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'.|G.E. - MAGNE-BLAST SWITCHGEAR

CAT SECTION DESCRIPTION

GEI-25390C " Instructions Type MI-6 & MI-9 Metal-Clad Switchgear
2 GEH-1802W Instructions Type M26 & M36 Metal-Clad Switchgear
GEH-1802V Instructions & Recommended Pts for Magne-Blast Air Circuit Breaker
GEH-1802R Instructions & Renewal Parts Type AM-4.16 & AM-13.8
GEH-1802K Instructions
GEH-1802H Instructions & Renewal Parts
3 GEF-4351B Renewal Parts Types M-26 & M-36 Metal-Clad Switchgear
=,
‘ 3A GEI-88775A Instructions MC-4.76 Switchgear
4 0156C9403 Instructions Replacement of TUF-LOC Bushings
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5 GEH-230Z Instructions Instrument Transformers
GEH-908M Instructions Control & Instrument Switches
198 4555K10-006 Installation Type AB-30 Ammeters & Voltmeters
GEH-1788D Instructions Time Overcurrent Relays
GEH-2901 Instructions Lightning Arrestors
GEI-10951L Instructions Current Limiting Fuse Units
GEI-88760A Instructions Capacitor Trip Device
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TYPE MI:6 AND TYPE MI-9

| FOR .
CIRCUI” BREAKERS

GENERAL INFORMATION

OIL AND AIR

" Metal Clad Swite

o o
hgear is equipment tocontrol A mmmw .
‘and protect various types of electrical apparatus snd ' MR e
'power‘ci’rcuits. ‘ . L Smem Tren g‘c"rp::hﬁxg_:rn y&&? CURRZNT ; ¥IOURS
- The switchgear consists of one or more units” - P12 ou 3.0 fm . e o
which are mounted side by side and connected me- = A T awea | - esgizge
chanically and electrically together to forma com=. « :
- plete switching equipment, Typical equipments are M350 Magmo 80,000 3000 8%0-1200
~ shown in figures 1-2-3-4, TN —
The circuit breakers are easily removable to . HADUMYOLTACRMKY, A
. provide maximum accessibility for maintenar.cc Rimae TR DTHUWRT. Max n  cureut TIGERE . i
.+ with minimum interruption of service. The switch~ . - JLA e
~ gear is designed to provide maximum safety to the. R+ S 13500 Frraets SRR MRS
. - operator. All equipment is enclosed in grounced - e 250,000 15630 o1200-2000 .
- ‘metal compartments, . ‘ o o Bo0;000 18000 R
ST ) ‘ L TR B0 s e T
«. .. The equipment isavailable in the ratings iisted" CClem ot o ggleRm 3
“in the following tables, For outdoor installation the - ] :

- same basic equipment is built into a weatherproof-

-housing as in 'Fig. 4 and 9, sl

- DESCRIPTION

- transfer truck, the Magn
" juipped with wheels, *.

- The circuit breaker unit cannot be lowered {rom.

its connected position nor raised from its discon~

+ nected position, ;

~ This is accomplished by a mechanical interlock
~ Which trips the circuit breaker immediately upon’

* . application of the operating handle or the st of -
~ the'motor operated elevating device. This interlock -
-" also keeps the breaker in its tripped position until .
.-the connected position Is reached (when elevat Q!
. until the test position is reached (when lowering):
- With this arrangement, the circuit breaker must.be
+ tripped prior-toany travel of the removableeler

- ment, A positive stop preventsovertravelof ther:
movable element when'‘raised to its cenn

Each unit is madeup
and a primary enclosure,

o 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 mounted the necessary instruments, con-
trol and protective devices, The terminal blocks,
fuse blocks, and some control devices are mounted.
inside the enclosure onthe side sheets and a trough
is provided atthe top tocarry wiring between units,
.\When a large number of devices are required a sec
ond enclosure is sometimes provided at the rear

of 2 secondary enclosure -
as shown in Figures. 5-6.' -

e-Blast Breakers. avzj'eles

s

" Primar ’Enclosurg Vi

‘equipment and éonnections. a
- ments to confine the effects of
‘minimize the damage caused. ‘

: . Ch-c{xit Breaker Removable Element

S The removable element consists of a eircuit
bieaker withtrip-free operating mechanism moun=-
ted directly cn the breaker frame, = tripping in-
terlock, the removable portion of the primary and

- secondary disconnecting deviceg and recessary
.. coatrolwiring. Oil Circuit Breakers.ars inserted or
\+-. Withdrawn from the stétionary frame by means of a

[

- The primary enclosure contains the highvoltage:
rranged in compart-"
short circuits and- so.

I " the ‘connected ‘position, Control test jumpers are:

* . -“thestationaryandrem

“sition, :

' The ‘secondary’ c?iéé;)nnecting fidevicg*'(;quﬁl‘gi'

he-circuit breaker solenoid cotl, trip coil and anx~
Aliary switches. These couplers make contactauto~
--matically when the removable element is raised |

..~ furnished wnich are plugged into these couplers on:
pouvgﬁe elements when it is de~
_sired to operate the breakers in the test-position, '

___All removable elements furnished on a partic-*
ular requisition and of like design and ratings are
completely interchangeable one with thecther. The . -
removable as well us the stationary elements arc -
built with factory jigs and fixtures thus insuring in-

" . terchange-ability, B
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ING MEMBER CHANNELS
El £ OR EQUIVALENT TO BE

: é f SUPPLIED BY PURCHASER
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5 > ‘ NOTE -

' ¥ 7-SHIPPING MEMBERS TO REMAIN O

i : EQUIPMENT UNTIL FOUIPMENT 5 -

i i £SO I I e

: 3 U ; i ) s - L NiSHE

; Br -4g§£eﬂcmcw.1 20 ‘ e BY PURCHASER

" Finished Floor Line :
S e LT

o

_ Channets should be set level with each dthér

~end should be level gvershiair full Tength

" Rotigh floor thickness and reinforcing depends
« orloading and other normal factors, aﬁd should
desi n€d in accordance with recommended practice,

S S UALTERNATE METHOD. 7 it
T _'”m?'h.b_;mﬁ!!-ﬁ!iﬂllhds o R
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Cizciis Sreaksr Elevating Mechanisin

7he elevating mechanism for elevating or low-

ering tae removable clement to or {remits connec-
ted position Supports the removable element in ei-
" ther the operating or test positions. This mechan-
- ism consists of heavy-duty steel jack screws on
* which arecarried nutsto support the elevatingcar-
riage. Thecarriageis so designed that the remav-
able element can be readily inserted or withdrawn
= after the carriage has been lowered to the discon-
-7 nected positionwithout necessitatingthe removal of
- -.any bolts, nuts or screws. The mechanism causes.

> the breakeor to trip ag soon as the raising or lower=

¢

2 )

ism:in:this position until - the breaker reaches ei-
ther the connected or test positions. _
S+ .Guide railsare built into the elevating mecha-

ism frame to guide the transfer truck and (or) re-
moval breaker element into correct position before
- .the breaker is raised into the operating position by
. means of the elevating mechanism.

. The elevating mechanism is operatedby a hand

L7 27 rcrank, ‘On equipments using the largebreakers (36

"~ . wide) the mechanism is motor operated to increase
.. the speed of .operation, =~ - -

" Primary Disconnecting Device (Fig. 34)

", The primary disconnectingdevices utilize sil-
ver to silver contacts toinsure against reduction of
‘current carrying capacity duetooxidation of the con=

" 'sureline contacttube and socket design, thetube be-
. ingbacked up by heavy garter springsto insure con-
.tact pressure. ‘ i o

‘Bus_Compartment

P R

¢ 'The main buses are enclosed in a metal com-
5 .“partment with removable front and top covers to

ventilating the compartment.
Thebus is supported by an insulating material

- which is practically impervious to molsture, and a
. excellent dielectric. 2 S P

"“The bus insulation is molded on the bars ex-

by means of compound filled boxes. ‘
Current Transiormer and Cable Compartment_

The current transformers are m ounted in 2

-heads or clamp type terminals. ;
Potential Transformers Compartment’

" *"'partment above the current transformers or ina
- -.separate unit adjacent to the breaker units, :

The transformers are mounted on a movable -

support equipped with primary «nd secondary dis-
- connecting devices, When the potential transform=
ersuredisccanected theyareat a safe striking dis=-
. tancefrom zillive parts of theswitchgear. In addi-

connected,effectively dischargingthetransformers.

_“In this positian the transformer fuses may be safely -

removed and replaced.
g

Every case ;
1y marked at convenient places with case number,

asons 53Ty -
" to divide the equipment for shipment, with the unit

| shipping case. R

ing operation begins.and holds the tripping mecha=.: .
.- also be obtainedfromthe Memorandum of Shipment. .

- contents of each case should be carefully checked

~carefully inspected and'packed by workmen -experi=

. ‘calequipment. Upon receipt of any apparatusan im=.
~%... mediate inspection should be made for any damag

. sustained while enroute, If iijury is evident or an"

. -indication of rough handling is visible. a .claim for.-
- damage should be filed at once with thetransporta~

‘+." tion company and the General Electric.Company no=

..+ tified promptly. Information as to damaged paris, .

“.tact surfaces. These contacts are of thehigh pres=

. should accompany the claim,

B ‘BL to prevent doors from accidentally opening during
s

- and discarded when the ‘equipment is permanantly

-provide accessibility. The covers havelouvers for ‘—"f‘,-"f“lpqated.

">V~-¢ept' at the joints where the insulation iscompleted o

L “'do'mp'artment isolated from the cther equipment,. .- "
- Provision is made in this compartment for connec= ." -
ting the purchaser's. primary cableby means of pot=

‘Potential transformers are located in a com=

..tion a grounding device is provided which cantacts -
\ the fuses when the potential transformers are dis- -

SHIPPING - UNPACKING - STORAGE
Shipping and Unpacking ok

ie or crate leaving thefactory is plain=

requisition number,customer's order, iront or rear, -
an% whea Te :

nurber of the partion of equipment enclosed in :

. The contents of each package of the shlpxﬂenf&
are listed in the Packing Detalls, This lst is for::
warded withthe shipment, packed in one of the cases. .
The case is especially marked and its number can;

‘When unpacking, toavoid the loss of small parts, the
against the Packing Details before discarding the
packing material. Notify the nearest General Elec=
tric Companyrepresentative at once.if any shortage-:

of material {s discovered. g '

All elements before leaving the fat:toi-y are’ .

“a
By

“enced in the proper handling and packing of electri~:

part number, case number requisitipn‘numb'er',‘.ew.":

-~

.’ Set screws are placed in all door latches (Flé;
ipment and installation. Theseshouldbe removed

PR

| LFlG.8 o T
- DOOR LATCH LOCKING SCREW .- .~




~Fasailng ndoor Equipmant

. . L] 3 . & 1730 T o TR d
Selore uncrating, the equipment may bemeve
C by = c::.mc with slinlgs under the skids. U crane
Joo o faeilities are not available rollers under the skids
" may be used. -

S ‘After uncrating, the equipment should be han-
dled as shown in Fig, 7. The longitudinal channels

-of the structure during shipment and handling, and

. Z-permanentlytolted to the station floor, The lateral
or lifting channels are shipped separately and must
.~ ‘-be bolted to the longitudinal channels before at-
Yo temnpting to lift & group of units, The door must be
' held open by the door stops in those units where the
Hiting channels are assembled. If crane facilities
" are not available, jacks may be applied under the
- lifting channels to raise or lower, and rollers used
to move the equipment,

Handling (Qutdoor Equipment)

Methods ¢f handling outdoor equipment are
shown in Fig. 9. Aiter the equipment is in place, -

‘the lifting plates shouid be removed and reassem-

e

' ":‘<,,t.he equipment will not be cbstructed,
Storage o s "

5 length of time, the follow:
PN _jhkentopreven;corrosioi::g-‘

- 1 Uncrate the equipment.

" ofl or grease.

- vent deposit of dirt or other fore
gmn movable parts and electri
ces. .

- INSTALLATION

.. Thesedrawings include arrangement drawings, wir-

| equipment, ;-

: (n i

"'f,-i‘)'cation‘ijf‘ c ,. o
7" The recommended aisle space required at the
" the floor plan drawing f

e M e

..tie the group of units together to prevent distortion

- therefore should not be removed until the units are

: ‘ " - unit guide rails. If the floor is not level and flush
e Squinmant Wil aora Passageway at the ends of | TR gide mal channels, it will be difficult to handle:
E - .. thebreakerbecause it willno ‘aspect’

. ‘o the stationary element, RETE

‘ tf L ccording’t
i paeespyosor sesmationy - e okr el g et scoming
S .. requisition. T R

"7 Another methiodof anchorin

... 3. Cover tmportant parts such as jack screws,
-~ gears and chain of lifting mechanism, linkage

and moving machine fmghed parts with a heavy - duits for pri and goco

£ ‘ ‘ - . ‘shown on the floor plan drawing furnished for the
.- '8, Store in aclean, dry place with a moderate tem=-"" "
*~ peratureand cover with a suitable canvas topre- e
substances
contact sur-

‘be Installed before the switchgear, Conaideration

- ‘'should be given to cond which might bereguired
for future connections, = . . -
on of Foundation— _ oor S

" Pre arati

" Before any installation work is done consult
and study all drawings furnished by the General

. door equipment aregiven in Figure 9. Primaryand :
" Electric Company for the particular requisition,

- -“secondary conduits should be installed in. aceorg-
-ance with the requisition drawings, beforo. thaeqwr

" ing andelement,ary_dxagramsapdasnmmary;oﬂhelffl.-, A iy
EE I AT N P AT "‘Put“tjng the Units in Place

o ared. movethe
o I equipment into placa by memmodsegegp'meawe-
"dront and at the rear of the equipment is shownon -° r "Handlng". .
shed for the particular -
... requisition. The space at the front must be suffi-
. v clent to permit the insertion and withdrawal of the.
© .+ circult breakers, and their transfer to other units,
" The space at the rear must be sufficient for in- .
. stallation of czbles, for inspection and maintenance, -

-sections, the sections must be

 tween the units. These 5Spacers are required to.
.maintain the required distancs between the eentey

L
PR
» ; i

3ictal Clad Switchgear GEI-25330C .

andon some equipments lodraw out potential trans~ . -
formers, . . DS

Prepasation of Floor - Anchoring (Indoor

The station floor must be strong enough to.pre~
vent sagging -due to the weight of the switchgear
Structure and to withstand the impact stress causes
by the opening of the circuit breakers aunder short
circuit conditions. The impact loading is approxi~
mately 1 1/2 times the static load.” - ..~ 7

&

1)

Suitable means must be provided by the pur-
chaser for anchoring the equipment to the floor,:
Is essential that the floor be level to avoid distor<
tion of the switchgear structure, and the e?:épmen
be completely aligned prior to final anchoring, The
recomnendedfloor construction is shown in Figure,
7. The floor channels must be level ‘and straight;
‘with respect to each other. Steel shims should be "
used for final leveling of the switchgear if neces=:
sary, Care should be taken to provide a smooth,
hard and level floor under and in front of the units
tofacilitateé installationand removal of thebreaker., '.i°
The rear, or swivel wheels of the breaker and the -
transfer truck will rollon the floor rather than the -

£

be levelwith resp

" The anchor bolts must be located accordin;

ng often used 1sWwhld-. 1)
ing. A tack weld is substituted for an anchor bolt

in each location. RSN e .
Provision should be made in the flodr for eon>
cables, located ag

particular requisition. If desired, the conduits may

.

' Recommendations for the foundations for ot~

‘ment is put iato place, o ;

"Ai‘ter' th‘éf"ﬁqbr has been pr
When the equi xﬁent“ﬁ sh‘ pe.d 18 two ‘ornﬁbre‘

ectio  Polted togather with
the spacers, which -ara furnished, asgembled bo-.

lines of the units as indicated on the floor plan.



GEI-2338CC “2cctal Clad Switchgear

- Noles are noovided
- Whenseveral units areshipped feom the Iactogytgs
it 3 group, the spacers are already installed an e

. manner, ‘ ,
: " The equipment should be completely aligned
or welding and the shipping channels removed,

. When outdoor eqguipments are shi%pcd in more
~"" than one section, the joint in the roof between sec~

“tlons must be weather=proofed, Apply G.E, #1201
' Glyptal cement to the gaskets which are furnished
and assemble the gasket between the roof flanges
~ and bolt together. See Fig. 37, Assembly C, Joints

3 (Figure 11).
i Tandem Lock for Outdoor Units

Outdoor Metal Clad Equipments with more than
one unit are provided with a tandem locking ar-
. rangement which makes it necessary to padlock
.. only one-coor on each side. (In exceptionally lonz

* installations two or more locks may be required on
© each side). The unit containing the operating arm
of the tandem lock is clearly marked on the draw-

. .ed it {s necessary to open the padlocked door and
- operate the tandem locking

ure should be used,

. Where it isdesired toseparately lockany par-
‘. tieular docr, 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,

" - Potential Transformer Compartment

E Two 3/8"bolts are placed on the underside of
- the track to remove the weight of the rollout car-

Mriétion‘ j‘gg' Bus Bars )

- . Where bus bar connections are made to }oin
e 1groups or separate units together, proceed as fol-

- (a) ‘Remove:c.ompartment covers,

‘Fig. 10. Clean silvered contacts with carbon
tetrachloride, Where carbon tetrachloride does-
not completely remove stains, use Silver polish.
Do not use sand-paper, - . ’

{c) Complete the taping of the vertical riser bars

using varnished cambric tape (2/3 lzp) stoppung
the tape at the bus bar. If the riser bars con-
nect to the bus from below, sufficient tape should
"-i. . .beadded to prevent compound leakage when fill-

"

i the structure for the bolts. .

_ bolting at installation should be done in the same.

and securely fastened to the floor by anchorbolts

" between transformer throats and the switchgear

- 'should be weather-proofed in the same manner, . (e) Heat G.E. #1347 compound ( hed) to 2

;-T:'f_;‘,ingsAandallsoby‘namepl‘ate onthe equipment itgelf.

. Before anydoor in the equipment can be open-. . | . . L oo
y Suip P " .(g) In unit substations, the connection bars should.

L arm to the open posi~ - . -

“tion, In locking the equipment the reverse proced- -

- /-nections are madeso that motors will rotate in thé
riage from the track during shipment, These bolts - .
should be removed after the equipment is in place. togethor .

L Lot together.:

"', . mary cable connections: -

" (a) Potheads, see Fig, 12, are used when it is de~
o ‘:?oired,to' ermetically seal the end of the cable:
S , : the cable and the switchgear copper. A pothead
- (b) Bolt splice plates and bus bars together, see -~ ¥

ing. Apply a laver of cotton tape (1/2 lap) over
the vurnished cambric tape, stopping the cotton
tape just inside molded splice cover. S

(d) Place molded covers around the bolted splice
~joints, Note that compound filling space is at-:
top ol joint, and add filler pieces furnished for:
- the purpose to the bottom of box and around b 18
bar liminations (Fig. 10) to prevent compound
‘leakagre while filling, Duxseal should be placed
over the joints to make the box free of leaks-
While filling, The duxseal should be removed
- &fter the compound has set, G.E. #8860 cord
chould beused to hold the molded parts secur
1y in place, o e

- 8p°
proximately 2009C. Avoid overheating the com:
‘pound for the dielectric strength may be ser-
lously affected. Pour the compound into'the ' i
molded covers intermittently, allowing an inter~ T
val of cooling to prevent formationof gas or air °
pocke:s, The final pouring should be level with
the to> of the box and should be done only after .
due allowance for shrinkage is made.’.." =, -

U

;(f') Paint the exposed cotton tape on v'ertiéa‘lj riser
bars viith G,E. #1201 varnish, for 15 KV equip
ments and G.E. #462 varnish for 5 KVequip-

oo ments;

- be acsembled in the Transition Compartmen
-/ (Fig. 11) and the connéctions at the Transforni=
er Terminals taped and painted as indicated
‘above. The condult for seco circunits -

. shoulc¢ also beassembled in the Transition Com-~-
partment, R R

Primary Cables .

) Before any primary cable connections are :
made, the cables should be identified to indicate:
their phase relationship with the switchgear con~
nections. This is necessary to insure that the con-

proper direction, and that the phase rotation.is the
‘8ame when typing two different sources of ‘power:

SV

" There are two common me.t‘.hbdsof\mAﬁng: \leing pri=

e a moisture proof connection between

also prevents se

ing of oil from the end of oit
. impregnated v
“cable, . A

ish cambric or paper insulated:

() Clamp type terminals and wiping sleeve or cabls

clamp. ‘ ‘ T e
In all cases carefully follow the c_ablei mamx

facturer's recommendations {or installation of the:

type of cable being used, as well as the instructions .
contained herein, - e




Y

e s s

S PO KRNI B BeE (EEICAD
L] ‘ya e Tars 12 bt om

VTN g

L ragenld Y

m:rnoos oF u?tmc

00 e

umvlnu

ﬁ:v.“r Xsir '- T

Erfarleg

ot
g <
'W®
L
M
AN
—- .
’,
0 fart S 8

FOUNDATION DATA

ming lnllﬂl LU AL
sy i3 ;u'.a-n

S4LA 3G DLITH O FOR SEaIvep ReIVRC LT u gace
PEARGITIm 4 AT 0T ATHILT W ST W0n, LORD PNt

ot 08 Buerast (4 S0VASANCR Y0 wai ber
L » NCL e e

i s ort ol
ol CRr TN

LASLE &F 3 yRIS o 901 10U SR 8 B2 PALLIALAD
WTe MEeL.) WAILe-4L 4XD
-t ’.'n‘lf -o’»; (8T £4330 M TGN ond

\

pet). oot Lt b Qe a1

= geazgan v5 et terts o
ote £o0 40 A% LhPw

WEW Of GRIAKER €HD

206852-19D

JeoZYIIIAS PELY TIOW




QLI-25300GC  etal Clad Switchgear

APPLY DUXSEAL ARCUND BOXK JOINTS
TO MARE LERK Piroor .
(wh:u: FILLING W.TH COMPOUND.
\DuxseAL To Be REMOVED.

BUS BAR
INSULATION

INSULATICN
U BOK

BUS BAR
© - INSULATION
s

=

SR

- w— ) e,

) o

K -

KRR ISR FRY

SPLICE
PLATE

——
—
BUS BARY
CORD BINDER
YARNISHED .

SECTION "XX"

BUS BA

© _VERTICAL
CONNECTING
RISER

. CAMBRIC & COTTON
CTtae

FILLER BETWEEN
BUS BARS

SPLICE
ﬁ 52 CPLATE ) | ’r/
S t~rter || ovaa- W
BETWEEN 1| 1178 5 | SR
BUS BARS ||

f

| SPLICE G
, ‘PLATE-'—%

VERTICAL
L—=RISER

)

TN fT 1]
ARARAARRR RN

(]

APPLIEDAT INSTALLATION _

ARNTSHED CAMBRIC £
COTYON TAPE TOBE . .. .

BOTTOM

BN . SECTIONTHROUGH -
SECTION’AA" @3 CONNECTION. ' -

. y . B

g . . » |V
hearan |
i V¢ Ay

S

J'.‘\ |

. SECTION'AA" -
2VERTICAL RISERS

" END CONNECTION

Fig. 10
HG BUS BAR CONNECTIONS

.

HETHOD OF MAKI

e s yen, o

VERTICAL RISER




Metal Clad Switchgear GREI-23390C

__SEGONDARY GON

9

URIT SUBSTATION TRANSITION COMPARTMENT




slad Switchge

1

e
e

%

or1a00
sEIS0C

GEI-

4

PYE <

+-&IM\\.

Y H

f

12

_ FlG. |
G.E. POTHEAD FOR METAL CLAD SWITCHGEAR




chgear GEI-25300¢

Metal Clad Swit

(zz04

i

8



GEI-25330C Metal Clad Switchgear

Installation of Potheads

Potheads are mounted on an adapter plate 2x-~
tending across the width of the metal clad unit as
shown in Fig, 13. The adapter plate is split in (wo

- parts to facilitate the installation of the pothecds,

The following description ap plies tothe in-
stallation of a three conductor lead sheathed cable
- with a wiping

.-« pothead, "This is the type most generally used. In-

vl

~_ structions for installation of othertypeare included

* in the text following,

{a) Remove the wiping sleeveirom the pothead and
cut the tapered end at a point where the cable
will enter it freely, and file off sharp edges, Tin
the sleeve by applying fluxand dipping inhot sol=
der, Temporily assemble the wiping sleeve and
gasket on the pothead, %

Rl bk

FlG. 17

i (b)’ Trainthe cable in front of the pothead allowing

it toextendabout twoinches above the top of the
porcelain bushings, ‘When training the cable
handle with care and avoid sharp bending which
might damagethe insulation, Marka point anthe
lead sheath of the cable about i-1/2 inchesabove
the bottom of the wiping sleeve.

(¢) Remove the pothead from the unit, and slip the
wiping sleeve and its gasket over the cable as
shown in Figure 1d.

1%

A T e e e i ® -t

sleeve cable entrance fitting on the

(d) Remove the lead sheath from the cable to _thle'_'-‘-._

" _fe)

- tor insulation wrap two layers of half lappe:

®

‘ureslband16. Froceed as?ohows: First, maj
‘2 cat aroundthe cable half throughthe sheath

‘radius toavoid damaging the insulation. Third

Clean and tin the outside of the ledd 's’heétl; for

- In Figure 17, Thelastfew layers shouldbe torn
off to avoid da

S

point marked in operation "', as shown in FiE
the reference point, Second, split the sheath-

lengthwise between the cut and the cable and.
holding the cutting tool at an angle to the cabl

remove the sheathby catching the split edge with
plicrs and pulling directly away from the cable -
axis, i > SFs

about 3 inches and bell out the end of the lead
sheath, ' 5 _ 5

Reraove the belt andinterphase insulation down
towithin1 1/2 inches of the lead sheathas shown

maging the individual conductor &
insulation, Toreinforce andprotectthe conduc=

varnished cambric tape overthe factory
tion. s 3

Place pothead body over cable and: then fan out
the conductors into approximately the final po~
sition, as shown in Figure 18. The middle con=
ductor should be bowed slightly for final adiust-
ment of length, Avoid sharp bends and damage

+ tothe insulation, particularly at the croteh., i

(@

For system voltage above 7500 volts it is recbmé % v oy
mended that stress relief conesbe built up when !5 il




Metal Clad Switchgear GEI-25390C

single conducior or three conductor ¢i_1;clc;i o
15 used,...Construct siress reliel cones
opdance with the recommendations of the i)
E i accordance with the recommenda L thy Fiairs
w cable manufacturer. On lower voltage cables, '1U
w0 Dbelling out the end of thelead sheath, ordinarily i
.. provides sufficient stress relief, :

- : . Bolt pothead body to metal clad adapter plate,
(h) ; SBl?apg conductors into final positionthen cut off
- each conductor, distance “X°, Fig, 12, above the

“pothead body.

pes )

o it i move 2" of insulation fromthe end of ezch con-

AR .(1)‘ '?xfctorandassemble potheadterminals as shown

8 % " Vin Figures 13 and 21, Potheads are furnished

“=xi - with standard round cable solderless lugs, If
?i “ . ‘'sector cables areused the terminals should be
L2 |

. . changed to the solder type,

% : Use asuitable fluxto fac-

(1) Remove the 3/4° filling plug in the pothead body
-and the pipe plugs inthe top of the studs, Insert weeh il e
4 stand pipe and funnel in thefilling hole, of suf- TR N
ficient heightto extend above thetop of the studs : =
as shown in Figure 24. : F

Heat #227 compound to the pouring tempera~ -
“ ture, (165 Degree C). Do a0t overheat com-
poundas higher temperatures may injurecable
insulation and aiso result in excessive shrink=
ageof the compound while cooling. Before fill-:
ing, warm pothead body toprevent sudden chill-

(s itk % ingof compound which may result in theforma- *

v (D Bolt insulators and Support and wiping sleeve tion of air voids, The pothead may be warmed

" tothe pothead body. Thoroughly clean all gas- by playing a blowtorch over the pothead body,
kets and gasket surfaces. Cement all gaskets

: taking care that nodirect heat reaches the por-
withG. &, Glyptal #1201, Compressgasketsbya . | - celains. v TR o i |
. Partial turn on each holt successively until the . _ i LR Sk, ' 3
U pasketis uniformly compresseéd{orming a tight ~ Pour compound throughthe filling pipeuntil the " .
joint, Check L0 be sure the terminal studs are Compound appears at the top of the Pothead studs.
seatedproperly ontheir gasketsthen screwcon- Whilefillingplay a blowtorchonthe potheadbody
. tact nut in place; See Figures 20 and 21, and on the filling pipe to. prevent air voids and

S Y o
LA L et
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clioyging, Wien ifull insert pize piugs i1 vop of
scuds to trapcompound in the porcelaia insula-
tors. Continuepouring compoundwhile the pot-
‘o head is cooling tofill air voids which might form
-, while the compound is cooling,

Whenthe pothead has coaled, remove filling pipe
. andinsert plug. Clean off compound which might
-have overflowed on the outside of porcelains,
R’ethitght‘enau_ bolts to he sure thatall joints are
tight, -~ . .

:25, and insulate connections as follows:

(1) . Fill all cavities around bolts and nuts with
"+ % v"Duxseal’ compoundtoform smooth surface
. for taping,-thus preventing air voids. This

compound is not an insulating medizm and
should not be used for that purpose,

(3) Wrap with varnished cambric tape, G.E.
- $#992, as shown in Fig, 28, the number of
+ layers dependirg on the voltage rating of
the eguipmeat. Where there are sharp an=
gles apply adcitional layers to obtain the
equivalent of the insulation of the flat sur-
faces, - ' :

o '  (3) Over the varnished cambric tape apply ane

oery .

of G.E, #462 black varnish for 5KV, equip-~
equipments.

T ‘Cable > Entrances other than Wiping Sleeve

Stﬁfﬂngboxcable entrance fittings, Fig. 26, are

_used for non-lead covered cable, and are installed -

Cas follows, Assemble stuffingbox onpothead, Wrap
- .. graphite cord packing around the cable and compress
*- by screwing the-gland nut into the stuffing box. —

" Figure27, is sometimes furnished inste2d of 3 wip-
¢ ing sleeve for lead covered cables. This fitting is

installed as iollows., Wrap graphite cord packing - o
/;>.around cable and compress by screwing gland nut -
-; intostuffingbox, Bell over lead sheathang noteh the -

‘ ».edges to expose screw holes.
.- the fitting below the notches

- lead sheath with ring and trim off sheath smoothly,
.. Leave about 1-1/2' of belt insulation above the
+ . clamping ring, . o

-Single Conductor Potheads

. The procedure‘for installation of single con-
ductor potheads is in general the same and des=
-eribed for three conductor potheads,

Connection of Control Cables

;(in)';kssemble pothead connection bars, see Figure

. layer of white cottontape, half lay, as abind- . o

g " '(4) . Overthe white cotton tapebrusha good coat” .
~ ments, or G,E. #1201 red Glyptalfor 13KV,

-1s installed whichever. is more convenient, -

. cordaace with the wiring dlaggams fumished for the

A combination clamping ring and stuffing box,

(Note the gpenings in- "

s Which permit com=~ " - .
pound to redch the sheath ang seal any splits which -
“.might occur while belling over and notching). Clamp: -

_voltage drop when the eircuit breakers are operatet
‘ s,eg‘»testing‘ in‘st:nctiqns.g{f. L R I RS

""" Check over all screws and nuts ,‘ébnneéting"thq'
© control wir ingto make sure that none have been 100s ="
. ened in shioment, S

When cantrol conduits enter the unit {rom below
s.tbe conduit should aot extend more than ¢ inches = the station ground bus by a conductor having acur

Xetal Clod Sutchgesr  GEI-25395C

Fla‘."‘7‘2§"7‘i f:‘?j’

above the floor.- The control cables may be pulled
through the conduits before or after the switchgeg;'

Connect the cables to the terminal blocks in dc- .
"x_"equisitipn.‘ L L - A '
_If the control conduits enter from above, drill ~ -
thetop andbottom covers of the front enclosure wir-

ing trough to suit the conduits, Fasten the canduits
with locknuts to the bottom cover. -~ . . . . 5

The cables from the control power source to the -
switcl.gear shouldbe large enoughtoavoid exc essive

.

Installation‘of Ground Bus

The ground bus is shx("pped separate from the: .. :-i. "

-equipment. Thebars shouldbe balted in placein the '

‘rear of the equipment after the shipping channels . .

have been removed, using the same holes in the'

frame which are used for fastening the shippin g’

channels. - ‘ B o
The switchgear ground bus must be connected to



- FiG. 26
STUFFING BOX

' rentcarrying capacity equatiothat of the switcagear
- ground bus. It is veryimportant that the equipment.
~be adequately grounded, to protect the operator
. - from injury when short circuits or other abnormal
e - ~occurrences take place, and to insure that all parts
. ofthe equipment, other than live parts, are at ground
Lo potential, . R .

. Installation of Exhaust Piping ,
. "Phe éxhaLusttpiping for ofl ‘cfrcuit breakers is

‘completely assembled at the factory except where
- . the equipment is split for shipment, To completethe
", piping, insert pipe between units and connect as
;.-'shown in Figure 29, . ' S

) '7?,,.,1'. Before installing or operating the remavable -
g element consult the circuit breaker instruc-

- :ir?éls for directions on installation, adjustments

i+ . iaccordance with directions in the breaker in-
.. .structions, Before filling,check the contacts and
.- 7%- . moving parts to make sure that

© " ."loosened or become disengaged during transit.

-2 The elevating mechanism i3 accurately leveled
, and checked at the factory and should need no
-adjustment. Donot install or remove the break-
_ fr :r make any adjustments unless the breaker
"is open. - : :

.

" Installation of Circuit Breaker Removable Element -

inspection. The operatian or the trip and
. interlockdevice is given in paragraph 7 below.;

Ol circuit breakers wmust be filled with ofl n -,

no parts have .

8.
~ . solidly meets the upper stop bolts on the frame . o

6

- brackets, - Raise the
.breaker is lifted clear of the: transfer truck,:
‘Check toseethatthe breaker is properly seated

FI6, 27
CLAMPING RING AND STUFFING BOX..

Place the breaker on the transfer truck, except.
where breaker is provided with wheels, (see.
Figures 30, 31, 82, 33) adjusting it so-that the
bottom of the breaker fits into the guides.pro--
vided on the truck platform for centering. Rub

--a small amount of Sovarex, L1 (Socony Vacuum
~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 crank, until the lifting brackets

are down 3t the lower stop bolts on th
frarae. The breaker shouldthen enter the hous R
ing Ireely. Thelower stopbolts canbe adjusted
if necessary to allow the breaker to enter th
housing. Push the breaker into the housing until
it rests against the stop at the rear of the ele-
vating mechanism frame,

Thistop has been ad~.

Justed at the factory so that the breaker will be

in the correct position relative to the lifting’

on the lifting brackets, - . -

Carefully raise the breaker to the connected :

position ~ where the breaker plate or support

and then lower and remove it from the unis, -
When elevating, note that breaker studs center

withrespect to the stationary disconnecting des "o

vice or injury to the conta,.cts'jmay result,

/

(a) Inspect tne contact surfaces of bothne - .

breaker studs and the stationary disconnec-- -

ting devices,
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_'FIG. 32
1L CIRCUIT BREAKER REMOVABLE ELEMENT

(b) Each segment of the stationary disconnect-
ing device should make a heavy impression

: in the Sovarex L1 on the breaker studs.
(c) The wipe of the breaker stud inside the sta~
- tionary disconnecting device, as indicated by
the Sovarex L1, shmfld be 7/8" (3 /4" for the

tube. This indicates that the breaker studs

coniacted at the full pressure center of the
silver band on the stationary disconneéting
device, The maximum permissable varia-
‘tion in the wipe is 3/32%. '

(d) Should the inspection of the contacts show

that the breaker is not being raised to the
proper position readjust the upper stop bolts '

to'raiseor lower the breaker to the proper
* location. Lock thestop bolts in thenew po-
sition.

. (e) If proper contacting cannot beattained by the

.

24 -

above methods, it is necessary toadjust the

stationary disconnecting device tube. DO
NOT MADE ANY ADJUSTMENT. COM- .

MUNICATE WITH THE NEAREST GEN-
ERAL ELECTRIC CO. OFFICE FOR ADDI-
TIONAL INFORMATION,

The tripandinterlock see Fig. 5, 6, 7, should be
checkedto seethat the breaker cannot beraised
to orloweredfromthe connected position unless
thebreaker is open, The cperating crank cannot
be inserted until the {rip shield is moved to a
vertical position, which operatesthe rollerarm
to trip the breaker. As the breaker starts to
raige, the rollerarm on the breaker is operated
by the cam on thestationary structure totripthe
breaker. The camholds the breaker inthetrip~
ped position (circuit breaker mechanism latch
in the trip free position) until the breaker is in

©Installation of Inspection Rack

- and maintaining the circuit breaker without interfer
.. ing with the normal operation of the swi_tchgear. .

. to supply canircl power for testing,

T E 1683 e
MAGNE BLAST REMOVABLE ELEMENT

the operating position. When lowering, the oper=
ating crank cannot be inserted until the trip =
shield is moved to a vertical position, which
operates the roller arm to trip the breaker. 2
Thus the breaker cannot be moved out of con~ .=
tactuntil the breakeristripped. Thecam holds =~ ¢
the breaker in the tripped position until the
breaker is lowered to the test position. When.
the mechanism is motor operated, the breaker
is trippedelectrically beforethe breaker canbi
raised or lowered. i

{For 0. Circult Breakers)

2 Aninspection rackis furnisnhed (See Flg’%’-Sq,'r.-ﬁ.-S
to provide a convenient means of inspecting, testin

The inspection rackis a replica of the umtirame:
and elevating mechanism except that it ‘has agreater .
travel in order to inspect the breaker contacts, -

The inspection rack shouldbe installedat a fo~ Y
cation where the breaker can be approached from 4 . =
all sides, providing the maximum accessibility for’
maintenance, Allow the same aisle space m front ey
for manipulating the transfer truck as provided in - Ao
front of the metal clad units, s et SR

The floor should be leveland the rack fastened 2
to the floor with anchor bolts, Conduit for control « . J
power cables must be installed. For:electrically . '
operated breakers, install conduits to‘carry cables ' |
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CCBI-TE3I0C  Metal Clad Switchgear

Instzl ation of Testing Cabinet
Q-or x\.a 1.0 Biast Breakers)

_The testing cabinet, Fig. 44, should be installed

‘ -+ onthewallat alocation where maintenance andtest-

-~ ingofthebreaker canbe conveniently done. Conduits

©r.0 must be installed to carry cables to supply control
power for testing. ‘

- Addition of Units to Existing Equipment |
. Pigures 36 and 37 indicate the special proced~
ures involved to add new motal elad units to an ex-

istirg equipment. Otherwise the’ installation pro-
- _edure isthe. same as described above,

TESTING AND INSPECTION

- connections made it should be testad and inspected
‘. before putting in service. Although the equipment

and devices havebeen completely tested at the fac-
.tery,a final fieldtest should be made to be surethat
the equipment has been properly installed and thatall
‘connections are correct and havenotbecomeloose in
‘transportation. The primary equipment should be
~completely de-energizedw ethe tests are in pro-
,gress.

o Directions for testmg devices such as relays,

Z“book furnished for each device., The se
| protective relays must be’ coordinated with

L F16..35 | -
Ml°9 HETAL CLAD SWITCHGEAR BNSPECTIOH RACK

T After the equipment has been installed and all -

“instruments and meters are given in the instruction =
sof the .-
°'°m°r?

7. structionsin thisbookare carefuny followed. I the .

" . 'same typo and ratin which have dupucaze
- may be mtercha.ng g . ing
+ - To Install thebreake in th
-follows: r . unit procegd a9

reiays on the syster and therefore these. relays | : ";.-°
must be set by the purcbasu. Geneéral instructions ]
on setting the relays are given in the relay instruc- A
tion books. Special instruction books are furnished .
for complicated automatic e% ipments, 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 willdepend on thetype
and function of the equipment,

Whentransformers are furnishet to supply the
control power, the primary taps should be selected:
S0 that the control voltage indfcatod on-the wiring ,
?xagram is obtained on the secondary ot the trans- :

ormer. :

: Whena battery isusedto supplythe control pow
er the cables from the battery to the switchgear:
should be large enough to avoid excessive voltage.
drop. The voltage at the terminals of the bréaker
closing coils, when the breaker is beingclosed .
should notbe less than 112.5 voltsfor 125 voltcoils -
and 225 volts for 250 coils,

The operation of the breaker with its assocxaied
devices may betested inthe unit whilethe equipment:
_ is energized by use of the test couplers which ara
furnished. Lower the breaker to the test position,:
. This is the position at which the trip mechanism’
/. :'rollerarm disengages the camon the structure: ‘At
+ tachthetest couplers toconnect the breaker second-:

ary disconnectmg devicesto those on the structure.’

tfh potential tests to check the integrityof ‘th
insulation are not necessary if the installation in= -

. purchaser wishes to make agh potential tests the,
~ voltage should not exceed 75% of the AIEE factory:
test voltages. Potential transformers must be dis'-
connected durmg high voltage testing

- OPERATION -

o The operation of metal clad switchgear is simi=~
. lartothat of othertypes exceptthatit proviaes.max=;

- imum safety to the operator and the feature of: easy

~ . removal and replacement of the circuit: breaker

Lowering the breaker to the test position pro-
vides a means of positively isolating the ¢ables and
remote iipparatus fromthe bus. Toinsurethe safety:

- - of perscnnel working on the isolated circuit, the trip
-~ shield may be padlocked ina: position to preventin" 5
s sertion of the operating cr : ‘

Ail circuit breaker removable eiements of the

(a) Clean contacts and’ cover withvery thin
coating of Sovarex L1.
(b) Place the breaker on the transfer truck,
... .- - where required, adjusting it'so'thatthe
B bottom of the breaker fits int6 the guides
. grol:igdedon the truck platform for cen=.
er
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{¢) inzert the creraiumy erisikana radse or
tower the liftingbrackets to the proper
REEN pesition for raising the breaker.
VR (d) Push the breaker into the unit until it
N, - ... - _rests against the stop,
‘ * (e} Operate cranktoraise breakeruntil the
breaker contacts the stops one the sta-

T the operating position,

' " Do remove the breaker from the unit proceed
“. a8 follows: - , ‘

(2) Roll the transfer truck if required into
" theunit until it rests against the stops.

the breaker.

breaker, Continue lowering until -1ift-

ing brackets are against lower stop

bolts and free of the breaker, ‘
(d) Rollthebreaker out of theunit. Trans-
- -port to anather unit or to maintenance
. location. : :

o Motor Operated Elevating Mechanisms

' To raise the breaker operate the control switch
on the door of the unit to the "Trip" position. Con=

push button switch inside the enclosure. Operation
-of the "Raise”" push button will now cause the break-

the motor at the correct point,. .
;= Tolower the breaker proceed the same as for
raising, except operate the "Lower" push button.

5 The motor elevating mechanism may be dis-
-~ . connected by pulling out the clutch red handle (Fig.

38) which is located just above the trip shield, to

permitthe use of a manual crank in raising orlow-

., ering. To_disengage the clutch it is necessary to
.+ pull on the clutch rod handle and at the same time
" relievethe thrust of the motor againstthe mechan-

ismby joggingthe elevating mechanism as indicated: )

(3) Byusingthe manual cranktoturnthe mechanism
in alternate directions.

<. . (b) By using the motor mechanism push buttons to

©. .. mechanical stops the mechanism must first be
/ "+, . raechanism wngthe motor, .

' The slide plate back of the handle drops down and
i+ holds the clutch rod out, disconnecting ihe clutch
: .. coupler and making manual operation possible. To
. 7. reconnect motor mechanism, hold clutch rod handle,
7 push slide plate up and.then let clutch rod go. The-

..~ Spring on the clutchmechanism will pull the clutch
. back so that it will connect the motor mechanjism,

A portable electric ﬁ:otor with socket to fit the
elevating mechanism shaft, maybe furnished on re-

Vo i o e e

tionary element. The breaker is now in .

(b) Operatethe manual trip button, opening -

{c) Insert operating crank and lower the : :
" fromthe switchgear, Plant, cperatingandlocalcon=:

_‘quired.

, or cabiret, which is furnished, provides a conventi:

o tacts of the switch set up the "Raise’ ¢ircuit to the.
.. .ation of thesewdevicqs;teganrly.

.er to raige into position. At the end of the travel,a - =~ -
limit switeh and auxiliary relays operate to cut off - i

least anaually.,

~Since de’initelimits cannotbe given for satisfactory”

~'one maintenance period to the next can be’recog~

"' : alternatelyreversethedirection. Notethat when T perature and humidity. -
e breakerismthefullyraisedposiuonagainst the  seems advisable, based on the laticnresistance

-lowered slightly before it 1s possible to jog the - i exceed 75% of the AIEE, factory test voltage.” The
- -+~ potentialtransformers must be d‘isconnecteqrduri,tgg';

2. Clean elevating mechanism and lubricate jack

sletai Clad Switchgear GEI-25290C

cucst toraiseand iewer the breakers in thestation=. )" 0
4ry e’ements, This arrangement is equipped with
and ccnirolledirom a self releasing switch, A'por-- -
table weatherproof cable and plug is'part of the

equipment, - ‘

Space Heaters

. 7 Space Heaters are provided in all outdoor equip
ment n orderto inhibit condensation and the resuit~
ant corrosion which might occur. The heaters should
beturnedonalalltimes, Heaters are wium:ahgd :
for incoor equipments wher it is known abnormal.
atmossheric cenditions exist at the installatiod:.

MAINTENANCE '~ '~

A regular maintenance“Séhedule should be es=~
tablished to obtain the best service and reliability™

-

ditions will dictate the frequency of ingpection re:

For specific information regarding the main=.
tenance of devices, such as circuit breakers, re~-
lays, meters, etc., refer to the separate instruction
book furnished for eachdevice. The inspection‘rack

ent meaus for maintaining the circuit breakers, Un
der normal conditions the protective rela 8.d0.no
operate, therefore.it isimportantto checkthe oper:

shoumie switchgear Structure and eonnections
should ke given the following overall maintenance

. R

1 De-energize the equipment and thoroughly clean-
removinz all dust and other accumulations.. Wipe
buses and supports clean with-carbon tetrachloride
Inspectihe buses and connections carefully for evi:
derce of overheating or weakening of the insulation

Meas fre the resistance to ground and betwee
phases of the insulation of buses and.connections

insulation resistance values, a record must be kept -
of the readings. Weakening of the insulation from

nized from the recorded readings. The r ;
should be taken under similar conditions each-time
if possitle, and the record should include the-tem~

High potential tests are nét required, but-
tests or after repairs, the test ‘voltage 'should not

the high voltage testing, -

screws and gears witha half and half mixture of uni=~
versal wieel grease and Texaco Krater #1 compound
or its equivalent;and bearings,with machine oil, - 8

3. Inspect primary discennecting device contacts for-
signs of zbnormalwear or overheating. Clean can-~:
tacts with carbontetrachloride. Discoloration of the.
silvered surfdces is rot ordinarfly harmful unless: -
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3 uosphiric con zo'x:.c.lusc deposits such as s
’ \ ;n;oez%:: ‘zh-, conti’::ts Ifnecessur} vihe ceoos}llts c.a
i) be removed with a zood grade of silver {)oéxg a?' .x
" forereplacing breaker, appiy & thin coat of Sov

L1, -
4. Check tosee thatallanchor boltsand bolts in t:.e
o gtructure are tight. Check tightness and continui-y
u oi all control connections and wiring.

s ;1":‘ f{' A permanent record of all maintenance wo:k
-7 should be kept, thedegree of detail depending on tl.e
. ..+ . operating conditions. In any event it will be avalv-

.. .. 'ablereference forsubsequentma'nte-:arc-owork.n d
*: "+ for otation operation. It is recommended that e
% . "record-include reports of tests made, the conditicn

- yere made,

|“SPECIAL FEATURES
.5__?.! Interlocks & Interlocking

L Keyinterlocksareappliedto metal clad switch-
" - gear equipments to protect against incorrect operz=-

'f .1y used for the following purposes:

(a) “To prevent the operation under load of associ-
no mterrupting abﬂity. : y i
", sources.

of the circuit breakers. :

- (d) To prevent the thhdrawal of fuse "Rollout" de~
vices unless the load has been removed.

