad Switchgear GEH-

RENEWAL PARTS

ORDERING INSTRUCTIONS

1. Renewal parts should be ordered from the
Medium Voltage Switchgear Department.

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

3. Specify the quantity, reference number, de-
scription and this bulletin number.

4. Standard hardware, such as screws, bolts, nuts,
washers, etc., is not listed in this bulletin.
Such items should be purchased locally.

5. For prices, refer to the nearest office of the
General Electric Company.

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

PRIMARY DISCONNECT DEVICES
(SEE FIG. NO. 8)

Fig. 39

REF. NO. DESCRIP TION
5 Front Primary Disconnect Device
Assembly, 3 Pole, Complete with
Connections
6 Rear Primary Disconnect De
Assembly, 3 Pole, Complete W
Connections bor o 10 3 14
. ,
AN
NOTE: Insulating material required f 0s. )
5 and will be furnishedgywi rder.
ELEVATING MECHAK
REF. NO. DE N
1 Miter rs,Jpair
TA Gro miter gear
8 Sh
9 e
9A n for sprocket
10 u ar
10 injon gear and rod
10A Ggpfov pin for spur gear
11 p stud
12 inion gear and rod
12 Spur gear
12A 4 Groov pin for spur gear
13 Locking spring "
1 Stop shaft
1 groov pin for stop shaft
lutch spring :
8 Slide clutch Complete Right Hand (Ref. No. 2)
Jack screw
Fig. 39 Elevating Mechanisms
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GEH-1802 Metal-clad Switchgear

POSITIVE MECHANICAL INTERLOCK
(FIG. NO. 17)

REF. NO. DESCRIPTION

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115 v. D-C)

Elevating mechanism motor
(230 V. D-C)

Elevating mechanism motor
(230 V. A-C)

18 Spring only

[ S~ N L

9 20 2t

Fig. 4 Angle Bracket and c_hain Crive

REF. NO. DESCRIPTION
19 Bracket
20 Roller

21 Retainer
22 Chain .

Shutter Mechanism Assembly (Ref. No. 23)

Fig.q42 s Supports

DESCRIPTION

ating barrier support angle
ear isolating barrier
termediate isolating barrier
Front isolating barrier
Isolating barrier clip

Isolating barrier support
Front support clip (not shown)
Front intermediate support
Intermediate support

Rear intermediate support
Rear support clip (not shown)
Lower intermediate support
Lower intermediate support clip

Fig. 43 Door Handles and Locks

REF. NO. DESCRIPTION
70 Panel locking handle
71 Panel handle
72 Door locking handle
73 Door handle
74 Socket

(8012364)

jig.'qo

f

(8012375)

Fig. 4#i

(8020152)

Fig. %2

(8011607)

Fig. 43

%

)
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(8012365)

Fig. %4

(8020307)

Fig. 45

Fig. 44 Bus Connection Box

REF.

6. | LOCATION|RATING DEngDQ
38 int. 1200A. {1 co
39 int. 1200A. |1 con i
40 end 1200A. | 1 cgffec bar, down
41 end 1200A. ] 1 ¢onne€tion bar, up
42 int. 1200A. | no tion bar
43 end 1200A. ection bar
44 int. . nection bar, down
45 int. nection bar, up
46 end connection bar, down
47 end connection bar, up
48 int. no connection bar
49 end no connection bar
50 int. 1 connection bar, down
51 int. 2000A. |1 connection bar, up
52 end 000A. |1 connection bar, down
53 e 00A. |1 connection bar, up
54 in 2000A. | no connection bar
55 2000A. | no connection bar
56 1 2000A. {2 connection bars,
57 2000A. {2 connection bars, up
58 en 2000A. |2 connection bars, down
59 nd 2000A

doer

2 connection bars, up

GEH-1802 Metal-clad Switchg

Fig. U5 Wiring Devices and Miscellaneous Parts
REF. NO. DESCRIPTION
60A | Limit switch (upper) normally closed
60B | Limit switch (upper) normally open
60C | Limit switch élower) normally closed
60D | Limit switch (lower) normally open
61 Light and heater switch
62 Keyless receptacle
63 Duplex receptacle
64 Strip heater
65 Fuse block, open type
66 Fuse block, dead front
67A | 125V. D-C close fuse (50A.)
67B | 250V. D-C close fuse (30A.)
67C | 125V. and 250V.D-C trip fuse (35A.)
Refer [68 Complete secondary disconnect device
to 69 Complete stationary auxiliary
IFig.';Io. switch and mechanism
1
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REF. NO.

POTENTIAL TRANSF. ROLLOUT UNIT O

DESCRIPTION

L-x
Fig. 46 Fuse Rollout Unit
REF.NO DESCRIPTION
75 Barrier (M36 equipment only)
76 Fuse support
M Shutter
78 Barrier
79 Contact
80 Contact
81 Contact
82 Shutter support
83 Cable tube(1-5/8in., 1-1/8in.,x15 in.)
84 Tube clamp
85 Angle
86 Fr. carriage
87 Fuse braid
88 Support
89 Support
g(ll Carriage

Spacer (M26 equipment only) 0

100

FrjEsssss=c=-

HH-LEFT
JH2-RIGHT R
B r 105
i : " 104
I N e
1 i 102 93 é/ 108
' "3 I - 107
AN BN S Y S o b
- =

47 Potential Transformer Rollout Unit

108
He

92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

Sec. disc. support O
Sec. disc. support

Barrier supgort

Barrier support ¢

P. T. barrier

Shutter

~arri
Contact
Supr
gl
Qe and carriage
braid (5 inchg

. braid (9 inch
port
upport
Pan
Carriage

2i)
207,208, 209

213

210

212

Single and Triple Conductor Potheads

Fig. 48
REF. NO. DESCRIPTION
201 Triple conductor pothead assembly .
202 Body
203 Insulators and support
204 Wiping sleeve
205 Gaskets for triple conductor pothead
206 Terminal
207 Contact nut
208 Washer
209 Palnut (3/4 in. - 12)
210 Pipe plug (3/4 in. std.) .
211 Pipe plug (1/8 in. std.)
212 Single conductor pothead assembly
213 Body and insulator
214 Gaskets for single conductor pothead
215 Wiping sleeve
216 Adapter for mechanical entrance

fittings

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.

¥
%

)Fig. 46 (1103u02) 0

(1103403)

Fig. W7

(1103401)

Fig. 48
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