Figure 40 shows a typical application of key in- -
‘terlocks to a metal clad removable element and a

. .disconnecting switch. The purpose of the interlock-
.+ ingistoprevent operatingtheswitch with the break-

which the key cannot be removed unless the bolt of
the interlock is extended. Under normal operating

conditions, the bolt of interlock "'A" is withdrawn and-

- the key held in this lock. The bolt of interlock "B
' is extended lacking the disconnecting switch in’ the

i wisethe purpose of the interlocking willbe defeated.

v dure is as follows: Move the trip shield to the ver-

+.. thevertical position and the breaker in thetrip-frec
- position. Thekey maynow bemoved from interlock
“A" and used tooperateinterlock "B' towithdrawits
bolt and release the operating mechanism of the dis-

* connecting switch. An attachment onthe shaft of the
cperating mechanism prevents tke bolt of interlock.
"B {rom being extended except when the switeh ic
-fully open or fully closed. Consequently the key is

- leased from the trip position until the switch is
. locked ogen or locked closed,

) . of 'the equipment and ‘repairs and ad;ustments that -

" tion of the equipment. Key interlocks are common-__ ‘

.- ated disconnecting switches or dummy met«l= . -
""" clad removable elements which bave llmited or o

A ®) To prevent the paralleling of non’synchrcnous - o

- (c) To prevent interconnecting systems in such a
" . manner as to exceed the interrupting capacity .

~ Dummy Removable Element - |

" _er closed. Key interlocks A and B are the type in

. cannot be economically justified, The device con*
.. sists of a frame workto simulate the circuit break=
. er removable element with a set of six studs simi*

-end of the studs are connected, front to back, by

~-open position, It is important that only one key for- ..copperbars which are fully msulated and metal ‘en=,

" thepair of locks be availableto the operator other=

- -a circuit breaker. When the deviceis elevated into
To operatethe dlsccnnecting switch the.proce=- .

- connecting devices to the rea.x' set. v
" tical position, which operatesthe roller.arm to trip "
. the breaker. Turn key in interlock "A" extending

-‘the bolt. 'The extended bolt holds the trip shield in “- - be elevated or lowered when the bus or the unit-is .

held in intericck "8 and the breaker cannot be re-~ -

GEI-25360C
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Dummy removable elements, Fxg 41 are used' '
as a 'meuns of isolating circuits or bus sections,,
whereopuration is infrequentand a circuit breaker

lar tothose on the metal clad breakers. The ower

closed. The stationary structure is the same as for

position it connects the front set af metal clad dls~

Under no cenditions must the dummy .elemenf{
energized. Keyinterlocksareapplied to.insurethat.
all sources of power are d1sconnected before, he!
dummy element can be operated. R

Fuse Dlsconnect ng Device

Currcnt limiting fuses. with high. 1nterrupt1ng:v" :;-‘,7;‘!.,

‘rating are some times uséd in metal clad switch= - [ ¢

gear to protect small transformers or ¢:rrcuits .
where circuit breakers cannot be econoxmcally or
func..-onal y Justlﬁed. . ,




02 sletnl Clag Switchgear

The luses ar2 mountew on & mcvable supsort
sqdipped with disconnecting cavices. Whenthe fuses
azedisconnected, they arezt a safe striking distznce

- from all live parts of the switchgear, In addition a

. -grounding device is provided which ¢ ontacts the
- fuses after they are disconnected, effectively re-
' the fuses. In this po-

. sitiontheiuses maybe safely removedand replaced,
" Thedisconnecting devices are capable of intar-
-ruptingtransformer magnetizing current, but shcald
not be use to inferrupt load current, Fop larer
~~transformersare %uenchers are furnished to assist
" --.the disconnecting devices in intorrupting the mg=
;- netizing current, Mechanical or key interlocks :re
--applied to prevent operating the disconnecting de=

raccomplished by interlocking so that the transform=-:
' er secondary breaker must be locked in the open po~

sition beiore the disconnecting device can be opened -

. or closed. (Refer Pig. 42).
"Grounding and Test Device

The grounding and test device, Fig, 43 provides
@ convenient means of grounding the cables or the

Flg. 4]

. (Line) contdcts only of'a metal clad unit,

vice while the load is connected, This is generally. .. .on the device, opposite sides of the assembly are

“ 7 DUMMY REMoVABLE ELEMENT

bus it order to safeguard personnel who may be . e
working onthecables orthe equipment. The devices - - ¢+
canalso be used for applying power for high poten--
tial tests or for fault location, to measure sinsular,
tion resistance (megger); or for phasing out cables.’

The three studs of the device are simflar to
those of the metal clad cireuit breakers, The ‘studs
are mounted on a removable plate which:can b
piaced in either of twopositions, In one position the!
studs vill engage the front (Bus) contacts only and
in the other position the atuds Will engage tha reas

Tc indicate the proper :placéméht ‘of ‘the stuas

o heec "Line” and "Bus", The word corresponding.
to the cesired position must betoward the operator,
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“GEH-1802 Metal-clad Switchgear

L
S i';w_r
' FIG. 1 (8021315) TYPICAL INDOOR METAL-CLAD SWITCHGEAR EQUIPMENT
FIG. 2 (1169287) TYPICAL OUTDOOR METAL-CLAD SWITCH- FIG. 3 (8025290) TYPICAL OUTDOOR METAL-CLAD SWITCH-
GEAR EQUIPMENT - FRONT VIEW GEAR EQUIPMENT WITH PROTECTED AISLE-SIDE VIEW



METAL-CLAD SWITCHGEAR
TYPES M26 AND M36

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

Metal-ciad switchgear is equipment to control
and protect various types of electrical appararus and
power cilrcuits.

The switchgear consists of one or more units

which are mounted side by side and connected mech- ‘ INTERRUPTING
amcally and electrically together to forma complete B%Ié‘fgéa CAPACITY CURRENT | FIGURE °
switching equipment. Typical equipments are shown ' Kva
in Figures 1, 2 and 3. |

The circuit breakers are easilv removable to l SRR BRI
provide maximum accessibility for maintenance with |
minimum interruption of services. The switchgear | AM-4.16-250 250.000 1200 - 2000 4
is designed to provide maximum safety to the AM-4.16-350 350,000 1200 - 3000 5
operator. All equipment is enclosed in grounded
metal compartments.

TYPE M-36

The equipment is available in the ratings listed
in the following table. The ratings of the equipment _ .
and devices are based on usual service conditions ‘:‘&'}g'g‘ggg ?,gg'ggg %%88 z %888 j
as covered in ANSI standards. Operationatcurrents AM-13.8-1000l  1.000.000 1200 - 3000 8
above the equipment rating will result in temperature AM-7.2-500 500:000 1200 - 2000 4
rises in excess of these standards, and is not

recommended. For outdoor installation the same
basic equipment is built into a weatherproof housing
as in Figures 2 and 3.

FIG. 3 (8034807) FIG. 6 (8035725)

MAGNE-3LAST BREAKERS

These Instructions do not purport to cover all details or variations in equipment nor to provide for
every possible contingency to be met 1n connect:ion with ianstallation, operation or maintenance. Should
further :nrformation be desired or should particular problems arise which are not covered sufficiently for
the purchaser's purposes, the matter should be referred to the General Electric Company.

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
but ro such assurance 1s given with respect t2 local codes and ordinances because they vary greatly.
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RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crate leaving the factory is plainly
marked at convenient places with case number,
regmsition number, customer's order, [rontor rear,
ANnd When 10T S1Ze and other reasons it 1s necessary
to divide the equipment for shipment. with the unit
number of the portion of equipment enclosed in éach

shipping case.

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

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

HANDLING

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

Methods of handling outdoor equipment are show
in Fig. 8. After the equipment is in place the liftir
plates shouid be removed and reassembled, “turne
in"’ so that passageway at the ends of the equipme:
will not be obstructed.

STORAGE

If it is necessary to store the equipment for ar.
length of time, the following precautions should t
taken to prevent corrosion:

1. Uncrate the equipment.

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

3. Store in a clean, dry place with a modera-
temperature and cover with a suitable canvas topre
vent deposit of dirt or other foreign substances upc
movable parts and electrical contact surface:

4, Batteries should be uncrated and put c
tricle charge immediately on receipt.

5. If dampness or condensation may be er
countered in the storage location, heaters should t
placed inside the units to prevent moisture damage
Approximately 500 watts of heaters per unit will t
required. Remove all cartons and other mis
cellaneous material packed inside units befor
energizing any heaters. If the equipment has bee
subjected to moisture the primary insulation syste:
should be tested with a 1000v or 2500v megger.
reading of a least 200 megohms should be obtaine:

6. Breakers should be prepared for storac
separately. Refer toappropriate breaker instructic
book.

DESCRIPTION

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

SECONDARY ENCLOSURE

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

PRIMARY ENCLOSURE
The primary enclosure contains the high voltage

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

damage.

BREAKER REMOVABLE ELEMENT

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

All removable elements furnishedonaparticulz
requisition and of a like design and ratings a:
completely interchangeable one with the othe.

The removable as wellas the stationary elemen-
are built with factory jigs and fixtures thus insurir
interchangeability.
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FIG. 10 (8039690) METAL-CLAD SWITCHGEAR

For a detailed description of the Magne-Blast

~=breaker and its operation the applicable breaker
1struction book should be consulted.

BREAKER ELEVATING MECHANISM

The elevaung mz=chanism for elevating or low-
ering the removable elemz2nt toor fromits connected
position supports the removable elemeantin the oper-
ating position. In the test position the breaker is
lowered to the guide rails and withdrawn from the
fully 1nserted position 2 1.4 inches.

. This mechanism consists of heavy-duty steel
jack screws on which are carried nuts to support the
elevating carriage. The carriage is sodesigned tnat
the removable element can be readily inserted or
withdrawn after the carriage hasbeenloweredtothe
disconnected position without necessitating the re-
moval of any bolts nuts or screws.

The breaker cannot be lowered or raised until
it has been tripped. The breaker cannot be closed
except with the breaker in either the operating or
test position.

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

~™  For a detailed explanation ot the elevating mech-
nism refer to description under "O2ERATION'".

ELEVATING MCTOR

One elevating motor is furnishedfor each equip-
ment. It is designed for quick interchangeability
between units and is held in place by a stationary
clamp under the clutch handle and a snap hasp on the
front. Two dowels are located in the base to

maintain alignment.

A short cable with plug is provided and must be
plugged into the rec eptacle above the motor mountung.
A selector switch is mounted on the motor for
reversing the motor direction. This selector switch
should not be used to start and stop the elevating
gear motor.

PRIMARY DISCONNECTING DEVICE

The primary disconnecting devices utilize silver
to silver contacts to insure against reduction of
current carrying capacity due to oxidation of the
contact surfaces. These contacts are of the high
pressure line contact tube and socket design, the tube
being backed up by heavy garter springs 10 insure
contact pressure. Refer to Figure 11.

BUS COMPARTMENT

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

The bus is supported by a flame retardent, track
resistant, glass laminate insulating material which
is practically impervious 10 moisture, and anexcel-
lent dielectric. No additicnal coatings should be
applied.

The bus insulation is an extruded thermoplastic
insulation sleeve, suitable for 105°C operating tem-
parature. The bus bars areinsertedinto the sleeves
leaving only the bolted joints exposed. Where
standard configurations exist the joint 1s insulated
with a Polvvinvl Chloride boot. >pecial conditions
and non standards are taped. 3See page 22 item IL.
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FIG. 11 BREAKER INSERTION IN PRIMARY DISCORNECTING
DEVICES



CURRENT TRANSFORMER AND CABLE
COMPARTMENT

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

POTENTIAL TRANSFORMER
COMPARTMENT

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

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

POTENTIAL TRANSFORMER ROLLOUT SHOWN IN
WITHDRAWN POSITION

FIG. 12

DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig. 13, are used
as a means of isolating circuits or bus sections,
where operation 1s infrequent and a circuit breaker
cannot be economically justified. The device consists
of a framework to simulate the circuit breaker

Metal-clad Switchgear GEH-1802

removable element with a set of six studs similar t
those on the magneblast breakers. The lowerend o
the studs are connected, frontto back, by copper bar:
which are fullv insulated and metal-enclosed. The
stationary structure is the same as for a circul
breaker. When the device 1s elevated into position
it connects the front set of metal-clad disconnectinc
devices to the rear set.

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

i

{

FIG. 13 DUMMY REMOVABLE ELEMENT

ROLLOUT FUSE-SWITCH UNITS

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

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

FUSE DISCONNECTING DEVICE

Current limiting fuses with high interruptine
rating are sometimes used in metal-clad switchgea:
to protect small transformers or circuits where
circuit breakers cannot be economically or funtion-
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allv jusufied.

. The fuses are mounted on a movable support

uipped with disconnecting devices. Control power
wansiormers of 15 kva and smaller mav be mounted
on the rollout with the fuses. See Figure 186.

When the fuses are disconnected, thev are ata
safe striking distance from all live parts of the
switchgear. Inadditionagrounding device is provided
which contacts the fuses aifter thevaredisconnected,
effectively removing any static charge fromthe fuses.
In this position the fuses may be safelv removed and
replaced. The disconnecting devices are capable of
interrupting transformer magnetizing current, but
should not beused tointerruptload current. Mechan-
ical or kevinterlocks are appliedto prevent operating
the disconnecting device while the load is connected.
This 1s generally accomplished by interlocking so
that the transformer secondary breaker must be
locked in the open position before the disconnecting
device can be opened or closed.

GROUNDING AND TEST DEVICE

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

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

14

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

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

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

(8028015) GROUND AND TEST DEVICE

FIG. 14
(Cable shown not furnished by G. E. Co.)
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FIG. 16 (89186198) CONTROL POWER TRANSFORMER ROLLOUT SHOWN IN OPEN POSITION

INSTALLATION

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

_ Occasionally additional shipping members are
Installed in the primary area to protect against
shipping damage.

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

ACES.

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

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

LOCATION

The recommended aisle space required at the
~®iront and at the rearof the equipmentis shown on the
.0or plan drawing furnished for the particular
requisition. The space atthe front mustbe sufficient
to permit the insertion and withdrawal of the circuit
breakers, and their transfer to other units.

16

The space at the rear must be sufficient for
installation of cables, for inspection and maintenanc e,
and on some equipments to draw out potential
transiormers.

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

The station floor must be strong enough to
prevent sagging due to weight of the switchgear
structure and to withstand the impact stress caused
by the opening of the circuit breakers under short
circuit conditions. The impact loading is approx-
imately 1-1.2 times the static load.

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

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

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

Qutdoor_ Equipment

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

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

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

Qutdoor Equipment with Protected Aisle

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

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

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

(2) Remove the shipping coversirom the cont.
panels. Since the relay andinstrumentcasesare :
weather-proof, the control panels should be protec
from inclement weather until the installation of -
aisle enclosure is completed.

(3) Apply Sterling U-310 or U-311 varnish
both sides of the gaskets furnished for the jc
between the ends of the switchgear and the a1
enclosure and to the surfaces against which -
gasket presses and hang the gaskets on the p:
jecting studs at the ends of the switchgear line
See Fig. 9, section A-A.

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

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

(5) Bolttheaisle enclosure inplaceat both en
and bolt the roof sills to the supportclips, tighten
any support clips loosened in the previous operati
Replace any breaker compartment doors previou
removed.

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

(7) Anchor the outside floor sill of the a
enclosure with anchor boltsplacedinaccordance v
the requisition drawing. See Fig. 9, view

(8) Assemble the dome over the roof open

1
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an the switchgear and the aisle enclosure.
ig., 9, View X.
} Remove shipping braces from aisle enclo-
. These braces should be left in place until the
enclosure 1s assemiled in order to maintain
.ment of the enclosure.

.10) Connect secondary wiring to lights, con-
snce outlets, etc., in accordance with the wiring
+ams furnished for the equipment.

since the aisle floor is level with the floor of the
chgear units, nO transfer truck is required for
gor equipment with 2 protected aisle.

Tha above procedure describes installation of 2
-ected aisle enclosure with switchgear onone side
Je aisle oniv. U the aisle is common toO two line-

of switchgear, the procedure will require slight
ificanon., See te drawings furmished with the
uisiuon tor specuic instructons.

wnsition C ompartments

Transition compartments for outdoor unit sub-
tions may be one of two types (Figs. 19 and 20).
ase compartments are normally shipped assem-
/d,\‘ The full height compartment \Fig. 19) cannot
" Sassembled for instailation. The throat type
t...artment {Fig. 20) canbe installedinany of three
\yS, in accordance with the following instructions:

(a) Should the switchgear be gositioned on its
undation | to the power Transiormer, the
ymplete transition can be mounted on the meta ~clad
; assembled. Remove covers =8. Apply sterling

310 varnish to both sides of gasket 2A, and to the
gqriaces agamst which the gasket presses. Bolt
-ansition vompartment to throat on metal-clad
witchgear. Before jacking the power transformer
qto its final location, apply oterling U 310 varnish
o both sides of gasket 1A and to the surfaces against
vhich the gasket presses, and place the gasket over
he mounting studs on the transiormer tank wall.
slide transformer in place, guiding the transformer
qounting  studs through the mounting holes in #1.
Senter rubber seal between =1 and =3 before
rightening nuts, maintaining 24''between transformer
:ank wall and end of metal-clad. Donot apply varnish
to the rubber seal between =1 and#3, Cut secondary
conduit =10 to length and assemble under the trans-
ition.

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

= (c) If the power transformer and metal-clad
_ Jitchgear are in place, disassemble transition as
Tollows: Kemove covers #8 and #9, adapter #1, dome
=1, braces =4, Apply Sterling U 310 varnish to both
sides of gasket =2A,andto the surfaces against which
the gasket presses, pefore bolting #2 to metal-clad

throat. Apply Sterling U 310 varnish to both sides
~F eacikot =1A. and to the surfaces against which the

gasket presses,

and loosely fasten =1 and =1A to

transformer tank. Slide throat of =3 into #1 and
maintain approximately 4 1/2" from =3 to tank.

Assemble braces =4 top and bottom tO maintain size
and proper alignment, then tighten =1 to transtormer
tank. Assemble connections, terminals, supports
and complete all joints. Assemble dome =7, side
Cut secondary

covers =8 and bottom cover =9. :
conduit =10 to length and assemble under the
transition.

Connect heaters located in 13.8 kv class tran-
sition compartment.
Indoor transition comgartments are shipped
assembled together with the adjacent metal-clad
switchgear units.

BREAKER REMOVABLE ELEMENT
Before installing or operating the removable

element consult the circuit breaker instructions for
directions on installation and inspection.

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

TESTING CABINET

The testing cabinet, Fig. 22, should pe installed
wall at a location where maintenance and
testing of the preaker can be conviently done.
Conduits must be installed to carry cables to supply
control power for testing. Test coupler sorings
will charge immediately.

ADDITION OF UNITS TO EXISTING
EQUIPMENT

Before adding units to existing equipment,
consult and study all drawings furnished with the
equipment. In addition to the usual drawings
furnished with new equipment special drawings may
be furnished covering complicatedor special assem-

bly work. Also, check to make sure all necessary
parts are on hand.
BEFORE COVER3 ARE REMOVED OR ANY

ANY
DOORS OPENED WHICH PERMIT ACCESS TO THE
PRIMARY CIRCU:ITS” IT IS ESSENTIAL THAT THE
CIRCUIT OR CIRCUITS BE DE-ENERGIZED AND
BREAKERS BE WITHORAWN TOADiSCONNECTED
POSITION AND TAGGED.

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

Figure 17 indicates the special procedures
required to add new metal-clad units to outdoor
equipment without protected aisle, and Figure 18
indicates the special procedures required to add

tal-clad units to outdoor equipment with

new me
protected aisle. For indoor equipment, it is usually



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

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

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

CONNECTIONS

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

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

(2) After cleaning apply D50H109 contact com-
pound to the silvered surfaces in sufficient
quantity so that the contact area will
be thoroughly sealed with excess grease
squeezed out of the joint when tightened.
The boilts should be tightened to the torque
values, shown in Table A, Fig. 23. After
the bolts have been securely tightened, the
joints are insulated using the molded poly-
vinyl-chloride boots which are furnished.
These boots are placed over the bolted joints
and the boot flaps are secured with nylon
rivets.
(3) In some cases external connections are
made to metal-clad bus by bars. The
metal-clad bars are normally silver plated.
Unplated bars, either copper or aluminum,
should not be used to connect to silver
plated bars.
(4) All field assembled Primary joints and
terminations must be insulated for the
operating voltage. There are two methods
of insulating joints, boots where applicable
and taped joints for all others. A detailed
procedure for joint insulation is described
under "MAIN BUS ASSEMBLY".

Metal-clad Switchgear GEH-1802
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FIG. 22 (8998745) INSPECTION BOX FOR 13.8 KV METAL-

CLAD SWITCHGEAR

MAIN BUS ASSEMBLY

For 4.16 kv, 7.2 kv and 13.8 kv equipment.

(a) Remove compartment covers.

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

NECTIONS.

Also see Fig. 24 and Table A,

Fig. 23.

TIGHTENING TORQUE IN FOOT POUNDS

Bolt |Bolted connection Bolted connection

Size |using standard wash, [using standard wash,
LK wash, nut with prevailing torque
DS50H109 lock nut with D50R 109

3/8-16 20-30 15-20

1/2-13 45-55 30-35

5/8-11 60-70 45-55

FIG. 23

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

1- Taped joints Fig. 26.
2- PVC(POLYVINYL CHLORIDE)boots Fig.25A.

21
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[-TAPED JOINTS for 13.8 KV EQUIPMENT

(1) Prepare all joints as outlined under "CONNEC-
TIONS",
(2} Fill all cavities around bolts and nuts with
AS50H119 compound to form a smooth surface
for taping, thus preventing air voids. This
compound is not an insulating medium and
shouid not be used for that purpose.
(3) "T" Joint - Place 4" wide double thick Irrathene
tape over the A50H119 compound as shown in
Fig. 25. (This is not required for 4.16 joints).
(4) Wrap with insulating tape provided maintaining
tension on the tape while wrapping, as shown in
Fig. 26, Where there are sharp angles apply
additional layers to obtain equivalent of the
insulation on the flat surfaces.
(5) Over the insulating tape, apply one laver of
glass tape, half lap as a protective covering as
shown in Fig. 286,
(6) Over the glass tape, brush a heavy coat of U310
(brown) varnish. Varnish may be thinned, if
necessary with XYLENE D5B9,

(7) Replace all covers previously removed.

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

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

PVC boots can be applied to 13.8kv - 1000 MVA
bus compartment or any elevated bus compart-
ment using f{lat, non molded bus supports.
(2) Prepare all joints as outlined under "CONNEC-
TIONs".
(3) Place the PVC boot over the joint as shown
in Fig. 25A.
(4) o»ecure the PVC boot with self-locking fasteners
furnished. Joint insulation is now complete.

(5)
(6)

Replace all covers previously removed.

Boots will be furnished for standard config-
urations, however special conditions mrist be
taped.

HI-PVC (POLYVINYL CHLORIDE) BOOT
INSULATION for 4.16 KV EQUIPMENT
The instructions for the bolted joint and applica-

tion of the PCV boot is the same as outlined for
the 13.8 equipment except there are no restric-

22

tions on the bus barrier.

IV-TAPED JOINTS for 4.16 KV EQUIPMENT

(1) The instructions for the bolted joint and applica-
tion of the tape insulationisthe sameas outlined
for the 13.8 equipment exceptuse 1/2 the amount
of insulatinz tape and use the U-311 (black
varnish). Refer to Table in Fig. 26.

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

(2)

CLEANING BUS INSULATION

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

Paint on Porcelain: Use methylene chloride
based paint remcver. Wipe off with distilled water.
Extreme care should be taken not to get any on
Noryl, compound or tape.

BUS DUCT

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

All joints in the bus, inciuding adjustable joints,
should be assembled and insulated as ds2scribed
above for main buses. Adjustable joints are pro-
vided in long runs of bus duct toallow for variations
in building construction, etc. These joints shauldbe
lodosened before installation of the duct, then tight-
ened after being set in the position required by the
fixed points at the ends of tha duct.

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

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



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

Outdoor bus ducts of the 13.8 kv class are
provided with heaters. Connect these heaters in
accordance with the wiring diagrams furnished with
the equipment before energizing the bus duct.
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PRIMARY CABLES

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

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

_ There are two common methods of making
primary cable connections:

(a) Potheads (see GEI-28838H) are used when
it is desired to hermetically seal the end of the
cable to make a moisture-proof connection
between the cable and switchgear bus. A pothead
also prevents seeping of oil from the end of oil
imémlregnated varnish cambric or paper insulated
cable.

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

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

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

an L]

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

Metal-clad Swichgear GEH-1802

INSULATING PRIMARY CABLE
TERMINATIONS

Al field assembled joints for primary cabl
terminations should be prepared as outlined unde:
"CONNECTIONS". Upon completion of the cabl
termination, care must be exercised when tapin:
the exposed termination.

(1) Check to see that a sufficient area ¢
insulating tape extends beyond the painte
glass tape furnished by the factory. (2" fo:
5KV, 3" for 15KV). It may be necessar
to remove the currenttransiormer primar-
conductor insulating support to obtainprop
er insulation joint overlap. Replace suppor
upon completion of joint. Refer to Fig. 2€

(2) All terminations should be insulated a
outlined in table Fig. 26 for correct layer:
of insulating and glass tape.

(3) The instructions for application of the tap
insulation is the same as outlined fc
"Taped Joints" items 1, 2, 4, 5, 6 and *

POTHEADS

Potheads are mounted >n an adapter plat
extending across the width of the metal-clad un:
as shown in Fig. 27, Where necessary the adapte
plate is split into two parts to facilitate the instal
lation of the potheads.

Three-Conductor Potheads

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

TERMINATION WITHOUT POTHEAD

The factory does notfurnish insulating material
for com:leting the primary cable termination at th
cable clam; or for stress cones. In all case
carefully followthe cable manufacturer's recommen
dation for installation of the type cable being usec
A suggested procedure for shielded cables is outline
below. Refer to Fig. 28 and 29 for reference

Single Conductor

1. Cut cable to proper length.

2. Remocve jacket and cable tape for distanc
of A plus B plus 3 inches, plus length to be inserte
into terminal lug.

3. Unwrap shielding tape to point M, cut an
solder it in place avoiding excessive heat on insu
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lation. Remove outer semi-conducting tape for same
distance. Thoroughly clean surface from which
the semi-conducting tape was removed.

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

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

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

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

Dimensions in Inches

Rated
-
v A
Phase to Phase Indoors B
Dry Locations
2t0 5 5 2
6 to 10 9 3
11 to 15 13 4

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

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

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

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



11. Pencil jacket for 1.2 incir a5 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 eqiivalent. When solventevaporates, apply
splicing tape GZB8380 or equivaient 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 equivaient, half lapped, in
manner to shed water. Obtaina smooth wrapping but
d) not stretch tape more than necessary.

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

The factory does not furnishinsulating materials
for completing the primary cable terminations atthe
ciam) terminal or for the stress coaes. Refer to
Fig. 29 for reierence.

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

Pencil jacket 1/2 inch. Clean surface over which
sheath moisture seal is to be applied. Take
particular care in cleaning outside jacket surface
in order to entirely remove black wax finish. Coat
with G.E. No. AS0P63 adhesive cement or eqiivalent.
Allow to dry. Apply splicing tape GE8380 or
equivalent to make moisture seal as shown. This
is done by starting wrapping tape near end of jacket
and wrapping over ground wires for 1-1,/2 inhes.
Bend ground wires out and back over taping just
applied and continue applying lapped layers of tape
to compietion of moisture seal including 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 comm>n
ground must than be grounded.

GROUND FAULT CURRENT TRANSFORMERS
(THROUGH-TYPE)

T4arugh-type current transformsrs (See Fig.27)
are furnished where specified for sensitive protection
against ground faults. These transformers arenor-
mally installed in a horizontal position directly above
or below the primary cable terminals, so that the
primary cable or cables can pass throughthem. One
transformer is requiredfor each three-phase circuit.

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

Metal-clad Switchgear GEH-1802

When lead or other conducting sheath cable, or
cable with shielding tape or braid is used, it is
recommended that the sheath or shield be grounded
solidly to the switchgear ground bus. The grounc
lead should be bonded to the sheath or shield on the
side of the current transformer away from the
primary terminals. Incaseswhere the ground cannot
be applied before the cable passes throughthe trans-
former, bond the lead to the sheathor shield betweer.
the transiormer and the primary terminals. The
ground conductor must then be passed back along the
cable path through the current transformer before
being connected to the ground bus.

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

CONTROL CABLES

When control conduits enter theunitfrombelow
the conduit should not extend more than4 inches above
the floor. The control cables may be pulled throug:
the conduits before or after the switchgear i.
installed, whichever is more convenient.

Connect the cables to the terminal blocks i:
accordance with the wiring diagrams furnished fo:
the requisition.

If the control conduits enter from above, dril
the top and bottom covers of the front enclosure
wiring trough to suit the conduits. Fastenthe conduit:
to the bottom cover with locknuts.

The cables from the control power source to th:
switchgear should be large enoughto avoid excessivi
voltage drop when the circuit breakersare operated
See testing instructioas.

Where units have been split for shipment, an’
control or other secondary leads which must connec
across the split willbe arranged withterminal block:
in the cross trough or convenient side sheet so tha
the wires can be reconnected. The wires will be cu
to length and formed before being folded back so tha
a minimum of time will be requiredfor reconnectin
them.

GROUND BUS

The ground bus is boltedto the rear of the fram
near the bottom. It is arranged so that connection
to the station ground can be made inany unit. Whaer
the equipment is shipped in more thanone grouy, th
sections of ground bus must be connected by usin
the splice plates furnished with the equipment
Assemb'e the ground bus joints as outlined unde
"CONNELZTIONS™ (Page 19). Groundbus connection
are made in the lower portion of the cable entranc
compartment. The switchgear ground bus must b
connected to the station ground bus by a conducto
having a current carrying capacity equal to that c
the switchgear ground bus. It is veryim;ortant thz

.the equipment be adequately grounded to protect th

operator from injury when short circuits or othe
abnormal occurrences take place and to insure ths
all parts of the equipment, other than live parts
are at ground potential.
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LIGHTNING PROTECTION

™ It will be the responsibility of the purchaser to

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

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

ROOF ENTRANCE BUSHING

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

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

(2) Fill all cavities around the contact nutsand
connection bars with AS0H119 compound.
Form a smooth surface for taping, thus
preventing air voids., The compound is not

™ an insulating medium and should not be used

: for that purpose.

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

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

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

U-310 brown (for 15kv) or U-311 black
(for 5kv), varnish. See Fig. 2§B.
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DOOR AUIGNMENT

~ If for any reason it is necessary to realign the
90rs of metal-clad switchgear during installation
the procedure given in the following paragraphs
should be follow2d.

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

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

Doors may be raised or lowered vertically, or
moved forward or backward horizontally, by loos-
ening the hinge mounting nuts oa the left side sheet
and shifting the hinge and door assembly as allowed
by the slotted hoies 1n the hinge.

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

Doors may bz plumbed by slightly bending the
appropriate hinges. To do this, open the door and
insert a drift pin in either of the tw: holes in the

7™ hinge. Pulling forward on the driftpinwill move the

door to the right, and pushing back will move the
door to th2 left. Adjust each hinge individually as
required to plumb the door.

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

TESTING AND
INSPECTION

Afte: the equipment has been installed and all
connectioas mede, it should be tested and inspected
bafore putting in service. Although the eqiipmen”
and devices have been completely tested at the
factory, a final field test should be made to be sure
that the equipment has bzen properly installed and
tha* all coanectioas are correct aad hivendtbezome
loose in transportation. The primary equipment
should be comyletely d2-energized while th2 tests
are in proZress. See installatioa.

Direciions for testing devices such as relays,
instrumants and ms*ers are given in th2 instruction
book furnishad for each device. Thz s=ttings of the
protective relays must be coordinated with theother
relays on the system and therelore these relays

Metal-clad Switchgear GEH-1802

must be set by the puarchaser. General instructions
on setting the relays are given in the relay instruc-
tion books. Special insiructioa books are furnished
for complicated automatic equipments, describing
the sequence of operation of the devices required to

perform the desirad function.

Whaen transformers are furnished to supply the
control power, the primarvy taps shouid be selected
so that tha control voltage indicated on the wiring
diagram is obtained on the secondary of the trans-
formar. Whan a battery isusedtosupply th2 control
power, the cables from the battery to the switchgaar
should be large enough to avoid excessive voltage
deop. The voltage at the terminals of the breaker
closing coils, when the breaker is being closed,
should nat be less than 112.5 volts for 125 volt coils
and 225 volts for 250 volt coils.

Th2 operatioa of the breaker with its associated
devices may be tested in the unit while the eqiip-
ment is energized by use of thetest coupler wiich is
furnishzd.

SOLENOID OPERATED BREAKER

Lower the breaker to the test or down position.
Attach th2 testcoupler to connect the breaker second-
ary disconnecting device to that oa the siructure.

STORED ENERGY OPERATED BREAKER

Lower the breaker to the downpoasitionand with-
draw the breaker 2 1/4" uatil a notch in the spring
discharge cam releases the breaker interlock. Attach
the test couapler to conazsct the breaas secondary
disconnecting device to that on th2 struciure.

High potential tests to check the integrity of th2
insulation are not necessary if the insulation instruc-
tioas in this bonk are carefu'ly followed. Should the
purchaser desire to make high potential tests, the
test voltaze should not exceed 14kv A. C. for 4.16kv
and 27kv A. C. for 13.8 equipments. These voltages
are 75% of factory testvoltagesandarein accordance
with ANSI standards.

Potential transformers and control power trans-
formers musi be disconnected diaring high voltage
testing.

OPERATION

The operation of metal-clad switchgear is
similar to that of other types except that it providess
maximum safety to the operator and the feature of
easy removal and replacemeatof the circuitbreaker.

All circuit breaker remavable elemsits of the
saime ‘ype and rating whichhave duplicate wiring may
be interchanged.

BREAKER POSITIONING

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

Th2 elevating me2:chanism is accurately leveled
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and checked at the factory and should need no adjust-
ment. Do not install or remove the breaker or make
adjustments unless the breaker is open.

Rub a small am2>unt of contact lubricant D50H47
on the silvered portion of the breaker studs to form
a thin coating of contact purposes.

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

The clearance between the interference block on
the breaker and the interference block on the inter-
lock lock mezhanism {view X-X Figure 29)shouldbe
from 1, 16" to1/8". Atthispoint the breaker positive
interlock roller should be centered in the bottom
"VEE" of the interlock cam plate.

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

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

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

When the breaker is fully elevatedthe clearance
between the breaker lifting rail and the upper stop
ls)%tzs"should not be maore than 1/8" and not less than

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

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

The breaker may be raised »r lowered by an
emergency hand crank which can be inserted after
removing the motor. The motor is remcved by un-
latching the mctor assembly from its support and
disconnecting the motor lead plug. After removing
the motor, pull the clutch forward and :nsert the
manual crank into the endof the clutch coupling. The
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breaker mustbe onenbefore the crank canbe inserted
and held in the clutch coupling.

After the breaker isloweredand withdrawnfrom
the unit inspect the contact surfaces of both the
breaker studs and the stationary disconnecting
devices.

(a) Each segmeat of the stationary disconnect-
ing device should make a heavy impression in the
coatact lubricant D30H47 on the breaker studs.
Contact wipe should start not lessthan1, 8" from *op
of the contact ball although each contact need not
start at the same location. See Fig. 11.

(b) The penetration of the breaker stud inside
the stationary disconnecting device, as'indicated by
the contact lubricant D50H47, should be 3/4" to
7/8". See Fig. 11. This indicates that the breaker
studs contacted at the full pressure center of the
silver band on the stationary disconnecting device.

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

(d) If proper contacting cannot be attained by the
above methods, additiona! adjustmeats will be nec-
essary.

DO NOT MaXx ANY ADJUSTMENT. COMMUNI-
CATE WITH THE NEAREST GENERAL ELECTRIC
CO ODFFICE FOR ADDITIONAL INFOIMATION.

POSITIVE INTERLOCK
GENERAL

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

POSITIVE INTERLOCK ASSEMBLY FOR
SOLENOID OPERATE BREAKERS

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

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

The interlock should be checied to see that the
removable element is obstructedfrom being raised to
or lowered from the operating vosition when the
primary contacts are closed.



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

Using the maintenance closing device, close
the breaker and snap the selector switch to "RAISE"”
position and pull the clutch handle forward. Move-
ment must be stopped by the breaker interlock
roller before the contacts of the motor limit switch
close and before the sliding clutch and motor
connector engage. A minimum of 1/16" should be
maintained between the two clutch parts when the
positive interlock is blocked by the breaker inter-
lock roller. >ee Fig. 15 for dime2asion.

Trip the breaker manually and elevate to the
operating position. AGAIN IT IS EM2AASIZED THAT
THE PRIMARY CIRCUITS MUST BE DE-ENER-
GIZED BEFORE MAKING THIS CHECK OF THE
POSITIVE INTERLOCK.

Electrically close the breaker. Snap the selector
switch to ""LOWER'" position and pull the clutch handle
forward. Again, a definite stop should be encountered
preventing the motor circuit limit switch from
energizing the motor circuit and lowering the
breaker.

If the interlock does not function as indicated
above DO NOT MAKE ANY ADJUSTMENT. COM-~
MUNICATE WITH THE NEAREST GENERAL ELEC-
g;ggs CO. OFFICE FOR ADDITIONAL INSTRUC-

POSITIVE INTERLOCK ASSEMBLY FOR
STORED ENERGY

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

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

BEFORE PROCEEDING WITH THIS CHECK IT IS
NICESSARY THAT THE PRIMARY CIRCUITS BE
DE-ENERGIZED.

Whan entering a breaker into a unit for eleva-
ting the spring discharge cam (on the left hand
side of the unit) will hold the breaker interlock
trip free and the closing springs discharged until
the breaker is 1/4'" off the breaker floor rail.
(See detailed description of Spring Discharge Cam
under separate heading).

AGAIN IT IS EMPHASIZED THAT THE PRIMARY
CIRCUITS MUST BE DE-ENERGIZED BEFORE
?..dagll{NG THIS CHECK OF THE POSITIVE INTER-
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Elevate the breaker to the raised position and
electrically close the breaker. The positive inter-
lock should be checked to see that the removable
element is obstructed from being lowered from the
operating position.

Snap the selector switch to "LOWER" position
and pull the clutch handle forward., A definite stor
should be encountered preventing the motor circuit
limit switch from energizing the motor circuit anc
lowering the breaker.

A minimum of 1/16' mzstbe maintained betweer.
the sliding clutch and the motor connector when the
positive interlock is blocked by the breaker inter-
lock roller. see Fig. 15 for dimension. Trip the
breaker manually and lower the breaker to the fully
lowered position. During the last 1/4" of travel the
spring discharge cam will discharge the storec
energy springs and maintain the breaker trip free
as long as the breaker remains in the unit. If the
interlock does not function as indicated above

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

STATIONARY AUXILIARY SWITCH

On units equipped with stationary auxiliar:
switches (Fig. 30A) the clearance between the endo:
the switch mechanism operating rod and the operatinc
plunger on the circuit breaker shouid be 0 to 1/8
with the circuit breaker in the raised and ope:
position.

Any adjustment in this dimension must be mid:
on the auxiliarv switch setting. Care shouldbe take:
to prevent destroying interchangeability of the circu
breaker by excessive adjustment.

A stationary auxiliary switch test position lin

" is furnished as an accessory for use whenthe.circui

breaker is in the test position.

SPRING DISCHARGE CAM

The spring discharge cam is mounted on the le:
hand side of the unit and operates in conjunction wit:
a spring discharge interlock on the breaker.

When entering a breaker into a unit, to elevat.
to the operating position, the spring discharge can
will hold the breaker interlock trip free and th
closing springs discharged until the breaker is 1/4
off the floor rails. Atthis point the positive interloc.
is blocking the spring charging and closing circu:
open.

When lowering the breaker from the operatin.
position the breaker mustbe open before the elevatin.
mechanism can be operated. While the breake
is being lowered the springs are still charged bu
the positive interlock blocks the breaker fror
closing. When the breaker is about 1/4" from th
floor rails the spring discharge interlock hold.
the breaker trip free, discharges the closing spring:
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and holds them discharged so long as the breaker
remains in its unit.

To operate the breaker in the test position it is
pulled forward, (out of the unit) about 2 1/4" until
a2 notch in the spring discharge cam releases the
breaker interlock and the breaker can be operated
manually, or, by assembling the test coupler,
electrically. In the test position a mechanical
block prevents operating the elevating mschanism.

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

KEY LOCKS

Key locks for breaker units can be furnished
when requested.

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

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

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

Snap the selector switch to the 'off" position.
The clutch handle can then be pulled forward allowing
the key lock bolt to extend inback of the clutch handle.
The key lock kev can then be removed. With the
clutch handle pulled forward the positive interlock
cam plate has rotated the circuit breaker positive
interlock shaft so as to mechanically and electrically
block the breaker from closing.

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

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

BREAKER INTERFERENCE STOPS

Stops are provided in the breaker unit to prevent
the insertion of a breaker with a 1200A continuous
current rating into a unit with a 2000A rating and

™ vice-versa. .

The stop plate is bolted to the left hand unit frame
angle near the floor of all breaker units. A projec-
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tion on the breaker frame will interfere with the unit
stop plate when an attempt is made to insert an
incorrect breaker into the unit.

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

TRANSFER TRUCKS

Circuit breaker transfer trucks are furnished
with outdoor metal-clad switchgear to facilitate
moaving of circuit breakers from unit to unit or to
maintenance areas. The platform at the frontend of
the transfer truck is adjustable inheight. See Fig, 8,
view A, for instructions for adjustment. The truck
is equipped with two latches, one to hold the breaker
on the truck and one to hold the truck to the metal-
clad switchgear unit, Both latches engage auto-
matically, and both are releasedbyva single T-shaped
foot pedal on the rear of the truck. Depressing the
left side of the pedal unlatches the truck from the
switchgear unit, and depressing the right side of the
pedal unlatches the breaker from the truck. Trucks
can be stored in breaker unit when breaker is in
operating position.

SPACE HEATERS

Space heaters are provided in all outdoor equip-
ment in order to keep the inside temperature several
degrees higher than that outside, Heaters are also
furnished for indoor equipment when it is known that
abnormal atmospheric conditions exist at the instal-
lation, or when specified by the purchaser.

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

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

Before energizing the heaters, be sure the power
source is of the proper voltage, frequency, and phase
arrangement, and is connected in accordang:e with
the wiring diagrams furnished with the equipment.
Also, be sure to remove all cartons and miscellaneous
material packed inside the units before energizing the
heaters.

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

It is recommended that the heaters be energized
at all times and that thermostatic control notbe used.



™ 100°F on falling temperature,

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

MAINTENANCE

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

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

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

[F WORK IS TO BE DONE ON REMOTE EQUIP-
MENT CONNECTED TO A UNIT, THE BREAKER
FOR THAT UNIT SHOULD BE PLACED IN THE
DISCONNECTED POSITION AND TAGGED. ALSO
THE REMOTE EQUIPMENT SHOULD BE ISOLATED
gg(i¥ ANY OTHER POWER SOURCES CONNECTED

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

Care should be exercised inthe maintenanceand
checking procedures that accidental tripping or

Metal-clad Switchgear GEH-1802

operation is not initiated.

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

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

9. Measure the resistance to ground and
between phases of the insulation of buses and
connections. Since definite limits cannotbe givenfor
satisfactory insulation resistance values, a record
must be kept of the reading. Weakening of the
insulation from one maintenance period to the next
can be recognized from the recorded readings. The
readings should be taken under similar conditions
each time if possible, and the record should include
the temperature and humidity.

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

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

3. Clean elevating mechanism and lubricate
jack screws and gears with lubricant G.E. Co.
#DS5S0H15 or equal.

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

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

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

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

operating.

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

OUTDOOR ACRYLIC PAINT FINISH

The outside of standard outdoor switchgear has
acrylic paint finish, blue gray ASA #24, providing
improved resistance to all atmospheric conditions.
longer life and less maintenance than with ordinar:
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paint finishes.

- If it is desired to refinish acrylic i)ainted
N switchgear, it is necessarytouse one of the following
procedures in order to secure the best adhesion

of the paint to the original finish.

A. .Re,finishig‘g with Acrylic Paint. It is recom-
mende at renmshing be done with DuPont
acrylic paint of the desired color. Obtain

materials and instructions for application from
the DuPont Company.

B. Refinishing with Alkvd or Oil Base Paints. Two

methods are recommended:

1.
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Spray one sealer coat of DuPont 233E75300
or equivalent which has been reduced to
spraying viscosity with DuPont 37692 or
37666 thinner. Air dry for one hour. Apply
alkyd or oil base paint.

Spray one sealer coat of Arco 214-806
primer which has been reduced to spraving
viscosity with Xylol. Air dry for one hour.
Apply alkyd or oil base paint.
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RENEWAL PARTS

ORDERING INSTRUCTIONS

RENEWAL PARTS SHOULD BE ORDERED FROM THE SWITCHGEAR PRODUCTS DEPARTMENT.

- ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY

FURNISHED.

- SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER.
- STANDARD HARDWARE, SUCH AS SCREW3, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED. SUCH

ITEMS SHOULD BE PURCHASED LOCALLY.
FOR PRICES, REFER TO THE NEAREST OFFICE OF THE GENERAL ELECTRIC COMPANY.

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

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

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

PRIMARY DISCONNECT DEVICES
(SEE FIG. NO. 11}

IREE.| DESCRIPTION

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

8 | Rear Primary Disconnect Device |
Assembly, 3 Pole, Complete with
{Connections

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

POSITIVE MECHANICAL INTERLOCK
(FIG. NO. 30A)

REF. NO.| DESCRIPTION |

| Complete positive mechanical |
i interlock assembly |
! Elevating mechanism motor |
(115-v a-c) i
| Elevating mechanism motor
i (230-v d-c)
Elevating mechanism motor
(230-v d-c) |
18 Spring only |

L O R . 2

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



INSTRUCTIONS AND

GEH-1802V
RECOMMENDED PARTS Supersedes
FOR MAINTENANCE GEH-1802U & GEF-3837

METAL-CLAD SWITCHGEAR

p : Types M26 and M36

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

SWITCHGEAR PRODUCTS DEPARTMENT

GENERAL @D ELECTRIC

PHILADELPHIA, PA.
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METAL-CLAD SWITCHGEAR
TYPES M26 AND M36

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

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

The switchgear consists of one or more
units which are mounted side by side and INTERRUPTING
=, Connected mechanically and electrically to- Bcégiﬁgn CAPACITY CURRENT FIGURE
gether to form a complete switching equip- KvA
ment. Typical equipments are shown in
Figures 1, 2 and 3. TYPE M-26
The circuit breakers are easily re-
movable to provide maximum accessibility
for maintenance with minimum interrup- AM-4.16-250 250,000 1200 - 2000 4
tion of services. The switchgear is designed AM-4,16-350 350,000 1200 - 3000 5
to provide maximum safety to the operator.
All equipment is enclosed in grounded metal
‘3 compartments., TYPE M-36
b The equipment is available in the
S ratings listed in the following table, The
- ratings of thtlr equipment and devices are
- based on usual service conditions as cover- AM-13,8-500 - 2000
#  ed in \ANSI standards. Operation at cur- AM-13.8-750 ggg'ggg }%gg - 2000 3
e rents above the equipment rating will re- AM-13.8-1000 1.000.000 1200 - 3000 6
sult in temperature rises in excess of AM-7.2-500 "500,000 1200 - 2000 4
these standards, and is not recommended. !
For outdoor installation the same basic L
equipment is built into a weatherproof
housing as in Figures 2 and 3.
—
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REMOVABLE COVER FOR ACCESS
TO WIRES IN WIRING TROUGH

7

r

ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER

CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER
AND SHOULD BE LEVEL OVER THEIR FULL LENGTH

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

BREAKER REMOVABLE
SIDE

GUIDE RAILS 4 FINISHED FLOOR LINE i
: /

ROUGH FLOOR

SHiNS RECOMMENDED METHOD

™
DOOR I

. FINISKED FLOOR LINE

e
48
- TT——ROUGH FLOOR

NOTE: IT IS IMPERATIVE THAT ALTERNATE METHOD

FLOOR STEEL BE EVEN
WITH FINISHED FLOOR
AND THAT BOTH BE LEVEL

Fig. 7 Installation Details



Metal-clad Switchgear GEH-1802

1T MAY SE NECESSARY TO REMOVE
. POTHEAD OR CASLE SUPPORT FOR
f Y MEMBER 8
DOCR
OPEN
9 ) 9 \
¢ -} 8 \
wq Rg e X T AN —=1
~ _t }___ S
A
) 1|-c [ e =
ey M [\ p e o S—pome., -
'.', chuouITe® B

)

CoNpuITS

METHOD OF LIFTING

MEMBERS A-& C TO 8E FURNISHED 8Y PURCHASER
A~ RAISING MEMBER - CHANNEL OR WOOD BEAM

8- 3° CHANNEL FURNISHED WITH GEAR

G- LIFTING JACKS
D= COVER TO B8E REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE

NOTE: WHEN LIFTING M-26 SWITCHGEAR
LOCATE SEAM ‘A’ ABOVE LIFTING
CHANNELS &

Fig. 7 (17 3%862630)

#
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i
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|

I
i

1
(J T

I fon ¢ fum —t '] =l ol bom | il )
T Luocm opzn—/ conouns/

ALTERNATE WETHOD OF LIFTING

MEMBERS 4 8 E TO BE FURNISHED BY PURCHASER
8- 3" CHANNEL FURNMISHED WITH GEAR
D - COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLACE
E - SPREADER

For Indoor Metal-clad Switchgsar
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CABLE CONNECTION

A

' SPACADER
n 1 o~
1 Al I

~

T

CABLE TRACK JACH

METHODS OF LIFTING

L] ‘ -
ADJUSTABLE
PLATSORM
E SEE VIEW A ——

APRLY CORT OF 3m Y870 CamsnT

po® | Dey Wi THACKY BEFACE
INETRLLING GRS EET
3
H'i!- T ) —
(E\
3 LTl T
aoon\ §-1 n1} s BOL

L

ENLARGED SEC. B-8
MBTHOD OF RSS&MBLING
DoorR GASKET A7
SHIPLIrveE SPLI TS

GASKET TO STEEL SUCFROES AND BAK
OF GRSKET: RLlow CEMENT 72

ROOF CAP

5-:& 0} 5T 80U

GASKET

ROOF OR END
SECTION

ENLARGER SEC.C-C
METHOD &= ASSEMBLING .
RooF C4° AnD GASAST Fig. 8 Installation Detalls
PRI SHIPPING SPLITS

Flg. 8 (118RD728 & TT-6482615)
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SCREENS TO BE BOLTED CN/ CONDUITS

EACH

GEH-1802 Metal-clad Switchgear

REMOVABLE
BOLUTED

e COVERD
FORACCESS
TOC.T'S
ANDTOD
FPRIMARY
CABLE

COMPARTMENY

] f—_
N | HEATER
D

Lseconpary

REMOVABLE PLATES TO BECUT
EHD AT IMNSTALLATION

MUST BE KEPTCLEAN FOR

VENTILATION.

10

FOUNDATION DATA

RoOF CAP

TOSUITCONDUITS BY PURCHASERY

PURCHASER
RISLE BOLTING

ANCHORS AT REAR oF
RISLE T8 HE IWKERDEP
INSERTS IN CONCRETE
G OEXPRNSION BALTS

FOR ANCHOR \
LOCATIONS SCE FLoaR
PLAN DRAWING S

TYPI CHL_
VIEW 'Y
SHOWING ANCHORING OF UNITS
WITH CHANMEL BASE

PROTECTED METAL CLAD H
AISLE AREA 3
AREA g u
M DEveEPAamEL  $E
. 3
S 3
PURCHAZER,
BOLTING b
\T
q_ UNE
METALCLAD
END SECTION
END SHEE mn STUD PLATE
RUBBER, APPLY STERLING
BADKET U-30-0R U-311 VARNISH
THIFPED Loose| TO BOTH SIDES
OF SARKET

TYPICAL SECTION A-A

SEALING GASKET AT & JoINT (L,x1})
SHIPPED LOGSE £ FURCHASER
To CUT To LENGTH.

, METAL CLAD
ReoF CAP

— PURCHRSER

BOLTING

S
.
1
PROTECTED
HINGED | |
DEVICE | | AISLE
PANEL : i ROSE:
|
d,mcs - [_1 | wemaL cLao AISLE RooF
A ool SUPT
('?-m'rcrl H I g
| coNTROY
uingep | ENCL-L
gxR | |
cover | |
\.l |
1 |
1 |
I I
|| | |
. L |
B | I B
) S oy I\

L]
RISLE RNF/‘
TRUSS ANGLE

SHIPPING
BRACE

PROTECTED METAL CLAD
AISLE . EQUIPMENT

VIEW X'
ENLARGED INTERIOR SECTION

SHOWING AISLE To METAL CLAD BOLTING ¢
VENTILATOR CAP ASSEMBLY

PROTECTED AISLE

Fig. 9

Installation Details for Outdoor Metal-clad Switchgear with Protected Aisle

Fig. 9 (118RD727)



Metal-clad Switchgear

RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crate leavingthe factory
is plainly marked at convenient places with
case number, requisition number, custom-
er's order, front or rear, and whenfor size
and other reasons it is necessary to divide
the equipment for shipment, with the unit
number of the portion of equipment enclosed
in each shipping case.

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

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

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

SECONDARY ENCLOSURE

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

PRIMARY ENCLOSURE

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

BREAKER REMOVABLE ELEMENT

The removable element consists of a
Magne-Blast circuit breaker whichincludes
its operating mechanism, interlocks, mov-
able primary and secondary disconnecting
devices, The Magne-Blast breakers are
equpped with wheels for easy insertion
and removal. Refer to Figure 4, 5, 6.

Al removable elements furnished on a
particular requisition and of a like design
and ratings are completely interchangeable
one with the other.

The removable as well as the station-
ary elements are built with factory jigs

and fixtures thus insuring interchangeability.

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

HANDLING

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

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

STORAGE
If it is necessary to store the equip-

ment for any length of time, the following
precautions should be taken to prevent

DESCRIPTION

1. Uncrate the equipment.

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

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

4. Batteries should be uncratedand put
on trickle charge immediately on receipt.

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

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

Fig. 10 (8039690) Metal-Clad Switchgear

GEH-1802
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GEH-1802 Metal-clad Switc igear

For adetailed description of the Magne-
Blast breaker and its operation the applica-
ble breaker instruction™ book should be
ronsulted.

BREAKER ELEVATING MECHANISM

The elevating mechanism for eleva-
ting or lowering the removable element
to or from its connected position supports
the removable elemernt in the operating
position. In the test position the breaker
is lowered to the guide rails and withdrawn
from the fully inserted position 2 1/4 inches.

This mechanism consists of heavy-
duty steel jack screws on whichare carried

nuts to support the elevating carriage. The-
carriage is so designed that the removable .

element can be readily inserted or® with-
drawn after the carriage has been lowered
to the disconnected position without neces-

sitating the removal of any bolts nuts or.

SCrews.

The breaker cannot be lowered or
raised until ithasbeentripped, The breaker
cannot be closed except with the breaker
in either the operating or test position.

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

For a detailed explanation of the ele-
vating mechanism refer to descriptionunder
"OPERATION".

"ELEVATING MOTOR

One elevating motor is furnished for
each equipment, It is designed for quick
interchangeability between units and is
held in place by a stationary clamp under
the clutch handle and a snap hasp on the
front, Two dowels are located in the
base to maintain alignment.

A short cable with plug is provided
and must be plugged into the receptacle
above the motor mounting. A selector switch
is mounted on the motor for reversing the
motor direction. This selector switch
should not be used to start and stop the
elevating gear motor,

PRIMARY DISCONNECTING DEVICE

The primary disconnecting devices uti-
lize silver to silver contacts to insure
against reduction of current carrying cap-
acity due to oxidation of the contact sur-
faces. These contacts are of the highpres-
sure line contact tube and socket design,
the tube being backed up by heavy garter
springs to insure contact pressure, Refer
to Figure 11,

BUS COMPARTMENT
The main buses are enclosed in a
metal compartment with removable front
covers to provide accessibility.

The bus is supported by a flame
retardent, track resistant, glass laminate
insulating material which is practically
impervious to moisture, and an excellent
dielectric.

The bus insulation is an extruded ther-

moplastic insulation sleeve, suitable for
105° C operating temperature, The bus bars

12

are inserted into the sleeves leaving only
the bolted joints exposed. Where stand-
ard configurations exist the joint is in-
sulated with a Polyvinyl Chloride boot.
Special conditions and non standards are
taped.

0w SR e TAPL INSULATION

INSULATION COMPOUND
TEOHAS

FILLE® METAL

REMOVARLE STWO

PORCELAIN BUSHING

POWER CIRCIAT
BREARER

POWER CiMCuTT \
I pALAKER
| TEST POSITION
Lo
——

Ln\\k

Ty

CONTAZT
WL PATTLEN,

—

Fig. |l  Measurement of Adjustment for
Primary Disconnecting Devices

CURRENT TRANSFORMER AND CABLE'

COMPARTMENT"

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

POTENTIAL TRANSFORMER
COMPARTMENT

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

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

part of the primary disconnect device, _

providing a safe striking distance from all
liv_g parts, See Figure 12,

DUMMY REMOVABLE ELEMENT

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

Fig. 12

Potential Transformer Rollout Shown in Withdrawn Position

_—



g. 13 (8026011)

Fi

14 (8028015)

Fig.

Fig. 13  Dummy
of six studs similar to those on the magne-
blast breakers. The lower end of the studs
are connected, front to back, by copper
bars which are fully insulated and metal-
enclosed. The stationary structure is the
same as for a circuit breaker. When the
device is elevated into position, it con-
nects the front set of metal-clad discon-
necting devices to the rear set.

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

ROLLOUT FUSE-SWITCH UNITS

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

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

FUSE DISCONNECTING DEVICE

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

Fig. 14 (8028015) Ground and Test
Device
(Cable shown not furnished by G. E. Co.

Metal-clad Switchgear GEH-1802

breakers cannot be economically or func-
tionally justified.

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

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

GROUNDING AND TEST DEVICE

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

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

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

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

In addition to the device described
above, there is available a form of ground-
ing and testing device equipped with both
bus and line side bushings , power operated
grounding contacts, phasing receptacles,
and a complete safety interlocking system.
For details of construction and operation
of this device, refer to GEI-38957 for 4.16
kv equipment, or GEI-50114 for 7.2 kv and
13.8 kv equipment.
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Fig. 16 (8039444)

Metal-clad Switchgear GEH-1802°

Fig, 16 Control Power Transformer Rollbut Shown in Open Position

Before any installation work is done,
consult and study all drawings furnished
by the General Electric Company for the
particular requisition. These drawings in-
clude arrangement drawings, wiring and
elementary diagrams and a summary of
the equipment.

Frequently additional shipping mem-
bers are installed in the bus and primary
area to insure against shipping damage.
It is imperative that all shipping members
be removed, joints properly tightened and
insulated before energizing the bus. All
exposed primary joints and connections
must be insulated for the system rating.
Shipping braces are shown on the arrange-
ment drawings.

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

LOCATION

The recommended aisle space required

INSTALLATION

at the front and at the rear of the equipment
is shown on the floor plan drawing furnished
for the particular requisition. The space at
the front must be sufficient to permit the
insertion and withdrawal of the circuit
breakers, and their transfer to other units.

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

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

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

Suitable means must be provided by

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

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

15
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Provision should be made in the floor
for conduits for primary and secondary
cables, located as shown on the floor plan
drawing furnished for the particular requi-
sition. I desired, the conduits may be in-
stalled before the switchgear., Consider-
ation should be given to conduits which
might be required for future connections.

Outdoor Equipment

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

8ince outdoor equipments are provided

with a 6" base, a tnnsfer truck is required

to place the breaker in the housing. The

l;lvelaadjuatment on the truck is shown in
g. 8.

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

Outdoor Equipment with Protected Aisle

When specified by the purchaser, out-
door equipment is furnished with an en-
cloged, weatherproof operating atsle, See
Fig. 3. The aisle enclosure is shipped
separately from the switchgear.

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

(1) Install the awitchgear in accordance
with the procedure given above for outdoor
equipment.

(2) Remove the shipping covers from
the control panels. Since the relay and
instrument cases are not weather-proof,
the control panels should be protected
from inclement weather until the installa-
tion of the atsle enclosure is completed.
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Outdoor Transition Compartaent

(3) Apply Sterling U-310 or U-311
varnish to both sides of the gaskets fur-
nished for the joint between the ends
of the switchgear and the aisle enclos-
ure and to the surfaces against which
the gasket presses and hang the gaskets
on the projecting studs at the ends of the
iw}:chgear lineup, See Fig. 9, section

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

The floor of the aisle enclosure must
fit under the ed breaker cover of the
metal-clad, so the aisle enclosure must
be moved into position on a level with the
switchgear units, If desired this job may
be simplified by removing the breaker
enclosure doors,

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

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

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

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

(9) Remove shipping braces fromaisle
enclosure. These braces should be left

® ¢

i

COVERS

@_
L] =
: @
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Fig. 20
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in place until the aisle enclosure is as-
gembled in order to maintain alignment
of the enclosure,

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

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

The above procedure describes in-
stallation of a protected aisle enclosure
with switchgear on one side of the aisle
only. If the aisle is common to two line-
ups of switchgear, the procedure will re~

fre slight modiffcation. See the drawin
urnished with the requisition for specific
instructions,

Transition Compartments

Transition compartments for outdoor
unit substations may be one of two types
(Figs. 19 and 20), These compartments
are normally shipped assembled. The
full height compartment (Fig. 19) cannot
be disassembled for {installation. The
throat type compartment (Fig. 20) can be
installed in any of three ways, in accord-
ance with the following instructions:

{(a) Should the switehgear be Eosmon-
i‘%—sz—m—-'i—r—&——url——-?"“””"""’"“"
ormer, the complefe transition can
mounted on the metal-clad asassembled,
Remove covers #8. Apply SterllngAU 310
varnish to both sides of gasket 2A, and
to the surfaces against which the gasket
presses, Bolt transition compartment to
throat on metal-clad switchgear, Before
acking the power transformer into its
inal location, arply Sterling U 310 varnish
to both sides o ket 1A and to the sur-
faces against which the gasket presses,
and place the gasket over the mounting
studs on the transformer tank wall. Slide
transformer in place, guiding the trans-
former mounting studs through the mounting
holes in #1. Center rubber seal between

)

Fig. 20 (453A738)

Fig. 19 (261C4186)
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Fig. 22 (899B745)

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

(b) Should the power transformer
positioned on_its foundation prior to the

switchgear, follow the procedure of para-
graph ia.j above, except move the switch-
gear up to the power transformer after
assembling the transition compartment
to the switchgear.

(c) If the power transformer and metal-

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

Connect heaters located in 13.8 kv
class transition compartment.

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

BREAKER REMOVABLE ELEMENT

Before installing or operating the re-
movable element consult the circuit breaker
instructions for directions on install&tion
and inspection.

The operation of the elevating mech-
anism, positive interlock and associated
features are described under Operation
of Equipment and should be reviewed be-
fore installing removable element,

TESTING CABINET

The testing cabinet, Fig. 22, should be
installed on the wall at a location where
maintenance and testing of the breaker can
be conviently done. Conduits must be in-
stalled to carry cables to supply control
power for testing.

ADDITION OF UNITS TO EXISTING
EQUIPMENT

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

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

IF WORK IS TO BE DONE ON REMOTE

EQUIPMENT CONNECTED TO A UNIT,

THE BREAKER FOR THAT UNIT SHOULD

BE PLACED IN THE DISCONNECTED PO-

SITION AND TAGGED. ALSO THE REMOTE

EQUIPMENT SHOULD BE ISOLATED FROM
ANY OTHER POWER SOURCES CONNECT-
EP TO IT.

Figure 17. indicates the special pro-
cedures required to add new metal-clad
units to outdoor equipment without protected
aisle, and Figure 2E indicates the special
procedures required to add new metal-
clad units to outdoor equipment with pro-
tected aisle. For indoor equipment, it
is usually necessary only to remove the
end cover sheets and to re-assemble them
on the new units after these are located
and bolted to the existing units, Other-
wise, the installation procedure is the
same as described above.

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

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

Metal-clad Switchgear. GEH-1802

CONNECTIONS

The main bus bars and other connection
bars may be either copper or aluminum.
In either case, the connection surfaces will
be silver surfaced or equivalent. All field
assembled joints in primary conductors,
regardless of material or method of in-
sulation, should be made as describedbelow:

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

(2) Join the clean contact surfaces
by using the hardware provided
as shown in Figure 24 and the
torque values listed in Table A,
Figure 23,

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

(4) All field assembled Primary joints
and terminations must be insulated
for the operating voltage. There
are two methods of insulating
joints, boots where applicable and
taped joints for all others. A
detailed procedure for joint in-
sulation is described under "MAIN
BUS ASSEMBLY".
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Fig. 22 Inspection Box for 13.8 KV Metal-Clad Switchgear
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MAIN BUS ASSEMBLY

For 4.16 kv, 7.2 kv and 13.8 kv equip-.
ment.

(a) Remove compartment covers.

{b) Bolt splice plates and bus bars
together, following assembly in-
structions as given under N-
NECTIONS. ﬂao see Fif. 2¢
and Table A, Fig. 23,

TABLE A

BOLT TORQUE VALUES FOR
‘METAL~CLAD SWGR.

BOLT TORQVE MATERIAL
SIZB FOOT _POUNDS
3/8".16 15-25 STERL
1/2"-13 30-45 COFPER
5/8"-11 35-45 ALUMINUM
COMPOUND
‘Fig. 23

{c) There are two means of insula-
tlrg bus joints for both 4,16 kv
and 13.8 kv equipment.

1 - Taped joints Fig. 26.

2 - PVC(POLYVINYL CHLORIDE)
boots Fig. 26A.

I-TAPED JOINTS for 13.8 KV EQUIPMENT

(1) Prepare all joints as outlined under
"CONNECTIONS".

(2) Fill all cavities around bolts and nuts
with AS50H119 compound to form ai
smooth surface for taping, thus pre-
venting air voids. This compoundis not
an insulaf medium and should not
be used for that purpose.

(3) "T" Joint - Place 4" wide double
thick Irrathene tape over the A50H119
compound as shown in Fl& 25. (This
is not required for 4.18 joints).

(4) Wrap with insulating tape provided
maintaining tension on the tape while
wrapping, as shown in Fig. 36, Where
there are sharp angles apply addition-
al layers to obtain equivalent of the
insulation on the flat surfaces.

(5) Over the insulating hﬁ:ﬁ iy one
of y
b o, e e BT

(6) Over the e, brush a hea
coat of U310 (brown) varnish. Varnis
may be thinned, if necessary with

XYLENE D5BS.

(7) Replace all coversprevicusly removed,

O-PVC (POLYVINYL CHLORIDE) BOOT
TION for 13.8 KV EQUIPMENT

1) PVC boots for 13.8 equipment can only
W be applied to those aggemblies furnished
with E:e molded busbarrier, Figure 36,
barrier is distinguished by the
raised surface around each bus bar,
Those assemblies not furnished with
this barrier will have to be taped.
See above,
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(3) Prepare all joints as outlined under

"CONNECTIONS".,

(3) Place the PVC boot over the joint
as shown in Fig. 35A.

{4) Secure the PVC boot with gelf-lock-
wntemrs furnished. Joint insul.
a is now complete.

(5) Replace all covers previously remov-
od.

(6) Boots will be furnished for standard
configurations, however special con-
ditions must b'o taped. :

II-PVC (POLYVINYL CHLORIDE) BOOT

INSULATION for '4:16 KV EQUIPMENT

The instructions for the bolted joint
and application of the PCV boot is
the same as outlined for the 13.8
equipment except there are no re-
strictions on the bus barrier.

IV-TAPED JOINTS for 4.16 KV EQUIPMENT

(1) The instructions for the boited joint
and application of the tape insulation

is the same as outlined for the 13.8
:?ulpment except use 1/2 the amoynt
insula tape and use the U-311
(Fb’l‘aclzcsvar sh). Refer to :Table in,

(2) In unit substations, the connectionbars
should be assembled in the transition com-
partment (Figure 19 and 20)and the connec-
tions at the transformer terminals taped and
painted as indicated above. The conduitfor
gecondary circuits shouldalso be assembled
in or below the transition compartment.

CLEANING BUS INSULATION

Main bus bars are insulated with a
high temperature thermoplastic material
having excellent dialectric and mechanical
properties. When cleaning 18 necessary
only denatured alcohol or iso propyl alco-
hol ahould be used to remove any foreign
materials from the insulation surface.

BUS DUCT

Bus ducts connecting between groups of
metal-clad switchgear, or between metal-
clad switc! and other tus, should
be installed as shown on arrangement
drawings furnished with the ducts. Sup-
mﬂs should be provided as indicated on
drawings,

All joints in the bus, including adjust-
able joints, should be assembled in-
sulated as described above for main buses.
Adjustable joints are provided in long runs
of bus duct to allow for variaticns in
bulld construction, etc. Theae joints
should be locsened before installationof the
poatiton roquired by the fired otuis at the
position r e at the
ends of theog':rt.

Outdoor bus ducts must be gasketed at
the joints between shipping sections., Coat
both sides of the flat gasket and thie flanges
of both duct sectiong with Sterling U310 or
U311 varnish before assembly. t the
two duct sections together, Remove thetop
cover from one duct s_eqtm and place 3/8"
elastic compound bead ng top ot jowut
slightly overlapping the sides. .Bolt top

cover in place and fasten roof cap in g“lf.ce
over the joint. See Fig, 23A. en
top covers are removed after installation
for inspection the 3/8" elastic compound
b::ld must be replaced to insure a tight
geal.

Removable front and rear covers of
vertical sections of bus duct must also be
gasketed, Coat both sides of the gasket,
the flange of the duct, and the of the
inside surface of the cover with Sterling
U310 or U3l varnish before assembly,
Do not bolt these covers in place until ail
interior asaembly work on the'duct is com-
pleted and access will no longer be required.

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

Fig. 23A Bus Duct Gasgkets

PRIMARY CABLES

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

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

There are two common methods of
making primary cable connections:

(a) Potheads (see GEI 28838H) are
used when it is desired to hermetically
seal the end of the cable to make a moist-
ure-proof connection between the cable
and switchgear bus. A pothead algo pre-
vents seeping of oil from the end of oil
impregnated varnish cambric or paper
insulated cable

Clam, e terminals and wiping
sleevog)or caﬁlg clt?;np

No insulation materials are furnished
for cable terminations. When potheads
are -sgﬂled a3 part of switchgear insula~
tion rials are furnished for the bar
terminations to the pothead studs:

In all cases carefully follow the cable
manufacturer's recommendations for in-
stallation of the type of cable being used,
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A typical example of terminaﬂ.ng a shield-
ed cable is shown in figures 28 and 29.

If the cable is aluminum, the conductor
surface must be carefully abraided and the
cable covered liberally with a joint com-
ou:ld recommended by the cable manu-
acturer,

-INSULATING PRIMARY CABLE
TERMINATION:

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

(1) Check to see that a sufficient area
of insulating tape extends beyond the
painted glass tape furnished by the
factory. (2" for 5KV, 3" for 15KV).
It may be necessary to remove the
current transformer primary con-
ductor insulating support to obtain
proper insulation joint overlap. Re-

lace support upon completion of
oint. Refer to fig. 26.

(2) All terminations should be insulated
as outlined in table fig. 26 for
correct layers of insulating and
glass tape,

(3) The instructions for application of
the tape insulation is the same as
outlined for "Taped Joints" items
1,2,4,5,62and 7.

POTHEADS

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

Three-Conductor Potheads

Installation procedures for a three-
conductor lead-sheathed cable with a
wiping sleeve cable entrance fi on
the pothead is outlined in GEI-28838H.
This is the type most generally used,
The factory does not furnish insulating
materials for completing stress cones and
cable terminations, In all cases care-
fully follow the cable manufacturer's
recommendation for installation of the type
cable being used. A suggested procedure
for shielded cables is outlinedbelow. Refer
to fig. 28 and 20 for reference.

TERMINATION WITHOUT POTHEAD

The factory does not furnish insulating
_materials for completing the ci:amrimary
cable termination at the cable p or
for stress cones. In all cases carefully
follow the cable manufacturer's recommen-
dation for installation of the type cable
R used. A suggested procedure for
shielded cables is outlined below. Refer
to4ig. 28 and 29 for reference.

Single Conductor
1. Cut cable to proper length.
2. Remove jacket and cable tape for

distance of A plus B plus 3 inches, plus
length to be inserted Into terminal lug.

THRRMOPLASTIC

Ve
#om £ THERNOPLASTIC INSUL. OUS

#2004, BUS-12004- TAKE - QFF

, Metal-clad Switchgear GEH-1802.

. ABoMie
Bl contaund

Fig. 25A (20848953) 4.16 kv and 13,8 kv Bus Insulating Boot
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3. Unwrap shielding tape to point M,
cut and solder it in place avoiding exces-
sive heat on insulation. Remove outer
semi-conducting tape for same distance.
Thoroughly clean surface from which the
semi-conducting tape was removed.

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

5. Attach terminal lug to conductor.
If the cable is aluminum, the conductor
surface must be carefully abraided and the
cable covered liberally with a joint com-
pound recommended by the cable manu-
facturer.

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

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

Dimensions in Inches’

Rated

kv Ar
Phase to Phase

Indoors
Dry Locations

w

2t5 5
6to 10 9
to 15

L X215

11 REN

* For ungrounded neutral use 1,33 times
the dimensions in selecting distance A,

See Fig. 28 and 29.

8. Bulld stress cone. Cleancable sur-
face and coat with G.E. No. A50P68 adhesive
cement or equivalent. When solvent evapo-
rates, butld up cone with splicing tape GE-
8380 or equivalent, for lengthB plus B.
Between points M and P, tape is apflled 80
that wrapped thickness at N is equal to 75%
of the original insulation thickness - and
so that the cone tapers to zero thickness at
points M and P, Apply one layer No, 33
Scotch tape or equivalent, half lapped. Ob-
tain a smooth wrapping but do not stretch
tape more than necessary.

9. Pass a turn of tightly drawn braid
around exposed portion of shlelding tape at
point M and solder in place. Then apply
shielding braid in tlght%ly drawn 1/6 fnch
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 fround strip over shielding
tape near cable covering. Cover stress
cone with one layer No. 33 Scotch tape,
half lapped., Obtain a smooth wrapping
but do not stretch tape more than neces-
sary. Add two layers of splicing tape.

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

necessary.

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

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

The factory does not furnish insula-
ting materials for completing the primary
cable terminations at the clamp terminal
or for the stress cones. Refer to Fig.
29 for reference.

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

Pencil jacket 1/2 inch, Clean sur-
face over which sheath molsture seal is
to be applied. Take particular care in
cleaning outside jacket surface in order.
to entirely remove black wax finish. Coat*
with G.E. No. A50P68 adhesive cement or
equivalent. Allow to dry. Apply splicing
tape GE8380 or equivalent to make motisture
gseal as shown. This is done by starting
wrapping tape near end of jacket and wrap-
ping over ground wires for 1-1/2 inches.
Bend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to completion of moisture
seal including 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.

GROUND FAULT CURRENT TRANSFORM-
ERS (THROUGH-TYPE)

Through-type current transformers
(see Fig.27) are furnished where specified
for sensitive protection' against ground
faults, These transformers are normally
installed in a horizontal position directly
above or below theprimary cable terminals,
g0 that the primary cable or cables canpass
through them. One transformerisrequired
for each three-phase circuit.

Where armored cable isused, thearm-
or must be terminated and groum‘fed before
the cable passes through the transformer.
Armor clamps are furnished for this pur-
pose when specified,

When lead or other conducting sheath
cable, or cable with shielding tape or braid.
is used, itis recommended that the sheathor
shield be grounded solidly to the switchgear
ground bus. The ground lead should be bond-
ed to the sheath or shield on the side of the

current transformer away from theprimary
terminals, Incaseswhere the ground cannot
be applied before the cable passes through
the transformer, bond the lead tothe sheath
or shield between the transformer and the
primary terminals. The ground conductor
must then be passed back along the cable
path through the current transformer before
being connnected to the ground bus.

Where potheads are used in units pro-
vided with ground fault current transform-
ers, the pothead mountings mustbe insulated
from ground.

CONTROL CABLES

When control conduits enter the unit
from below, the conduit should not ex-
tend more than 4 inches above the floor.
The control cables may be pulled throu
the conduits before or after the switch-
gear is Installed, whichever ts more con-
venient,

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

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

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

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

GROUND BUS

The ground bus is bolted to the rear of
the frame near the bottom. Itisarranged so
that connections to the station ground canbe
made in M&a:lhere the equipment is
shipped in more one group, the sections
of groupd bus musthe connected by using the
splice plates furnished with the equipment.
Agsemble the ground bus joints as out-
Hned under"'Connections" (Page19). Ground
bus connections are made in the lower por-
tion of the cable entrance compartment,
The switchgear ground bus mustbe connect-
ed to the station ground bus by a conductor
having a current carrying capacity equal to
that of the switchgear groundbus, Itis very
important that the e&ulpment be adequately
grounded to protect the operator from injury
when short circuits or cther abnormal oc~
currences take place and to insure that all
parts of the equipment, other than live
parts, are at ground potential,

LIGHTNING PROTECTION

It will be the responsibility of the pur-
chaser to provide suitable lightningarrest-
ers to protect the switchgear from damage
due to lightning. The General Electric
Company's recommendations astothe types

~



of circuits requiring lightning protection,
and a list of recommended lightning arrest-
ers, are contained in Bulletin GER-141
.copies of which are available upon request.

When ughtnin§ arresters are furnished
the primary cable terminal will be insula-
ted at the factory unless it must be dis-
connected for shipment. When this con-
nection is completed in the field it will
be necessary to insulate the primary con-
nection before the switchgear is energized,

ROOF ENTRANCE BUSHING

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

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

(2) Fill all cavities around the contact
nuts and connection barswith A50-
H119 compound. Form a smooth
surface for taping, thus preventing
air voids, The compound is not
an insulating medium and should
not be used for that purpose.

(3) Wrap joint with insulating tape pro-
vided, maintaining tension on the
tape while wrapping as shown in
fig, 26 where there are sharpangles
apply additional layers to obtain
equivalent of the insulation on the
flat surfaces.

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

(5) Over the glass tape, brush a heavy
coat of U-310 brown (for 15KV)
or U-311 black (for 5KV). varnish,
See fig 258,

[RRATHEN E AND
GLASS TAPE

Metal-clad Switchgear GEH-1802

| | ROOF

TAPE OVER FIRST
RING ONLY

A50HI19
COMPOUND

Fig. 25B Taping of Roof Entrance Termination

END OF QLASS TAPE

OLASS TAPE END OF I-202 6R V.C.

2b2 ORY.C,
T‘mff MUHDEI.JIP

COFPER &R
ALUMINUM
BRR

# V.C.OR I-!12m.m‘l

|| o
z
|<

[ =
1
b | ; é
INSULATION LAYERS(NOTE 1) PAINT
INSULATION |I-202 |GLASS v.C. APPLY ONE
LEVEL NOTE 2 |NOTE 3 |NOTE 4 | COAT LIBERALLY
STERLING
5000V B2 1 Y O-311 Brack |
STERLING
15,000V a4 1 T U-310 BROWN

HOTE 1:
I-202 & V.C. - One layer, wound 2/3 lap requires 3 turns around bar
in one width of tape. One layer thickness 1s 3 times tape thickness.
OLASS! - One layer, wound 1/2 lap requires 2 turns around bar in
one width of tape. One layer thickness is 2 times tape thickness.

NOTE 2:
Irrathene #202, width 1 1/2" thickness 0.010", Keep tension on
tape at all times while applying.
NOTE 3: .
Glass A2L12B width 1 1/2" thickness 0.00%".
NOTE 4

o 012:-.'.:!3'1\1!!106 camiric A22A11A (#992) width 1 1/2", thickness

Fig. 26 (K6500514) Insulation of Connection Bars
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Fig. 27 (8026383) Rear View of Unit Showing
Through-Type Current Transformers
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LAY
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SHIELDING BRAID
SHIELDING  TAPE

Fig. 28 (B230046C) Termination Without Pothead Single-Conductor
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§ S~ Sy QE.8380 OR EAQUIV.
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lr CABLE
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A
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Fig. 29 (B232004C) Termination Without Pothead Multi-Conductor
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DOOR ALIGNMENT

I for any reason it is necessary tore-
align the doors of metal-clad switchgear
during installation the procedure giveninthe
following paragraphs should be followed.

After checking that the switchgear is
level and plumb as describedabove, startat
efther end of the switchgear lineup and re-
align each door individually as required.

The top of each door should bie level with
the adjacent doors; the sides of each door
plumb; the surface of each door flushwith the
adjacent doors; and the space between ad-
jacent doors equalized to permit their free
swing and present a neat appearance. The
door stops should be adjusted to permita
door swing of approximately 1059,

Doors may be raised or loweredvertic-
ally, or moved forward or, backward hori-
zontally, by loosening the hinge mounting
nuts on the left side sheet and shifting the
hinge and door assembly as allowed by
the slotted holes in the hinge.

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

Doors may be plumbed b,\i_sllghuy bend-
ing the appropriate hinﬁes. 'odo this, open
the door andinsertadriftpinineither of the
two holes in the hinge. Pulling forward on
the drift pin will move the door tothe right,

and pushing back will move the door to the’

left. Adjust each hinge individually as re-
quired to plumb the door.

When properlg aligned, the doors of out-
door switchgear should be tightly seated on
the gasket all around, After aligning such
doors, close and latch the door and check
the seal by running a 3" x 5" card, shipping
tag, IBM card, or some simflar cardaround
the edge of the door. If the card will pass
between the door and the gasket, thedoor is
improperly adjusted, and should be read-
justed unt]l the card will no longer pass
through.

TESTING AND
INSPECTION

After the equipment has been installed
and all connections made, it should be
tested and inspected before putting in ser-
vice. Although the equipment and devices
have been completely tested at the factory,
a final field test should be made to be sure
that the equipment has been properly in-
stalled and that all connections are correct
and have not becoie loose in transporta-
tion. The primary equipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instruments and meters are given
in the instruction book furnished for each
device, The settings of the protective re-
lays must be coordinated with the other
relays on the system and therefore these
relays must be set by the purchaser. Gen-
eral instructions on setting the relays are

ven in the relay instruction books.” Spec-

1 instruction books are furnished for
complicated automatic equipments, des-
cribing the sequence of operation of the
devices required to perform the desired
function,
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When transformers are furnished to
supply the control power, the primary
taps should be selected so that the control
voltage indicated on the wiring diagram
is obtained on the secondary of the trans-
former. When a battery is used to supply
the control power, the cables from the
battery to the switchgear should be large
enough to avold excessive voltage drop.
The voltage at the terminals of the breaker
closing coils, when the breakér {s being

closed, should not be less than 112,5 volts

for 125 volt coils and 225 volts for 250
volt coils. X
The operation of the breaker with
its associated devices may be tested in
the unit while the equipment is energized
:fshu%e of the test coupler which is fur-
ed,

SOLENOID OPERATED BREAKER

Lower the breaker to the test or down
position. Attach the test coupler to con-
nect the breaker secondary disconnecting
device to that on the structure.

STORED ENERGY OPERATED BREAKER

Lower the breaker to the down posi-
tion and withdraw the breaker 2 1/4"
until a notch in the spring discharge cam
releases the breaker interlock. ~Attach
the test coupler to connect the breaker
gecondary disconnecting device to that on
the structure. .

High potential tests to check the integ-
rity of the insulation are not necéssary
if the insulation instructions inthis book are
carefully followed. Should the purchaser

- desire to make high potential tests, the

test voltage should not exceed 14 kv A.C.
for 4.16 kv and 27 kv A, C. for 13.8
equipments. These voltages are 75% of
factory test voltages and are in accordance
with ANSI standards.

Potential transformers and control
power transformers must be disconnected
during high voltage testing.

OPERATION

The operation of metal-clad switch-
gear is similar- to that of other types
except that it provides maximum safety
to the operator and the feature of
removal and replacement of the circuit
breaker.

All circuit breaker removable ele-
ments of the same type and rating which
have duplicate wiring may be interchanged,

BREAKER POSITIONING

To place the breaker in the opera-
ting position, proceed as given below.

The elevating mechanism is accura-
tely leveled and checked at the factory and
should need no adjustnient. Do not install
or remove the breaker or make adjustments
unless the breaker is open.

Rub a small amount of contact lubri-
cant D50H47 on the silvered portion of the
breaker studs to form a thin coating for
contact purposes,

Lower the elevating mechanism lift-
ing brackets until the lifting brackets are
in the fully lowered position. The breaker
should then enter the housing freely. After
first assuring that the breaker is in the
open position, push the breaker into the

unit uneil it rests against the rear of the
front lifting saddle of the elevating méch-
anism.

The clearance between the interfer-
ence block on the breaker and the inter-
ference block on the interlock lock mech-
anism (view X-X Figure 29) should be
from 1/16" to 1/8". At this point the
breaker positive interlock roller should
be centered in the bottom "VEE" of the
interlock cam plate.

To elevate the breaker, operate the
elevating control selector switch on the
elevating motor to "RAISE", A clutch
handle just above the elevating motor {clut-
ch handle is under the eleva motor
in the 1000 MVA Unit) is then pulled for-
ward until a motor limit switch closes and
the motor clutch engages to raise the break-
er in the unit. Carefully raise the breaker
and while elevating note that the shuiter
slides open and the breaker studs center
with respect to the openings in the station-
ary disconnecting devices or injury to the
contacts may result,

The clutch handle is held in the for-
ward position until a limit switch dn the
structure opens to stop the motor at the
end of the upward travel of the breaker,

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

When the breaker is fully elevated the
clearance between the breaker lifting rail
and the upper stop bolts should not be more
than 1/8" and not less than 3/32".

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

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

The breaker may be raised or lower-
ed by an emergency hand crank which can
be inserted after removing the motor.
The motor is removed by unlatching the
motor assembly from its support and dis-
tonnecting the motor lead pluf. After
removing the motor, pull the clutch for-
ward and insert the manual crank into the
end of the clutch coupling. The breaker
must be open before the crank can be
inserted and held in the clutch coupling,

After the breaker is lowered and with-
drawn from the unit inspect the contact
surfaces of both the breaker studs and
the stationary disconnecting devices.

(a) Each segment of the stationary
disconnecting device should make a heav¥

impression in the contactlubricantDSOH4?'

on the breaker studs. Contact wipe should
start not less than 1/8" from top of thé
contact ball although each contact need
xlulxt start at the same location, See Fig.

(b) The wipe of the breaker stud



inside the stationary disconnecting device,

as indicated by the contact lubricant D50H47

should be 3/4" to 7/8". This indicates that

the breaker studs contacted at the full
ressure center of the silver band on

Fe sti\ﬂonary disconnecting device. See
ig. 11,

(c) Should the inspection of the con-
tacts 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. Lock the stop bolts
in the new position.

(d) U proper contacting cannot be
attained by the above methods, additional
adjustments will be necessary.

DO NOT MAKE ANY ADJUSTMENT. COM-
MUNICATE WITH THE NEAREST GENERAL
ELECTRIC CO OFFICE FOR ADDITIONAL
INFORMATION.

POSITIVE INTERLOCK
GENERAL

The positive interlock functions to
prevent ral.isln'.gh or lowering a breaker
except when the primary contacts are
open. It also prevents closing primary con-
tacts when the breaker is being raised
or lowered by blocking the operating mech-
anism mechanically and electrically.

POSITIVE INTERLOCK ASSEMBLY FOR
SOLENOID OPERATE BREAKERS

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

Lower the elevating mechanism lift-
ing brackets until the lifting brackets are
in the fully lowered position. The breaker
should then enter the housing freely. After
first assuring that the breaker primary
contacts are in the open position, insert
the breaker into the unit until it rests

ainst the rear of the front lifting saddle
of the eleyating mechanism,

The interlock should be checked to
see that the removable element is obst-
ructed from being raised to or lowered
from the operating position when the pri-
mary contacts are closed.

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

Using the maintenance closing device,
close the breaker and snap the selector
switch to "RAISE" position and pull the
clutch handle forward. Movement must
be stopped by the breaker interlock roller
before the contacts of the motor limit
switch close and before the sliding clutch
and motor connector engage. A mimimun
of 1/18" should be maintained between
the two clutch parts when the positive inter-
lock is blocked the breaker interlock
roller. See Fig. 15 for dimension.

Trip the breaker manually and elevate
to the operating position. AGAIN IT IS
EMPHASIZED THAT THE PRIMARY CIR~
CUITS MUST BE DE-ENERGIZED BEFORE

MAKING THIS CHECK OF THE POSITIVE
INTERLOCK.

Electrically close the breaker, Snap
the Belector switch to "LOWER" positipn
and pull the clutch handle forward. Again,
a definite stop should be encountered pr
venting the motor circuit limit switth
from energizing the motor eircuit and lower-
ing the breaker.

If the interlock does not function as
indicated above DO NOT MAKE ANY AD-
JUSTMENT., COMMUNICATE WITH THE
NEAREST GENERAL ELECTRIC CO, OF-
FICE FOR ADDITIONAL INSTRUCTIONS.

POSITIVE INTERLOCK ASSEMBLY FOR
STORED ENERGY

To place the breaker in the operating
position, proceed as given below. The
elevating mechanism is accurately level-
ed and checked at the factory and should
require no adjustment, Do not install
or remove the breaker or make adjust-
ments unless the breaker primary contacts
and or closing springs are discharged.

Lower the elevating mechanism lift-
ing brackets until the lifting brackets are
in the fully lowered position. The breaker-
should then enter the housing freely. After
first assuring that the breaker primary

contacts are in the open position, insert

the breaker into the unituntil it rests again-
st the rear of the front lifting saddle of
the elevating mechanism,

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

When entering a breaker into a unit
for elevating the spring discharge cam
(on the left hand side of the unit) will
ltlgld ;heml;reakeixl"g lntgrslolik trip free and

e clos springs charged until the
breaker is 1/4" off the breaker floor
rail. (See detailed description of Spring
Discharge Cam under separate heading).’

AGAIN IT IS EMPHASIZED THAT THE
PRIMARY CIRCUITS MUST BE DE-ENER-
GIZED BEFORE MAKING THIS CHECK OF
THE POSITIVE INTERLOCK,

Elevate the breaker to the raisedposi-
tion and electrically close the breaker.
The positive interlock should be checked
to see that the removable element is ob-
structed from being lowered from the
operating position.

Snap the selector switch to "LOWER"
position and pull the clutch handle forward.
A definite stop should be encountered pre-
venting the motor circuit limit switch from
energizing the motor circuit and lowering
the breaker,

A mimimun of 1/16" must be main-
tained between the sliding clutch and the
motor connector when the positive interlock
is blocked by the breaker interlock roller.
See Fig. 1§ for dimension. Trip the break-
er manually and lower the breaker to the
fully lowered position. During the lasti/4"
of travel the spring discharge cam will
discharge the stored energy springs and
maintain the breaker trip free as long
as the breaker remains in the unit, I
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the interlock does not function as indieca-
ted above.

DO NOT MAKE ANY ADJUSTMENT., COM-
MUNICATE WITH THE NEAREST GENER-~
AL ELECTRIC CO. OFFICE FOR ADDIT-
IONAL INFORMATION.

STATIONARY AUXILIARY SWITCH

On units equipped with stationary aux-
iliary switches (Fig.30A)the clearance be-
tween ﬁ:;h: l%ltxid oldthtg switch t?;zegml m
operal an @ opera unger
on the circuit breaker should b% 0 to
1/8" with the circuit breaker in the rais-
ed and open position.

Any adjustment in this dimension must
be made on the auxiliary switch setting,
Care should be taken to prevent destroy-
ing interchangeability of the circuit break-
er by excessive adjustment.

A stationary auxiliary switch test posi-
tion link isfurnished as anaccessoryforuse
when the circuit breaker is in the test
position.

SPRING DISCHARGE CAM

The spring discharge cam is mount-
ed on the left hand side of the unit and
operates in conjunction with a spring dis-
charge interlock on the breaker,

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

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

To operate the breaker in the test
position it is pulled forward, (out of the
unit) about 2 1/4" until a_notch in the sp-
ring discharge cam releases the breaker
interlock and the breaker can be operat-
ed manually, or, by assembling the test
coupler, electrically, In the test posi-
tion a mechanical block prevents operating’
the elevating mechanism,

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

Key locks for breaker units can be
furnished when requested,

The pu;gose of this device is to pre-
vent a breaker from being closed in the
connected position when the lock key is
removed from the lock. The key lock
consists of & metal support and key lock
mounted on the top plate flange and ad-
jacent to the elevating motor clutch.

To operate the key lock if the break-
er {s in the disconnected or test position
the clutch handle is pulled forward allow-
ing the key lock bolt to extend in back
of the clutch handle. The key lock key can
then be removed.

I the breaker is in the connectedposi-
tion the breaker must first be opened.

Snap the selector switch to the “off"
position. The clutch handle can then be
pulled forward allowing the key lock bolt
to extend in back of the clutch handle.
The key lock key can then be removed.
With the clutch handie pulled forward the
positive interlock cam plate has rotatedthe
circuit breaker positive interlock shaft so
as to mechanically and electrically block
the breaker from closing,

To lower the breaker, snap the select-
or switch to "LOWER?", pull the clutch for-
ward and lower the breaker to the test
position.

. The key lock does not prevent opera-
tion of the breaker in the test position.

However, if the breaker is elevated to

the connected position the key lock will
prevent its closing until the key is re-
turned and the lock reset. See Fig. 15.

BREAKER INTERFERENCE STOPS

Stops are provided in the breaker unit
to prevent the insertion of a breaker with
a 1200A continuous current rating into a
unit with a 2000A rating and vice-versa.

The stop plate is bolted to the left
hand unit frame angle near the floor of
all breaker units, A projection on the
breaker frame will interfere with the unit
stop plate when an attempt is made toinsert
an incorrect breaker into the unit.

The breaker rating should be checked
against the unit rating and under no cir-
cumstances should the interference stop
be removed to allow the breaker to be
inserted,

TRANSFER TRUCKS

Circuit breaker transfer trucks are
furnished with outdoor metal-clad switch-
gear to facilitate moving of circuit break-
ers from unit to unit or to maintenance
areas. The platform at the front end of
the transfer truck is adjustable in height.

See Fig. 8, view A, for instructions for
adjustment. The truck is equipped withtwo
latches, one to hold the breaker on the
truck and one to hold the truck to the
metal-clad switchgear unit. Both latches
engage automatically, and both are re-
leased by a single T-shaped foot pedal
on the rear of the truck. Depressing the
left side of the pedal unlatches the truck
from the switchgear unit, and depressing
the right side of the pedal unlatches the
breaker from the truck., Trucks can be
stored in breaker unit when breaker is
in operating position,

SPACE HEATERS

Space heaters are provided in all
outdoor equipment in order to keep the
inside temperature several degrees higher
than that cutside, Heaters are also fur-
nished for indoor equipment when it is
known that abnormal atmospheric condi-
tions exist at the installation, ‘or when
specified by the purchaser.

By maintaining a slight temperature
differential, the heaters help facilitate dry-
ing and prevent condensation and the re-
sulting corrosion and insulation deter-
foration which might occur.

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

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

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

It is recommended that the heaters
be energized at all times and that ther-
mostatic control not be used. I thermo-
static control is used, the contacts of
the thermostat should be set to close be-
tween 95 F and 100 F on falling temper-
ature, de-energizing the heaters only when
strong sunlight beats on the switchgear.
Under no condition should a differential
thermostat be used to control the heaters
because under conditions of extremely high
humidity this type of thermostat will not
operate at all times to keep the heaters on
encugh to prevent condensation in the
switchgear.

MAINTENANCE

A regular maintenance schedule should
be established to obtain thebestserviceand
reliability from the switchgear, Plantcper-
ating and local conditions will dictate the
frequency of inspection required. For
specific information regarding the main-
tenance of devices, suchas circuitbreakers,
relays, meters, etc., refer to the separate
instruction book furnished for each device.
The inspection cabinet, which is furnished,
;i)rovldes a convenient means for maintain-

ng the circuit breakers. Under normal

conditions the protective relays do not
operate, therefore, it is important to check
the operation of these devices regularly.

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

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

IF WORK IS TO BE DONE ON REMOTE
EQUIPMENT CONNECTED TO A UNIT,
THE BREAKER FOR THAT UNIT SHOULD
BE PLACEDIN THE DISCONNECTED POSI-
TION AND TAGGED. ALSO THE REMOTE
EQUIPMENT SHOULD BE ISOLATED FROM
ANY OTHER POWER SOURCES CONNEC-~
TED TOIT.

The primary circuits of metal-clad
switchgear are insulated in order toreduce
the size of the equipment. However, this
ingulation, except in one or two instances,
requires a certain amount of air gap be-
tween phases and to ground to compléte the
Insulation. Inserting any object in this air
space, when equipment is energized, wheth-
er it be a tool or a part of the body, may
under certain conditions, in effect, short
circuit this air gap and may cause abreak-
down in the primary circuit to ground and
cauge serious damage or injury or both.

Care should be exercised in the main-
tenance and checking procedures that ac-

cidental tripping or operation is not in-
itiated, pring pe flot T

Tne switchgear structure and connec-
tions should be given the following overall
maintenance at least annually.
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1, Thoroughly clean the equipment,
removing all dust and other accumulations.
Wipe clean the buges and supports. In-
spect the buses and connections carefully
for evidence of overheating or weakeningof
the insulation.

2. Measure the resistance to ground
and between phases of the insulation of
buses and connections. Since definite
limits cannot be given for satisfactory
ingulation resistance values, a record must
be kept of the reading. Weakening of the
insulation from one maintenance period
to the next can be recognized from the
recorded readings. The readings should
be taken under similar conditions eachtime
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 in-
sulation resistance tests or after repairs,
the test volt should not exceed 14 kv
A.C. for 4,16 and 27 kv A, C, for 13.8
equipments, These voltages are 75% of
factory test voltages and are in accord-
ance with ANSI standards.,

METAL CLAD

Potential transformers and control pow-
er transformers must be disconnected dur-

ing high voltage testing.

3. Clean elevating mechanism and lub-
ricate jack screws and s with lubri-
cant G.E, Co. #D50H15 (Atlantic Ref, Co.
#52 or equal),

4. Check primary disconnectingdevice
contacts for signs of abnormal wear or over-
heating. Clean contacts with silver polish.
Discoloration of the silvered surfaces is
not ordinarily harmful unless atmospheric
conditions cause deposits such as sulphides
on the contacts. If necessary the deposits
ca;:‘ b: removed with a good grade of silver
polish.

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

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

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

The outside of standard cutdoor switch-
gear has acrylic paint finish, blue gray
ASA #24, providing improved resistance
to all atmospheric conditions, longer life
and less maintenance than with ordinary
paint finishes,

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

A. Refinishing with Acrylic Paint, It is
recommen%n'ea m'r'!e;m' ishing be done
with Du Pont acrylic paint of the desired
color. Obtain materials and instruc-
tions for application from the Du Pont
Company,

B. Reflnlshln& with Alkyd or Oil Base
ainis, 0 e are recommended:

1, Sgr%y one sealer coat of Du Pont
233ET75300 or equivalent which has

been reduced to spraying viscosity

with Du Pont 37692 or 37666 thinner.

Alr dry for one hour. Apply alkyd
or oil base paint, PPy &t

2. Sprax one sealer coat of Arco
214-808 primer which has been re-
duced to spraying viscosity with
Xylol. Air dry for one hour, Apply
alkyd or oil basge paint.

OVERLAP
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Fig. 29A (208A8952) Positive Interlock Adjustment
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PRIMARY DISCONNECT DEVICES

RENEWAL PARTS

ORDERING INSTRUCTIONS

. RENEWAL PARTS SHOULD BE ORDERED FROM THE SWITCHGEAR PRODUCTS DEPARTMENT.

ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY FURNISHED.
SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER

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

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

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

IF PARTS LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTORY, ORDER MUST SO STATE,
NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT. PARTS NOT USED IN
ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS.

(SEE FIG. NO. 11)

REF. |
NO.

DESCRIPTION

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

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

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

POSITIVE MECHANICAL INTERLOCK

(FIG. NO. 304)

|REF. NO.

DESCRIPTION

-

18

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115-v d-c)

Elevating mechanism motor
(230-v d-c)

Elevating mechanism motor
(230-v d-c)

Spring only

30

Fig. 30A View Showing Elevating Mechanism Motor and Control Unit
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Complete Left Hand (Ref. No, 1)

Complete Right Hand (Ref. No. 2)

Fig. 30 EIM Mechanism for M-26 Equipments Rated 250 mva and M-36 Equipments Rated 1200A 500 mva

Complete Left Hand (Ref, No: 1A)
Fig. 31 Elevating Mechanism for M-36H Equipments

Rated 500 mva 2000A

Complete Right Hand (Ref. No. 2A)
Rated 750 mva, M-26H Equipments Rated 350 mva and M-36 Equipments
(See Page 32 for Parts Table)

31
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32

ELEVATING MECHANISMS

Figs. 30, 31, and 31A

REF. NO.

DESCRIPTION

Miter gears, pair
Roll pin for miter gear
Shaft, right

Shaft, left

Sprocket

Roll pin for sprocket
Bearing Block

Spur gear

Pinion gear and rod
Roll pin for spur gear
Stop stud

Stop bolt

Pinion gear and rod
Spur gear

Roll pin for spur gear
Locking spring

Stop shaft

Roll pin for stop shaft
Stop shaft bracket
Clutch spring

Roll pin for clutch spring
Slide Clutch

Jack Screw

SPECIFY ON OKDER

'IF PARTS ARE TO BE FURNISHED ASSEMBLED

Complete Left Hand (Ref. No. 1B)

Complete Right Hand (Ref. No. 2B)

Fig. 31A Elevating Mechanism for M-36HH Equipments Rated 1000 MVA

Fig. 31A (8027408 & 8027409)
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Fig. 32 Angle Bracket and Chain Drive

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

Metal-clad Switchgear GEH-1802

Fig. 34 Shutter Mechanism Assembly M-36

33
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Fig. 35 Bus Support

Fig. 36 Molded Bus Support
(4.16 or 13.8 kv Units)

34

REF. NO DESCRIP TION
25 Isolating barrier support angle
26 Rear isolating barrier
27 Intermediate isolating barrier
28 Front imlatin% barrier
29 Isolating barrier clip
30 Isolating barrier support s
R | LOCATION| RATING| ~ DESCRIPTION
38 int. 1200A. |1 connection bar, down
39 int. 1200A. |1 connection bar, up
J 40 end 1200A. |1 connection bar, down
41 end 1200A. |1 connection bar, up
42 int. 1200A. | no connection bar
43 end 1200A. | no connection bar
44 int. 1600A. | 1 connection bar, down
45 int. 1600A. | 1 connection bar, up
46 end 1600A. | 1 connection bar, down
47 end 1600A. |1 connection bar, up
48 int. 1600A. | no connection bar
49 end 1600A. | no connection bar
50 int. 2000A. |1 connection bar, down
51 int. 2000A. |1 connection bar, up
52 end 2000A. |1 connection bar, down
53 end 2000A. |1 connection bar, up
54 int. 2000A. | no connection bar
55 end 2000A. | no connection bar
56 int. 2000A. | 3 connection bars, down
57 int. 2000A. | 3-connection bars, up
58 end 2000A. | 3 connection bars, down
59 end 2000A. |3 connection bars, up
59A g ¥ Insulating boot
59B Plastic rivet for boot

Fig. 35 (8020152)

* Specify unit number and phase on which boot is

to be used.

Fig. 37
4.16 kv and 13.8 kv

Bus Connection Boot

Fig. 36 (8039440)

Fig. 37 (8026455)



Fig. 38 (8011607)

Fig. 39 (8039442)

Fig. 40 (132C3709)

Metal-clad Switchgear GEH-1802

REF. NO. DESCRIPTION
60 Limit Switch SB1 type
61 Light Switch
62 Keyless receptacle
63 Duplex receptacle

64 Strip heater
65 Fuse block, open type?*
66 Fuse block, dead front*
67 [Limit switch, mercury type
68 Complete secondary disconnect Device
Fig. 304 (69Complete stationary auxiliary
a2 switch mechanism

*specify amp rating of fuse and number of poles.

Fig. 39 Wiring Devices and Miscellaneous Parts

70 71 ?Iz 7|4
H]‘ 1'1* 22 '|
Y8 % 953 (o) REF. NO. DESCRIPTION
: R 1 70 Panel locking handle
| 71 Panel handle
. 72 Door locking handle
B 73 Door handle
e ] T4 Socket

Fig. 38 Door Handles and Locks

FUSE ROLLOUT UNIT

REF. NO. DESCRIPTION
5 Fuse clip
6 Insulator
i Ground Bar
78 Ground Finger
79 Barrier
80 Cover
81 Tray
82 Strap
83 Insulator Support
84 Insulator Clamp
85 Barrier
86 Compound Strap
87 Finger
88 Connection bar
89 Connection bar
90 Connection bar
91 Connection bar
92 Connection bar
93 .Connection bar
94 Insulator Support

Fig. 40  Fuse Rollout Unit
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Fig. 43 Single and Triple~Conductor Potheads

3-14  12-70

POTENTIAL TRANSFORMER ROLLOUT UNIT

REF. NO. DESCRIPTION .

94 Insulator o
95 Insulator clamp )
98 Insulator support
97 Disconnect barl
98 Finger
99 Barrier
100 Disconnect bar
101 Disconnect bar
102 Barrier
103 Ground finger
104 Ground finger support
106 Ground finger support
108 Barrier
107 Sec. disconnect (stationary)
108 Sec, disconnect (movable)

109 Brace
110 Tray
111 Cover

CONTROL TRANSFORMER ROLLOUT UNIT

[~ 176 Insulator

REF. NO. DESCRIPTION

176 Insulator clamp
177 Insulator support
178 Contact bar
179 Ground finger support
Ground finger
181 Grourd shoe contact
183 | Brican
r 'y contact
Ground par
185 Ground finger support
186 Ground finger
187 Cross angle
188 Barrier
189 Barrier

190 Sec. disconnect (movable)-

191 Sec. disconnect (stationary)
(not shown)

192 Tray

193 Cover

SINGLE & TRIPLE-CONDUCTOR POTHEADS

REF. NO, DESCRIPTION o
201 Triple-conductor pothead assembly
202 Body
203 Insulators and support
304 Wiping sleeve J
2056 Gaskets for triple-conductor pothead
208 Terminal
207 Contact nut

208 Wasgher

Palnut (3/4 in. - 12)

Pipe plug (3/4 in. std.)

211 Pipe plug (1/8 in. std.)

212 Single-conductor pothead assembly
Body and insulator

214 Gaskets for single-conductor pothead
215 Wiping sleeve

pimy
ety

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.

)

Fig, 41 (835C401)

Fig. 42 (835C402)

i
i

. Fig. 43 (1103401)
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AND GEH-1802P AND GEF.3837

RENEWAL PARTS

METAL-CLAD SWITCHGEAR

Types M-26 and M-36
For Magne-blast Air Circuit Breaker
Types AM-4.16 and AM-13.8

SWITCHGEAR DEPARTMENT

GENERAL @ ELECTRIC

PHILADELPHIA, PA.
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Fig. | Typical Indoor Metal-clad Switchgear Equipment

Fig. 2 Typical Outdoor Metal-clad Switchgear
Equipment = Front View

Fig. 3

Typical Qutdoor Metal-clad Switchgear Equipment
With Protected Aisle - Side View

-~

(8021315)

Figs |

Fig. 2 (1169287)

Fig. 3 (8025290)



Fig. 4 (8012851)

Fig. 5 (8023154)

Fig. 6 (8024212)

)

METAL-CLAD SWITCHGEAR
TYPES M26 AND M36

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

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

The switchgear consists of one or more ‘ ]
units which are mounted side by side and INTERRUPTING
connected mechanically and elecirically to- E?K“E{E}(nﬁ:rll‘l CAPACITY CURRENT FIGURE
gether to form a complete switching equip- ‘ KVA
ment. Typical equipments are shown in
Figures 1, 2 and 3. TYPE M-26

The circuit breakers are easily re-
movable to provide maximum accessibility
for maintenance with minimum interrup- AM-4,16-150 150,000 12032002000 2
tion of services. The switchgear is designed AM-4.16-250 250,888 10 A s
to provide maximum safety to the operator. AM-4.16-350 350, 2
All equipment is enclosed in grounded metal
compartments. TYPE M-36

The equipment is available in the rat-
ings listed in the following table. The ratings
of the equipment and devices are based on AM-13.8-150 150,000 i%gg 3
usual service conditions as covered in AM-13,8-250 250,000 1200 2000 H
AIEE and NEMA standards. Operation at AM-13.8-250 500,000 1300 2000 :
currents above the equipment rating will AM-13.8-750 750-003 1200 - 3000 6
result in temperature rises in excess of AM-13.8-1000 l'ggg'ggo 1200 4
NEMA standards, and is not recommended. AM-17.2-250 £00°000 1200 - 2000 4
For outdoor installation the same basic AM-17.2-500 00,
equipment is built into a weatherproof

housing as in Figures 2 and 3.

Fig. 4 Fig. 5 Fig. 6

Magne-blast Breakers

These instructions do not purport fo cover all details or variations in equi t nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should
be referred to the General Electric Company.
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REMOVABLE COVER FOR ACCESS
/ TO WIRES IN WIRING TROUGH

/. /A

i 4

il

i

Fig. 7 (TT-6482630)

ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER

CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER
AND SHOULD BE LEVEL OVER THEIR FULL LENGTH

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

BREAKER REMOVABLE
SIDE

/Gum: RAILS N rlmslrm:o FLOOR LINE

£
T T~ RouGH FLOOR

e RECOMMENDED METHOD

"‘_/1 T L}

DOOR ’ i !
i |

]

FIN(SI'}ED FLOOR LINE

e
- T~ ROUGH FLOOR

NOTE: IT IS IMPERATIVE THAT ALTERNATE METHOD
FLOOR STEEL BE EVEN
WITH FINISHED FLOOR s_—
AND THAT BOTH BE LEVEL

Fig. 7 Insatallation Details



Fig. 7 (TT-6482630)
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Metal-clad Switchgear
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8- 3° CHANNEL FURNISHED WITH GEAR
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For {ndoor Metal-clad Switchgear
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CABLE CONNMECTION

CASLE

x*
ADNUSTABLE

. PLATFORM

E SEE VIEW A ——

METHODS OF LIFTING

APFLY CORT OF 3m "S70 CENSNT
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TRACK JACK

Installation Details

Fig. 8 (118RD728 & TT-6482615)
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Fig. 8 (11880728 & TT-6482615)

Metal-clad Switchgear GEH-1802
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Fig. 10 (8028600)

Metal-clad Switchgear GEH-1802

RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crate leaving the factory
is plainly marked at convenient places with
case number, requisition number, custom-
er's order, front or rear, and whenfor size
and other reasons necessary to divide
the equipment for shipment, with the unit
number of the portion of equipment enclosed
in each shipping case.

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

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

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

SECONDARY ENCLOSURE

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

PRIMARY ENCLOSURE

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

BREAKER REMOVABLE ELEMENT

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

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

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

HANDLING

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

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

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

precautions should be taken to prevent
corrosion:

DESCRIPTION

Fig. 10

1, Uncrate the equipment.

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

3. Store in a clean, dry place with a
moderate temperature and cover with a
suitable canvas 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 charge immediately on receipt.

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

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

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

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

BREAKER ELEVATING MECHANISM

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

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

PRIMARY DISCONNECTING DEVICE

The primary disconnecting devices uti-
lize silver to silver contacts to insure
against reduction of current carrying cap-
acity due to oxidation of the contact sur-
faces. These contacts are of the highpres-
sure line contact tube and socket design,
the tube being backed up by heavy garter
springs to insure contact pressure. Refer
to Figure 11.

BUS COMPARTMENT

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

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

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

12

TO BUS BAR

TAPE INSULATION
INSULATION COMPOUND

<LJ)

N80
%E ‘\§ FILLER METAL
};?'Q l% REMOVABLE STUD
: 6 N g : % PORCELAIN BUSHING
N[ IR
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POWER GIRGUIT = ]
BREAXER
A

Fig. 11  Measurement of Adjustment of

Primary Disconnecting Devices

CURRENT TRANSFORMER AND CABLE
COMPARTMENT

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

POTENTIAL TRANSFORMER
COMPARTMENT

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

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

DUMMY REMOVABLE ELEMENT

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

Fig. 12

Potential Transformer Rollout Shown in Withdrawn Position

(121A6981)

Fig. 11

g. 12 (8028333)

Fi



Fig. 13 (8026011)

Fig. 14 (8004507)

Fig. 13

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

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

ROLLOUT FUSE-SWITCH UNITS

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

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

FUSE DISCONNECTING DEVICE

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

pummy Removable Element

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

Fig. 14

Metal-clad Switchgear GEH-1802

breakers cannot be economically or func-
tionally justified.

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

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

GROUNDING AND TEST DEVICE

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

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

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

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

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

TANDEM LOCK (WHEN FURNISHED)
FOR OUTDOOR UNITS

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

13
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Fig. 15 Padlocking Arrangement, Key Interlocking and Method for Pouring Connection Boxes
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Fig. 16 (8020825)

Fig. 17 (8011450)

Fig. I6

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

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

These drawings include arrangement
drawings, wiring and elementary diagrams
and a summary of the equipment. Mats
screens, railings, ete., w?xich are external
to the switchgear, but which may be re-
quired to meet any local codes, musl be
furnished by the purchaser.

LOCATION

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

Control Power Transformer Rollout Shown in
Open Position

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

INSTALLATION

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

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

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

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

Metal-clad Switchgear GEH-1802

Fig. 17 Tandem Lock for Outdoor |3.8 Units

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

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

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

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

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

Outdoor Equipment

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

_ Bince outdoor equipments are provided
‘tha 6" base, a transfer truck is required

w place the breaker in the housing. The

%t‘aivelsadjustment on the truck is shown in
g. 8.

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

Outdoor Equipment with Protected Aisle

When specified by the purchaser, out-
door ¢.uipment is furnished with an en-
closed, weatherproof operating atsle, See
Filg. 3. The aisle enclosure is shipped
separatcly from the switchgear.

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

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

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

18

Outdoor Transition Compartment

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

(4) Move the aisle enclosure intoposi-
tion, guiding the holes in the end sheets
over the studs on the switchgear lineup
and guiding the roof sills between the
support clips bolted to the upper front
of the switchgear units above the control
panels. This operation may be simplified
by temporarily lcosening the support clips.
The floor of the aisle enclosure must fit
under the hinged breaker cover of the metal-
clad, so the aisle enclosure must be moved
into position on a level with the switch-
gear units. I desired, this job may be
simplified by removing the doors over the
circuit breaker compartment. To remove
these doors, lcosen the two bolts holding
the lower hinge, remove the hinge, and
lower the door to remove the hinge pin
from the upper hinge.

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

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

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

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

(9) Remove shipping braces fromaisle
enclosure, These braces should be left

o AFe
=,

Fig. 21

in place until the aisle enclosure is as-
gembled in order to maintain alignment
of the enclasure,

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

Since the aisle floor is level with
the floor of the switchgear units, no trans-
fer truck is r‘ee%ulred for outdoor equipment
with a protected aisle.

The above procedure describes in-
stallation of a protected aisle enclosure
with switchgear on one side of the aisle
only. I the aisle i8 common to two line-
ups of switchgear, the procedure will re-
quire slight modiffcation. See the drawings
furnished with the requisition for specific
instructions.

Transition Compartments

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

(a) Should the switchgear be position-
ed_on its_fourdation prior o the power
transformer, the complete transition can
be mounted on the metal-cladasagsembled,
Remove covers #8, Apply Sterling U 310
varnish to both sides of t 2A, and
to the surfaces against which the gasket
presses. Bolt transition compartment to
throat on metal-clad switchgear. Before
jacking the power transformer into its
final location, apply Sterling U 310 varnish
to both sides of gasket 1A gnd to the sur-
faces against which the gasket presses,
and place the gasket over the mounting
gtuds on the transformer tank wall, Slide
transformer in place, guiding the trans-
former mounting studs through the mounting
holes in #1. Center rubber seal between

Fig. 20 (26iC4l6)
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Fig. 23 (8998745)

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

(b) Should the power transformer be

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

assembling the transition compartment
to the switchgear.

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

Connect heaters located in 13.8 kv
class transition compartment.

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

BREAKER REMOVABLE ELEMENT

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

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

Rub a small amount of contact lubri-
cant D50H47 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 areinthe
fully lowered or test position. Thebreaker

«~=, should then enter the housing freely. Push

the breaker into the housing until the wide
part of the breaker supporting plate rests
against the front part of the lifting bracket
of the elevating mechanism. Theclearance
between the interference block on the break-
er and the interference block on the inter-
lock mechanism (dimension "X", Fig. 22)
should be from 1/16" to 1/8".

Carefully raise the breaker to the con-
nected position. The clearance betweenthe
breaker supporting plate and the stop bolts
should be not more than 1/32", Thenlower
and remove itfrom the unit, When elevating,
note that breaker studs center with respect
to the stationary disconnecting device or in-

#™ jury to the contacts may result.

Positive Interlock Mechanism
Interference Block

Fig. 22

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

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

(b) The wipe of the breaker stud inside
the stationary disconnecting device, as in-
dicated by the contact lubricant D50H4T,
should be 3/4" to 7/8". This indicates that
the breaker studs contacted atthe full pres-
sure center of the silver band on the station-
ary disconnecting device. See Fig. 11.

(e) Should the inspectionof the contacts
show that the breaker is not being raisedto
the proper position, readjust the upper stop
bolts and limit switches to raise or lower
the breaker to the proper location. Lock
the stop bolts in the new position.
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(d) If proper contacting cannot be at-
tained 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. OFFICE FOR
ADDITIONAL INFORMATION.

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

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

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

TESTING CABINET

The testing cabinet, Fig. 23, should be
installed on the wall at a location where
maintenance and testing of the breaker can
be conviently done. Conduits must be in-
stalled to carry cables to supply control
power for testing.
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Inspection Box for 13.8 KV Metal-clad Switchgear
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ADDITION OF UNITS TO EXISTING
EQUIPMENT

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

BEFORE ANY COVERS ARE REMOV-
ED OR ANY DOORS OPENED WHICH PER-
MIT ACCESS TO THE PRIMARY CIRCUITS
IT I8 ESSENTIAL THAT THE CIRCUTT
BE DE-ENERGIZED.

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

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

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

CONNECTIONS

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

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

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

A sufficlent quantity of D50H47
grease should be applied to the
joint at each contact area so that
the complete contact area will be
thoroughly sealed with excess
grease squeezed out of the joint
when tightened.

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

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

2)

3

“)

MAIN BUS ASSEMBLY

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

(b) Bolt splice plates and bus bars
toget.herde following assembly instructions

above, Seealso Fig.25and TableA, Fig. 24.
TABLE A
Torque Values for Metal-clad Switchgear
(Torque in Inch-Pounds)
Bolt Copper Aluminum
Size or Steel or Compound
3/8"-18 180-300 180-240
1/2"-13 360-540 360-480
5/8"-11 420-600 420-540
Flg. 24

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

(d) Place molded covers around the
bolted splice joints, Note that compound
filling space i3 at top of joint,andadd filler
pleces furnished for the purpose to the
bottom of box and around bus bar lamina-
tions (Fig. 20) to prevent compound leakage
while filling, Duxseal should be placed
over the joints to make the box free of
leaks while filling. The Duxseal should be
removed after the compound has set. G.E.
#860 cord should be used to hold the molded
parts securely in place.

(e) Heat G.E. D50H49 compound (fur-
nished) to minimum 2009C and maximum
of 220°C, Avoid overheating the compound
for the dielectric strength may be sericusly
affected, Pour the compound into the molded
covers intermittently, allowing an interval
of cooling to prevent formation of gas or
air pockets. The final pouring should be
level with the top of the box and should be
done only after due allowance for shrinkage
is made. Refer to Fig. 15.

(f) Paint the exposed glass e on
vertical riser bar:p with U310 o?pusu
varnish furnished.

(g) Taped joints may be used instead
?fuboxed joints. I they are, insulate as
ollows:

(1) Fill all cavities around bolts and
nuts with Duxseal compound to
form smooth surface for tapin "y
thus preventing air voids, Th
compound is notan insulating mea-
fum and should not be used for that
purpose,

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

(2)

(3) Wrap with lnsu)atingtapeprovided,
as shown in Fig, 39, Where there
are sharp angles, apply additional
layers to obtain the equivalent of

the insulation of the flat surfaces.
Over the insulating tape, apply one
layer of glass tape, half lap, as
a binder.

4

(5) Over the glass tape, brush a good
coat of U-310 varnish. Varnish
may be thinned if necessary, with
Xylene, DSB9.

(h) Replace all covers previously re-
moved.

{2) For 4.18 kv equipment:
(a) Remove compartment covers.

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

(c) Place flexible molded cover over
joint, as ghown in Fig. 15. Note that on
joints where no tap is made from bus the
gﬁ)elg‘ng in the molded cover should be at

e top.

(d) Secure “flexible cover with self-
locking fasteners furnished. Joint insula-
tion is now completed.

{(e) Replace all covers previously re-
moved.

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

BUS DUCT

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

All joints in the bus, including adjust-
able joints, should be assembled and in-
sulated as described above for main buses.
Adjustable joints are provided in long runs
of bus duct to allow for variations in
building construction, etc. These joints
should be loosened before installationof the
o meatier e b el e
position r e at the
ends of thee%ucwt. P

Outdoor bus ducts must be gasketed at

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

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

)

Fig. 2uA (12146285)

Fig, 244 Bus Duct Gaskets
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Fig. 25 (K-6500803)

Fig. 26 (108A2714)

gasketed, Coat both sides of the gasket,
the flange of the duct, and the edges of the
inside surface of the cover with Sterling
U310 or U311l varnish before assembly.
Do not bolt thege covers in place until all
{nterior assembly work on the duct i8 com-
pleted and access willnolonger be required.

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

PRIMARY CABLES

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

Before any primary cable connections
are made, the cables should be identified
to indicate their phage relationship with
the switchgear connections. This i3 nec-
essary to insure that motors will rotate in
the proper direction and that the phase
rotation i3 the same when interconnecting
two different sources of power,

There are two common methods of
making primary cable connections:

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

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

In all cases carefully follow the cable
manufacturer's recommendations for in-
stallation of the type of cable being used,
as well as the ingtructions conta here-
in, See P}.ﬁs. 43 and 44, I the cable 1s
aluminum, the conductor surface must be
carefully abraided and the cable covered
liberally with a joint compound recom-
mended by the cable manufacturer.

POTHEADS

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

Three-Conductor Potheads

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

(a) Remove the wiping sleeve and cut
the tapered end at a point where the cable

will enter it freely, and file off shax"g 8,
Temporarily reas%’emble on the po ﬁo

(b) Train the cable in front of the
othead allowing it to extend about two
ches above the top of the porcelain bush-

ings. Handle with care and avold sharp
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GEH-1802 Metal-clad Switchgear

Fig. 35

bending which might damage the insulation.
Mark a point on the lead sheath of the
cable about 1-1/2 inch above the bottom of
the wiping sleeve.

(c) Remove the pothead from the unit,
disassemble the wiping sleeve and slip it
%'nd its gasket over the cable as shown in

ig. 27.

(d) Remove the lead sheath from the
cable to the point marked in operation
"b'" as shown in Figs. 28 and 29 proceeding
as follows:

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

Clean and tin the outside of the lead

sheath for about 3 inches and bell out the
end of the lead sheath.
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Fig. 33

Fig. 36

Fig. 37

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

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

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

Fig. 38

ance with the recommendations of the
cable manufacturer. See Fig. 41 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 conductors into final
position, then cut off each conductor to fit
its terminals.

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

(j) Assemble gaskets where shown in
Fig. 41 and bolt insulator support plate
and wiping sleeve to pothead body. Com-
press gaskets by a partial turn on eachbolt
successively until the gasket is uniformly
compressed to dimensions shown in Fig. 41.
Check to be sure the terminal studs are
seated properly on their gaskets, then
screw contact nut in place after assembling
to% qskets and washers. See Figs. 32, 33
an y
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Fig. 39 (K-6500514)

)

Fig. 40 (4I4A757)
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Fig. 39

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

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

Heat Sompound to the pouring tempera-
ture, 185YC for #227 or 135-160°C for
Novoid "X". Do not overheat compound as
higher temperatures may injure cable in-
sulation and also result in excessive shrink-
age of the compound while cooling. Before
and while filling, warm pothead body and
stand pipe to prevent sudden chilling of
compound which may result in the formation
of air voids. The pothead may be warmed
by playing a blowtorch over the body, taking
care that no direct heat reaches the por-
celains or gaskets.

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

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

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

width 1 1/2% thickness 0.00%",

Insulation of Connection Bars

Keep tension on

1/2", thickness

Fig. 40

(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 insula-
ting medium and should not be used for
that purpose.

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

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

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

Single-Conductor Potheads

The procedure for installation of sin-
gle-conductor potheads is in general the
same as described for three-conductor
potheads.

Cable Entrances Other Than Wiping Sleeves

Stuffing box cable entrance fittings are
used for cables other than lead sheathed.
These fittings may be provided with or
without armor clamps as necessary.

The fitting consists of a cast and
machined base, one or more rubber or
neoprene washers, and a packing nut which
compresses the washers around the cable.

PREVENT SCPARATION.

oFPER BamD To BE WOUND AROUND
METALLIC BINDER AMD SOLDERED
BOTH TO BINDER AND LEAD SHEATH.

USCE AL, QK. CO yAS F
TO FiLL POTHEAD AFTCA MAKING
CONNECTIONS.

Single-Conductor Pothead with Stress Cone

These parts should be assembled on the
cable in the above order, with the base near-
est to the pothead. The packing nut should be
tightened after the cable is located in the pot-
head and before any compound is poured.

Where an armor clamp is required, it
is usually made an integral part of the
packing nut. This requires that the packing
nut and armor clamp be tightened on the
cable before the assembly of the pothead is
completed.

Cable Sheath or Conduit Grounding

Where three-conductor conducting
sheath or shielded cables are used, or
where non-conducting sheath cable is car-
ried in metallic ducts or conduits, it is
usually desirable that both ends of the cable
sheath or conduit be grounded directly to
the switchgear ground bus or structure or
other apparatus. In some cases this maybe
accomplished by the mounting of potheads
or terminating fittings on a grounded sup-
port., When such mounting cannot be ar-
ranged, a separate ground wire should be
connected between the cable sheath or
conduit and the switchgear ground bus.

Where single conductor conducting
sheath cables are used, the same procedure
should be observed, except that only one
end of the sheath should be grounded. This
also applies to single conductor non-con-
ducting sheath cables in separate metallic
conduits. Where three phases are carried
by single conductors in a common metallic
conduit, grounding procedure should be the
same as that described for three conductor
cables.
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TERMINATION WITHOUT POTHEAD
SINGLE-CONDUCTOR

1, Cut cable to proper length.

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

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

0ro dycean ace from which the
seml-conducting tape was removed,

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

5. Attach terminal lug to conductor.

U the cable is aluminum, the conductor

surface must be carefully abraided and the

cable covered liberally with a joint com-

ougg recommended by the cable manu-
cturer.

6. Taper insulation for one inch as
shown.

7. Apply end seal. Clean surface over

which splicing tape is to be applied and
coat with G.En;g No. A50P88 adhesive cement
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Fig. 4t

Triple-Conductor Pothead

or equivalent. When solvent rates,
bulld up with splicing tape GE8380 or
equivalent, ag shown.

Dimensions in Inches
Phase to Phase Indoors B
Dry Locations
2toh 5 2
6to 10 9 3
11 to 15 13 4

* For ungrounded neutral use 1,33 times
the dimensions in selecting distance A.

8, Build stress cone. Cleancable sur-
face and coat with G.E. No. A50P68 adhesive
cement or equivalent. When solventeva)
rates, bulld up cone with splicing tape GE-
8380 or equivalent, for length B plus B,
Between points M and P, tape is applied so
that wrapped thickness at N is equal to 75%
of the original insulation thickness -~ and
8o that the cone tapers to zero thickness at
points M and P, Apply one layer No, 33
Scotch tape or equivalent, half lapped. Ob-
tain a smooth wrapping but do not stretch
tape more than necessary.

9. Pags a turn of tightly drawn braid
around exposed portion of shielding tape at
point M and solder in place. Then applﬁ
shielding braid in tightly drawn 1/6 inc

nocs
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VIDE A BMALL VEHMT HOLE 1N THE WIPLD JOINT
BY UMING AM RNAMELED OR ALUMINUM WAL, CLOGE TME HOLE
BY SOLTRRING LPOH COMPMLETION OF COMPOUND ING.

lap wrappings to point N and spot solder,
Terminate the braid by cutting 1/2 inch
beﬁmd goldering point. Turn down and
golder 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 Found strip over shielding
tape near cable covering. Cover stress
cone with one layer No. 33 Scotch tape,
half lapped. Obtain a smooth wrapping
but do not stretch tape more than neces-
sary. Add two layers of splicing tape.

11, Pencil jacket for 1/2 inch as shown,
Clean surface, Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E, No. A50P68 adhesive cement
or equivalent. When solvent evaporates,
apply splicing tape GE8380 or equivalent
and make sheath seal as shown on drawing.
Apply one layer No. 38 Scotch tape or
eqnlvalentbuhalf lapped. Obtain a smooth
wrapping but do not stretch tape more than
necessary.

a

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



') Fig. 42 (8026383)

Fig. 43 (B230046C)

Fig. 44 (B232004C)

Rear View of Unit Showing
Through-Type Current Transformers

Fig. u2

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

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

Pencil jacket 1/2 inch. Clean sur-
face over which sheath moisture seal is
to be applied. Take particular care in
cleaning outside jacket surface in order
to entirely remove black wax finish, Coat
with G.E. No. A50P68 adhesive cement or
equivalent. Allow to dry. Apply splicing
tape GE8380 or equivalentto e molsture
seal as shown. This is done by starting
wrapping tape near end of jacket and wrap-
ping over ground wires for 1-1/2 inches.
Bend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to completion of moisture
seal including a complete tape seal in
crotch formed between the three conductors.
Bond and ground the ground wires.

For a multi-conductor cable nothaving
ground wires, the individual terminations
should have grounding strips applied as for
a single-conductor termination, These
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Fig. 43

grounding strips are to be joined together
to a common ground. This common ground
must then be grounded.

GROUND FAULT CURRENT TRANSFORM-

- ERS (THROUGH-TYPE)

Through-type current transformers
(see Fig. 42) are furnished where specified
for sensitive protection against ground
faults. These transformers are normally
installed in a horizontal position directly
above or below the primary cable terminals,
80 that the primary cable or cables canpass
through them. One transformer isrequired
for each three-phase circuit.

Where armored cable isused, thearm-
or must be terminated and grouncfed before
the cable passes through the transformer.
Armor clamps are furnished for this pur-
pose when specified.

When lead or other conducting sheath
cable, or cable with shielding tape or braid
is used, itis recommended that the sheathor
shield be grounded solidly tothe switchgear
ground bus, The ground lead should be bond-
ed to the sheath or shield on the side of the
current transformer away from the primary
terminals. Incases where the ground cannot
be applied before the cable passes through
the transformer, bond the lead tothe sheath
or shield between the transformer and the
primary terminals. The ground conductor
must then be passed back along the cable
path through the current transformer before
being connnected to the ground bus.

Where potheads are used in units pro-
vided with ground fault current transform-
ers, the pothead mountings must be insulated
from ground.

Metal-clad Switchgear GEH-1802

CABLE LUG

SPLICING TAPE GE 8380
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END SEAL

CABLE INSULATION

NO.33 S5COTCH TAPE
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- GROUND

2° N WIRES
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FRAME MEMBER
CABLE
| dAckeT
Fig. 44 Termination Without Pothead
Multi-Conductor
CONTROL CABLES

When control conduits enter the unit
from below, the conduit should not ex-
tend more than 4 inches above the floor.
The control cables may be pulled mrcruﬁh
the conduits before or after the switch-
gear is installed, whichever is more con-
venient.

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

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

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

Where units have been split for ship-
ment, any control or other secondary leads
which must connect across the split will
be arranged with terminal blocks in the
cross trough or convenient side sheet
so that the wires can be reconnected.
The wires will be cut to length and form-
ed before being folded back so that a
minimum of time will be required for
reconnecting them.
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GROUND BUS

The ground bus is bolted to the rear of
the frame near thebottom. Itisarranged so
that connections to the station groundcanbe
made in any unit. Where the equipment is
shipped in more one group, the sections
of ground bus mustbe connected by using the
gplice plates furnished with the equipment.
Apply grease and assemble joints as out-
lined under "Connections" (Page 20). Ground
bus connections are made in the lower por-
tion of the cable entrance compartment.
The switchgear groundbus must be connect-
ed to the station ground bus by a conductor
having a current carrying capacity equal to
that of the switchgear groundbus, Itis very
important that the ipment be adequately
grounded to protect the operator from injury
when short circuits or other abnormal oc-
currences take place and to insure that all
parts of the equipment, other than live
parts, are at ground potential,

LIGHTNING PROTECTION

It will be the responsibility of the pur-
chaser to provide suitable lightningarrest-
ers to protect the switchgear from damage

After the equipment has been installed
and all connections made, it should be
tested and inspected before putting in ser-
vice, Although the equipment and devices
have been completely tested at the factory,
a final field test should be made to be sure
that the equipment has been properly in-
stalled and that all connections are correct
and have not become loose in transporta-
tion. The primary equipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instruments and meters are given
in the instruction book furnished for each
device, The settings of the protective re-
lays must be coordinated with the other
relays on the system and therefore these
relays must be set by the purchaser. Gen-
eral instructions on setting the relays are

The operation of metal-clad switch-
gear is similar to that of other types
exc:gt that it provides maximum safety
to the operator and the feature of easy
removal and replacement of the circuit
breaker.

All circuit breaker removable ele-

ments of the same type and rating which
have duplicate wiring may be interc ed.

BREAKER POSITIONING

To place the circuit breaker in oper-
ating position, proceed as given below:

Clean contacts and cover with a very
thin coating of Contact Lubricant D50H47.

Push the breaker into the unit until it
rests against the stop.
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due to lightning. The General Electric
Company's recommendations as to thetypes
of circuits requiring lightning protection,
and a list of recommended lightningarrest-
ers, are contained in Bulletin GER-141,
copies of which are available upon request.

DOOR ALIGNMENT

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

After checking that the switchgear ts
level and plumb as describedabove, startat
either end of the switchgear lineup and re-
align each door individually as required.

The top of each door should be level with
the adjacent doors; the sides of each door
plumb; the surface of each door flush with the
adjacent doors; and the space between ad-
jacent doors equalized to permit their free
swing and present a neat appearance. The
door stops should be adjusted to permit a
door swing of approximately 1059,

Doors may be raiged or lowered vertic-
ally, or moved forward or backward hori-

TESTING AND INSPECTION

given in the relay instruction books. Spec-
fal instruction books are furnished for
complicated automatic equipments, des-
cribing the sequence of operation of the
devices required to perform the desired
function.

When transformers are furnished to
supply the control power, the primary
taps should be selected so that the control
voltage indicated on the wiring diagram
is obtained on the secondary of the trans-
former. When a battery is used to supply
the control power, the cables from the
battery to the switchgear should be large
enough to avold excessive voltage drop.
The voltage at the terminals of the breaker
closing colls, when the breaker is being
closed, should not be less than 112.5 volts
for 125 volt coils and 225 volts for 250
volt coils.

OPERATION

To railse the breaker, operate the
elevating control selector switch on the
elevating motor to "Raise”. A clutchhandle
just above the elevating motor is thenpulled
forward until it closes the clutch limit
switch and engages the motor to raise the
breaker in the housing. The clutch handle
is held in this position until a limit switch
on the structure opens to stop the motor
at the end of the upward travel of the
breaker. The selector switch must not be
used to energize or interrupt the motor
circutit at any time.

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

The clutch must be held in the en-
gaged position; otherwise, a spring will

zontally, by loosening the hinge mounting/~ ™

nuts on the left side sheet and shifting the
hinge and door assembly as allowed by
the slotted holes in the hinge.

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

Doors may beplumbed ‘:y slightly bend-
ing the appropriate hinges. Todo this, open
the door and inserta driftpin ineither of the
two holes in the hinge, Pulling forward on
the drift pin will move the door tothe right,
and pushing back will move the door to the
left. Adjust each hinge individually as re-
quired to plumb the door.

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

The operation of the breaker with its
associated devices may be tested in the
unit while the equipment i8 energized by
use of the test coupler which is furnished.
Lower the breaker to the test or down
position. Attach the test coupler to con- e
nect the breaker secondary disconnecting’
device to that on the structure,

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

Potential transformers and control
power transformers must be disconnected
during high voltage testing.

return it to its normal position opening
the electrical circuit to the motor.

The breaker may be raised and low-(""\

ered by an emergency hand wrench which
can be inserted after removing the motor.

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

After removing the motor, pull the
clutch forward and ingert the manual wrench
into the end of the clutch coupling. The
breaker must be tripped before the wrench
can be inserted and held in the clutch
coupling.

TRANSFER TRUCKS

Circuit breaker transfer trucks are” )

furnished with outdoor metal-clad switch-___



gear to facilitate moving of circuit break-
ers from unit to unit or to maintenance
areas. The platform at the front end of
the transfer truck is adjustable in height.
See Fig. 8, view A, for instructions for
adjustment. The truck is equipped with
two latches, one to hold the breaker on
the truck and one to hold the truck to the
metal-clad switchgear unit, Both latches
engage automatically, and both are re-
leased by a single T-shaped foot pedal
on the rear of the truck. Depressing the
left side of the pedal unlatches the truck
from the switchgear unit, and depressing
the right side of the pedal unlatches the
breaker from the truck.

SPACE HEATERS

Space heaters are provided in all
outdoor equipment in order to keep the
ingide temperature several degrees higher
than that outside. Heaters are also fur-
nished for indoor equipment when it is
known that abnormal atmospheric condi-

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

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

BEFORE ANY COVERS ARE RE-
MOVED OR ANY DOORS OPENED WHICH
PERMIT ACCESS TO THE PRIMARY CIR-
CUITS, IT IS ESSENTIAL THAT THE CIR-
CUIT BE DE-ENERGIZED.

The primary circults of metal-clad
switchgear are insulated in order toreduce
the size of the equipment. However, this
insulation, except in one or two instances,
requires a certain amount of air gap be-
tween phases and to ground to complete the
insulation. Inserting any object in this air
space, when equipment is energized, wheth-
er it be a tool or a part of the body, may
under certain conditions, in effect, short
circult this air gap and may cause a break-
down in the primary circuit to ground and
cause serious damage or injury or both.

Care should be exercised in the main-
tenance and checking procedures that ac-

tions exist at the installation, or when
specified by the purchaser.

By maintaining a slight temperature
differential, the heaters help facilitate dry-
ing and prevent condensation and the re-
sulting corrosicn and insulation deter-
{oration which might occur.

Heaters are normally located at the
sides of the breaker units, a few inches
above the floor. In auxlliary compart-
ments with a single rollout, the heaters
will be in the space above the rollout.
In auxiliary compartments with two roll-
outs, the heater will be on one of the
rollouts, for greater accessibility. Heat-
ers may also be located in superstructure
compartments, transition compartments,
and in bus ducts, if the operating con-
ditions require them.

Before energizing the heaters, be sure
the power source is of the proper voltage
frequency, and phase arrangement, and

MAINTENANCE

cidental tripping or operation is not in-
itiated,

The switchgear structure and connec-
tions should be given the following overall
maintenance at least annually.

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

2. Measure the resistance to ground
and between phases of the insulation of
buses and connections. Since definite
limits cannot be given for satisfactory
insulation resistance values, a record must
be kept of the reading. Weakening of the
insulation from one maintenance period
to the next can be reccgnized from the
recorded readings. The readings should
be taken under similar conditions eachtime
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 re-
pairs, the test voltage should not exceed
75% of the AIEE factory test voltage. Po-
tential transformers and control power
transformers must be disconnected during
high voltage testing.

3. Clean elevating mechanism and lub-
ricate jack screws and gears with lubri-
cant G.E. Co. #D50H15 (Atlantic Ref. Co.
#52 or equal),

4. Check primary disconnectingdevice
contacts for signs of abnormal wear or over-
heating. Clean contacts with silver polish,
Discoloration of the silvered surfaces is
not ordinarily harmful unless atmospheric
conditions cause deposits such as sulphides
on the contacts. If necessary the deposits
ca{:i b: removed with a good grade of silver
polish.

Metal-clad Switchgear GEH-1802

is connected in accordance with the wiring
diagrams furnished with the equipment,
Also, be sure to remove all cartons and
miscellaneous material packed inside the
units before energizing the heaters.

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

It is recommended that the heaters
be energized at all times and that ther-
mostatic control not be used. If thermo-
static control is used, the contacts of
the thermostat should be set to close be-
tween 95 F and 100 F on falling temper-
ature, de-energizing the heaters only when
strong sunlight beats on the switchgear,
Under no condition should a differential
thermostat be used to control the heaters
because under conditions of extremely high
humidity this type of thermostat will not
operate at all times to keep the heaters on
encugh to prevent condensation in the
switchgear.

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

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

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

OUTDOOR ACRYLIC PAINT FINISH

The outside of standard outdoor switch-
gear has acrylic paint finish, blue gray
ASA #24, providing improved resistance
to all atmospheric conditions, longer life
and less maintenance than with ordinary
paint finishes.

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

A, Refinishing with Acrylic Paint. It is
recommen%ea that reiin!sﬁing be done
with Du Pont acrylic paint of thedesired
color, Obtain materials and instruc-
tions for application from the Du Pont
Company.

B. Retinishln& with #xd or Oll Base
Paints, 0 me §are recommended:

1, Sgraéy one sealer coat of Du Pont
233E75300 or equivalent which has

been reduced to spraying viscosity

with Du Pont 37692 or 37666 thinner.

Afr dry for one hour. Apply alkyd
or oil base paint.

2, Sprag one sealer coat of Arco
214-808 primer which has been re-
duced to spraying viscosity with
Xylol. Air dry for one hour. Apply
alkyd or ofl base paint,
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SPECIFIED SEPARATELY.

=3 Q.U‘l e GO B =

PRIMARY DISCONNECT DEVICES

(SEE FIG. NO. 10)

RENEWAL PARTS

ORDERING INSTRUCTIONS

RENEWAL PARTS SHOULD BE ORDERED FROM THE HIGH VOLTAGE SWITCHGEAR DEPARTMENT.
ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY FURNISHED.
SPECIFY THE QUANTITY, REFERENCE NUMBER ER.
STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED, SUCH ITEMS
SHOULD BE PURCHASED LOCALLY.

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

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

DESCRIPTION AND THIS BULLETIN NUMB

IF PARTS LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTORY, ORDER MUST SO STATE.
NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT. PARTS NOT USED IN
ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS.

REF,
NO.

DESCRIPTION

As

5 Front Primary Disconnect Device

sembly, 3 Pole, Complete with

Connections

6 Rear Primalg Disconnect Device
Assembly, 3
Connections

ole, Complete with

NOTE: Insulating material required for
Ref, Nos. b and 6 will be furnished

with order.

Fig. 45A View Showing Elevating Mech-
anism Motor and Control Unit

POSITIVE MECHANICAL INTERLOCK

(FIG, NO. 454)

REF. NO.

DESCRIPTION

e e W

18

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115-v d-c)

Elevating mechanism motor
(230-v d-c)

Elevatlrag mechanism motor
(230-v d-c)

Spring only

28

Complete Left Hand (Ref. No. I)

Fig. 45

Complete Right Hand (Ref. No. 2)

Elevating Mechanism for M-26 Equipments Rated 250 mva or less

and M-36 Equipments Rated |1200A 500 mva or less

2A

TA

Complete Left Hand (Ref. No. IA)

Fig. 46
M-26H Equipments Rated 350 mva and M-36 Equipments Rated 2000A

Complete Right Hand (Ref. No. 2A)

Elevating Mechanism for M-36H Equipments Rated 750 mva,

Fig. 45A (8024142)

)

Fig. 45 (8024360)

)

Fig. 46 (8024362)

)



) Fig. 46A (8027u08 & 80274 )

Fig. 47 (802u36Y4)

Fig. 48 (8024366)

)

(8027367 )

Fig. 49

Complete Left Hand (Ref. No. IB)

Metal-clad Switchgear GEH-1802

A 9 9B AT TA

10 I0A 14A 13

Complete Richt Hand (Ref. No. 2B)

Elevating Mechanism for M-36HH Equipments Rated 1000 MYA

Fig, 46A
ELEVATING MECHANISMS
Figs. 45, 46 and 46A
REF. NO. DESCRIPTION
£ Miter gears, pair
TA Roll pin for miter gear
8 Shaft, right
BA Shaft, left
9 Sprocket
9A Roll pin for sprocket
9B Bearing Block
10 Spur gear
10 Pinion gear and rod
10A Roll pin for spur gear
11 Stop stud
11A Stop bolt
12 Pinion gear and rod
12 Spur gear i
12A Roll f“ln for spur gear
13 Locking spring
14 Stop shaft
14A Roll pin for stop shaft
14B Stop shaft bracket
15 Clutch spring
15A Roll pin for clutch spring
16 Slide Clutch
17 Jack Screw
M
e
e r
i 28 8

Fig. 48 Shutter Mechanism Assembly M-26

19 20 2| 22

Fig. 47  Angle Bracket and Chain Drive

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

Fig. 49 Shutter Mechanism Assembly M=36

29
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30

Fig. 50 Bus Supports

Fig. 51  Bus Connection Box

(4.16 or 13.8 kv Units)

REF. NO. DESCRIPTION
25 Isolating barrier support angle
26 Rear isolating barrier
27 Intermediate isolating barrier
28 Front isolating barrier
29 Isolating barrier clip
30 Isolating barrier support
31 Front support clip (not shown)
32 Front intermediate support
33 Intermediate support
34 Rear intermediate support
35 Rear support clip (not shown)
36 Lower intermediate support
37 Lower intermediate support clip

REF.| LOCATION|RATING|  DESCRIPTION
38 int. 1200A. |1 connection bar, down
39 int. 1200A. |1 connection bar, up
40 end 1200A. |1 connection bar, down
41 end 1200A. |1 connection bar, up
42 int. 1200A. | no connection bar
43 end 1200A. | no connection bar
44 int. 1600A. |1 connection bar, down
45 int. 1600A. |1 connection bar, up
46 end 1600A. |1 connection bar, down
47 end 1600A. |1 connection bar, up
48 int. 1600A. [no connection bar
49 end 1600A. |no connection bar
50 int. 2000A. |1 connection bar, down
51 int. 20004A. |1 connection bar, up
52 end 2000A. |1 connection bar, down
53 end 2000A. |1 connection bar, up
54 int, 2000A. [ no connection bar
55 end 2000A. |no connection bar
56 int. 2000A. | 2 connection bars, down
57 int. 2000A. |2 connection bars, up
58 end 2000A. |2 connection bars, dowrl
59 end 2000A. |2 connection bars, up
59A % * Insulating boot
598 Plastic rivet for boot

* Specify unit number and phase on which boot is
to be used.

s

Fig. 52

-:l:f_”—-/_w

Bus Connection Boot

(4.16 kv Units Only)

Fig. 50 (8020152)

)

(8012365)

Fig. 51

Fig. 52 (B02645% )



(8024363)

Fig. 53

Fig. 54 (8011607)

Fig. 55 (835C403) )

Miscellaneous Parts

Fig. 53 Wiring Devices and

REF.NO DESCRIPTION

60A | Limit Switch SB1 type fupper;

60B | Limit switch SB1 type (lower

61 Light switch

62 Keyless receptacle

63 Duplex receptacle

64 Strip heater

65 Fuse block, open type*

66 Fuse block, dead front*

67 Limit switch, mercury type
See 68 Complete secondary disconnect device
Fig. 45A(69% Complete stationary auxiliary

switch and mechanism

* Specify amp rating of fuse and number of poles.

Fig. 54

Metal-clad Switchgear

Door Handles and Locks

GEH-1802

DESCRIPTION

Panel lockinz handle
Panel handle

Door locking handle
Door handle

Socket

92

76

84
93

76

FUSE ROLLOUT UNIT

Fig. 55

Fuse Rollout Unit

REF. NO. DESCRIPTION
75 Fuse clip
6 Insulator
Kk Ground Bar
78 Ground Finger
79 Barrier
80 Cover
81 Tray
82 Strap
83 Insulator Support
84 Insulator Clamp
85 Barrier
86 Compound Strap
87 Finger
88 Connection bar
89 Connection bar
90 Connection bar
91 Connection bar
92 Connection bar
93 Connection bar

31
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Fig. 56 Potential Transformer Rollout Unit
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Fig., 58

7+63

an
207,208, 209

210
a2

Single and Triple-Conductor Potheads

POTENTIAL TRANSFORMER ROLLOUT UNIT

REF. NO, DESCRIPTION
94 Insulator o~
95 Insulator clamp v o
96 Insulator support
97 Disconnect barl
98 Finger
99 Barrier
100 Disconnect bar
101 Disconnect bar
102 Barrier
103 Ground finger
104 Ground finger support
105 Ground finger support
108 Barrier
107 Sec. disconnect (stationary)
108 Sec. disconnect (movable)
| e |
ray
111 Cover Vi)
=)
S
5
A
8
&
CONTROL TRANSFORMER ROLLOUT UNIT w
REF, NO. DESCRIPTION
175 Insulator
176 Insulator clamp
177 Insulator support
178 Contact bar
179 Ground finger support
180 Ground finger
181 Ground shoe contact
15 | el -
rimary contact ™
184 Ground bar
185 Ground {inger support }
186 Ground finger
187 Cross angle
188 Barrier -
189 Barrier 8
190 Sec. disconnect {movable) 3
191 Sec. disconnect (stationary) o
(not shown) 3
192 Tray
193 Cover >
&
e
SINGLE & TRIPLE-CONDUCTOR POTHEADS
REF, NO. DESCRIPTION
201 Triple-conductor pothead assembly .
202 Body N
203 Insulators and support -
204 Wiping sleeve g
205 Gaskets for triple-conductor pothead a
208 Terminal -
207 Contact nut Z
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
— e

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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For Magne-blast Air Circuit Breaker
Types AM-4.16 and AM-13.8
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OUTDOOR ACRYLIC PAINT FINISH

The outside of standard outdcor switchgear has an acrylic paint finish, blue gray ASA#24, providing im-
proved resistance to all atmospheric conditions, longer life and less maintenance than with ordinary
paint finishes.

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

A. Refinishing with Acrylic Paint. It is recommended that refinishing be done with DuPont acrylic paint
of the Hes&E color. Obfain materials and instructions for application from the DuPont Company.

B. Refinishing with Alkyd or Qil Base Paints. Two methods are recommended:

1) Spray one sealer coat of DuPont 233E75300 or equivalent which has been reduced to spraying
@ ;s’iscgslty with DuPont 37692 or 37666 thinner. Air dry for one hour. Apply alkyd or oil base paint.

(2) Spray one sealer coat of Arco 214-806 primer which has been reduced to spraying viscosity
with Xylol. Air dry for one hour, Apply alkyd or oil base paint.
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Fig. I (8021315) lll'
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Fig. | Typical Indoor Metal-clad Switchgear Equipment e

Fig. 3 (8025290)

Fig. 2 Typical Outdoor Metal-clad Switchgear Equipment

Fig. 2 Typical Outdoor Metal-clad Switchgear
Equipment - Front View

With Protected Aisle - Side Yiew




METAL-CLAD SWITCHGEAR

TYPES M26 AND M36

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

Metal-clad switchgear is equipment to

control and protect various types of elec-
trical apparatus and power circuits. TYPE M-26
The switchgear consists of one or more
units which are mounted side by side and | INTERRUPTING
connected mechanically and electrically to- Al CAPACITY CURRENT FIGURE
BREAKER KVA
gether to form a complete switching equip- |
‘.'. ment. Typical equipments are shown in
E Figures 1, 2 and 3. TYPE M-26
The circuit breakers are easily re-
movable to provide maximum accessibility
for maintenance with minimum interrup- AM-4.16-150 150,000 1200 4
tion of services. The switchgear is designed AM-4.16-250 250,000 1200 - 2000 ‘é
to provide maximum safety to the operator. AM-4.16-350 350,000 1200 - 3000
- All equipment is enclosed in grounded metal
§ compartments. TYPE M-36
S The equipment is avaala{:le in the rat-
— ings listed in the following table. The ratings
of the equipment and devices are based on AM-13.8-150 150,000 1200 4
= usual service conditions as covered in AM-13.8-250 250,000 1200 4
& AIEE and NEMA standards. Operation at AM-13.8-250 500,000 1200 - 2000 4
w currents above the equipment rating will AM-13.8-750 790,000 1200 - 2000 4
result in temperature rises in excess of AM-13.8-1000 1,000,000 1200 - 3000 6
NEMA standards, and is not recommended. AM-17.2-250 250,000 1200 4
For outdoor installation the same basic AM-17.2-500 500,000 1200 - 2000 4
equipment is built into a weatherproof

»

Fig. 5 (8023154)

housing as in Figures 2 and 3.

Fig. 4 Fig. 5

Magne-blast Breakers

Fig. 6 (8024212)

These instructions do not purporf to cover all details or variatii in eqt it nor to provide for every possible
conhngﬂcy fo bc met in ion with installation, operation or maintenance. Should further information be desired
or sh rhi blems arise which are not covered sufficiently for the purchaser's purposes, the matter should
be referred fn the Genmf Electric Company.

®
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REMOVABLE COVER FOR ACCESS
TO WIRES IN WIRING TROUGH

il
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A
\{ ot
ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER

CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER
AND SHOULD BE LEVEL OVER THEIR FULL LENGTH

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

BREAKER REMOVABLE
SIDE

DOOR K_F

GUIDE RAILS
£

FINISHED FLOOR LINE
!

=

ROUGH FLOOR

RhiMe RECOMMENDED METHOD

- ] K
|
!

F INIS’}ED FLOOR LINE

) '.C
T ROUGH FLOOR

NOTE: IT IS IMPERATIVE THAT ALTERNATE METHOD

FLOOR STEEL BE EVEN
WITH FINISHED FLOOR
AND THAT BOTH BE LEVEL

Fig. 7

Installation Details

Fig. 7 (TT-6482630)




Metal-clad Switchgear

1T MAY BE NECESSARY TO REMOVE
mn: gﬁ CABLE SUPPORT FOR

Fig. 7 (TT-6482630)
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METHOD OF LIFTING

MEMBERS A-BC TO 8E FURNISHED BY PURCHASER
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Metal-clad Switchgear GEH-1802

RECEIVING, HANDLING AND STORAGE

RECEIVING

Every case or crate leavingthe factory
is plainly marked alt convenientf; places with
case number, requisition number, custom-
_er's order, front or rear, and whenfor size
and other reasons it is necessary to divide
the equipment for shipment, with the unit
number of the portion of equipment enclosed
in each shipping case.

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

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

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

SECONDARY ENCLOSURE

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

PRIMARY ENCLOSURE

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

BREAKER REMOVABLE ELEMENT

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

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

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

HANDLING

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

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

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

precautions should be taken to prevent
corrosion:

DESCRIPTiON

1. Uncrate the equipment.

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

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

4. Batteries should be uncratedand put
on trickle charge immediately on receipt.

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

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

Metal-clad Switchgear
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GEH-1802 Metal-clad Switchgear

designed to keep the breaker in the open
position while it is being elevated or lower-
ed. With this arrangement it is imperative
that the circuit breaker be tripped prior
to any vertical travel of the removable
element. Obviously if the mechanism is
forced, it cannot perform its proper func-
tions. A positive stop prevents overtravel
of the removable element when raisedtoits
connected position. The secondary dis-
connecting device coupler is used for con-
necting outside control circuits to the circuit
breaker, operating mechanism, trip coiland
auxiliary switches. This coupler makes
contact automatically when the removable
element is raised to the connected position.
A control test jumper is furnished which is
plugged into the coupler on the stationary
and removable elements when it is desired
to operate the breaker in the test position.

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

BREAKER ELEVATING MECHANISM

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

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

PRIMARY DISCONNECTING DEVICE

The primary disconnectingdevices uti-
lize silver to silver contacts to insure
against reduction of current carrying cap-
acity due to oxidation of the contact sur-
faces. These contacts are of the highpres-
sure line contact tube and socket design,
the tube being backed up by heavy garter
springs to insure contact pressure. Refe:
to Figure 11.

BUS COMPARTMENT

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

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

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

12
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Primary Disconnecting Devices

CURRENT TRANSFORMER AND CABLE
COMPARTMENT

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

POTENTIAL TRANSFORMER
COMPARTMENT

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

The transformers are mounted on a
movable support equipped with primaryand
secondary disconnecting devices. Whenthe
potential transformers are disconnected,
they are at a safe striking distance from
all live parts of the switchgear. In addi-
tion a grounlding device is provided which
contacts the fuses when the potential trans-
formers are disconnected, effectively dis-
charging the transformers. In this posi-
tion the transformer fuses may be safely
removed and replaced. When the carriage
is drawn out it moves a barrier in front of
the stationary part of the primary discon-
necting device. See Figure 12.

DUMMY REMOVABLE ELEMENT

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

Fig. 12

Potential

Transformer Rollout Shown in Withdrawn Position
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. Fig. 13 (8026011)

Fig. 14 (8004507)

Fig. 13

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

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

ROLLOUT FUSE-SWITCH UNITS

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

The rollout switch is designated as
type SE-8, and the units in which they are
used are designated as type SEM-26 or
SEM-36. For additional information on
these equipments, refer to the supplement-
ary instructions furnished.

FUSE DISCONNECTING DEVICE

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

pummy Removable Element

Ground and Test Device

Fig. 14
(Cable shown not furnished by G. E. Co.)

Metal-clad Switchgear GEH-1802

breakers cannot be economically or func-
tionally justified.

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

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

GROUNDING AND TEST DEVICE

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

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

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

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

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

TANDEM LOCK (WHEN FURNISHED)
FOR OUTDOOR UNITS

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

13
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Fig. 16 (8020825)

17 (8011450)

Fig.

e

Fig. 16

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

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

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

LOCATION

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

Control Power Transformer Rollout Shown in
Open Position

of the tandem lock is clearly marked on
the drawings and also by nameplate on the
equipment itself. Refer to Figure 117.

INSTALLATION

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

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

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

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

Metal-clad Switchgear

GEH-1802

Fig. 17 Tandem Lock for Outdoor 13.8 Units

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

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

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

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

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

FLOBR FLATZ TIE Dowd AWELE 13
FURNISEED WITH NEW fRANS  °

WTW H ZAUSTING
LONPHINT L. LYNPNENT
INTERNAL VIEW C.

Y0 REMOYE CXISTING END SNEET (LEFT)

A, REMOVE THE FOLLOWING ITENMS FRoM RISLE SECTION

VINT BATTEN

.END VINT CAP

. ROOF CAPS

. END SECTION CONSISTING CF ITENS MARKED A

. FRONT COVER (movE TO NEW UNIT)

. SCRLENS (2)

8. REMOVE ROOF CAP,END SCREEN, GROUND BUS
CONNECTION AND END SECTION FROM METAL CLAD SECTION

CRSON -

TO INSTALL NEW METAL CLAD UNITS (LEFT)

1. SET NEW UNIT(S) IN PLACE AND BALT TOGETNER

Z. ASSEMBLE ITENS LISTED N B8

3. ASSENDLE NEW ROSF CAPS

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

S. ASSEMBLE BUS BARS AND WSULATE PER
INSTRUCTION 200K

70 INSTALL NEW PROTECTED RISLE UNITS (LEFT)
1. INSTALL NEW FLOOR FRANES AND FLOOR PLATE
TIE DONM ANGLE
REPLACE FLOOR FRANE RKGLE AT NEw END POSITION
INSTALL NEW FLOSR PLATES
ERECT NEw CORNER COLUMN (AMGLE)
ADD NEW AISLE TRUSS ANGLE AND NEVAL CLAD
ADAPTER CLIP T EXISTING END ROOF TRUSS
AND SUPPORT
. INSTRLL NEW END RISLE TRUSS SuU8- ASSEMBLY
CONSISTING OF ROOF TRUSS RHGLE, ROOF SUPT,
COLUMN CLIP, NETAL CLAD RDAPTER CLIP AND
ROOF SUPT CLIPS
7. REINSTALL THE ITEMS REMOVED 1IN R-4
NOTE:- USE MEW GASKETS AXD ALSD INSTALL
-PREVIOVUS IND FRGNT COVER ON FRONT
‘oF NEW END UNIT
8. INSTRLL WIRING AND LIGNTING TROUGH

wrue

.

HOTE:- A SINILAR PROCEDURE 1S USED ROR
RIGHT END ROODITIONS

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

Outdoor Equipment

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

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

When outdoor equipments are shipped
in more than one section, the joint in the
roof between sections must be weather-
proofed. Assemble the gasket between the
roof sections and bolt together., See Fig. 8.

Outdoor Equipment with Protected Aisle

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

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

(1) Install the switchgear in accordance
with the procedure given above for cutdoor
equipment.

(2) Remove the shipping covers from
the control panels. Since the relay and
instrument cases are not weather-proof,
the control panels should be protected
from inclement weather until the installa-
tion of the aisle enclosure {8 completed.
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(3) Apply Sterling U-310varnish toboth
sides of the gaskets furnished for the joint
between the ends of the switchgear and the
aisle enclosure and to the surfaces against
which the gasket presses and hang the
gaskets on the projecting studs at the ends
of the switchgear lineup. See Fig. 9,
section A-A.

(4) Move the aisle enclosure intoposi-
tion, guiding the holes in the end sheets
over the studs on the switchgear lineup
and guiding the roof sills between the
support clips bolted to the upper front
of the switchgear units above the control
panels. This operation may be simplified
by temporarily loosening the support clips.
The floor of the aisle enclosure must fit
under the hinged breaker cover of the metal-
clad, so the aisle enclosure must be moved
into position on a level with the switch-
gear units. If desired, this jocb may be
simplified by removing the ddors over the
circuit breaker compartment. To remove
these doors, loosen the two bolts holdin
the lower hinge, remove the hinge, an
lower the door to remove the hinge pin
from the upper hinge.

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

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

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

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

(9) Remove shipping braces fromaisle
enclosure. These braces should be left

]
-g/@
| ®

COVERS

Fig. 2I

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

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

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

The above procedure describes in-
stallation of a protected aisle enclosure
with switchgear on one side of the aisle
only. U the aisle is common to two line-
ups of switchgear, the procedure will re-

uire slight modification. See thedrawings
urnished with the requisition for specific
instructions.

Transition Compartments

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

(a) Should the switchgear be Eositlon-
ed on_its foundation prior e _power
transformer, the compleie transition can
be mounted on the metal-clad as aasembled,
Remove covers #8. Apply Sterling U 310
varnish to both sides of gasket 2A, and
to the surfaces against which the gasket
presses. Bolt transition compartment to
throat on metal-clad switchgear. Before
facking the power transformer into its
final location, apply Sterling U 310 varnish
to both sides of gasket 1A and to the sur-
faces against which the gasket presses,
and place the gasket over the mounting
studs on the transformer tank wall. Slide
transformer in place, guiding the trans-
former mounting studs throughthe mounting
holes in #1. Center rubber seal between

D
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Fig. 21
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Fig. 22
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Fig. 23

A

#1 and #3 before tightening nuts, mair.-
taining 24" between transformer tank wal!
and end of metal-clad. Do not apply var -
nish to the rubber seal between =1 and #2.
Cut secondary conduit #10 to length arn
assemble under the transition.

(b) Should the power transformer t-:
positioned on its foundation prior to the
switchgear, follow the procedure of para-
graph iai above, except move the switch.-
gear up to the power transformer after

assembling the transition compartmer:
to the switchgear.

(c) If the power transformer and metal-
clad switchgear are in place, disassembl«
transition as [ollows: €Imove covers *-
and #9, adapter #1, dome =7, braces 4.
Apply éierling U 310 varnish to both side=
of gasket #2A, and to the surfaces agains-
which the gasket presses, before boltir.

#2 to metal-clad throat. Apply Sterlirs:

U 310 varnish to both sides of gasket #1A,
and to the surfaces against which the gaske*
presses, and loosely fasten =1 and #1A -
transformer tank. Slide throat of #3 int-.
#1 and maintain approximately 4 1/2'
from #3 to tank. Assemble braces <3
top and bottom to maintain size and prope:
alignment, then tighten 41 to transforme:-
tank. Assemble connections, terminals,
supports and complete all joints. Assembls
dome #7, side covers #8 and bottom cover
#9.  Cut secondary conduit #10 to leng::
and assemble under the transition.

Connect heaters located ir. 13.8 i
class transition compartment.

Indoor transition compartments are
shipped assembled together with the ac-
jacent metal-clad switchgear uni:s,

BREAKER REMOVABLE ELEMENT

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

The elevating mechanism isaccuratels
leveled and checked at the factory and shoulz
need no adjustment. Do not instzll or re-
move the breaker or make any ad'ustments
unless the breaker is open.

Rub a small amount of contzct lubri-
cant D50H47 on the silvered portion of the
breaker studs to form a thin ccating for
contacting purposes.

Lower the elevating mechanizsm lifting
brackets until the lifting brackets zre in the
fully lowered or test position. The breaker
should then enter the housing freely, Push
the breaker into the housing until the wide
part of the breaker supporting plite rests
against the front part of the lifting bracke:
of the elevating mechanism, Theclearance
between the interference block on the break-
er and the interference block on tze inter-
lock mechanism (dimension X", Fig. 22
should be from 1/16" to 1/8",

Carefully raise the breaker tc the con-
nected position. The clearance berween the
breaker supporting plate and the s:op bolts
should be not more than 1/32", Trenlower
and remove it fromthe unit. When elevating,
note that breaker studs center wit: respect
to the stationary disconnectingdeviceorin-
jury to the contacts may result.
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(d) If proper contacting cannot be at-
tained by the above methods, itis necessary
to adjust the stationary disconnecting device
tube, DO NOT MAKE ANY ADJUSTMENT.
COMMUNICATE WITH THE NEAREST
GENERAL ELECTRIC CO. OFFICE FOR
ADDITIONAL INFORMATION.

The trip interlock should be checkedto
see thatthe removable element is obstructed
from being raised to or lowered {ro:n the
operating position. Using the manuziclosing
device, close the breaker and thex push it
into place for elevating. Snap the selector
switch to the "Raise" position arc pull the
clutch handle forward. A definite stop
should be encountered preventing the motor
circuit limit switch from energizing the
circuit. Then trip the breaker manually
and elevate to the raised position. Elec-
trically close the breaker. Snap the selector
switch to the "Lower" position anc pull the
clutch handle forward. Again, 2 definite
stop should be encountered preventing ?he
motor circuit limit switch from energizing
the circuit,

& oim If the interlock does not function asin-

dicated above DO NOT MAKE ANY AD-
JUSTMENTS. COMMUNICATE WITH THE

mact surisg 5 mecithe  NEAREST GENERAL ELECTRIC CO. OF-
== -scon- FICE FOR ADDITIONAL INFORMATION.

On units equipped with statiorary aux-

atianc-rdis-  iliary switches (Fig. 45A, reference <69),
should ma-s 5 ne i
ontact lueynag
cuds. Cofur: grins

the clearance between the end of the swi_tch
mechanism operating rod and the operating
plunger on the circuit breaker shocldbe Oto
1/8'" with the circuit breaker in the raised

.t contact fod aat smrtat  and open position, Any adjustment in this

dimension must be made on the circuit
breaker. See instructionbook furnisied with
circuit breaker for method of aciustment.
Care should be taken to prevent cesiroring
interchangeability of circuit brezxers by
excessive adjustment on one breaxer.

TESTING CABINET
The testing cabinet, Fig. 23, should be

installed on the wall at a Iocati-:',—.‘ where
maintenance and testing of the brezker can

st ige n- lower be conviently done. Conduits must be in-

Lock stalled to carry cables to supply control
power for testing.
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Metal-clad Switchgear GEH-1802
ADDITION OF UNITS TO EXISTING
EQUIPMENT

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

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

Figure 18 indicates the special pro-
cedures required to add new metal-clad
units to outdoor equipment without protected
aisle, and Figure 19 indicates the special
procedures required to add new metal-
clad units to outdoor equipment with pro-
tected aisle, For indoor equipment, it
is usually necessary only to remove the
end cover sheets and to re-assemble them
on the new units after these are located
and bolted to the existing units, Other-
wise, the installation procedure is the
same as described above.

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

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

CONNECTIONS

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

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

(1) Wipe sliver clean. Do not use
sandpaper or any abrasive on the
silvered surface. Avold handling
of cleaned surface as much as
possible,

(2) A sufficient quantity of D50H47
grease should be applied to the
oint at each contact area so that

e complete contact area will be
thoroughly sealed with excess
grease squeezed out of the joint
when tightened.

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

(4) In somecases external connections
are made to metal-clad bus by
bargs, The metal-clad bars are
normally silver plated. Unplated

bars, either copper or aluminum,

should not be used to connect to
silver plated bars.
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MAIN BUS ASSEMBLY

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

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

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

Bolt Copper Aluminum
Size or Steel or Compound
3/8"-16 180-300 180-240
1/2"-13 360-540 360-480
5/8"-11 420-600 420-540
Fig. 24

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

(d) Place molded covers around the
bolted splice joints, Note that compound
filling ce is at top of joint, andadd filler
pleces furnished for the purpose to the
bottom of box and around bus bar lamina-
tions (Fig. 20) to prevent compound leakage
while filling. eal should be placed
over the joints to make the box free of
leaks while filling. The Duxseal should be
removed after the compound has set. G.E.
#860 cord should be used to hold the molded
parts securely in place,

(e) Heat G.E. D50H49 compound (fur-
nished) to minimum 2000C and maximum
of 2200C, Avoid overheating the compound
for the dielectric strength may be sericusly
affected. Pour the compound into the molded
covers intermittently, allowing an interval
of cooling to prevent formation of gas or
air pockets, The final pouring should be
level with the top of the box and should be
done only after due allowance for shrinkage
ts made. Refer to Pig. 15.

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

(g) Taped joints may be used instead
?Inboxed joints, I they are, insulate as
ollows:

{1) Fill all cavities around bolts and
nuts with Duxseal compound to
form smooth surface for taptnf,
thus preventinf air voids. This
compound is notan insulating med-
{um and should not be used for that
purpose.

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

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

{4) Over the insulating tape, apply one
layer of white cotton tape, half lap,

as a binder.

(5) Over the white cotton tape, brush
a good coat of U 310 varnish.
Varnish may be thinned if neces-
sary, with Xylene, DSB9.

(h) Replace all covers previously re-
moved,

(2) For 4.16 kv equipment:

(a) Remove compartment covers.

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

(c) Place flexible molded cover over
joint, as shown in Fig. 15. Note that on
joints where no tap is made from bus the
al‘:et&ng in the molded cover should be at

e top.

(d) Secure flexible cover with self-
locking fasteners furnished. Joint insula-
tion is now completed.

(e) Replace all covers previcusly re-
moved.,

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

BUS DUCT

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

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

Quidoor bus ducts must be gasketed at
the joints between shipping sections. Coat
both gides of the gasket and the flanges of
both duct sections with Sterling U310 var-
nish before assembly. Bolt the two duct
sectlons together, then fasten roof cap in
place over the joint.

Outdoor bus ducts of the 13.8 kv class
are provided with heaters., Connect these
heaters in accordance with the wiring
diagrams furnished with the equipment
before energizing the bus duect.

PRIMARY CABLES

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

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




Fig. 26 (K-6500903)

Fig. 26 (104A2714)

There are two common methods of
making primary cable connections:

(a) Potheads (sce Figures 40 and 41)
are used when it is desired to hermetically
seal the end of the cable to make a molst-
ure-proof connection between the cable and
the switchgear bus, A pothead also pre-
vents seeping of oil from the end of oil
impregnated varnish cambric or paper in-
sulated cable,

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

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

POTHEADS

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

Three-Conductor Potheads

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

{a) Remove the wiping sleeve and cut
the tapered end at a point where the cable
will enter it freely, and file off sharp edges.
Temporarily reasgemble 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 bush-
ings. Handle with care and avoid sharp
bending which might damage the insulation.
Mark a point on the lead sheath of the
cable about 1-1/2 inch above the bottom of
the wiping sleeve.

(¢) Remove the pothead from the unit,
disassemble the wiping sleeve and slip it
and its ket over the cable as shown in
Figure 27.

{d) Remove the lead sheath from the
cable to the point marked in operation *"b"
as shown in Figures 28 and 29 proceeding
as follows:

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

Clean and tin the outside of the
lead sheath for about 3 inches and bell out
the end of the lead sheath,

VLATES

‘T LIS

i

Secnonan ™t

T

N

[EETTTTTTTTe,

h
AR LV

STETIONAA"
SVIRTICAL Ri3ERS

souct ¢

.. X
YAPC feateon K Fi i

Metal-clad Switchgear GEH-1802

RPPLY DURSZAL ARCUHD DOX JOINTS

0 MAKE LEAX PEooF

WHILE FILLING WITH COMPOUND.
DuSEAL To FE REroveD.

=
Kl

AR

SARENRIANCE NN N 1y A

ST Y

SECTION TRRODGH
B3 CONKECTION

sceTion A" SteTIoN AL

END COUNECTION

Fig. 25 Method of Making Bus Bar Coanections

FINAL TAFPE
SHOULD OVER
LA, 3"

DUXSEAL

~
For ¥ “HeRKoLiTE BYS
BARS USE /0,708 X " X 21
T202 . FOR & “QARS USE
IO P, X" X 29 T 202

Flg. 26

4L WIODE SO ML [ 202 LAPPESD
DOUBLE THIENNESS OVER BOLT

RRER AND OVERLAPPING IT/ISER

BAR 17 TWEN PROCELD 7O TAPE o
A NORNIRL rPANVER . (# RowL3(15EEs,
FAPE FoR 4"BARS AND & RouS FoR

& " 8AKS.)

13.8 XV Taped Joints

21




GEH-1B02 Metal-clad Switchgear

Fig. 35

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

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

22

Fig. 36

Construct stress relief conesinaccordance
with the recommendations of the cable
manufacturer. See Figure41 for one recom-
mended method. On lower voltage cables,
belling out the end of the lead sheath ordi-
narily provides sufficient stress relief.
(Stress cone material will not be furnished
with pothead).

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

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

(j) Assemble gaskets where shown in
Fig. 41 and bolt insulator support plate and
wiping sleeve to pothead y. Compress
gaskets by a partial turn on each bolt suc-
cessively until the gasketis uniformly com-
pressed to dimensions shown in Fig. 41.
Check to be sure the terminal studs are
seated properly on their gaskets, then

Fig. 38

screw contact nut in place after assemb n
top gaskets and washers. See Figures
33 and 34. o

(k) Make a plumber's wiped jolnt b
tween the wiping sleeve and the lead shoat
of the cable, as shown in Figures35and ¥

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

Heat #227 or #1332 compound to&
pouring temperature, 165°C. Do not o¥
heat compound as higher temperatures
injure cable insulation and also re
excessive shrinkage of the com
cooling. Before and while filling, : '
pothead body and stand pipe to preven X
den chilling of coquundo\;&hslchﬁ:y result
in the formation of air v .
may be warmed by playing ablo:llorcilo'!"
the body, taking care that no rec
reaches the porcelains or gaskets.
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Fig. 39

Pour until the compound appears
&l the Insulator support plate plug holes.
- Bmsert plugs and continue filling until it
zr- at holes at the top of terminal
i Insert plugs and continue pouring
the pothead and compound cools to
il atr which might form.

; When the pothead has cooled, re-
®move {llling pipe and insert plug. Glean
&l compound which might have overflowed
©a the outside of the porcelains.

~(m) Assemble pothead connectionbars,
eage as outlined under "Connec-

i ge 18). See Fig. 38. In
Coamections as follows: 5 sulate

(1) Fill all cavities around bolts
with Duxseal compound to form
surface for taping, thus preventing
. This compound is notan insulating
and should not be used for that

ik

) Wrap with 1202 Irrathene ta
pe pro-
rudm in Figs. 39, 40 and 41, the
s layers depending on the voltage
¢ equipment. Where there are
angles, apply additional layers to

ﬂnc:c‘;-uivalenl of the insulation of the

il

(3) Over the insulating tape, ap-

1-202 & V.C. - One layer, wound 2/3 lap requires 3 turms around bar
ta one width of tape, One layer thickness 1p 3 times tape thickness.
COTTON - One layer, wound 1/2 lap reguires 2 turns around bar in
eas width of tape. One layer thickneas is 2 times tape thiclmess.

1
Irrsthene #202, width 1 1/2" thickness 0.010". Keep tension on

'
Cotton ARALDIO (#650-116) width 1 1/2" thickness 0.007".

Ay
Yarnished casbric A22A11A (#992) width 1 1/2", thickness

Insulation of Connection Bars

e

LEAD SHEATH ()

Fig. 40

ply one layer of white cotton tape, half
lap, as a binder.

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

Single-Conductor Potheads

The procedure for installation of sin-
gle-conductor potheads is in general the
same as described for three-conductor
potheads.

Cable Entrances Other Than Wiping Sleeves

Stuffing box cable entrance fittings are
used for cables other than lead sheathed.
These fittingse may be provided with or
without armor clamps as necessary.

The fitting consists of a castand mach-
ined base, one or more rubber or neoprene
washers, and a packing nut which compress-
es the washers around the cable. These
parts should beassembled on the cable in the
above order, with the base nearest to the
pothead. The packing nut should be tightened
after the cable is located in the potheadand
before any compound is poured.

Where an armor clamp is required, it
is usually made an integral partof the pack-

sTuo X1z Tu'os

=% |; \I 5
ey
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EXTEND TAFPE /INFLATiCAr
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=~ FINISH WITH 10 MIL INSULRTING TAPE
FLAYENS FLAS FEs¥s whesr STERLING
U310 weprsH

BUILD UP WITH 10 ML

OF BUILD UP TO HAVE 785 ) MORE TAPL
THAN ORIGIHAL INSULATION.

WV.C TAPE, CEMTER

COPPER BRAD TO BE CUT AT AH ANGLE
# 18* £ SOLDLRED TO COFPLA SHIELD
TAPC ON cagu .‘l‘uc‘lb:gun: \:atg:b
TIGHT AND CLOEE. AL N

BRAD 70 BE BOLGLRED ALONG TWO
LINES PARALLEL To CABLE TO
FPRLVENT SCPARATION.

OFPER BRAID TO BE WOUND ARCUND
METALLIC BINDELR AND SOLDERED
BOTH TC BINDER AMD LEAD SHEATH.

USEY SAL, 3,E. COMPOUND,AS FURNISHED,
TO FiLL POTHEAD AFTCA MAKING
CONMNECTIONS.

Single-Conductor Pothead with Stress Cone

ing nut. This requires that the packing nut
and armor clamp be tightened on the cable
before the assembly of the pothead is com-
pleted.

Cable Sheath or Condult Grounding

Where three-conductor conducting
sheath or shielded cables are used, or
where non-conducting sheath cable is car-
ried in metallic ducts or conduits, it is
usually desirable that both ends of the cable
sheatn or conduit be grounded directly to
the switchgear ground bus or structure or
other apparatus. In some cases this may be
accomplished by the mounting of potheads
or terminating fittings on a grounded sup-
port. When such mounting cannot be ar-
ranged, a separate ground wire should be
connected between the cable sheath or con-
duit and the switchgear ground bus.

Where single conductor conducting
sheath cables are used, the same procedure
should be observed, except that only one
end of the sheath should be grounded. This
also applies to single conductor non-con-
ducting sheath cables in separate metallic
conduits. Where three phases are carried
by single conductors in a common metallic
conduit, grounding procedure should be the
same as that described for three conductor
cables.
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TERMINATION WITHOUT POTHEAD
SINGLE-CONDUCTOR

1. Cut cable to proper length,

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

3. Unwrap shielding tape to point M,
cut and solder it in place avoiding exces-
sive heat on insulation. Remove outer
gemi-conducting _tape for same distance.
Tﬁorouﬁl clean surface from which the
semi-conducting tape was removed.

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

§. Attach terminal lug to conductor.

U the cable is aluminum, the conductor

surface must be carefully abraided and the

cable covered liberally with a joint com-~

ou:ud recommended by the cable manu-
cturer.

6. Taper tinsulation for one inch as

ghown.

7. Agpl end seal. Clean surface over
which splicing tape i3 to be applied and
coat with G.E, No. A50P68 adhesive cement
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Fig. 41 Triple-Conductor Pothead

or equivalent. When solvent evaporates,
bulld up with splicing tape GE8380 or
equivalent, as shown.

Dimensions in Inches
Rated A

kv
Phase to Phase

Indoors B
Dry Locations

2to 5 5
6 to 10 9
1to15 14

W

1

8. Build stress cone. Cleancablesur-
face and coat with G.E. No. AS0P68 adhesive
cement or equivalent, When solvent evag)o-
rates, build up cone with splicing tape GE~
8380 or equivalent, for length B plus B.
Between points M and P, tape is apglled 80
that wrapped thickness at N is equal to 75%
of the original insulation thickness - and
8o that the cone tapers to zero thickness at
points M and P. Apply one layer No, 33
Scotch tape or equivalent, half lapped. Ob-
tain a smooth wrapping but do not stretch
tape more than necessary.

9. Pass a turn of tightly drawn braid
around exposed portion of shielding tape at
point M and solder in place. Then applz
shielding braid in tightly drawvn 1/6 inc

i anal ey
SOPEpR h‘j e ,{w
'E
el )
/
A
A4

lap wrappings to point N and spot solder.
Terminate the braid by cuiting 1/2 inch
be{'ond soldering point, Turn down and
solder loose ends to preceding turns, Wrap
four to six turns of No. 19 AWG tinned
copper wire arcund shielding braid and
si:fderﬁu Sollder a,‘ljlv18 tl.l!'ll;: of braid togeth:;
alon ee lengthwise lines equally spac
arouid braided surface,

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

11. Penctil 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 ag shown on drawing.
Apply one layer No. 33 Scotch tape or
equtvalenlhhalf lapped. Obtain a smooth
wrapping but do not stretch tape more than

necessary.

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

(7-6595322)

Fig. 41




, Fig. 42 (8026383) ? p

Fig. 43 (B230046C)

®

Fig. 44 (B232004C)
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Bt s s

Rear Yiew of Unit Showing
Through-Type Current Transformers

Fig. 42

TERMINATION WITHOUT POTHEAD
MULTI-CONDUCTOR

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

Pencil jacket 1/2 inch. Clean sur-
face over which sheath moisture seal is
to be applied. Take particular care in
cleaning outside jacket surface in order
to entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement or
equivalent. Allow to dry. Apply splicing
tupe GEB380 or equivalent to make moisture
seal as shown. This is done by starting
wrapping tape near end of jacket and wrap-
ping over ground wires for 1-1/2 inches.
Bend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to completion of moisture
seal including 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

TAPL ™ ACCORDANCE
wiTH G 33

SPLICNG TAPE GL 8380
of Lourv

p— CABLE INSULATION

Ha 33 SCOTCH TAPL
[~ om rouw

=

SPLICING TAPL GE 8380
O LQuIv

NOL 1D AW THNED
COPPER wiRE

NO 33 SCOTCH
TAPL OR CQuiv

SHILLDMG BRAID

SHIELDING TAPE

SPLICIMG TAPE G 8380
ury.
Ms33 SCOTCH Taef
O/ LQurY,
CROUAD STEP —

GROUND AT ADJACENT
FRAME WEMBLR

Termination Without Pothead
Single-Conductor

Fig. 43

grounding strips are to be joined together
to a common ground. This common ground
raust then be grounded.

GROUND FAULT CURRENT TRANSFORM-
ERS (THROUGH-TYPE)

Through-type current transformers
(see Fig. 42) are furnished where specified
for sensitive protection against ground
faults, These transformers are normally
installed in a horizontal position directly
above or below the primary cable terminals,
so that the primary cable or cables canpass
through them. One transformer isrequired
for each three-phase circuit.

Where armored cable isused, thearm-
or must be terminated and grouncfcd before
the cable passes through the transformer.
Armor clamps are furnished for this pur-
pose when specified.

When lead or other conducting sheath
cable, or cable with shielding tape or braid
is used, itis recommended that the sheathor
shield be grounded solidly tothe switchgear
ground bus. The ground lead should be bond-
ed to the sheath or shield on the side of the
current transformer away from the primary
terminals. Incaseswhere the ground cannot
be applied before the cable passes through
the transformer, bond the lead to the sheath
or shield between the transformer and the
primary terminals., The ground conductor
must then be passed back along the cable
path through the current transformer before
being connnected to the ground bus.

Where potheads are used in units pro-
vided with ground fault current transform-
ers, the pothead mountings must be insulated
from ground.

Metal-clad Switchgear GEH-1802

CABLE LUG

SPLICING TAPE GE 8380
OR EQUIV. =
END SEAL

CABLE INSULATION

NO. 33 SCOTCH TAPE
OR EQUIV.

SPLICING TAPE GE.B380
OR EQUIV,

SHIELDING BRAID
(HAND APPLIED)

o
l

u—o-i—-—--
T
|
|

CABLE SHIELDING
TAPE

NO.33 SCOTCH TAPE
OR EQUIV.

MOISTURE SEAL

SPLICING TAPE G.E 8380
OR EQUIV.

} ‘-r-\— GROUND

WIRES

GROUND AT ADJACENT
FRAME MEMBER

Fig. 44 Termination Without Pothead

Multi-Conductor
CONTROL CABLES

When control conduits enter the unit
from below, the conduit should not ex-
tend more than 4 inches above the floor.
The control cables may be pulled through
the conduits before or after the switch-
gear is installed, whichever is more con-
venient.

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

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

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

Where units have been split for ship-
ment, any control or other secondary leads
which must connect across the split will
be arranged with terminal blocks in the
cross trough or convenient side sheet
so that the wires can be reconnected.
The wires will be cut to length and form-
ed before being folded back so that a
minimum of time will be required for
reconnecting them.
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GROUND BUS

‘ The ground bus is bolted to the rear

or the frame near the bottom. It is ar-
ranged so that connections to the station
ground can be made in any unit. Where the
equipment is shipped in'more than one group,
the sections of ground bus must be con-
nected by using the splice plates furnished
with the equipment. Apply grease and as-
semble joints as cutlined under "Connec-
tions" (Page 20). Ground bus connections
are made in the lower portion of the cable
entrance compartment. The switchgear
ground bus must be connected to the station
ground bus by a conductor having a current
carrying capacity equal to that of the
switchgear ground bus. Itisveryimportant
that the equipment be adequately grounded
to protect the operator from injury when
short circuits or other abnormal occur-
rences take place and to insure that all
parts of the equipment, other than live
parts, are at ground potential,

LIGHTNING PROTECTION

It will be the responsibility of the pur-
chaser to provide suitable lightning ar-

After the equipment has been installed
and all connections made, it should be
tested and inspected before putting in ser-
vice. Although the equipment and devices
have been completely tested at the factory,
a final field test should be made to be sure
that the equipment has been properly in-
stalled and that all connections are correct
and have not become loose in transporta-
tion. The primary equipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instruments and meters are given
in the instruction book furnished for each
device. The settings of the protective re-
lays must be coordinated with the other
relays on the system and therefore these
relays must be set by the purchaser. Gen-
eral instructions on setting the relays are

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

All circult breaker removable ele-

ments of the same type and rating which
have duplicate wiring may be interchanged.

BREAKER POSITIONING

To place the circuit breaker in oper-
ating position, proceed as given below:

Clean contacts and cover with a very
thin coating of Contact Lubricant D50H4T.

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

26

resters to protect the switchgear from
damage due to lightning. The General
Electric Company's recommendations as
to the types of circuits ret}ulrlng lightning
protection, and a list of recommended
lightning arresters, are contained in Bul-
letin GER-141, coples of which are avail-
able upon request.

DOOR ALIGNMENT

I for any reason it is necessary to
realign the doors of metal-clad switch-
gear during installation the procedure given
{n th: following paragraphs should be fol-
owed,

After checking that the switchgear
is level and plumb as described above,
start at either end of the switchgear Line-
up and realign each door individually as
required.

The top of each door should be level
with the adjacent doors; the sides of each
door plumb; the surface of each door flush
with the adjacent doors; and the space

TESTING AND INSPECTION

given in the relay instruction books. Spec-
ial (nstruction books are furnished for
complicated automatic equipments, des-
cribing the sequence of operation of the
devices required to perform the desired
function.

When transformers are furnished to
supply the control power, the primary
taps should be selected so that the control
voltage indicated on the wiring diagram
is obtained on the secondary of the trans-
former. When a battery is used to supply
the control power, the cables from the
battery to the switchgear should be large
enough to avold excessive voltage drop.
The voltage at the terminals of the breaker
closing coils, when the breaker is belng
closed, should not be less than 112.5 volts
for 125 volt coils and 225 voits for 250
volt coils.

OPERATION

To raise the breaker, operate the
elevating control selector switch just in-
side the door on the right hand side to
"Raise”. A clutch handle just above the
elevating motor ts then pulled forward
until it closes the clutch limit switch and
engages the motor to raise the breaker
in the housing. The clutch handle is held
in this position until a limit switch on the
structure opens to stop the motor at the
end of the upward travel of the breaker.
The selector switch must not be used to
energize or interrupt the motor circuit
at any time. See Fig, 22,

To lower the breaker, proceed the
same as for raising exceptoperate selector
switch to "Lower".

The clutch must be held in the en-
gaged position; otherwise, a spring will

between adjacent doors equalized to per-
mit their free swing and present a neat
appearance. The door stops should be ad-
justed to permit a door swing of approx-
tmately 1050,

Doors may be raised or lowered ver-
tically, or moved forward or backward
horizontally, by loosening the hinge mount-~
ting nuts on the left side sheet and shifting
the hinge and door assembly as allowed
by the slotted holes in the hinge.

Doors may be shifted to the right or

left by adding or removing washers or
sll:imts from between the hinge and side
sheet.

Doors may be plumbed by slightly
bending the appropriate hinges. To do
this, open the door and insert a drift
pin in either of the two holes in the
hinge, Pulling forward on the drift pin
will move the door to the right, and push-
ing back will move the door to the left.
Adjust each hinge individually as required
to plum the door.

The operation of the breaker with its
associated devices may be tested in the
unit while the equipment is energized by
use of the test coupler which s furnished.
Lower the breaker to the test or down
position, Attach the test coupler to con-
nect the breaker secondary disconnecting
device to that on the structure.

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

Potential transformers and control
power transformers must be disconnected
during high voltage testing.

return it to its normal position opening
the electrical circuit to the motor.

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

The motor is removed by unlatching
the motor assembly from the support an
disconnecting the motor lead plug,

After removing the motor, pull the
clutch forward and insert the manual wrench
{nto the end of the clutch coupling. The
breaker must be tripped before the wrench
can be inserted and held in the clutch
coupling,

TRANSFER TRUCKS

Circuit breaker transfer trucks are
furnished with outdoor metal-clad switch-




.- gear to facllitate moving of circuit break-
’ . ers from unit to unit or to maintenance

T N Areas.

The platform at the front end of

f ‘the transfer truck is adjustable in height.

'Y

See Fig. 8, view A, for instructions for
adjustment. The truck is equipped with
two latches, one to hold the breaker on
the truck and one to hold the truck to the
metal-clad switchgear unit. Both latches
engage automatically, and both are re-
leased by a single T-shaped foot pedal
on the rear of the truck, Depressing the
left side of the pedal unlatches the truck
from the switchgear unit, and depressing
the right side of the peéal unlatches the
breaker from the truck.

SPACE HEATERS

Space heaters are provided in all
outdcor equipment in order to keep the
inside temperature several degrees higher
than that outside. Heaters are also fur-
nished for indoor equipment when it is
known that abnormal atmospheric condi-

A regular maintenance schedule should
be established to cbtain the bestservice and
reliability from the switchgear. Plant
operating and local conditions will dictate
the frequency of inspection required. For
specific information regarding the mainten-
ance of devices, such as circuit breakers,
relays, meters, etc., refer to the separate
instruction book furnished for each device.
The inspection cabinet, which is furnished,
provides a convenient means for maintaining
the circuit breakers. Under normal condi-
tions the protective relays do not operate,
therefore, it is important to check the oper-
ation of these devices regularly.

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

BEFORE ANY COVERS ARE RE-
MOVED OR ANY DOORS OPENED WHICH
PERMIT ACCESS TO THE PRIMARY CIR-
CUITS, IT IS ESSENTIAL THAT THE CIR-
CUIT BE DE-ENERGIZED.

The primary circuits of metal-clad
switchgear are ingulated in order toreduce
the size of the equipment. However, this
insulation, except in one or two instances,

tions exist at the installation, or when
gpecified by the purchaser.

By maintaining a slight temperature
differential, the heaters help facilitatedry-
ing and prevent condensation and the re-
sulting corrosion and insulation deter-
{oration which might occur.

Heaters are normally Jocated at the
sides of the breaker units, a few inches
above the floor., In auxiMary compart-
ments with a single rollout, the heaters
will be in the space above the rollout.
In auxiliary compartments with two roll-
outs, the heater will be on one of the
rollouts, for greater accessibility. Heat-
ers may also be located in superstructure
compartments, transition compartments,
and in bus ducts, if the operating con-
dittons require them.

Before energizing the heaters, be sure
the power source is of the proper voltage,
frequency, and phase arrangement, and

MAINTENANCE

requires a certain amount of air gap be-
tween phases and to ground to complete the
insulation. Inserting any object in this air
space, when equipment is energized, wheth-
er it be a tool or a part of the body, may
under certain conditions, in effect, short
circult this air gap and may cause abreak-
down in the primary circuit to ground and
cause serious damage or injury or both.

Care should be exercised in the main-
tenance and checking procedures that acci-
dental tripping or operation is not initiated.

The switchgear structure and connec-
tions should be given the following overall
maintenance at least annually.

1. Thoroughly clean the equipment, re-
moving 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 between phases of the insulation of
buses and connections, Since definite
limits cannot be given for satisfactory in-
sulation resistance values, a record must
be kept of the reading. “Ieakenlng of the
ingulation from one maintenance period
to the next can be recognized from the re-
corded readings, The readings should be
taken under gimilar conditions each time if
possible, and the record should include the
temperature and humidity.

RENEWAL PARTS
ORDERING INSTRUCTIONS

Metal-clad Switchgear GEH-1802

is connected in accordance with the wiring
diagrams furnished with the equipment.
Also, be sure to remove all cartons and
miscellaneous material packed inside the
units before energizing the heaters.

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

It* 8 recommended that the heaters
be energized at all times and that ther-
mostatic control not be used. If thermo-
static control is used, the contacts of
the thermostat should be set to close be-
tween 95 F and 100 F on falling temper-
ature, de-energizing the heaters only when
strong sunlight beats on the switchgear.
Under no condition should a differential
thermostat be used to control the heaters
because under conditions of extremely high
humidity this type of thermostat will not
operate at all times to keep the heaters on
enough to prevent condensation in the
switchgear.

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. Potential
transformers and control power transform-
ers inlxlmstbe disconnected during high voltage
testing.

3. Clean elevating mechanism and lub-
ricate jack screws and gears with lubri-
cant G, E, Co. #D50H1S (Atlantic Ref, Co.
#52 or equal).

4. Check primary disconnectingdevice
contacts for signs of abnormal wear or over-
heating. Clean contacts with silver polish.
Discoloration of the silvered surfaces isnot
ordinarily harmful unless atmospheric con-
ditions cause deposits such as sulphides on
the contacts. If necessary the deposits can
be removed witha good grade of silver polish.

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

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

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

1. RENEWAL PARTSSHOULD BE ORDERED FROM THE MEDIUM VOLTAGE SWITCHGEAR DEPARTMENT,
2. ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY

REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER,

CH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED. 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.

FURNISHED.

3. SPECIFY THE QUANTITY
4, STANDARD HARDWARE, S

b
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Metal-clad Switchgear

PRIMARY DISCONNECT DEVICES

(SEE FIG. NO. 10)

[REF.|
NO.

DESCRIPTION

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

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

NOTE: Insulating material

Ref. Nos. 5 and 6 will be furnished
with order.

Fig. 45A VYiew Showing Elevating Mech-
anism Motor and Control Unit

POSITIVE MECHANICAL INTERLOCK

(FIG. NO. 45A)

required for

REF. NO.

DESCRIPTION

3
4
4
4

18

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115-v d-c)

Elevating mechanism motor
(230-v d-c)

Elevating mechanism motor
(230-v d-c)

Spring only

ELEVATING MECHANISMS

REF.NO DESCRIV L'ION
T Miter gears, pair
TA Groov pin for miter gear
8 Shaft, right
8A Shaft, left
9 Sprocket
9A Groov pin for sprocket
10 Spur gear
10 Pinion gear and rod
10A Groov pin for spur gear
11 Stop stud
11A Stop bolt
12 Pinion gear and rod
12 Spur gear
12A Groov pin for spur gear
13 Locking spring
14 Stop shaft
14A Groov pin for stop shaft
14B Stop shaft bracket
15 Clutch spring
15A Groov pin for clutch spring
16 Slide clutch
17 Jack screw

28
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Complete Left Hand (Ref. No. I) Complete Right Hand (Ref. No. 2)

Fig. 45 Elevating Mechanism for M-26 Equipments Rated 250 mva or less
and M-36 Equipments Rated 1200A 500 mva or less
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Complete Left Hand (Ref. No. IA) Complete Right Hand (Ref. Mo. 2A)

Fig. U6 Elevating Mechanism for M-36H Equipments Rated 750 mva,
M-26 Equipments Rated 350 mva and M-36 Equipments Rated 2000A

(8024 142)
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‘ Fig. 49 (8024367) Fig. 48 (8024366) . Fig. 47 (8024364) 5

Fig. 5l

Q@

Fig. 50 (8020152 & 8024361)

(8011607)

-

Fig. 47  Angle Bracket and Chain Drive
REF. NO, DESCRIPTION
19 Bracket
20 Roller
21 Retainer
22 Chain
' i
|
lJ‘l_. &

Fig. 48

Fig. 49

I~

Shutter Mechanism Assembly M-26

Shutter Mechanism Assembly M-36

Metal-clad Switchgear GEH-1802

Fig. 50 Bus Supports

3TA

REF. NO DESCRIPTION
25 Isolating barrier support angle
26 Rear isolating barrier
27 Intermediate isolating barrier
28 Front isolating barrier
29 Isolating barrier clip
30 Isolating barrier support
31 Front support clip (not shown)
32 Front intermediate support
33 Intermediate support
34 Rear intermediate support
35 Rear support clip (not shown)
36 Lower intermediate support
37 Lower intermediate support clip
37A Intermediate clamp assembly
(supersedes but does not replace
Ref. Nos. 31 - 35)
T0 i ?,74
1 N
A& s
i ' %7?3 R

s 2 RS

Fig. 51 Door Handles and Locks

REF. NO. | DESCRIPTION
L
70 ‘: Panel locking handle
11 | Panel handle
72 [ Door locking handle
3 Door handle
74 Socket

29



GEH-1802 Metal-clad Switchgear

REF.| LOCATION|RATING| ~ DESCRIPTION
— '

38 int. 1200A. |1 connection bar, down

39 int. © |1200A. |1 connection bar, up

40 end 1200A. |1 connection bar, down

41 end 1200A. |1 connection bar, up

42 int. 1200A. | no connection bar

43 end 1200A. | no connection bar

44 int. 1600A. |1 connection bar, down

45 int. 1600A. |1 connection bar, up

46 end 1600A. |1 connection bar, down

47 end 1600A. |1 connection bar, up

48 int. 1600A. |no connection bar

49 end 1600A. |no connection bar

50 int. 2000A. |1 connection bar, down

51 int. 2000A. |1 connection bar, up

52 end 2000A. | 1 connection bar, down

53 end 2000A. |1 connection bar, up

54 int. 2000A. | no connection bar

55 end 2000A. | no connection bar

56 int. 2000A. | 2 connection bars, dowrl

57 int. 2000A. |2 connection bars, up

58 end 2000A. | 2 connection bars, dowrl &

59 end 2000A. | 2 connection bars, up @

59A specify Insulating boot o

59B Plastic rivet for boot =
@
&
[re

N Fig. 52 Bus Connection Box
?ll.la or 13.8 kv Units)

(8026455)

Fig. 53

Fig. 53 Bus Connection Boot
(4.16 kv Units Only)

REF. NO. DESCRIPTION
60A | Limit Switch SB1 type (upper} E
60B Limit switch SB1 type (lower @
61 Light switch o
62 Keyless receptacle =
63 Duplex receptacle =
64 Strip heater 2
65 Fuse block, open type &
66 Fuse block, dead front &
67 Limit switch, mercury type [re

See 68 Complete secondary disconnect device

Fig. 45A(69 Complete stationary auxiliary
switch and mechanism

Fig. 5% Wiring Devices and Miscellaneous Parts

7
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21
{;D'—'. 208, 209

A
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. FUSe supoars

76 Fuge Suppors drPPEr
7o Shutter - Iwﬂr))
i8 'I‘ranstbrmer

o Barrjep

80 Barrier

81 Contact

82 Shutter gy ort
83 Groung shgg

84 Ground contact
85 Cover
86 Frame

87 Support

88 Support

89 Support

90 Carriage

91 Arc Quencher
92 Insulator

|

|
POTENTIAL TRANSFORMER ROLLOUT UNITE'

94 Barrier gy port
95 Barrier sugport
96 P.T, barri

. barrier
gg Shutter
Shutter Support
99 Contact {mavab!e)

100 Contact stationary

101 €c. disconnect (moya hle)
102 Sec. disconnect {stauf-mry)
103 Barrier

104 Contact

106 Ground shoe

107 Support

108 rame and Carriage

109 P. T. braigd (specify longth)
111 Support

112 Support

113 Cover

114 Carrlage

.’

CONTROL TRANSFORMER ROLLOUT UNIT |

175 Fuse support (upper)
176 Fuse support (lower)
177 Shutter

178 Transformer

179 Contact

180 Contact

181 Contact

182 Shutter support

183 Ground shoe

184 Ground contact
185 Cover

186 Frame

187 Support

188 Support

189 Support

190 Carriage

191 Barrier

|

|
|
f

EADS
SINGLE & TRIPLE-CONDUCTCR POTH

sembly
201 Triple-conductor poth#ad as
od:
ggg E‘lsu%a.tox'ls and support head
iping sleeve ctor p
;gg galgk?e%s for triple-cemaucto
206 Terminal
207 Cont}?ct nut
Washer
ggg Palnut (3/4 }t; l; 13‘5'}
210 Pipe plug 23 g < i
<t Stog plggm}t{ctor pothsss 28 .
a a
213 %lgg)'lea"d msmwr.cxmﬂor pothe:
212 Gaskets for single ance
= & o33
%} > “r;:;: ;?Ers}ggvmecha nical
a1t 3 fittings
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207,208,209

213

‘Fig. 58 (1103401) .

"")J T Fig. 58 Single and Triple-Conductor Potheads

Metal-clad Switchgenr GEH-1802

nnr.no.L DESCRIPTION

POTENTIAL TRANSFORMER ROLLOUT UNIT

114

CONTROL TRANSFORMER ROLLOUT UNIT

175
176
177

FUSE ROLLOUT UNIT

Fuse support (upper
Fuse s‘\:ggort ilgger‘
Shutter

Transformer
Barrier

Barrier

Contact

Shutter support
Ground shoe

Ground contact
Cover

Frame

Support

Support

Support

Carriage

Arc Quencher
Insulator

Barrier support

Barrier support

P.T. barrier

Shutter

Shutter support

Contact (movable)

Contact (stationary)

Sec. disconnect ?novmsle) -
Sec. disconnect (stationary)
Barrier

Contact

Ground shoe

Support

Frame and carriage

P. T. braid (specify langth)
Support

Support

Cover

Carriage

Fuse support (upper;
Fuse support (lower
Shutter
Transformer
Contact

Contact

Contact

Shutter support
Ground shoe
Ground contact
Cover

Barrier

& TRIPLE-CONDUCTOUR POTHEADS
g;:lple-conductor pothaad assembly

y
Insulators and support
Wiping sleeve d
Gaskets for triple-ceninctor pothea
Terminal
Contact nut
Washer
Palnut (3/4 in. - 12)
B ols Vi
e plug std,
%l:dgle-cgnductor pothas assembly
y and insulator
%siteta for single-¢nndmctor pothead
ng sleeve
Adgptgr for mechanicsl entrance

fittings
-

n
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Fig. 6

METAL-CLAD SWITCHGEAR
TYPES 26 AND #336
FOR MAGNE-BLAST AIR CIRCUIT BREAKER

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

The switchgear consists of one or more
units which are mounted side by side and
connected mechanically and electrically to-
gether to form a complete switching equip-
ment. Typical equipments are shoan in
Figures 1, 2 and 3.

The circuit breakers are easily re-
movable to provide maximum accessibility
for maintenance with minimum interrup-
tion of services. The switchgear is designed
to provide maximum safety to the operator.
All equipment is enclosed in grounded metal
compartments,

The equipment is available in the rat-
ings listed inthe following table. The ratings
of the equipment and devices are based on
usual service conditions as covered in
AIEE and NEMA standards. Operation at
currents above the equipment rating will
result in temperature rises in excess of
NEMA standards, and is not recommended.
For outdoor installation the same basic
equipment is built into a weatherproof
bousing as in Figures 2 and 3.

TYPES AM-4.16 AND AM-13.8
TYPE M26 ]
CIRCUIT TYPE INTERRUPT CURRENT | FIGURE
BREAKER CAPACITY
KVA .
AM-4.16-150 | Magne-blast | 150,000 1200 - 2000 4
AM-4.16-250 | Magne-blast 1 250,000 1200 - 2000 4
TYPE M36
CIRCUIT TYPE INTERRUPT CURRENT | FIGURE
BREAKER CAPACITY
KVA
AM-13.8-150 | Magne-blast 150,000 1200 - 2000 4
AM-13.8-250 | Magne-blast 250,000 1200 - 2000 i
AM-13.8-500 | Magne-blast 500,000 1200 - 2000 3
AM-13.8-750 | Magne-blast | 750,000 1200 - 2000 4
AM-7.2-250 | Magne-blast 250,000 1200 - 2000 4
AM-7,2-500 | Magne-blast 500,000 1200 - 2000 4

RECEIVING, HANDLIKG AND STORAGE

RECEIVING

Every casge or crate leaving the factory
is plainly marked at convenient places with
case number, requisition number, customs-

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

and other reasons it is necessary to divide
the equipment for shipment, with the unit
nitmber of the portionof equipment enclosed
in each shipping case.

The contents of each package of the
shipment are listed in the Packing Details.
This list is forwarded with the shipment,
packed in one of the cases. The caseis
especially marked and its number can also
be obtained from the Memorandum of Ship-
ment. To avoid the loss of small parts

when unpacking, the contents of each case,

should be carefully checked against the
Packing Detalils before discarding the pack-
ing material. Notify the nearest General
Electric Company representative at once
if any shortage of material is discovered.

All elements before leaving the factory
are carefully inspected and packed by work-
men experienced in the proper handling
and packing of electrical equipment. Upon

Fig. % Magne-blast Breaker

Fig- §

|

i

i
L ey
‘

i

Puszy Renovabtle Elcment

conlingency to be mot in

s

These instructions do not purport fo cover oll detcils or vorialions in equipment nor to provide for every possble
with instcllotion, operation or moinfenance. Should further information be desircd
or should particulor problems arise which are not covered sufficieatly for the purchoser’s purposes, the matter should
be referrod to the Generc! Electric Company.
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GEH-1802 Metal-clad Switchgear

REMOVABLE COVER FOR ACCESS °
TO WIRES IN WIRING TROUGH

ALL FLOOR STEEL TO BE FURNISHED BY PURCHASER

CHANNELS SHOULD BE SET LEVEL WITH EACH OTHER
AND SHOULD BE LEVEL OVER THEIR FULL LENGTH

ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS
ON LOADING AND OTHER NORMAL FAGTORS, AND SHOULD

i FLOCR STEEL BE EVEN
! \ WITH FINISHED FLOOR

-. BE DESIGNED IN ACCORDANCE WITH RECOMMENDED PRACTICE
OREAKER REMOVABLE
SIDE
0008 1
/wwt RAILS N FIMISHED FLOOR LinE
runy | P N Sy —

ADUGH FLOOR

stius RECOMMENDED METHOD

OOOR F’f

F!MS!;ED FLOOR LINE

P ] Teie. idl 0TS
2l C | LXLIN

o’
T~<noucn rLaon

NOTE: IT IS IMPERATIVE THAY ALTERNATE METHOD

AND THAT BOTH BE LEVEL Fig. &6

installation Details

{ TT-6418263))

Flg. 6




Metal-clad Switchgear GEH-1802

1T BAY ST KECESSAAY T0 AEMOVE
POTHEAD ORt CAGLE SUPPORT FOR
WENDER @

1
poost
0 OoPEN
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METHOD OF LIFTING

MEMBERS A-BC TO BE FURNISHED BY PURCHASER
A= RAISING MEMBER - CHANNEL OR WOQOD BEAM

8= 3° CHANKEL FURNISHED WiTH GEAR

€~ LIFTING JACKS
D~ COVER 0 BE REMIVED AND REASSEMALED
AFTER UNITS ARE 1IN PLACE

NOTE: WHEN LIFTING M-26 SWITCHGEAR
LOCATE SEAM "A" ABOVE LFTING
CHANNEES B~

)

@

( T7-6482630)

Flg. @

? ? ? 2 |
8 [ D\‘ 8
- A | Iy A, SO
N u\" iﬁ._d__{___ AR Y I
7 R SIS H
U 2 m 2 N .- L2

\—OOM OPEN

=7 .

ALTERNATE WMETHOD OF LIFTING

MEMBERS A @ £ TO 3f FURNISHED 8Y PURCHMASER
B - 3° CHANNEL FURHNISHED WITH GEAR
0 - COVER TO BE REMOVED AND REASSEMBLED
AFTER UNITS ARE IN PLAGE
€ ~ SPREADER

@ _For (ndoor Hetal-cled Switchgear
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{TT-6432618) .

Fig. 7

Metal-clad Switchgear GEB-1802

YO CMANSE MIIGHT OF TRUCE FLOOR, LOOSEN wgr a’
THRY OPENILG 1 TRUCK FLOOR, ADJUST SLOTILO
$CRCW °3° WiTw SCALw OPVER TO GIVE DCSIRLO
KOIONT, AND LOCK BY TiCaTimIng AU AL

A B TRUCR FLOOR

ADJUSTARLE WEEL vile “a”

SCREENS TO BL BOLTED ON
CACH LRD AT 1M3TALLATION

ADIVITASLE wHECL
stt vitw*A”®

4“" * o*
o
G
(52 5# Y § (‘y
’00.0“ o g
«‘:,'s Qa)
<

VIEW °Xx°

VIEW OF BREAKER END

INOWIRG ANCNORING OF UNITS
w1t T 8Caw BAST

FOUNDATION DATA

- AREA AHD OCPTM OF 301, BEARING SURTACES OF E4aCn
FOUNDATION MUST B ALTEAED 'TO SUIT SOIL COMDITIONS.
8OTTOM SURFACES OF FOUNDATIONS SMOULO BE ofLOw
#ROST ACTION OR GACKFILLED wWiTh PERVIOUS MATERIAL
ARD ADEQUATELY DRAINED.

SUAPASE "0°8HOULD BE LEVEL OVER s FULL LENGTW
70 INSURE CASY WANDLING OF MEMOVASLE ELEMENTS.
CONCAZTE PAD SHOULD BE RETINFORGED 1N ACCORDANGE
WITH STANDARD PRACTICL.
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for OQutdoor Hotsl-clad Switchgear



;‘Monnected position.

mlsoz Metal-clad Switchgear

scceipt of any apparatus an immediate
inspection should be made for any damage
sustained while enroute. I injury is
evident or an indication of rough handling
s visible, a claim for damage should be
filed at once with the the transportation
company and the General Electric Company
notified promptly. Information as to
damaged parts, part number, case number,
requisition number, etc., should accompany
the claim.

HANDLING

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

Each unit is made up of a secondary
enclosure and a primary enclosure, 3§
shown in Figure 8.

SECONDARY ENCLOSURE

The secondary enclosure is usually
located at the breaker withdrawal side of
the unit, although in certain units it may be
on the side opposite to the breaker with-
drawal area. It consists of a compartment
with 2 hinged door or panel upon which are
mounted the necessary instruments, control
and protective devices.

shlocks, fuse blocks, and some control de-
i are mounted inside the enclosure on

" side sheets and a trough is provided at

e top to carry wiring between units.

PRIMARY ENCLOSURE

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

BREAKER REMOVABLE ELEMENT

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

The circult breaker interlock mechan-
{sm 1s designed to obstruct the operator
from lowering the breaker from the con-
nected position or raising {t from the dis-
connected position unless the breaker is in
the open position. This interlock is also
designed to keep the breaker in the open
position while it is being elevatedor lower-
ed. With this arrangement it is imperative
that the circult breaker be tripped prior
to any vertical travel of the removable
element. Obviously if the .mechanism is
forced, it cannot perform its proper func-
tions. A positive stop prevents overtravel
of the removable element when raisedtoits
The secondary dis-
\oanecting device coupler is used for con-
ecting outside control circuits tothe circuit
breaker, operating mechanism, trip coiland
auxiliary switches, This coupler makes
contact automatically when the removable
element is raised to the connected position.

The “terminal -

the switchgear after it is removed from
the skids.

Methods of handling outdocr equipment
are shown in Fig. 1. After the equipment
is in place the lifting plates should be
removed and reassembled, "turned in" SO
that passageway at the ends of the equipment
will not be obstructed.

STORAGE

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

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

DPESCRIPTION

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

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

BREAKER-ELEVATING MECHANISM

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

B

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

.3. Store in a clean, dry place with a
nioderate temperature and cover with a
suitable canvas (o prevent depasit of dirt
or other foreign substances upon movable
parts and electrical contart surfaces.

4. Batteries should be uncratedandput
on trickle charge immediately on receipt.

5. If dampness or condensation may be
encountered in the storage location, heaters
should be placed inside tne units to prevent
moisture damage. Approximately 500 watts
of heaters per unit will be required,
Remove all cartons and other miscellaneous
material packed inside units before ener-
gizing any heaters.

can be readily inserted or withdrawn after
the carriage has been lowered to the dis-
connected })osimm without necessitating the
removal of any bolts, nuts or ScCrews. The
preaker cannot be lowered or raised until
it has been tripped. The breaker cannot
be closed except with the breaker in either
the operating or test position.

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

PRIMARY DISCONNECTING DEVICE

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

i

Fig. 8 wetal-clad Switchgear
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to Figure 9.
BUS COMPARTMENT

The mailn buses are enclosed in a metal
compartment with removable front covers
to provide accessibility.

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

: m springs to insure contact pressure. Refer

The bus ingulation is molded on the
bars except at the joints where the {nsuia-
tion is completed by means of compound
filled boxes or molded bhoots.

CURRENT TRANSFORMER AND CABLE
COMPARTMENT

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

POTENTIAL TRANSFORMER
COMPARTMENT

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

Fig.9 Refer to Flg. 36, 6£1-25390

The transformers are mounted on a
movable support equipped with primaryand
secondary disconnecting devices. Whenthe

potential transformers are disconnected, -

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

_DUMMY REMOVABLE ELEMENT

Dummy removable elements, Fig, §,
are used as a means of isolating circuits
or bus sections, where operation is infre-
quent and a circuit breaker cannot be
economically justified. The device con-
sists of a framework to simulate the cir-
cult breaker removable element with a set
of six studs 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 metal-
enclosed. The stationary structure is the
same as for a circuit breaker. When the
device is elevated into position, it con-
nects the front set of metal-clad discon-
necting devices to the rear set.
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& Under no conditions must the dummy

§ element be elevated or lowered whenthe bus

2 or the upit is energized. Key interlocks
are applied to insure that all sources of

= power are disconnected before the dummy

. element can be operated. Refer to Figure

(-]

™

FUSE DISCONNECTING DEVICE

/4-\ Current limiting fuses with high in-
Errupling rating are sometimes used in
% metal-clad switchgear to protect small

tranaformers or circuits where circuit

/
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“eakers cannot be economically or func-
anally justified.

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

GROUNDING AND TEST DEVICE

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

Fig. 13 (8004S07)

@

CFlg. 14 (8011450)

By —using “potential transformers, -it can-

__ algo be used for phasing out cables.

: The three studs of the device are sim-
iar to those of the metal-clad circuit
breakers. The studs are mounted on a re-

- movable.plate which can be placed ineither
of two positions. In one position the studs
will engage the front (Bus) contacts only
and in the other position the studs will en-
gage the rear (Line) contacts only of a
metal-clad unit.

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

. Before any installation work is done,

consult and study all drawings furnished

by the General Electric Company for the
% particular requisition.

These drawings include arrangement
drawings, wiring and'elementary diagrams
and a summary of the equipment. Mats,
screens, rallings, etc., which are external
to the switchgear, but which may be re-

tred to meet any local codes, wnust be
urnished by the purchaser.

LOCATION

The recommended aisle space required

at the front and at the rear of the equipment
__is shown on the floor plandrawing {urnished

W for the particular requisition. Thespaceat
'the front must be sufficient to permit the
ingertion and withdrawal of the circuit
breakers, and their transfer to other unlis,

®

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

Fig. 13

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

In addition to the device described
above, there is available a form of ground-
ing and testing device equipped with both
bus and line side buildings, power operated
grounding contacts, phasing receptacles,
and a complete safety interlocking system.
For details of construction and operation
of this device, refer to GEi-33957 for 4.18
kv equipment, or GEI-50114 for 7.2 kv and
13.8 kv equipment.

INSTALLATION

The space at the rear must be sufficient for
installation of cables, for inspection and
maintenance, and on some equipmenis 1o
draw out potential transformers.

PREPARATION OF FLOOR - ANCHORING

Indoor Equipment

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

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

Metal-clad Switchgear GEH-1802
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Fig. 1% Tanden Lock For Qutdoor 13.8 Units

TANDEM LOCK (WHEN FURNISHED)
FOR OUTDOOR UNITS

Outdoor metal-clad equipments with
more than one unit may be provided with a
tandem locking arrangement which makes it
necessary to padlock only one door on each
side. (In exceptionally long installations
two or more locks may be required oneach
side). The unitcontaining the operatingarm
of the tandem lock is clearly marked on
the drawings and also by nameplate on the
equipment itself. Refer to Flgure 14.

Before any door inthe equipment canbe
opened, it is necessary toopenthe padiocked
door and operate the tandem locking armto
the open position. In locking the equipment
the reverse procedure should be used.

Where it is desired to separately lock
any particular door, the tandem lock can
be disconnected ln 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
bekl.ocated in the units with the tandem
loc

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

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

be bolted to the floor channels.
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Provision should be made in the floor
for conduits for primary and secondary
cables, located as shown on the floor plan
drawing furnished for the particular requi-
sition, I desired, the conduits may be in-
Consider-
tion should be given to conduits which
night be required for future connections.

@ Outdoor Equipment

®

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

Since outdoor equipments are provided
with a 6" base, a transfer truck is required
to place the breaker in the housing. The
l}gvel'ladjustment on the truck is shown on

ig. 7.

When outdoor equipments are shipped
in more than one section, the joint in the
roof between sections must be weather-
proofed. Apply G.E. #1201 Glyptal® varnish
to the gaskets which are furnished and as-
semble the gasket between the roof sec-
tions and bholt together. See Figure 15,
Joints between transformer throats and the
switchgear should be weatherproofed in the
same manner. Refer to Figures 16and 16A.

Transition Compartments

Transition compartments for outdoor
unit substations may be one of two types
(Fig. 16 and 16A). These compartmentsure
normally shipped assembled. The full
height compartment (Fig. 16) cannot be
disassembled for imstallation. The throat
type compartment (Fig. 16A) can be in-
stalled in either of two ways, inaccordance

m‘s‘lﬂl the following instructions:

{a) Should the switchear be positioned
on its foundation prior to the power trans-
formcr, the complete transijion can be
mounicd on the metal-clad as asscmbled.

* Registered trade-mark of General Electric
Company.

Qutdoor Transition Compartrent

Remove covers #8 anu apply Glyptal* var-
cish #1201 to gasket 2A before boltingtran-
sition to metal-clad throat. Before jacking
the power transformer into its final loca-
tion, apply Glyptal * varnizh #1201 w eagset
1A ang place over mounting studs ontrans-
former tank wall, Slide transformer inplate
guiding the transformer mounting studs
throuzh the mcunting holes in =i, Ceunter
rubber seal between #1 and «3 before tignt-
ening nuts, maintaining 24" between trans-
former tark wall and end of metal-clad.

{b) Uthepowertransformerandmetal-
clad switchtear are in place, disassemblé
fransition as follows: Hemove covers =8
and #3, adapter #1, dome =7, braces 24,
Apply Glyptal*® varnish 41201 to gasket =2A
before bolting #2 to metal-clad threat.
Apply Glyptal* varnish 21201 to gasket 1A
and loosely fasten #1l and =1Atotransformer
tank. Slide throat of 33 into 1 and main-
tain approximately 4 1/2" {rom =3 to tanx.
Assemble braces #4 top and bottom to muin-
tain size and proper alignment, thentighten
#1 to transformer tank. Assemble copper,
terminals, supports and complete alljoints.
Assemble dome 7, side covers =8 and bot-
tom ccover #9. Cut secondary conduit «10
to length and assemble under the transi-
tion.

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

BREAKER REMOVABLE ELEMENT

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

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

Metal-clad Switchgear GEH-1802
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Fig. 184

Rub a small amount of contact lubri-
cant D30OH4T on the silvered portion of the
breaker swuds o form a thin coating for
contacting purpcses.

Lower the elevating mechanism lifte
ing brackets uniil the lifting brackets are
in the f{ully lcwered or test positivn, The
brezker should then enter the housingiree-
iy. The lower limit switch can be adjusted,
if necessary, to allow the breaker to enter
the housing., Push the brearer into the
housing until it rests against the stop atthe
rear of the eievating mechanism frame,
‘The stop has been adjusted at the faciory
su that the breaker will be in the correct
position reladive 1o the lifting brackets.
Raise the lifting brackets untid the breaker
is lifted clear.of the floor, Check 1 see
that the breaker 1s properly seated on the
lifting brackets.

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

Inspect the contact su}faces of both
the breaker studs and the stationary dis-
connecting devices,

(a) Each segment of the stationary
disconnecting device should make a heavy
iimpression in the contact lubricant D50H47
on the breaker studs.

(b) The wipe of the breaker studinside
the stationary disconnecting device, as in-

. dicated by the contact lubricant DS0H47,

| should be 7/8".

This indicates that the

breaker studs contacted at the full pres-

sure center of the silver band on the

stationary disconnecting device. The max-

sm:;nzm permissible variation in the wipe is
A\

{c) Should the inspection of the con-
tacts show that the breaker is no! being
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Fig. 17

Yiew Showing Elevating Mechanisa
Motor and Contro! lnit

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

(d) I proper contacting cannot be at-
tained by-the above methods; it is neces-
sary to adjust the stationary disconnecting

A tube, DO NOT MAKE ANY AD-
d fENT. COMMUNICATE WITH THE
1 .EST GENERAL ELECTRIC CO.
O rICE FOR ADDITIONAL INFORMATION.

The trip interlock should be checkedto
gee that the removable element is obstruct-
ed from being raised to or lowered from the
operating position unless the breaker has
heen tripped open. The breaker isprovided
with an arm which is pushed forward or
pulled back when the breaker is cpen or
closed. This arm enpages and holds aver-
tical bar when pulled back (breaker closed)
and prevents the clutch from being pulled
forward to engage the motor. When the
breaker has been tripped,. the clutch can
raise the vertical bar and engage the motor.
A limit switch on the vertical bar closes
the electrical circuit to the motor, if the
. elevating control selector switch has been
" moved to either "raise” or "lower', Refer
to Figure 17.

TESTING CABINET

The testing cabinet, Figure 19, should
be installed on the wall at a location where
maintenance and testing of the breaker can
be conviently done. Conduits must be in-
stalled to carry cables to supply control
power for testing.

ADDITION OF UNITS TO EXISTING
EQUIPMENT

Figure 15 indicates the special proced-
ures involved to add new metal-clad units to
an existing outdoor equipment. For indoor

sMement, it is usually necessary only to
= the end cover sheets and to re-as-

: them on the new units after these -

;: . .ucated and bolted to the existing units,
Otherwise, the installation procedure isthe
same as described above.
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CONNECTIONS

The main bus barsandother connection
bars may be either copper or aluminum. In
either case, the connnectionsuriaces will be
silver plated.

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

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

A sufficient quantity of D50H47
grease should be applied to the
joint at each contact area so that
the complete contact area will be
thoroughly sealed with excess
grease squeezed out of the joint
when tightened.

Brush a thin coat of DSOH4T over
the outside surfaces of the joint
area and hardware covering the
silvered area.

(2)

(3

MAIN BUS ASSEMBLY

{1) For 13.8 kv or 7.2 kv equipment:
éa; Remove compartment covers.
b) Bolt splice plates and bus bars
together, following assembly instructions
above. SeealsoFig, 20and Table A, Fig. 18.

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. I8

{c) Complete the taping of the vertical
riser bars using insulating tape furnished
{2/3 lap) stopping the tape at the bus bar.
If the riser bars connect to the bus from
below, sufficient tape should be added to
prevent compound leakage when f{illing.
Apply a layer of cotten tape (1/2 lap) over

the insulating tape, stopping tite cotton tape
just inside molded splice cover.

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

(e) Heat G. E. DS0H49 compound (fur-
nished) to minimum 200°C, and maximum
of 220°C. Avold overheating the compound
for the dielectric strength may be seriously
affected. Pour the compound into the molded
covers intermittently, allowing an interval
of cooling to prevent formation of gas or
air pockets. The final pouring should be
level with the top of the box and should be
done only after due allowance for shrinkage
is made. Refer to Figure 12,

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

(g) Replace all covers previously re-
moved.

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

(b) Bolt' splice plates and bus bars
together, followlng agsembly instructions
above. Seealso Fig.20and TapleA, Fig. 18,

(c) Place flexible molded cover over
joint, as shown in Fig. 12. Note that on joints
where no tap is madefrombus the opening in
the molded cover should be at the top.

(d) Secure flexible cover with sell-
locking rivets furnished. Joint insulationlis
now completed.

(e) Replace ali covers previously re-
moved.

(3) In unit substations, the connectionbars
should be assembled in the transition com-
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rtment (Fig. 16) and the connectionsat the
ansformer terminals greased, taped and

21 ., (857623) @ Fig. 20 (k-6500%03)

Fig

(857622)

Fig. 22

Q

(857621)

Fig. 23

(857618)

anted as indicated above. The conduitfor
secondary circuits shouldalsobe assembled
in or below the transition compariment,

PRIMARY CABLES

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

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

There are two common methods of mak-
ing primary cable connections:

(a) Potheads (see Figures 34 and 35)
are used when it is desired to hermatically
seal the end of the cable to make a moist-
ure-proof connection between the cable and
the switchgear bus. A pothead also pre-
vents seeping of oil from the end of oil
impregnated varnish cambric or paper in-
sulated cable,

(b) Clamp type terminals and wiping
sleeve or cable clamp. In all cases care-
fully follow the cable manufacturer's rec-
ommendations for installation of the tvpe
of cable being used, as well 4s the instruc-
~ions contained herein. See Figs.37and 38.
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POTHEADS

Potheads are mounted on 2n adapter
plate extending across the widith of the
metal-clad unit us shown in Fizure 8, The
adapter plate is split into two parts to
facilitate the installation of the notheads.
The potheads usually be sh
ranged for cables to er fr
however, the steel and copper 3
interchangeable for the putheads arranged
for cable entrance from above.

o

Three-Conductor Potheads

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

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

{b) Train the cable in front of the
pothead allowing it to extend about two
inches above the top of the porcelain bush-
ings. Handle with care and avoid sharp
bending which might damage the insulation.
Mark a point on the lead sheath of the
cable about 1-1,2 inch above the bottom of
the wiping slceve,

(c) Remove the pothead from the unit,
disassemble the wiping sleeve and slip it
and its gasket over the cable as shown in
Figure 21.

VERTICAL RiiLR
deation;
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Fig. 20 Methcd of Making Bus Sar Connections

Metal-clad Switchgear GEH-1802

1d) Remove the lead sheath from the
cable to the point marked in operation "'b"
as shown in Figures 22 and 23 preceeding
as follows:

First, make a cut around the cable
half through the sheath at the reference
point. Second, split the sheath lengthwise
between the cut and the cable, holding the
cutting (ool at an angle to the cable radius
to avoid damaging the insulation. Third,
remove the sheztn by catching the split
edge with pliers and pulling directly away
from the cable axis.

Clean and tin the vutside of the
lead sheath for about 3 incnes and bell out
the end of the lead sheath,

(e) Remove the belt and interphase in-
sulation down to within 1-1.2 inches of the
lead sheath as shown in Figure 24, The
last few layers should be torn off to avoid
damaging the individual conductor insula-
tion, To reinforce and protectthe conductor
insulation, wrap two layers of half lapped
varnished cambric or irrathene tape over
the factory insulation.

(f) Disassemble insulator supportplate
from pothead body. The insulators should
rnot be removed from the support plate
because they are factory assembled for
proper compression of their gaskets, Place
pothead body over cable and then fanout the
conductors into approximately the final
position, as shown in Figs. 25, 26. The
middle conductor should be bowed slightly
for final adjustment of length.  Aveid

sharp bends and damage to the insulation,
particularly at the crotch.
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{g) For system voltage above 7500
suits 1t is recommended that stress relief
Zemea be built up when single-conductor or

e, W ee-conguctor shielded cable is used.

7 Munatruct stress relief conesinaccordance

eih -the recommendations of the cable
»asufacturer. See Figure 35for onerecom-
teted method. On lower voltage cables,
tolitng ot the end of the lead sheath ordi-
aariy provides sufficient stress relief.
‘fireas come material will not be furnished
. pothead).

(3} Bolt pothead body to metal-clad
«is;ter plate,  Shape conductors into final
paitua, thea cut off each conductor to fit
4 termizmal, .|

‘il Re=tne pothead terminals from
Pmulatars. Remeve two inches of insulation
i+»1 122 end of each conductor and assemble
¢ el termizals to cables,

- % huz}:ie gaskets where shown in
»_t;‘ 424 bait Ingulator support plate and
3433 sleave Uy pothead body. Compress
g»z:tf‘a. &¥ 3 jartial turn on each bolt suc-
2] 'ﬂ‘y'-:-:;.‘ e gasketis uniformly com-

¢ %= menqions shown in Fig. 35.

= % #ire the terminal studs are
c-enn . %477 on their gaskets, then
“av* st In place after assembling

. 3.‘"‘.':““:4 =4 Wishers, See Figures 26,

T t4em.d
Ra- R TN
Ll 75 25

X Eiae
YA e &g
P o e

¢ plumber's wiped joint be-
“¢ dleeve and the lead sheath
&3 ancwn In Figures 29and 30.

T Remome *he 3/4" fillin 3
POy e g plug in the
w7755 e pive plugs in the top of
Beaes o o 7 T4 insulator supportplate,
v & o 4 3'22 and funnel in the filling

* “°* neight to extend above the

,ﬂﬂ\ v 3 -" 8 213 shown in Figure 31.

Pasr K227 1y 41332 compound to the

T not over-
¥4t ea higher temperatures may

—rr .
o gy R ure, 1659C,

NI NG rirpee

1
,\:g

Fig. 3§

Fig. 30

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

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

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

(m) Assemble pothead connectionbars,
applying grease as outlined under "'Connec-
tions” (Page 14). See Fig. 32. 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 notan insulating
medium and should not be used for that
purpose.

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

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

Fig. 32

(4) Over the white cotton tape,
brush a good coat of varnish (U-310 for
15KV and U-311 for 5KV), Varnish may

be thinned if necessary, with Xylene, D5B9. ,

Single-Conductor Potheads

The procedure for installation of sin-
gle-conductor potheads is in general the
same as described for three-conductor
potheads.

Cable Entrances Other Than Wiping Sleeves

Stuffing box cable entrance fittings are
used for cables other than lead sheathed.
These [ittings may be provided with or
without armor clamps as necessary.

The {itting consists of a castand mach-
inred base, one or more rubber or neoprene
washers, and a packingnut which compress-
es the washers around the cable. These
parts should be assembled on the cable in the
above order, with the base nearest to the
pothead. The packing nut shouldbe tightened
after the cable is lccated in the pothead and
before any compound is poured.

Where an armor clamp is required, it
is usually made an integralpartof the pack-
ing nut. This requires that the packing nut
and armor clamp be tightened on the cable
biztor: the agssembly of the pothead is com-
pleted.

Cable Sheath or Conduit Grounding

Where three-conductor conducting
sheath or shielded cables are used, or
where non-conducting sheath cable is car-
ried in metallic ducts or conduits, it is
usually desirable that both ends of the cable
sheath or conduit be grounded directly to
the switchgear ground bus or structure or
other apparatus. In some casesthis maybe
accomplished by the mounting of potheads
or terminating fittings on a grounded sup-
port. When such mounting cannot be ar-

Nt

{8s761;)
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Fig. 25
Fig. 26
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(857519)

Fig. 27
Fiqg. 28
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Fig. 29
Fia. 30
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Fig. 31
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Fig. 36 Rear Yiew of Unit Showing Through
Type Current Transformers

ranged, a separate ground wire should be
connected between the cable sheath or con-
duit and the switchgear ground bus.

Where single conductor conducting
sheath cables are used, the same procedure
should be observed, except that only one
end of the sheath should be grounded. This
also applies to single conductor non-con-
ducting sheath cables in separate metallic
conduits. Where three phases are carried
by single conductors in a common metallic
conduit, grounding procedure should be the
game as that described for three conductor
cables,

TERMINATION NONLEADED CABLE
SINGLE-CONDUCTOR

1. Cut cable to proper length.
2. Remove jacket and cable tape for

Zistance of A plus B plus 3 inches, plus
length to be inserted into terminal lug.

18

RS AR TR e Bl - NNt E )

3. Unwrap shielding {ape to point M,
cut and sclder it in place avolding exces-
sive heat on insulation. ! I
semi-conducting tape for s

Thoroughly ciean surface {re
semi-conducting tape was

removed.

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

5. Attach terminal lug to conductor.

6. Taper insulation for one inch as
shown.

7. Apply end seal. Clean surfaceover
which splicing tape is to be applied and
coat with G. E. No. AS0PE8 adhesive cement
or equivalent. When solvent evaporates,
build up with splicing tpe GEZ380 or
equivalent, as shown,

8. Build stress cone, Cleancablesur-
face and coat with G.E. No. A50PG8 adhesive

—— CABLL WSULATION

W33 SCOTCH TaPL
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Dimensions in Inches

Rated A
kv ¢
Phase to Phase Indoors &
Dry Locations
2105 5 2
6 to 10 9 3
11 to 15 13 4
Fig. 37 Termination Kon-Leaded Cable

Single-Conductor
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Fig. 38 Termination Non-Leaded Cable

Multi-Conductor

cement or equivalent. When solventevars-
rates, build up cone with splicing tape GE-
8380 or equivalent, for length B plus B.
Between points M and P, tape is applied so
that wrapped thickness at N is equal to 75%
of the original insulaticn thickness - and
s0 that the cone tapers to zero thickness at
points M and P. Apply cne layer No. 33
Scotch tape or equivalent, half lapped. Ob-
tain 2 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 tncﬁ
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 bratd together
along three lengthwise lines equally spaced
around braided surface.

10. Solder ground strip over shielding
tape near cable covering. Cover stress
cone with one layer No. 33 Scotch iape,

£
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¢ lapped. Obtain a smooth wrapping
-do not stretch tape more than neces-
sary. Add two layers of splicing tape.

. 11. Pencil jacket for 1/2 inch as shown.
Clean surface, Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement
or equivalent. When solvent cvaporates,
apply splicing tape GEB380 or equivalent
and make sheath seal as shown on drawing.
Apply one layer No. 33 Scoich tapa or
equivalent, half lapped. Obtain a smooth
wrapping but do not stretch tape more than
necessary.

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

TERMINATION NONLEADED CABLE
MULTI-CONDUCTOR

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

Pencil Geoprene jacket 1/2inch. Clean
surface aver which sheath moisture seal is
to be applied. Take particular care in
cleaning outside jacket surface in order to
entirely remove black wax finish. Coat
with G.E. No. A50P68 adhesive cement or
equivalent, Allow to dry. Apply splicing
tape GEB8380 or equivalent to make moisture

z ~} as shown. This is done by starting
'apping tape near end of jacket and wrap-
2 over ground wires for 1-1/2 inches.
dend ground wires out and back over taping
just applied and continue applying lapped
layers of tape to completion of moisture
seal including a complete tape seal incrotch
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.

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

All circuit breaker removable elements

of the same type and rating which have
duplicate wiring may be interchanged, .

BREAKER POSITIONING

To place the circuit breaker in oper- -

. ating position, proceed as given below:

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

i Push the breaker into the unit until it
.sts against the stop.

To raise the breaker, operate the

GROUND FAULT CURRENT TRAMSFORM-
ERS (THROUGH TYPE)

Through type current transformers
{see Fig. 3%) arc furnished where spocified
for sensitive protection agai:st pround
faults. Thesc transformers are normally
installed in a herizontal position directly
above or belowthe primary cable terminals,
so that the primary cable or cables canpass
through them. One trans{ormeris required
for each three-phase circuit.

Where armored cable isused, thearm-
or must be terminated and grounded before
the cable passes through the trunsformer.

Armor clamps are furnished for this pur-

pose when specified.

When lead or other conducting sheath
cable, or cable with shielding tape or braid
is used, itis recommended that the sheathor
shield be grounded solidly tothe switchgear
ground bus. The ground lead should be bund-
ed to the sheath or shield on the side of the
current transformer away from the primary
terminals. Incaseswhere the ground cannot
be applied before the cable passes through
the transformer, bond the lead tothe sheath
or shield between the transformer and the
primary terminals. The ground conductor
must then be passed back along the cable
path through the current trans{ormer before
being connnected to the ground bus.

Where potheads are used in units pro-
vided with ground fault current transform-
ers, the pothead mountings mustbe insulated
from-ground.

CONTROL CABLES

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

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

If the control conduits enter fromabove,
drill the top and bottom covers of the front
enclosure wiring trough to suit the conduits.

OPERATION

elevating control selector switch just in-
side the door on the riglit hand side to
“Raise", A clutch handle just above the
elevaiing motor is then pulled until it
engages the motor at which time it closes
the clutch limit switch to start the motor
and raise the breaker in the housing. At
the end of the upward travel, a limit switch
on the structure opens to stop the motor.
See Figure 17.

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

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

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

_ Metal-clad Switchgear GEH-1802

Fasten the conduits to the bettom cover

- with locknuts.

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

Check over all screws and nuts con-

“necting the control wiring to make sure that

none have been loosencd in shipment.

Where units have been split for ship-
ment, any control or other secondary leads
which must connect across the split will be
arranged with terminal blocks in the cross
trough or convenient side sheet so that the
wires can be reconnected. The wireswill be
cut to length and formed before beingfolded
back so that a minimum of time will be re-
quired for reconnecting them,

GROUND BUS

The ground bus is bolted to the rearor
the frame near the bottom, Itisarranged so
that connections to the station ground canbe
made in any unit. Where the equipment is
shipped il more thanone group, the sections
of ground bus must be connected by using
the splice plates furnished with the equip-
ment. Apply grease and assembie jointsas
outlined under "“Connections” (Page 14).
Ground bus connections are made in the
lower portion of the cable entrance com-

-partment. The switchgear ground bus must

be connected to the station ground bus by a
conductor havinga current carrying capacity
cqual to that of the switchgear groun bus,
It is very important that the equipment be
adequately grounded to protect the operator
from injury when short circuits or other
abnormal occurrences take place and to
insure that all parts of the equipment, other
than live parts, are at ground potential.

LIGHTNING PROTECTION

It will be the responsibility of the pur-
chaser 1o provide suitable lightningarrest-
ers to protect the switchgear from damage
due to lightning. The General Electric
Company's recommendations as tothe types
of circuits requiring lightning protection,
and a list of recommended lightninéarrest-
ers, is contained in Bulletin ER-141,

P

copies of which are available upon request.

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

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

SPACE HEATERS

Space heaters are provided in all out-
door equipment in order to keep the inside
temperature several degrees higher than
that outside. This helps prevent condensa-
tion and the resultantcorrosion which might
oceur, The heaters should be turned on at
afl times., Heaters are also furnished for
indoor equipments when it is known that ab-
normal atmospheric conditions exist at the
instailation.
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"specific information regarding

After the equipment has been installed
and all connections made, it should be
tested and inspected before putting in ser-
vice. Although the equipment and devices
have been completely tested at the factury,
a final {teld test should be made to be sure
that the equipment has been properly in-
stalled and that all connections are correct
and have not become loose in transporta-
tion. The primary equipment should be
completely de-energized while the tests
are in progress.

Directions for testing devices such as
relays, instrumerts and meters are given
in the instruction book furnished for each
device. The settings of the protective re-
lays must be coordinated with the other
relays on the system and therefore these
relays must be set by the purchaser. Gen-
eral instructions on setting the relays are
given in the relay instruction books. Spec-
fal instruction books are furnished for
complicated automatic equipments, des-
cribing the sequence of operation of the

A regular maintenance schedule should
be established to obtain thebest serviceand
reliability from .the _gwitchgear. Plant,
operating and local conditlons will dictate

frequency of inspection re uired. For
e mainten-
ance of devices, such as circuit breakers,
relays, meters, etc., refer to the separate
instruction book furnished for each device.
The inspection cabinet, which is furnished,
provides a convenient means for maintaining
the circuit breakers. Under normal condi~
tions the protective relays do not operate,
therefore, itisimportantto checkthe opera-
tion of these devices regularly:

A permanent record of all maintenance
work should be kept, thedegree of detail de~
pending on the operating conditions. In any
event, itwillbeavaluable reference for sub-
sequent maintenance work and for station
operation. It is recommended that the rec-
ord include reportsof tests made, the condi-
tion of equipment and repairs and adjust-
ments that were made.

BEFORE ANY COVERS ARE RE-
MOVED OR ANY DOORS OPENED WHICE
PERMIT ACCESS TO THE PRIMARY CIR-
CUITS, IT Is ESSENTIAL THAT THE CIR-
CUIT BE DE-ENERGIZED.

The primary circuvits of metal-clad
switchgear are insulated in order toreduce

1. RENEWAL PARTSSHOULD BE ORDERED FROM THE MEDIUM VOLTAGE
THE REQUISITION NUMBER ON

REFERENCE NUMBER, DESCRIPTION AND
4. STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS,

2. %LWAYS SPECIFY

URNISHED.
3. SPECIFY THE QUANTITY,

devices required to perform the desired
function.

The Ccueral Electric Company willnot..

be responsible for defects in devices not
manufactured by the Company when such
devices are specified by the purchaser. All
questions relative to such devices shouid
be referred to the manuiacturer.

The extent of the tests on the equip-

- ment as a whole will depend on the type and

function of the equipment.

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

FMAINTENANCE

the size of the equipment. However, this in-
sulation, except in one or two instances, re-
quires a certain amount of air gap between
phases and:to ground to complete theinsula~
tion. Inserting any object in this alr space,
when equipment is energized, whether it bea
tool or a part of the body, may under certain
conditions, in effect, short circuit this alr
gap and may cause a breakdown of the prim-
ary circuit to ground and cause seriovs
damage or injury or both.

Care should be exercised in the main~
tenance and checking procedures that acci-
dental tripping or operation is not initiated.

The switchgear structure and connec-
tions should be given the following overall
maintenance at least annually.

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

2, Measure the resistance to ground
and between phases of the ingulation of
buses and connections. Since definite limits
cannot be given for satisfactory insulation
resistance values, a record must be keptof
the reading. Weakening of the insulation
from one maintenance period tothenextcan
be recognized from the recorded readings.

RENEWAL PARTS

ORDERING INSTRUCTIONS

TTEMS SHOULD BE PURCHASED LOCALLY.

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

8. IF INSULATING MATERIAL, SUCH AS TAPE, VARNISH, COMPOUND, ETC., IS REQUIRED, IT MUST
BE SPECIFIED SEPARATELY, !
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TESTING AND [NSPECTION -

when the breaker is being
be less than 112.5 volts
for 125 volt coils and 225 volts for 250
volt coils.

closing coils,
closed, should not

The operation of the breaker with its
associated devices may be tested in the
unit while the cquipment I8 energized by
use of the test coupler which is furnished.
Lower the breaker (o the test or down posi-
tion. Attach the test coupler to connect
the breaker secondary disconnectingdevice
to that on the structure.

High potential tests to check the in-
tegrity of the insulation are not necessary

if the installation instructions in this book .

are carefully followed. if the purchaser
wishes to make high potential tests the
voltage should nol exceed 75% of the AIEE
factory test voltages.

Potential transformers must be dis-
connected during high voltage testing.

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 requiced,
but if it seems advisable, based on the in-
sulation resistance tests or after repairs,
the test vollage should not exceed 75% of the
AIEE factory test voltage. The potential
transformer must be disconnected during
the high voltage testing.

3. Clean elevating mechanism and lub-
ricate jack screws and gears with lubricaat
G.E. Co. 4D50H15 (Atlantic Rel. Co. 452 or
equal}.

4, Check primary disconnectingdevice

‘ contacts for signs of abnormal wear or overs

heating. Clean contacts with silver polish.
Discoloration of the silvered surfacesisnot
ordinarily harmful unless atmospheric con-
ditions cause deposits such as sulphides on
the contacts. If necessary the deposits can

be removed witha good grade of siiver polish.

Before replacing breaker, apply a thin
coat of contact lubricant AS0H47 tobreaker
gtuds for lubrication.

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

§WITCHGEAR DEPARTMENT.
QUIPMENT WAS ORIGINALLY

THIS BULLETIN NUMBER.
TC., IS NOT LISTED. SUCH
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PRIMARY DISCONNECT DEVICES

(SEE FIG. NO. 8)

REF.
NO.

DESCRIPTION

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

6 |Rear Primar
Assembly, 3 Pole, Complete with
Connections

Disconnect Device

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

with order.

POSITIVE MECHANICAL INTERLOCK

(FI1G. NO. 17}

REF. NO.

DESCRIPTION

3
4
4
4

18

—~
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w0
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8
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[

Complete positive mechanical
interlock assembly

Elevating mechanism motor
(115-v d-c)

Elevating mechanism motor
(230-v d-c)

Elevating mechanism motor
(230-v d-c)

Spring only

ELEVATING MECHANISMS

-

REF.NO,

DESCRIPTION

1 Miter gears, pair

1A Groov pin for miter gear
8 Shaft, right

8A Shaft, left

9 Sprocket

9A Groov pin for sprocket
10 Spur gear
10 Pinion gear and rod
10A Groov pin for spur gear
11 Stop stud
11A Stop bolt
12 Pinion gear and rod
12 Spur gear
12A Groov pin for spur gear
13 Locking spring
14 Stop shaft

14A Groov pin for stop shaft
14B Stop shaft bracket

15 Clutch spring

15A Groov pin for clutch spring
16 Slide clutch

17 Jack screw

e 7 - - A AT o el s

Metal-clad Switchgear GEH-1802
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Complete-Left Hand (Ref. No. 1) Complete Right Hand (Ref. No. 2)

Fig. 38 &levating Mechanism for M-26 Equipments Rated 250 mva or less
* and M=35 Equip-ents Rated 12004 S00 ava of Less
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Complete Left Hand (Ref. No. 3) Complete Right Hand (Ref. No. 4)
Fig. 40 Elevating Hcchanisn for M-36Y4 Equipments kated 750 mva,
M-26 Equipments Pated 3%0 mva and M-36 Equipments Rated 2000A
|
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Front isolating barrier
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,,_E-G\EH-IBOZ Metal-clad Switchgear 25 w32 313 34
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Fig. 91 Angle Bracket and Chain Drive P .f_,»'__i ;o U Y -
REF. NO. DESCRIPTION (13
) 19 Bracket T AR TR,
o 20 Roller B e — 374 ~
21 Retainer (S AL T N T S 3
22 Chain : LR z
. . . : . e
o~ | e =
SN = i e g
T PR 1 . "
i - 3 : . @
L i P =
b ‘l ) i
b R AT S e 2
! \, ! o R e - 3
i il 1 §
1 3‘)\" ri Fig. 44 Bus Supports =
- | SR : »
AN by r REF. NO. | DESCRIPTION =
- -1 ‘i 3 . . : :
h T % ; l 25 ' Isolating barrier support angle T
i 1’; : 26 Rear isolating barrier
Vo g E E" % 27 ' Interfnediate isolating barrier
: & ? s % 28 ,

A 29 i Isolating barrier clip
+ 30 ‘1! Igplating barrier support
‘f'a:, 31 Front support clip {not shown)
Lo 4 S 32 " Front Intermediate support
& 33 Intermediate support
~ 34 ¢ Rear intermediate support
a5 Rear suppert clip {not shown)
36 . Lower mtermediate support
37 . Lower intermediate support clip
Fig. %2 Shutter Mechanisa Assembly N-26 37A | Intermedizte clamp assembly

. (supersades but does not replace
- Ref. Nos. 31 - 35)
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Flg. 84 (8020152 & 8024363)
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% : Fig.f 45 Qocr Handles and Locks
:,1 2 "a o E
Vel VA i .
- L5 REF. NO. | 3 DESCRIPTION °
e - 7 | Panel locking handle B
g * &k 71 ! . Panel handle
o~ 72 B I Door locking handle
73 i Door handle
Fig. 93 ° Shutter Hechenisa Asseably  M-36 b Socket €
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Fig. 46 (B012365)

Fig. 47 (_302'4365)

Flg. 48 (8024363)
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Fig. 46 8us Connection Box
?ll.ls or 13.8 KY Units)

Fig. 48 Wiring Deviges and Wiscellaneous Parts

GIO 64
‘r\'%\
5. .
-3 C el .
A
~ 2 d
62 61

. Metal-clad Switchgear GEH-1802
\

[N

REF.|LOCATION|RATING)  DESCRIPTION
as int. 1200A. |1 connection bar, down
39 int. 1200A. |1 connection bar, up
40 end 1200A. ! 1 coanection bar, down
41 end 1200A. |1 connection bar, up
42 int. 1200A. | no connection bar
43 | end 1200A. | no connection bar
44 int. 16C0A. | 1 connection bar, down
45 | int. 1600A. |1 connection bar, up
46 end 1600A. |1 connection bar, down
47 end 1600A. |1 coanection bar, up
48 int. 1600A. | no connection bar
49 end 1600A. | no connection bar
50 int. 2000A. | 1 connection bar, down
51 int. 2000A. | 1 connection bar, up
52 end 2000A. |1 connection bar, down
53 end 2000A. | 1 connection bar, up
54 int. 2000A. | no connection bar
69 end 2000A. | no connection bar
56 int. 2000A. |2 connection bars, dowrl
57 int. 2000A. |2 connection bars, up
s end 2000A. | 2 connection bars, down
59 end 2000A. | 2 connection bars, up

Insulating boot

59B| ! Plastic rivet for boot
- ¥ .,
f: o A T Ry
£ 4 B %
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Fig. 47 Bus Connection Boot
(4.16 KY Units Only)

REF.NO. DESCRIPTION
60A - | Limit Switch SB1 type (upper)
60B: | Limit switch SB1 type (lower)
61 Light switch -
62 Keyless receptacle
63 Duplex receptacle
64 Strip heater
65 Fuse blceck, open type
66 Fuse blcck, dead front
67 . | Limit switch, mercury type
See. (68 | Complete secondary disconnect device
Fig.17{69 | Complete stationary auxiliary
‘1 switch and mechanism
.
|
| »
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Fuse Rollout Unit
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Fig. 50 Potential Transformer Rollout Unit
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Fig. 52 Single and Triple-Conductor Potheads

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.

~

REF.NO. | DESCRIPTION
.. FUSE ROLLOUT UNIT
75 : | Fuse support (upper
76 | Fuse support lgg'er}
17 % Shutter
78 Transformer
19 Barrier
80 '. | Barrier
81 | Contact
82 Shutter support
a3 Ground shoe
84 ! Ground contact
85 Cover
86 Frame
87 Support
88 Support
89 Support
20 Carriage
91 | Arc Quencher
92 | Insulator
POTENTIAL TRANSFORMER ROLLOUT UNIT
94 | Barrier support
95 ! Barrler support
96 P.T. barrier
97 Shutter
98 Shutter support
99 Contact (movable)
100 Contact (stationary)
101 Sec. disconnect (movable)
102 Sec. disconnect (stationary)
103 Barrier
104 Contact
106 | Ground shoe
107 Support
108 Frame and carriage
109! P! T. bratd ' (specify length)
111 | Support
112 Support
113 Cover
114 Carriage
CONTROL TRANSFORMER ROLLOUT UNIT
175 Fuse support (upper)
176 Fuse support {lower)
177 Shutter
178 Transformer
179 Contact
lsxq Contact
1 Contact
182 Shutter support
183 Ground shoe
184 Ground contact
185 Cover
| S
Support
188 Support
188 Support
190 Carriage
191 Barrier
SINGLE & TRIPLE-CONDUCTOR POTHEADS
%g% "| Triple~conductor pothead assembly
o y
203 | | |iInsulators and support
- 204 ' |'Wiping sleeve
205 | |:Gaskets for triple-conductor pothead
208 ': | 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
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fig. SO (2620829)
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Fig. 81

fig. 82 (Il03'&0|)‘
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GEF-43518
RE“ Ew AL p T Supersedes GEF-4351A

METAL-CLAD SWITCHGEAR
TYPES M-26 AND M-36

o~
A~ -
GENERAL %% ELECTRIC
SWITCHGEAR
ORDERING INSTRUCTIONS
o~
1. Always specify the complete nameplate data of the equipment.
2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this
bulletin number.
3. Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in.this bulletin. Such
items should be purchased locally.
4. For prices, refer to the nearest office of the General Electric Company.
—

GENERAL @3 ELECTRIC

Daota subject to change withou! notice,



GEF-4351B METAL-CLAD SWITCHGEAR

NOTE: The NP data listed below must
be supplied for identification.

GENERAL (& ELECTRIC

SWITCHGEAR

PHILADELPHIA, P& MADE IN U S A

Fig. 2 Motor and control unit

Fig. 1 Metual-clad switchgear

Ref.
No KV Amps Ordering Number Description
1 4,16 1200 733-328X600 Front primary disconnect
1 4,16 2000 328X601 Front primary disconnect
1 4.16 3000 328X602 Front-primary disconnect
1 13.8 1200 328X603 Front primary disconnect
1 13. 8 2000 328X604 Front primary disconnect
1 13.8 2500 328X605 Front primary disconnect
1 13.8 3000 328X606 Front primary disconnect
2 4,16 1200 328X607 Rear primary disconnect
2 4,16 2000 328X608 Rear primary disconnect
2 4.16 3000 328X609 Rear primary disconnect
2 13. 8 1200 328X610 Rear primary disconnect
2 13.8 2000 328X611 Rear primary disconnect
2 13.8 2500 328X612 Rear primary disconnect
2 13. 8 3000 328%X613 Rear primary disconnect
3 4,16 1200 328X614 Front installation accessories
3 4,16 2000 328X615 Front installation accessories
3 4,16 3000 328X616 Front installation accessories
3 13.8 1200 328X617 Front installation accessories
3 13.8 2000 328X618 Front installation accessories
3 13.8 2500 328X619 Front installation accessories
3 13.8 3000 328X620 Front installation accessories
4 4,16 1200 328X621 Rear installation accessories
4 4. 16 2000 328X622 Rear installation accessories
4 4,16 3000 328X623 Rear installation accessories
4 13.8 1200 328X624 Rear installation accessories
4 13.8 2000 328X625 Rear installation accessories
4 13.8 2500 328X626 Rear installation accessories
4 13.8 3000 328X627 Rear installation accessories




GEF-4351B

METAL-CLAD SWITCHGEAR

[T

Fig. 3 Elevating mechanism for M-26 equipments Fig. 4 Elevating mechanism for M-36H equipments
rated 250 mva and M-36 rated rated 750, M-26H rated 350 mva and
1200A 500 mva M-36 rated 500 mva 2000A

Fig. 5 Elevating mechanism for M-36HH equipments rated 1000 mva

Ref. No. Ordering Number Description

5 733-328X628 Positive mechanical interlock assembly, complete
6 328X629 Elevating mechanism motor
7 328X630 Spring
8 328X631 Complete secondary disconnect device
9 328X632 Complete stationary auxiliary switch mechanism
10 328X633 T Miter gears, pair

11 328X634 Roll pin for miter gears

12 328X635 Shaft, right

13 328X636 Shaft, left

14 328X637 Sprocket

15 328X638 Roll pin for sprocket

16 328X639 Bearing block

17 328X640 Spur gear

18 328X641 Pinion gear and rod

19 328X642 Roll pin for spur gear

20 328X643 Stop stud

21 328X644 Stop bolt

22 328X645 Pinion gear and rod

23 328X646 Spur gear

24 328X647 Roll pin for spur gear

25 328X648 Locking spring

26 328X649 Stop shaft

27 328X650 Roll pin for stop shaft

28 328X651 Bracket for stop shaft

29 328X652 Clutch spring

30 328X653 Roll pin for clutch spring

31 328X654 Slide clutch

32 y 32BX655 Jack screw

tWhenever gears mesh, they must be ordered as a pair.



GEF-4351B METAL-CLAD SWITCHGEAR

Fig. 6 Angle bracket and chain

o @\ S

Fig. 7 Shutter mechanism M-26 (Ref. 37) Fig. 11 Bus connection boot (4.16 KV and 13.8 KV)
Specify unit No. and phase on which boot is to be used

52

péﬂ'

49

J

| -
) L&k
Fig. 8 Shutter mechanism M-36 (Ref. 38)

51 N a8 a7 46 50

Fig. 12 Wiring devices and miscellaneous

Fig. 13 Door handles and locks
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METAL-CLAD SWITCHGEAR

GEF-4351B

Ref. No. Ordering Number Description
33 733-328X656 Bus support, 5KV
34 328X657 Bus support, 15KV
35 328X658 Bracket assembly
36 328X659 Chain
37 328X660 Shutter mechanism assembly (M26)
38 328X661 Shutter mechanism assembly (M36)
45 328X668 Limit switch, Type SB1l
46 328X669 Light switch
417 328X670 Keyless receptacle
48 328X671 Duplex receptacle
49 328X672 Strip heater
30 328X673 1 Fuse block, open type
51 328X674 { Fuse block, dead front
52 328X675 Limit switch, mercury type
53 328X676 Panel locking handle
54 328X677 Panel handle
55 328X%678 Door locking handle
56 328X679 Door handle
57 328X680 Socket

{Specify amp rating of fuse and number of poles

_a,

63+

o oo

e =

Fig. 14 Fuse rollout unit

1 ROLLOUT UNIT

Fig. Ref. Ordering Number for

No. No. 5K 15KV Description
14 58 733-328X681 Gl G2 Fuse clip
14 59 328X682 Gl G2 Insulator
14 60 328X683 Gl "G2 Ground bar
14 61 328X684 Gl G2 Ground finger
14 62 328X685 Gl G2 Barrier
14 63 328X686 & G2 Cover
14 64 328X687 G1 G2 Tray
14 65 328X688 G1 G2 Strap
14 66 328X689 A G2 Insulator support
14 67 328X690 4 G2 Insulator clamp
14 68 328X691 Gl G2 Barrier .
14 69 328X692 Gl G2 Compound strap

tAll rollout units and potheads can be either 5 KV or 15 KV. When ordering give complete ordering

number plus Gl for 5 KV and G2 for 15 KV,
&Does not apply to 5 KV unit,
*Not shown.
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ig. 16 Control power transformer roflout unit

NOTE: Figure No. 17 and Ref, No’s, 115 thru 128 have been removed and these
parts are no longer avialable.

FERT.
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METAL-CLAD SWITCHGEAR

GEF-4351B

1 ROLLOUT UNIT (Cont'd)

Fig. Ref. Ordering Number for .

No. No. 5K 15KV Description
14 70 733-328X693 Gl G2 Finger

14 n 328X694 .4 G2 Connection bar

14 72 328X695 G1 G2 Connection bar

14 3 328X696 A G2 Connection bar

14 4 328X697 G1 G2 Connection bar

14 5 328x698 G1 G2 Connection bar

14 76 328X699 Gl G2 Connection bar

15 8 328X1701 Gl G2 Insulator

15 79 328X702 A G2 Insulator clamp

15 80 328X1703 Gl G2 Insulator support

15 81 328X704 G1 G2 Disconnect bar

15 82 328X705 Gl G2 Finger

15 83 328X106 Gl G2 Barrier

15 84 328X707 Gl G2 Disconnect bar

15 85 328X708 Gl G2 Disconnect bar

15 86 328X709 A G2 Barrier

15 87 328X1710 Gl G2 Ground finger

15 88 328XT11 G1 G2 Ground finger support

15 89 328XT712 Gl G2 Ground finger support

15 90 328X713 G1 G2 Barrier

15 91 328X1714 G1 G2 Secondary disconnect (stationary)
15 92 328X1715 Gl G2 Secondary disconnect (movable)
15 93 328X1716 G1 G2 Brace

15 94 328XT17 G1 G2 Tray

15 95 328X718 Gl G2 Cover

16 96 328XT19 Gl G2 Insulator

16 o 328X1720 A G2 Insulator clamp

16 98 328xX721 Gl G2 Insulator support

16 99 328x1722 Gl G2 Contact bar

16 100 328X723 Gl G2 Ground finger support

16 101 328X724 Gl G2 Ground finger

16 102 328X1725 Gl G2 Ground shee contact

16 103 328X7286 Gl G2 Fuse clip

16 104 328X1727 Gl G2 Primary contact

16 106 328X728 G1 G2 Ground bar

16 106 328X729 Gl G2 Ground {inger support

16 107 328X730 Gl G2 Ground finger

16 108 328X1731 A G2 Cross angle

16 109 328X1732 Gl G2 Barrier

16 110 328X1733 A G2 Barrier

16 111 328X734 Gl G2 Secondary disconnect (movable)
* 112 328X735 G1 G2 Secondary disconnect (stationary)
16 113 328X736 G1 G2 Tray

16 114 328X737 G1 G2 Cover

1 All rollout units can be either 5 KV or 15 KV, When ordering give complete ordering number

plus G1 for 5 and G2 for 15 KV.
& Does not apply to 5§ KV unit.
* Not shown,
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136
Refer to GEI-88760

SENERAL () ELECTRIC
CAPACITOR THIF DEVICE
- ci0SC9380
00 AL KA
}

METAL-CLAD SWITCHGEAR

Refer to GEI-T7065

Fig. 19 Auto—charged trip device

137
Refer to GEI-77007C

Fig. 21 Silicon rectifiers for circuit breaker closing

Fig. 20 Capacitor trip device service
ACCESSORIES
Ref. Ordering
No. Number Description
130 733-328X1753 Irrathene ® tape (I-202) 4 in. wide by 21 in. long piece (for 1200 amp joint)
130 328X'754 Irrathene tape (I-202) 4 in. wide by 29 in. long piece (for 2000 amp joint)
131 328XT55 Irrathene tape (I-202) 1 1/2 in, wide by 25 it roll
132 328X1756 Glass cloth tape (A2L12B) 1 1/2 in. wide by 36 yd roll
133 328X157 Black insulating varnish (U-311) (for 2.4 KV and 4.16 KV)
133 328X758 Brown insulating varnish (U-310) (for 7.2 KV and 13,8 KV)
134 328X759 Packing compound (A50H119) 5 1b package
135 328X160 Auto charged trip device (ST-230)
136 328X1761 Capacitor trip device
137 ¥ 328X762 Silicon rectifier assembly for circuit breaker closing service

GENERAL ELECTRIC COMPANY « SWITCHGEAR BUSINESS DEPARTMENT « PHILADELPHIA, PA 19142

3-77 (5M)
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INSTRUCTIONS GEI-88775A

MC-4.76 Horizontal Drawout
Metal-Clad Swiichgear
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MEDIUM VOLTAGE SWITCHGEAR DEPARTMENT

GENERAL @3 ELECTRIC

PHILADELPHIA, PA.
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MC-4.76 HORIZONTAL DRAWOUT

METAL-CLAD

SECTION |
INTRODUCTION

This book contains instructions for installing,
operating and maintaining MC-4.76 Horizontal Draw-
out Metal-Clad equipments. It shbuld be care-
fully read before installation and initial operation
of these equipments.

For application and specification information
refer to GEA-8629 MC-4.76 Metal-Clad Switchgear.

Separate publications will be suppliedfor break-
ers, relays and other devices not described in this
publication.

In addition to instruction books, the following
drawings will be supplied:

1. Front view and floor plan drawings - these
show the general arrangement, height, rec-
commended aisle space, etc.

Summary of switchgear equipment - this is a
partial parts list, giving catalog numbers of
all breakers, devices, etc.

s«  When required:
(a) Control wiring diagram.
(b) Elementary or schematic wiring diagrams.

_All of these documents are needed for installa-
tion, operation and maintenance of the equipment.

SECTION 11

RECEIVING, HANDLING, STORAGE

. Every case or package leaving the factory
is plainly marked with case number, requisition
number and customer's order number. If for any
reason it is necessary to divide the equipment for
shipment, the unit numbers of the portion of the
equipment enclosed in each shipping package are
marked on the package.

The contents of each package of the shipment
are listed in the packing details attached to the
package. To avoid the loss of small parts when

angles,

SWITCHGEAR

unpacking, the contents of each case should be
checked against the packing details before discard-
ing the packing material. Notify the nearest General
Electric Company representative at once if any
shortage of material is discovered.

All equipment leaving the factory is carefully
inspected and packed by personnel experienced in
the proper handling and packing of electrical equip-
ment., An inspection should be made immediately
upon receipt of any apparatus for any damage
sustained while enroute, If injury is evident or
an indication of rough handling is visible a claim
for damage should be filed at once with the trans-
portation company and the General Electric Com-
pany notified promptly. Information on damaged
parts, part number, case number and requisition
number should accompany the claim.

HANDLING

The indoor switchgear units are most con-
veniently handled by a crane. Lifting angles are
provided on the top of the switchgear. A cable
spreader must be used when lifting with a crane
in order to obtain a vertical pull on the lifting
Otherwise the lifting angles will be bent.

If crane facilities are not available the equip-
ment may be moved into position by means of
construction rollers placed under the shipping skid.
Where overhead clearance is too low the shipping
skid may be removed and the equipment moved
by rollers placed under the channel sections in the
bottom of the gear. These channels are parallel
with the front of the equipment so movement of
the equipment using the floor plate channels and
rollers can only be accomplished in one direction,
i.e, parallel to the front. The rollers should be
spaced so that the channel sections only are in
contact with the rollers since a direct application
of the rollers in the space between the channels
may tear or distort the floor plates. Jacks may
also be used to handle the equipment when a crane
is not available, Methods of handling are shown
in Figures 1 and 3.

All outer crating should be removed after the
equipment has been moved to the desired location.
Methods of handling outdoor equipment as shown in
Figure 3 are much the same as for indoor equip-
ment except that lifting plates are provided at the
base of the structure instead of at the top of the

These instructions do not purport 1o cover all detdils or variations in equipment nor to provide for every possible
= conlingency lo be met in connection with installation, operation or maintenance. Should further information be desired
' or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matfer should

"Lbo referred to the General Electric Company.
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Figure A (8036879) Indoor Unit

¢
AMH-L,76-250 Magne Blast Breaker AMH-L.T76-250 Magne Blast Breaker
(803688L4) With Front Cover, Box Barrier &
Arc Chute Removed.
(8036886)

Figure B Figure C



units.

STORAGE

If it is necessary to store the equipment for
any length of time, the following precautions should
be taken to prevent breakage, corrosion, damage
or deterioration:

1. Uncrate the equipment. Check thoroughly for
damage,

2. Store in a clean dry place with moderate
temperature and cover with a suitable canvas
to prevent dust, dirt, water or other foreign
substances from entering the switchgear,

3. Batteries should be uncrated and put on trickle
charge immediately on receipt.

4, If dampness or condensation may be encounter-
ed in the storage location, heaters should be
placed inside the units to prevent moisture
damage. Approximately 500 watts of heaters
per unit will be required. Remove all cartons
and other miscellaneous material packed inside
units before energizing any heaters, If the
equipment has been subjected to moisture it
should be tested with a 1000V or 2500V meg-

/™. ger. A reading of at least 200 megohms should

be obtained. On outdoor switchgear dampness

or condensation can be prevented by making a

temporary power supply connection to the heat-

ers already installed in the equipment.

SECTION I
DESCRIPTION

Metal-Clad switchgear is equipment designedto
control medium voltage circuits.

The switchgear consists of one or more units
which are mounted side by side and connected
mechanically and electrically to form a complete
switching equipment,

Each Metal-Clad unit consists of a stationary
housing and a removable breaker element. The

Metal-Clad Switchgear Type MC-4.76 GEI-88775

stationary housing is compartmented and contains
the instrument panel, bus compartment, breaker
compartment and cable or termination compartment.
Each of these compartments is enclosed ingrounded
sheet metal.

The switchgear is designed to provide maxi-
mum safety to the operator.

The circuit breakers are easily removable to
provide maximum accessibility for maintenance
with minimum service interruption.

The equipment is available in the ratings listed
in Table 1, The ratings of the equipment and
devices are based on usual service conditions as
covered in ASA and NEMA Standards.

For outdoor use the same basic equipment is
enclosed in a weatherproof steel housing.

The principal parts and features of the Metal-
Clad equipment are described in greater detail in
the following paragraphs.

HOUSING

The Metal-Clad housings are made of formed
steel panels riveted or bolted together to form
rigid, self-supporting units with metal barriers
between the different enclosures.

Each unit is basically divided into a secondary
and a primary enclosure as described below.

Secondary Enclosure

The secondary enclosure is located above the
breaker compartment on the breaker withdrawal
side of the unit. It consists of a compartment
with a hinged and latched door on which can be
mountea instruments, control andprotective devices,
Terminal blocks, fuse blocks and some control
devices are mounted inside the enclosure and a
trough is provided at the top to carry wiring
between units,

Primary Enclosure

The primary enclosure contains the high voltage
equipment and connections. Itconsists of the breaker
compartment, the bus compartment and the cable
termination compartment. Each of these compart-
ments is separated from the others by metal
barriers for maximum reliability and safety.

RATINGS FOR HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR

RATED
NOMINAL
CIRCUIT BREAKER | 3 PHASE CONTINUODS
KVA CLASS
AT 60 CYCLES
TYPE MC-4.76
a 1200
- AMH 4.76-250 250,000 1200
TABLE I

..
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GEI-88775 Metal-Clad Switchgear Type MC-4.76

Breaker Removable Element

The removable element consists of a circuit
breaker with a trip-free operating mechanism, an
interlock mechanism, the removable portion of the
primary and secondary disconnecting devices, the
operating mechanism control device and necessary
control wiring, the racking mechanism jackscrew,
the racking mechanism stop pin and foot release
pedal, the racking mechanism position indicator and
pins and rollers for operating the housing shutters,
auxiliary switch and position switch. The breakers
are mounted on fixed wheels for easy insertion and
removal. The front panel on the breaker becomes
the front cover of the housing when the breaker is
in the connected position,

Secondary Disconnecting Device

Stationary secondary connection blocks are
mounted in the breaker compartment as shown in
Figure 5, Co-operating spring loaded sliding finger
contacts are mounted on the breakers. Both station-
ary and movable contacts are silver plated.

Primary Disconnectingr Device

The primary disconnecting device utilizes silver
to silver contacts to insure against reduction of
current carrying capacity due to oxidation of the
contact surfaces. The device consists of a plurality
of silver plated copper fingers supported long-
itudinally at their center by a non-magnetic metal
spider which spaces and supports the contact fing-
ers. The fingers are locked to the breaker studs
in a semi-circular groove machined in the out-
ward end of the studs. A double set of stainless
steel garter springs holds the fingers in place in
the grooved stud end. A second set of two garter
springs provides the pressure on the outward ends
of the fingers when the finger assembly is pushed
over the ball end of the stationary studs in the
house. The articulated action of the sliding con-
tact fingers permits considerable misalignment of
the breaker studs and the house studs with no loss
of contact pressure,

Bus Compartment

The main buses are enclosed in sheet metal
compartments with removable covers to provide
accessibility.

The buses are rectangular aluminum bars con-
tinuous for the shipping split length of the gear.
Primary terminations are welded to the main bus
bars by shielded aluminum arc welding. Copper
terminations at the ends of the main bus bars are
assembled to the aluminum bars by flash butt
welding. Each phase of the bus in shipping split
length is insulated with a filled epoxy compound
applied by dipping in a fluid bed. The three-phase
buses are enclosed in a single sheet metal com-
partment with removable covers on the rear. The
buses are supported at each unit line by a track
resistant polyester glass barrier support. These
compound barriers effectively isolate each unit of
the switchgear.

10

All bolted joints in the buses are made with
silver plated copper to copper connections. These
joints occur only at shipping splits. Molded poly-
vinyl chloride boots are used to insulate the bolted
main bus joints and the ends of the bus.

Current Transformers

Provision is made for six current transformers
which are mounted over the primary disconnect
terminations in the breaker compartment. These
transformers are accessible by removing the shutter
assembly. The primary power source should be
de-energized before any work is done on the cur-
rent transformers. Additional current transformers,
when required, can be mounted in the rear cable
compartment in the gear,

Shutters

Grounded metal shutters which cover the pri-
mary terminations are provided in all breaker
compartments. These shutters are automatically
actuated to open and close with the movement of
the breaker into or out of the compartment.

The shutter consists of a slotted stationary
metal barrier and a movable metal barrier which
slides vertically, This movable barrier is con-
nected to a cam arm on each side of the compart-
ment. Rollers mounted on brackets to the breaker
irame contact the shutter cam arms as the breaker
is moved into the house. The motion of the cam
arms raises the movable shutter plate so that the
breaker primary disconnects can pass through the
shutter openings and into contact with the station-
ary disconnects in the house. As the breaker is
retracted from the house the movable shutter is
driven downward by the cam arm and roller to
close the shutter openings. The motion of the
shutter is complete by the time the breaker reaches
the test position. When the breaker is withdrawn
from the house the primary terminations in the
compartment are completely barriered off by the
grounded metal plates which comprise the shutter.

These shutters are intended to prevent access
to primary conductors in compartments even when
the breakers are removed. No attempt should be
made to tamper with the shutters or to defeat
their purpose unless all energy sources have been
removed from the primary terminations.

Potential Transformer Compartment

Potential transformers can be located in the
upper rear of a breaker compartment or in the
front and upper reur of an auxiliary compartment.

The potent.. transformers are mounted on a
swing down door. The compartment is equipped
with primary and secondary disconnect devices.
One to three transformers can be mounted on each
swing down door. The doors are counterbalanced
with torsion bars so that only a portionof the weight
of the transformers must be lifted to close the
door. When the doors are swung open the trans-
formers are disconnected and are at a safe striking
distance from all live parts in the gear. As the
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door is swung open the end of the fuse on the po-
tential transformers strikes against a grounding
device which effectively removes all charge from
the transformers. In the open position the trans-
former fuses may be safely removed and replaced.
All live parts are barriered off by a polyester
glass partition in the rear of the compartment.
Connections to the transformers are made through
cables which are bolted to the stationary discon-
nect parts behind the polyester glass partition. The
Same swing out assembly can be used either in the
front in an auxiliary unit or in the top rear of an
auxiliary unit or breaker unit.

Control Power Transformers

Control power transformers can be mounted in
the lower front of the auxiliary unit or in the upper
rear of the breaker or auxiliary units. The control
power transformers in this gear are stationary
mounted in the compartment with the associated
fuses mounted on a swing down door. This swing
down door also mounts a non-automatic circuit
breaker switch which is interlocked with the door
latch so that the door cannot be opened unless the
switch is open and the control power transformer
secondary circuit is de-energized. A grounding
device removes the static charge from the fuses as
the door is opened.

With the door swung open the fuses are readily
accessible for removal and replacement.

Transformers with ratings up to 25 KVA can
be mounted in the lower fronmt auxiliary position.
In the upper rear position the size of the trans-
former is limited to 15 KVA.

Dummy Removable Element

Dummy removable elements are used as a
means of isolating circuits or bus sections when
operation is infrequent and a circuit breaker can-
not be economically justified. The device consists
of a framework with a set of six studs similar to
those on the breakers to simulate the circuit
breaker removable element. The studs are con-
nected in each phase by fully insulated copper
bars. The units are metal enclosed. The Stationary
Structure in the compartment is the same as for
a circuit breaker. When the device is racked into
the house a connection is made from the bus to
the load side in each phase.

The dummy element should never be moved
into or out of the house when the bus in energized.
A key interlock system is used to insure that all
sources of power are disconnected before the dummy
element can be moved,

Handling Dolly

A fifth wheel dolly is furnished with each
equipment to aid in handling the breakers when
moving them outside of the housing. This dolly
consists of a wheel mounted in a bracket to which is
attached a tubular handle. A pin on the top of the
wheel bracket is engaged in a hole in the lifting

12

block which is fixed in the center front of the
breaker. Lowering the dolly handle then raises
the front of the breaker and permits turning. The
dolly is intended for use when the breaker is out-
Side of the house. It maybeused to line the breaker
up with the house to be sure that the breaker guide
and the house guide are aligned and engaged but
should be removed when this alignment is attained
and before the breaker is pushed into the discon-
nect position.

Transfer Truck

The transfer truck is supplied with outdoor
equipment to facilitate handling of the breaker
elements. The truck has two fixed and two swivel
wheels. A latching member on the front of the
truck lines the truck up with the guide in the out-
door house and by hooking over a pin in the guide
holds the truck to the outdoor house while the
breaker is being moved into or out of the house.
A second latching hook in the rear of the truck
secures the breaker to the transfer truck during
movement external to the outdoor housing.

The truck is approximately the same height
as the outdoor switchgear base but the hinged
front ramp will allow plus or minus 1/4 inch
variations between the height of the concretepadand
the floor of the outdoor equipment.

Qutdcor Equipment

Outdoor Metal-Clad switchgear is constructed
with a basic indoor equipment completely enclosed
in a weatherproof steel housing. It is available
in three styles:

1. Standard Outdoor
2. Protected Aisle Outdoor
3. Common Aisle Outdoor

The standard outdoor enclosure provides a min-
imum depth equipment, There is 2 weatherproof
hinged door on the front (breaker withdrawal) side
of each unit. Opening this door gives access to
the breaker and the instrument control panel. The
breaker can be moved to the disconnect position
for storage within the outdoor enclosure, The
breakers must be removed from the outdoor hous-
ings for inspection and maintenance. A transfer
truck is provided for breaker removal.

The equipment is completely factory assembled
in shipping split groups of one to five units. If
the full equipment is greater than five units the
shipping split groups must be assembled and bolted
together in the field, Instructions for assembling
and bolting the shipping sections together are given
in Figure 4,

The protected aisle outdoor equipment provides
a walk-in aisle enclosure in front of the basic
indoor units, The depth of this aisle permits trans-
fer of the breakers from one unit to another and
provides space for inspection and maintenance of
the breakers within the enclosure. An access door
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rm™ssembled in shipping

is located at each end of the aisle, The basic indoor
portion with its weatherproof enclosure is factory
split lengths. The aisle
-ortion, which consists of prefabricated end panels,
dront wall, roof and floor base, is shipped knocked
down for assembly in the field. The assembly
method is shown in Figure 7,

Common aisle equipment is similar to pro-
tected aisle except that there are two lineups of
basic indoor equipment with outdoor enclosures
arranged face-to-face and joined by the aisle en-
closure, The aisle enclosure permits transfer of
breakers from one lineup to the other or between
units in the same lineup. Access doors are located
in the end walls of the aisle enclosure. The basic
indoor equipments with outdoor enclosure are factory
assembled.  The prefabricated aisle is shipped
knocked down and is field assembled after the
basic equipments have been set in place. Assembly
instructions are given in Figure 9.

Installation of Outdoor Transition

The conductor material and the enclosure for
making connections from the switchgear lineup to the
transformer may be either factory assembled or
shipped knocked down for assembly in the field, In
either case the assembly of the transition and the
connections to the transformer would be made as
illustrated in Figure 8,

Transitions for indoor switchgear are similar
to those used with the outdoor gear except that the
weather resistant gaskets are omitted from the indoor
installation.

stallation of Appearance Trim on Outdoor Switchgear

A horizontal trim band for installation at the top
of the outdoor switchgear is furnished in knocked
down form for installationinthefield. The method of
assembly is shown is Figure 6.

Test Cabinet

The test cabinet is designed for wall mounting
and provides a means for operating the breaker
when the breaker is removed from the housing.
The cabinet includes push buttons to close and
trip the breaker and fuse blocks to protect the
control power cables. A multiconductor cable is
equipped with Secondary disconnecting devices for
connection to the breaker,

Secondary Coupler

An extension cable with secondary couplers,
one of which can be attached to the stationary
secondary blocks in the house and the other to
the breaker secondary disconnects, is furnished so
that the breaker can be operated outside the house
with the box barriers and arc chutes removed.

Breaker Maintenance Operating Handle

This handle provides a means of charging the
stored' energy breaker operating springs manually
_“a:r_;d with gag pins in place permits slow closing

Metal-Clad Switchgear Type MC-4.76 GEI-88775

of the breaker contacts to permit checking of the
contact wipe,

Rackout Mechanism Operating Handle

This handle is used to manually operate the
breaker racking mechanism, It is a crank type
handle with a cross pin in the end which engages
in slots in the coupling on the end of the racking
mechanism jackscrew,

Position Switch

A cam operated position switch canbefurnished
as an accessory when requested. The purpose of
this switch is to indicate the position of the breaker
in the house.

The switch is located in the rear of the breaker
compartment on the left-hand side. The switch
operating cam is mounted on the left-hand side of
the house and is actuated by a fixed pin on the
breaker frame. As the breaker is moved into the
house the breaker pin lifts the cam and sequentially
operates the switch, first opening one circuit and
then closing a second. The switch mechanism is
spring returned to its original position as the break-
er is moved out of the house.

Auxiliary Switch

A stationary auxiliary switch can be furnished
in the equipment when requested. This switch is
operated by an arm off of the breaker mechanism
and can be used for remote indication of the position
of the breaker contacts or for control circuits
which are dependent upon the position of the breaker
contacts. The switch is spring returned to its
original position when the breaker is opened.

The auxiliary switch is mounted in the breaker
compartment. The operating linkage is mounted
on the right-hand side of the compartment. The
linkage is arranged so that the auxiliary switch can
be operated when the breaker is in either the test
position or the connected position in the house.
A crank on the side of the breaker contacts the
operating linkage in the house and the auxiliary
switch is operated when the breaker closes or opens.
The switch can be made to operate only in the con-~
nected position, if desired, by removal of the front
bell crank and connecting link.

Breaker Interference Stops

Stops are provided in the breaker compart-
ment to prevent the insertion of the breaker with
a 1200A continuous current rating into a house
with a 2000A rating and vice-versa.

The stop block is bolted to the floor of the
breaker compartment. A projection on the breaker
frame will hit against the interference stop if an
attempt is made to insert an incorrect breaker into
the house. The breaker rating should be checked
against the house rating and under no circumstances
should the interference stop be removed to allow
the breaker to be inserted.
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Key Lock

The key lock for the breaker is located in the
instrument compartment above the breaker com-
partment in the Metal-Clad unit, See FigurelO.
The purpose of the breaker key lock is to prevent
the breaker from being closed in the connected
position when the key lock key is removed from
the lock. The key lock mechanism consists of a
series of links and levers which extend from the
lock in the upper compartment to a blocking link
fixed to the stationary interlock cam plate on the
lower left side of the breaker compartment.

To operate the key lock if the breaker is in
the disconnected or test position the key lock slide
is pulled forward and the key lock key is turned
and removed,

~ KEY —~

SLIDE \

KEY LOCK

If the breaker is in the connected position the
breaker must first be opened. The jackscrew
shutter slide can then be pushed to the open position,

This moves the interlock linkage on the breaker L

to the tripped position and away from the key lock
blocking link in the house. With the jackscrew
shutter slide held in this position it is then possible
to pull the key lock slide forward and turn and
remove the key lock key. The breaker then cannot
be closed while in the connected position until the
key is returned and the key lock is reset. The
key lock does not prevent operation of the breaker
in the test or disconnect positions. The breaker
can be operated in these positions even when the
key lock key is removed. However, if the breaker
is moved to the connected position the key lock
will prevent its closing until the key is returned .
and the lock reset.

Figure 10 (0673D0515-182)
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SECTION IV
INSTALLATION

, Metal-Clad switchgear is accurately built and
“carefully gauged to be true and level to insure
ease of operation and interchangeability of breakers
and housing. It is therefore essential that the
foundation on which it is installed be true and
level to avoid distortion of the switchgear structure,

Location

The recommended aisle space required at the
front and rear of the equipment is shown on the
floor plan drawing furnished for the particular
requisition,

Space must be provided at the front to permit
insertion and withdrawal of the circuit breakers
and their transfer to other units. Space at the rear
is required for installation of cables, for inspection
and maintenance and in some equipments for draw-
out potential transformers.

Preparation of Floor - Anchorigg

) The floor or foundation on which the switehgear
is to be erected must be strong enough to prevent
sagging due to the weight of the switchgear struc-
ture and to withstand the shock stress caused by
the opening of the breakers under short circuit
fault conditions. The shock loading is approxi-
mately 1-1/2 times the static load,

Metal-Clad Switchgear Type MC-4.76 GEI-88775

The recommended floor construction is shown
in Figurell. The flcor channels must be level
and true, Installation and removal of the breakers
will be facilitated if the floor in front of the units
is smooth, hard, level and flush with the floor
channels.

Provision should be made in the floor for
conduits for primary and secondary cables. The
location of these conduits can be determined from
the floor plan drawing which is furnished for each
metal-clad switchgear requisition. If desired, the
conduits may be installed prior to the installation
of the switchgear, Consideration should be given
to installing conduits which might be required for
future connections. Conduits should project ap-
proximately two inches above the finished floor
for indoor switchgear and approximately eight inches
above the foundation for outdoor switchgear. I
practical, the shipping skid should be left on the
equipment until it is at its final location. The
remainder of the crating should be carefully re-
moved so as not to damage instruments or devices
mounted on the front of the equipment.

The skid is bolted to the equipment through
the anchor bolt holes used for final installation.
The bolts in the rear can be reached by removing
the rear covers, The bolts in the front of the
breaker units are available when the breakers
are out of the compartments, In auxiliary units
the front doors must be opened for access to the
anchor bolts,
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GEI-88775 Metal-Clad Switchgear Type MC-4.76

The housings for both indoor and outdoor metal-
clad switchgear, when correctly installed, should
be true and plumb and present a good appearance.
The front panels should be flush and square. The
entire assembly should be securely fastened to the
floor channels or base pad.

The recommended method of fastening the gear
to the floor channels is by welding. A tack weld
should be made at the points indicated for anchoring
on the drawings. I« welding facilities are not
available the units should be bolted to the floor
channels using the anchor holes provided at the
front and rear. One half inch diameter bolts
should be used.

The tracks in the breaker compartments should
be checked for levelness both front to back and
side to side. Any misalignment of the tracks
in either direction can cause difficulty in inserting
the breaker or possible malfunction of the various
interlocking systems. Steel shims should be used
if necessary to level the tracks. Also the plumb-
ness of the house with respect to the tracks should
be checked and suitable compensations made.

Whenever possible up to five units will be
shipped as a single factory assembled package,
If the complete switchgear assembly consists of
three or more shipping groups the middle group
should be the first located. The other shipping
groups should then be installed in order in each
direction from the “center of the structure. The
switchgear sections should be placed on the founda-
tion with the aid of a crane, rollers or jacks as
shown in Figure 1 for indoor equipmentand Figure 3
for outdoor equipment. All shipping supports,
lifting lugs and lifting angles should be removed
from the switchgear.

Connections

The switchgear sections should then be con-
nected and bolted together as follows:

1. Bolt the steel sections together using 3/8-16
bolts, lockwashers and nuts at the points shown
on the installation drawing Figure 2.

2.

Connect the main buses togetherusing the splice
plates and hardware furnished with the equip-
ment. The silvered surfaces on both the main
bus and the splice plates should be wiped
clean. Sandpaper or abrasives should not be
used on the silvered surfaces. After cleaning
apply D50H47 contact grease to the surfaces
in sufficient cuantity that the contact area will
be thoroughly -Sealed with exgcess grease
squeezed out of the joint when tightened.. The
bolts should be tightened to the torque values
shown in Table II, Aftér the bolts have been
securely tightened, the joints are insulated
using the molded polyvinyl chloride boots which
are furnished. These boots are placed over
the bolted joints and the boot flaps are secured
with nylon plastic rivets.

The ground bus connections between sections
should be made using the splice bars and
hardware furnished.

The control cables should be routed and con-
nections made at the shipping splits. After
the complete lineup has been assembled and
tested in the factory, the contirol cables are
disconnected and the cable folded back into
the end unit of the shipping split. On site
the cable should be unfolded and routed into
the next adjacent shipping split unit. Terminal
boards located in this unit are then used to
make the interunit connections. A connection
diagram is furnished to indicate the connections
to be made,

Bus ducts and primary cable conduits should

be lined up and connections made to the equip-

ment. Hardware for connecting a bus duct

g\’x :he switchgear is furnished with the bus
ct.

The primary cable connections are made in the
rear of the switchgear. The bolted rear
covers must be removed for access to the
cable area. Before any primary cable con-
nections are made the cables should be identi-
fied 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 sources of
power,

BOLT TORQUE VALUES FOR METAL-CLAD SWITCHGEAR

TORQUE
BOLT SIZE | pootT POU MATERIAL
3/8-16 20 - 25 Steel
1/2 - 13 50 - 70 _Copper
5/8 - 11 80 - 90 Compound
TABLE II
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There are two common methods of making
primary cable connections:

1. Potheads are used when it is desired to her-
metically seal the end of the cable to make
a moisture-proof connection between the cable
and the switchgear bus. A pothead also pre-
vents seepage of oil from the end of oil impreg-
nated varnish cambric or paper insulated cable.
2. Clamp type terminals and wiping sleeve or
cable clamp,

Instructions for making connections using pot-

heads or clamp type terminals are given in in-
struction book GEI-28838,

Breaker Removable Element

After the installation of the Stationary equip-
ment is complete, the removable breaker elements
should be installed in their proper compartments.
Breakers are assigned to definite compartments
when an order is engineered. Each breaker is
assigned a part or mark number. This number is
shown on the breaker sheets of the summary, the
breaker nameplate and on the identification card on
the breaker shipping carton., Breakers of identical

d:;ign and rating are interchangeable one with the
other,

Test Cabinet

ma.t

The test cabinet should be installed on the wall
a location where maintenance and testing of
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the breaker can be conveniently done. Conduits
must be installed to carry cables to supply control
power for testing.

Addition of Units to Existing Equipment

Before adding units to existing equipment all
drawings furnished with the equipment should be
reviewed. In addition to the usual drawings furnished
with new equipment, special drawings may be fur-
nished covering complicated or special assembly
work.

The end cover sheets on the indoor equipment
are designed so they can be removed from the
outside, The ends of the main bus are insulated
and protected with a polyester glass panel so that
removal of the external steel end sheet does not
expose the energized bus. After the end sheets
have been removed the new units can be setin
place. The procedure for making the main bus
connections is shown in Figurel2. With the new
equipment in place the bus in the existing equip-
ment should be de-energized while the units are
being bolted together and the main bus connections
and control cable connections between the existing
equipment and the new equipment are made. Since
the existing equipment need not be entered until
it is necessary to make the bus connections, the
down time on the existing equipment can be held
to 2 minimum,

Before any covers, other than the end cover
sheets, or any doors are opened which would per-
mit access to the primary circuits in the existing
gear, it is essential that the circuit be de-energized,
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SECTION V
TESTING & INSPECTION

After the equipment has been installed and all
connections made, it must be tested and inspected
before putting it in service. Although the equip-
ment 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. The primary
equipment should be completely de-energized while
the tests are in progress.

BEFORE ENERGIZING SWITCHGEAR BESURE
THAT ALL JOINTS AND BUS ENDS ARE COVERED
WITH THE POLY VINYL CHLORIDE BOOTS PRO-
VIDED FOR INSULATION AT THESE POINTS. ALSO
A POLYESTER GLASS INSULATING BARRIER IS
PROVIDED FOR INSULATION BETWEEN THE BUS
ENDS AND THE STEEL END COVERS. IT IS IM-
PERATIVE THAT THIS SHIELDING BARRIER BE
IN PLACE BEFORE THE BUS IS ENERGIZED.

Directions for testing relays, instruments and
meters are given in the instruction books 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
setting the relays are given in the relay instruction
books. Special instruction books are furnished for
complicated automatic equipments. These instruc-
tions describe the sequence of operation of the
devices required to perform the desired function.

The extent of the tests on the equipment depend
on the type and function of the equipment., Tests
which should be performed on all equipments should
include breaker operation, switchgear meggering,
phasing and grounding checks.

High potential tests to check the integrity of the
insulation are not necessary if the installation in-
structions are carefully followed. I this test is
required by local codes or the purchaser wishes to
make 60 cycle A.C. high potential tests the voltage
should not exceed 75% of the ASA factory test
voltage. For the power circuit the ASA factory
test voltage for 4.76 KV gear is 19 KV,

Potential and control power transformers must
be disconnected during high voltage testing.

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

rop.

Breaker Operation Test

All breaker compartments have a test position
in which the primary disconnects are disengaged
while the secondary contacts are engaged. This
TEST position permits complete testing of the

22

electrical contrgl circuit without energizing the
primary power circuit. When the breaker is first
put into service,
thoroughly tested while in this position to make
sure that all closing and tripping circuits are
complete and functioning properly.

The TEST position is not suitable for inspec-
tion and maintenance of the breaker and should,
therefore, be used only for testing breaker opera-
tion.

Key Interlocks

After initial installation of the switchgear equip-
ment, all necessary interlockkeys should be inserted.
into the appropriate locks and all spare keys should'
be placed in the hands of a responsible person.
Refer to the key interlock schematic on the front
view furnished with the equipment to determine
the sequence of operation and the correct number
of operating keys required. This precaution is
necessary since improper use of spare keys will
defeat the interlock scheme.

SECTION VI

OPERATION

Breaker Positioning and Racking

The breaker is positioned by centering it with
the compartment and lining up the guide element
on the breaker with the guide in the house. For

the 4.76 KV breaker a single guide channel is: /i\
This guide channel mates’ °

centered in the house.
with a similar piece fixed to the bottom of the
breaker frame. The breaker guide is flared to
aid in aligning it with the house guide.

When the breaker has been aligned with the
house through the engagement of the guide elements
the breaker should be rolled into the house until
the stop pin engages in the stop block on the floor
of the house. The stop pin is spring loaded and
biased so that its engagement in the stop block
is automatic as the breakeris rolledin. The breaker
is then in the disconnect position. As the breaker
reaches the disconnect position the racking jack-
screw shaft engages with the jacknut in the house,
This nut is spring loaded and self aligning. It is
retracted as it is struck by the end of the jack-
shaft. The spring backed nut is automatically fed
onto the shaft when the shaft is rotated by the:
operating handle.

DAMAGE TO THE JACKSCREW THREADS MAY
OCCUR IF THE STOP POSITION FOOT PEDAL IS
HELD DEPRESSED WHEN THE BREAKER IS IN-
SERTED INTO THE HOUSE.

To move the breaker from the disconnect posi-
tion it must be first determined that the breaker
is open. The sliding shutter which covers the

handle socket on the front end of the jackshaft e
must then be pushed aside and the handle crank ’
The sliding shutter is part of the inter- -

inserted.
lock mechanism and cannot be moved aside unless
the breaker is in the open position. After the

its control circuit should be <



crank handle has been inserted the stop pin must
be released. This is done by stepping on the
™ot pedal while simultaneously rotating the crank
~ .andle clockwise. After a slight movement of the
“oreaker the foot pedal should be released. By
continuing to rotate the handle the breaker will be
moved into the test position. When this position
is reached the stop pin will again drop into the stop
block. With the breaker in the test position the
secondary contacts on the breaker are in contact with
the stationary secondary blocks in the house. The
breaker can be electrically operated providing the
crank handle has been removed and the jackscrew
shutter is permitted to close. The shutters covering
the primary disconnects in the house are closed.

To move the breaker from the test position the
breaker must be open. The jackscrew shutter is
then pushed aside and the handle inserted. The
stop pin is released by the foot pedal and the crank
handle is turned clockwise. By continuing to
turn the crank handle the breaker is moved to the
connected position. When this position is reached
a collar on the jackshaft is jammed against the
jacknut and further rotation of the crank handle is
impossible. If the motion of the breaker into the
house should be halted between the test and the
connect positions a fixed cam in the house holds
the interlock mechanism in the tripped position
even though the racking handle has been removed
and the breaker cannot be closed. When the breaker
reaches the fully connected position the primary
and the secondary disconnects are both engaged and
closing of the breaker will energize the primary

fé!&_"\ircuit.

The breaker is removed from the house in a
manner similar to thatusedtoinsertit, The breaker
must first be open, then the jackscrew shutier is
retracted, the operating crank is inserted and by
counterclockwise rotation of the crank the breaker
is moved out of the house. The stop pin will again
automatically engage with the stop block in the
test position and must be retracted with the foot

Metal-Clad Switchgear Type MC-4.76 GEI-88775

pedal to move the breaker to the disconnect posi-
tion. The stored energy mechanism operating
springs on the breaker are automatically discharged
between the disconnect and test positions by a house
mounted cam. This discharge of the stored spring
energy will occur each time the breaker is moved
into or out of the house.

Space Heaters

Space heaters are provided in all outdoor
equipment in order to keep the inside temperature
several degrees higher than that outside. Heaters
may also be furnished for indoor equipment when
it is known that abnormal atmospheric conditions
exist at the installation or when specified by the
customer.

By maintaining a slight temperature differential
the heaters facilitate drying and prevent condensa-
tiono N

Before the heaters are energized be sure the
power source is of the proper voltage, frequency
and phase arrangement, The heaters should be
connected in accordance with the wiring diagrams
furnished with the equipment. Also be sure all
cartons and miscellaneous material packed inside
the units have been removed before the heaters
are energized,

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

It is recommended that heaters be energized at
all times and that thermostatic control not be used.
If thermostatic control is used the contacts of the
thermostat should be set to close between 95 and
100F on falling temperature de-energizing the
heaters only when strong sunlight beats on the
switchgear, Under no condition should a differential
thermostat be used to control the heaters because
under extremely high humidity conditions this type
of thermostat will not operate at all times to keep
the heaters on enough to prevent condensation in
the switchgear.
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SECTION VUi
MAINTENANCE

A regular maintenance schedule should be
established to obtain the best service and reliability
from the switchgear., An annual check and overall
maintenance procedure for the switchgear, devices
and all connections should be followed as a mini-
mum requirement. Equipment subject to highly
repetitive operation may require more frequent
maintenance.

A permanent record of all maintenance work
should be kept. The record should include a list
of periodic checks and tests made, date made,
condition of the equipment and any repairs or ad-
justments that were performed. This record will
be a valuable reference for subsequent maintenance
work and for station operation.

For specific information regarding the main-
tenance of devices, such asbreakers, relays, meters
and instruments refer to the separate instruction
book for each device.

BEFORE ANY COVERS ARE REMOVED OR
ANY DOORS OPENED WHICH PERMIT ACCESS
TO THE PRIMARY CIRCUITS, IT IS ESSENTIAL
THAT BREAKERS BE WITHDRAWN TO THE DIS-
CONNECTED POSITION AND TAGGED.

IF WORK IS TO BE DONE ON REMOTE EQUIP-
MENT CONNECTED TO A UNIT, THE BREAKER
FOR THAT UNIT SHOULD BE PLACED IN THE
DISCONNECTED POSITION AND TAGGED. ALSO
THE REMOTE EQUIPMENT SHOULD BE ISOLATED
Fg.%l}l[ ANY OTHER POWERSOURCES CONNECTED
T .

The primary circuits of metal-clad switchgear
are insulated in order to reduce the size of the
equipment. This insulation, however, in most
instances requires a ~artain amount of air gap
between phases and to ground to complete the
insulation. Inserting any object in this air space
when equipment is energized whether it is a tool
or a part of the body may, under certain conditions,
short circuit this air gap and may cause 2 break-
down in the primary circuit to ground and cause
serious damage or injury or both. The solid in-
sulation surrounding an energized conductor must
never be relied on toprovide protection to personnel.

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

The switchgear structure and connections should
be given the following overall maintenance at least
annually,

Breaker and Instrument Compartments

Breakers - Test and inspect all breakers for
proper operation as follows:

De-energize equipment completely except for
test circuits.
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(a) Operate each breaker while in the TEST posi-
tion and check all functions. This isparticular-
ly important for breakers that normally remain
in either the open or closed position for long!
periods of time.

Remove the breaker from its compartment to
a clean maintenance area. The test cabinet
provides a convenient means for operating the
breakers when they are removed from the
compartments. The maintenance operation
should be performed in accordance with the
procedure suggested in the appropriate breaker
maintenance manual.

Instruments, Instrument Transformers & Relays

(b)

Since under normal conditions, the protective
relays do not operate, it is important that the
operation of these devices be checked regularly,

Check and inspect all devices to see that they
are functioning properly. Check device mounting.
Check that all electrical connections are tight.

Breaker Compartment Interiors

(a) Thoroughly clean the interior of the breaker and
instrument compartments. Useavacuum clean-
er and clean rags only. Do not use steel wool
or oxide papers. Blowing with compressed
air is not recommended.

Check indicating devices, mechanical and key
interlocks,

(b)
(e)

for signs of abnormal wear or overheating.
Discoloration of the silver surfaces is not
normally harmful unless atmospheric conditions
cause deposits such as sulphides on the con-
tact surfaces. If necessary, deposits can be
removed with a good grade of silver polish.
Osuﬂflfqrwise, wiping with a lint free cloth will
ice.

Before replacing the breaker, apply a thin
coat of contact lubricant D50H47 to the house studs
and the finger disconnects on the breaker.

Bus Compartment

(a) Remove covers and check buses and connec-
tions for evidence of overheating or weakening
of the insulation.

Check that all bus mounting bolts and splice
connection bolts are tight.

(b)

(c) After cleaning, megger and record the resis-
tance to ground and between phases of the
insulation of buses and connections. Since
definite limits cannot be given for satisfactory
insulation resistance values, a record should
be kept of the readings. Weakening of the
insulation from one maintenance period to the
next can be recognized from the recorded
readings.
similar conditions each time and the record
should include temperature and humidity.

Check primary disconnecting device contacts . &

™

The readings should be taken under /™



Cable and Bus Duct Terminal Compartment
Inspect all main cable connections for signs

~"™  of overheating and, when possible, check that

L

o—

connections are tight.

Overall Switchgear

(a) Check that all secondary control wiring connec-
tions are tight. Check continuity.

(b) Check to see that all anchor bolts and bolts
in the structure are tight.

(¢) ¥ the switchgear is equipped with heaters
check to see that all heaters are energized
and operating.

(d) Check the ground bus connection and mounting
bolts for tightness., Clean the ground bus.

(e) Clean and inspect all painted surfaces. Retouch
where necessary.

Paint Refinishing

Indoor and Qutdoor Primer

1. Remove all loose paint, rust, scale, oil or
grease, Sand scratches smooth with fine wet
or dry sandpaper before priming.

2. Materials

(a) Synthetic phenolic, alkyd paint 214-488
Sand Gray as made by Arco Co,

‘ /’\ (b) Thinner, Xylol made by Standard Oil Co.

(c) Viscosity 30 seconds Zahn #2 cup.

3. Application

(a) Primer is preheated to 185°F and sprayed
with DeVilbiss type hot spray unit.

(b) Air dry 30 minutes.
(¢) Thickness of paint coating 0.45 to 0,65 mils,
Indoor Finish Coat

1. Materials

(a) Sand Gray lacquer 246-84296 as make by
DuPont Co.

2,

Metal-Clad Switchgear Type MC-4.76 GEI-88775

(b) Blue lacquer 254-84299 as make by DuPont
Co.

(¢) Lacquer thinner

(d) Viscosity Sand Gray 25 seconds Zahn #2
cup. Blue 27 seconds Zahn #2 cup.

Application

(a) Spray one wet coat.
(b) Air dry 30 minutes,
(¢c) Thickness 1.00 mil,

QOutdoor Finish

1.

2.

3.

4,

This finish is applied to surfaces previously
cleaned and primed.

Materials

(a) Acrylic Sealer 881-007 as made by DuPont
Co.

(b) Acrylic Lacquer 890-5001 as made by Du
Pont Co.

(¢) Acrylic thinner E-615 as made by Geo.
Senn Co.

Application - Sealer Coat

(a) Reduce sealer to spraying viscosity us
1 parts 881-007 to 1 parts E-SJing.

(b) Spray one coat of sealer.
{c) Air dry one hour.

Application - Finish Coat

(a) Reduce 1 part 890-5001 to 1 part E-615 to
spraying viscosity of 21 seconds Zahn #2 cup,

(b) Apply one coat of finish.
{c) Air dry 30 minutes.
(d) Thickness of finish coat 1.00 mil,
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GEH-230Z
Supersedes GEH-230Y

INSTRUCTIONS

INSTRUMENT TRANSFORMERS
BUTYL-MOLDED AND COMPOUND-FILLED,

600-V THROUGH 15-KV

INTRODUCTION

These instructions apply to indoor and outdoor
instrument transformers of butyl-molded and other
dry-type constructions, For information on the in-
stallation and care of transformers with unusual
ratings of frequency, secondary voltage, current,
or on installations where unusual conditions exist
(refer to American Standards for Instrument Trans-
formers, ASA C57.13-1954, section 13-00), consult
the nearest sales office of the General Electric
Company, When special information is requested,
give the complete nameplate data in order to identify
the transformer.

BEFORE INSTALLATION

INSPECTION

Before installation, transformers should be in-
spected for physical damage that mayhave occurred
during shipment or handling. During shipping, trans-
formers usually are supported only by the base or
mounting supports, except that certain butyl-molded
types may be shipped from the factory supported by
butyl surfaces. Transformers should be dry andthe
surface of the bushings should be clean. All butyl
surfaces should be considered the same as the sur-
face of a porcelain bushing in regard to cleanliness
and dryness.

DRYING OUT

Transformers that have been submerged in water
should be dried out before installation. Wet asphalt-
impregnated or varnish-impregnated transformers
may be dried by self-heating. To do this, allow the
transformer to stand not less than twelve hoursin a
room of constant temperature. Measure and record
the room temperature and resistance of the second-
ary winding. Short-circuit the primary winding and
apply a controllable voltage to the secondary wind-
ing. Adjust the voltage so that sufficient current will
flow in the winding to raise its temperature to ap-
proximately 80 C. The rate of temperature rise
should not exceed 6 C per half-hour. The winding
temperature should be held at approximately 80 C

until the transformer is dry. It will usually require
24 to 48 hours to dry a transformer.

The amount of current necgssary to obtain a
winding temperature of 80 C varies because of the
differences in heat dissipation and current densities
in the different types oftransformers. It isadvisable
to start with a current not greater thantwo amperes
in the secondary of a potential transformer, or not
greater than five amperes in the secondary of a
current transformer. Gradually increase this cur-
rent until the proper heating is obtained. Increases
of current should be made cautiously with frequent
checking of the rise in temperature of the winding.

The temperature of the winding may be deter-
mined conveniently by the ‘‘resistance change’’
method. Since the resistance of a copper winding
increases approximately 1 percent for each21/2C,
the temperature rise may be calculated by measur-
ing the ‘‘before’’ and “‘after’’ resistancesandfinding
the percentage increase inresistance. For example,
if the ‘‘after’’ resistance is 0.244 ohm and the re-
sistance at the start (room) temperature is 0.200
ohm, the percentage increase is

0.244-0.200 _ e
which corresponds to a temperature rise of 22 x
2 1/2 = 55C (approximately). The approximate wind-
ing temperature at any time is the temperature rise
at that time added tothe ambient (room)temperature.

Butyl-Molded Transformers

Butyl-molded transformers, particularly designs
for outdoor use, are relatively impervious tomois-
ture. If, due to unusual circumstances, insulation
tests indicate the possibility of the entrance of mnis-
ture into a butyl-molded transformer, refer to the
nearest General Electric Apparatus Sales Office for
detailed information on proper procedure.

TESTING

If it is desired to make insulation tests after the
drying out period, or at any other time, these tests

IThgse instructions do not purport to cover all defails or variations in equipment nor fo provide for every possible confingency to be met in connection
with installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently
for the purchaser's purposes, the malter should be referred to the General Electric Company,
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may be made in accordance with American Standards
for Instrument Transformers, ASA C57.13-1954.
(Note: Periodic field tests of insulation should not
exceed 65 percent of the ASA test voltage, Incoming
tests of new equipment should not exceed 75 percent
of the ASA test voltage.)

Convenient methods for testingpolarityare given
in American Standards C-57.13, the Electrical Meter-
men’s Handbook published by Edison Electric In-
stitute, and General Electric publication GET-97.

For ratio and phase angle tests, refer to Elec-
trical Metermen’s Handbook and General Electric
publications GET-97 and GET-1725.

Certificates

A certificate of test is supplied with many types
of butyl-molded potential and current transformers.
The certificate is in the form of a tag attached to
each transformer, The tag shows the ASA accuracy
classification of the transformer, the burden at
which it has been tested, and the actual test results
of ratio correction factor and phase angle. The tag
is perforated and ‘can be detached as a 3- by 5-in.
card for filing.

INSTALLATION
SAFETY PRECAUTIONS

Always consider an instrument transformer as a part
of the circuit to which it is connected, and do not touch
the leads and terminals or other parts of the transformer
which are not grounded.

The butyl surface of transformers should be considered
the same as the surface of a porcelain bushing, since a
voltage stress exists across the entire butyl surface from
terminals to grounded metal parts.

Do not open the secondary circuit of a current trans-
former while the transformer is energized. This precaution
is advisable since current transformers may develop open-
circuit secondary voltages which may be hazardous to per-
sonnel or injurious to the transformer or equipment con-
nected in the secondary circuit.

Always ground the metallic cases and frames of instru-
ment transformers. The secondaries should be grounded
close to the transformers. However, when secondaries of
transformers are interconnected, there should be only one
grounded point in this circuit.

MOUNTING

Instrument transformers should be mounted so
that connections can be made to the power or dis-
tribution lines in such a manner as to avoid placing
appreciable strains upon the terminals of thetrans-
formers. For high-current transformer ratings,
2000 amperes and above, there may be some inter-
ference from the electric field of the return bus
unless the bus centers are kept at a minimum dis-
tance of 15 inches apart; for ratings above 5000

amperes this distance should be not less than 24
inches. If this type transformer is used with more
than one primary turn, the loop should be at least
24 inches in diameter. Make surethat the secondary
leads are twisted closely together and carried out
without passing through the field of the primary
conductors. It is not necessary that the bus exactly
fill the window, but the bus or buses should be cen-
tralized. For ratings of 1000 amperes or lessthese
precautions are generally unnecessary.

CONNECTIONS
SECONDARY CONNECTIONS

The resistance of all primaryand secondary con-
nections should be kept as lowas possibleto prevent
overheating at the contacts, and to prevent an in-
crease in the secondary burden,

The resistance voltage drop of the secondary
leads should be included in calculating the secondary
volt-ampere burden carried by instrument trans-
formers. The total burden should be kept within
limits suited to the transformers used.

Short-circuiting Device

Many current transformers are provided with a
device for short-circuitingthe secondaryterminals,
and are shipped from the faétory with thisdevice in
short-circuiting position. When the transformer is
installed and the primary circuit is energized, the
shorting device should be opened only after a suitable
burden, such as an ammeter, wattmeter, watthour
meter, relay, etc., is connected to the transformer
secondary terminals.

On some designs the secondary cover is inter-
locked with the secondary hardware, sothatthe lead
openings in the cover will be 180 degrees from the
usable position unless the short-circuitingdeviceis
open. The short-circuiting device should be re-
placed for safety before the burden is removed from
the transformer secondary.

Dual-ratio current transformers with mid-tapped
secondary windingsare completely inoperative when
either portion of the secondary winding is short-
circuited. On current transformers with multiple
secondary taps, short-circuit at least one half the
secondary winding before making or removing con-
nections at the secondary terminals when the trans-
former is energized.

On dual-ratio or multiple-ratio current trans-
formers with secondary taps, all short-circuiting
devices must be in the open position for normal op-
eration, so that no portion of the winding is short-
circuited.
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PRIMARY BY-PASS PROTECTION

Thyrite@ primary by-pass protectors are rec-
ommended for the proper protection of current
transformers which are so located as to be exposed
to the effect of surge currents, Theyare especially
recommended for low primary-current ratings, as
these ratings have a relatively high winding imped-
ance.

Thyrite primary by-pass protectors consist of
one or more Thyrite disks which are connected in
parallel with the primary winding of the transfor-
mer. When high-frequency or steep-front voltage
surges occur, the characteristic of the Thyrite is
such that an appreciable part of the surge current
is by-passed through the protector. A high-surge
voltage, which might result in failure within the pri-
mary winding, is thus prevented from building up
across the winding.

GROUNDING

Grounding of instrument transformers should be
made in accordance with AIEE Standard No, 52,
March, 1951, Application Guide for Grounding of
Instrument Transformer Secondary Circuits and
Cases.

POLARITY

In wiring instrument transformer circuits, it is
necessary to maintain the correct polarity relation
between the line and the devices connected to the
secondaries, For this reason, the relative polarity
of each winding of a transformer is indicated by a
marker Hy (or a white spot) on ornear one primary
terminal, and a marker X; (or a white spot) near
one secondary terminal; and in some cases by
white bushings. See Figure 1. Where taps are
present, all terminals will be marked in order. The
primary terminals will be Hy, Hp, Hg, etc.; the
secondary terminals X;, X, X3, etc.; and the
tertiary terminals, if present, Yy, Yg, Y3, etc. Hy
always indicates the same instantaneous polarityas
Xy and Y.

When connection is made toa secondaryterminal
having a polarity marking similar toa given primary
terminal, the polarity will be the same as if the
primary service conductor itself were detached from
the transformer and connected directly to the sec-
ondary conductor, In other words, at the instant when
the current is flowing toward the transformer in a
primary lead of a certain polarity, current will tend
to flow away from the transformer in the secondary
lead of similar polarity.

When connecting instrument transformers with
meters or instruments, refer tothe Instructions fur-
nished with the meters or instruments involved.

AMBIENT TEMPERATURE

All General Electric transformers are designed
to operate at either or both the ambient tempera-
tures, as indicated by the Company, at the standard
rating or ratings for the corresponding ambient
temperatures, provided the altitude does not exceed
3300 feet. Refer to American Standards for Instru-
ment Transformers, ASA C57.13-1954, section
13-00. Generally, the allowable ambient tempera-
tures and ratings are marked on the transformer
nameplate.

FUSES

Potential transformer fuses are intended pri-
marily to protect the line rather than the trans-
former, although the modern fuse will afford pro-
tection tothe transformer ina large number of cases.

The fuses on butyl-type transformers, rated at
0.6-kv through 2.5-kv Insulation Class, are provided
with molded butyl fuse enclosures which are se-
cured to the transformer by the spring action of
the fuse clips.

Each fuse and its enclosure may be removed as
a unit from the transformer, using a fiber fuse
puller or by hand if suitable protection is providec.
for the operation. The fuse is then removedthroug’.
an opening in one end of the enclosure.

H H2 PRIMARY CURRENT H, X
— T UANAAAA ‘ — — —

X X2

SECONDARY
CURRENT l

(D)
&

CURRENT TRANSFORMER

SECONDARY
VOLTAGE

PRIMARY
VOLTAGE

POTENTIAL TRANSFORMER

Fig. 1. Elementary Connections of instrument Transformers
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When replacing the fuse and enclosure, be sure
that the plastic insulating piece, fastened under the
transformer fuse c¢lip, is inserted between the end
of the fuse and the open end of the fuse enclosure.
Then press the enclosure firmly onto the trans-
former to seat the fuse into both clips.

The fuses of some dry-type transformers, 2400
volts and below, are supported by a hinged cover.
If it is necessary to replace a fuse while the trans-
former is connected to an operating circuit, the
cover should be opened by use of an insulating hook,
which should be of sufficient length to prevent the
operator from being burned in case a short circuit
exists in the transformer.

In testing fuses for continuity of circuit, not
more than 0.25 ampere should be used.

In replacing fuses, be certain that the voltage
rating of the fuse is the one nearest above the line-
to-line voltage of the circuit, regardless of the rated
voltage of the transformer. Do not use fuses of
higher voltage ratings, as undesirable overvoltages
may result should the fuse blow. One permissible
exception to this general rule is the use of Size A,
Type EJ-1 fuse in the Types JE-2 and JVM-2
transformers. In this case the Size A fuse can be
used on either 2400-volt, delta circuits or 2400/
4160-volt, solidly grounded Y ¢ircuits.

MAINTENANCE

After instrument transformers for indoor use
have been installed, they should need no care other
than keeping them clean and dry. Transformers for
outdoor installations should receive the same care
in operation as power transformers of similar
design and of similar voltage rating.

CLEANING BUSHINGS

Porcelain bushings may be cleaned by means of
a wet cloth or by use of carbon tetrachloride* or
ammonia. After cleaning a bushing, washthoroughly
with clean water to remove foreign material from
the surface.

Butyl-molded transformers may be cleaned by
scrubbing the butyl surface with detergent and a
stiff brush to remove accumulated dirt or oil film,
Remove the detergent by washing with clean water.
Then apply a light grade of silicone oil (G-E Silicone
Liquid, SF-92 or equal) to the butyl surface.

DEMAGNETIZING

If by accident a current transformer becomes
magnetized, it should be demagnetized before being

* Precautions against toxic vapors should be taken
when using carbon tetrachloride.

used for precision work. Connect at least 50 ohms
resistance in series with the meters or instruments
in the secondary circuit. Bring the primary current
up to as near full load as possible and gradually
reduce the series resistance until it reaches zero,
being careful not to open the secondary circuit in
the process. For best results, gradually reduce the
primary current to zero before disconnecting the
resistance circuit.

Demagnetizing JAR-O Auxiliary Transformers

Due to the wide range of current ratios available
in the Type JAR-O current transformer and the lack
of standards for demagnetizing the odd ratios avail-
able, the following method is necessary to protect
personnel and transformers from excessively high
voltages that could develop. See Fig. 2.

Iq X
Q OPEN-
VARIABLE CIRCUITED
POWER 7 "
SOURCE JAR-0-1 °

Fig. 2. Schematic diagram for demagnetizing
JAR-O transformers

Key to Fig, 2.
I = ammeter for reading demagnetizing cur-
rent,
V4 = voltmeter for reading demagnetizing vol-
tage.
The 14 reading shall not exceed:
Rated current of the winding energized
50

The Vd reading shall not exceed:

160
Rated current of the winding energized

For example, for demagnetizing any 5-ampere
JAR-O winding, do not exceed 32 volts and 0.1 am-
pere. The core will be adequately demagnetized
when either the voltage or the current is increased
to over 80%of the maximum value shown in the appli-
cable formula (see above), and then gradually re-
duced to zero.

DIFFERENTIAL PROTECTION

Standard General Electric current transformers
may be used for differential protection through a
considerable range of burden and overcurrent. The
range is limited by the difference in burden, the
maximum overcurrent, and the mechanical and
thermal short-time rating. Information regarding
these points may be obtained from the G-E publica-
tion GET-97 or from the nearest sales office of
the company,

METER DEPARTMENT, GENERAL ELECTRIC COMPANY, SOMERSWORTH, N. H.

10-65 (25M)
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Fig. 1 (8008678) Type SB-1 Switch Without Cover

Fig. 2 (8008677) Type SB-9 Switch Without Cover

Fig. 3 (8008679) Type SB-10 Switch Without Cover



CONTROL AND INSTRUMENT SWITCHES
TYPES SB-1, SB-9, AND SB-10

INTRODUCTION
The e SB-1 switches (see cover illustration
and Fig. are multi-pole rotary switches with

cam-operated contacts. They have their positioning
device or return spring located between the front
support and first barrier while the Type SB-9 (see
. Fig. 2) has the positioning device or return sprin
located at the rear of the switch., The Type SB-
also has better insulation to ground, more sub-
stantial bearings, and long life cams.

The Type SB-10 switches (see Fig. 3) combine
contacts operated by rotation of the shaft, as in the
SB-1 and 9 switches, with contacts operated by a
lateral motion (push or pull) of the shaft. Only two
lateral positions of the shaft are possible. Inter-
locks are usually provided so the push-pull contacts
can be operated only in specific rotary positions of
the switch, and also the rotary contacts can be
operated in only one lateral position of the shaft---
either push or pull.

NOTE: Instructions for Type SB-1 switches
also apply to superseded Type SB-7 switches,

APPLICATION

The Type SB-1, SB-9 and SB-10 switches are
primarily intended for the control of electrically
operated circuit breakers, small motors, magnetic
switches and similar devices, and for the transfer
of meters, instruments and relays. The Type SB-1
switch is suitable for most applications, but where
the switch is subject to abnormally frequent cpera-
tion (approximately 100 operations or more per
hour), more durable cams are required, in which
case the Type SB-9 switch should be ordered.

RATINGS

All switches are rated 600 volts, 20 amperes
continuous, and 250 amperes for 3 seconds.

The interrupting rating depends on several
factors; namely, voltage, current, and inductance
of the circuit. It is often necessary to connect
several contacts in series to secure sufficient
interrupting capacity. The interrupting ratings in
the table below are based on the inductance of the
average trip coil.

be referred fo the General Electric Company.

or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should

INTERRUPTING RATINGS - AMPERES
CIRCUTT NON-INDUCTIVE CIRCUIT INDUCTIVE CIRCUIT
VOLTS NUMBER OF CONTACTS
1 2 in Series 4 in Series 1 2 in Series 4 in Series
24 d-c 6.0 30.0 4.0 20.0 30.0
48 d-c 5.0 25.0 40.0 3.0 15.0 25.0
_ 125 d-¢ 2.7 11.0 25.0 2.0 6.25 9.5
250 d-c 0.75 2.0 8.0 0.7 1.75 6.5
600 d-c 0.25 0.45 1.36 0.15 0.35 1.25
115 a-c 40.0 75.0 _— 24.0 50.0 _—
220 a-c 25.0 50.0 —_— 12.0 25.0 40.0
440 a"c 12.0 2500 - 5.0 12.0 2000
550 a-c 6.0 12.0 E— 4.0 10.0 15.0
These instructions do not purport to cover all details or variations in equipment nor fo provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
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RECEIVING AND STORAGE

RECEIVING

Immediately upon receipt of a switch, examine
it for any damage sustained in transit. If injury or
rough handling is evident, file a damage claim at
once with the transportation company and promptly
xg;gfy the nearest General Electric Apparatus Sales

ce.

The switches are completely assembled and
packed in individual cartons before shipment.

STORAGE

If the switches are for stock purposes or not
for immediate installation, they should be left in
the shipping carton and stored ina cleandry location.

DESCRIPTION

CONSTRUCTION

All types of these switches are built up of a
series of individual stages, each nested into the
other, plus a common fixed contact support, operat-
ing shaft, front support and rear support (see Fig. 5).
The complete stack is tied together with two tie

bolts threaded into the front support. Each rotary

stage consists of an insulating barrier carrying one
or two moving contacts, and two or three cams on
the shaft which operates the moving contacts, A
push-pull stage is similar to the rotary stage except
only one cam is used. Each moving contact and its
associated fixed contact on the fixed contact support
constitute a complete switch contact.

CONTACT IDENTIFICATION

The movable contacts are marked for identifi-
cation following a standard system. Starting with
the stage next to the panel, the contacts on the right
side--looking toward the rear--are given odd num-
bers beginning with 1" (see Fig. 1), and the contacts
on the left side even numbers beginning with "2",
Occasionally, a contact is omitted from a stage. If
so, the corresponding number is also omitted.

ENCLOSURES AND MOUNTING

The basic switch design is for panel mounting
and includes a molded cover as shown on the front
cover, When requested, switches are furnished
assembled in various enclosures, such as the fabri-
cated-metal enclosure for wall mounting, the water-
tight enclosure, and the explosion-proof enclosure.
When conditions require the switch to be operated
immersed in oil, it is furnished mounted in an
enclosure similar to the watertight enclosure except
that the lower removable portion is filled with oil.

Switches for panel mounting are furnished with
shafts and mounting screws suitable for mountingon
panels 1/8 inch to 3/16 inches thick. When re-
cf;uested, shafts and mounting screws are furnished
or 1, 1-1/2, or 2 inch panels. For intermediate
thicknesses of panels, spacers are furnished to fill
the t;xcess space between the front support and the
panel.

4

INSTALLATION
For panel-mounted switches, holes should be

rovided in the panel as shown in Fig. 4. The shaft f‘-’\

ole is shown with a 1-1/8 inch diameter. This is
done to provide one panel hole for all switches.
The removable handle and lock handle switches
require the 1-1/8 inch diameter hole, while a 1/2
inch diameter hole suffices for all other switches.
For switches furnished in metal enclosures, mount-
ing dimensions should be obtained from the approved
outline drawings, or from the switches themselves.

To mount a fixed-handle switch on a panel, first
remove the handle and escutcheon, including where
provided, the position-indicating pointer and curved
spring washer (saddle spring). Next, hold the switch
in place on the back of the panei and insert the
mounting screws through the escutcheon and panel
into the switch front support, but do not tighten the
mounting screws. Attach the pointer, saddle spring
and handle. Align the escutcheon on the panel.
Insert the mounting screws through the escutcheon
and panel and place the spacers (if used) on the
screws before putting the switch in place.

When mounting removable-handle switches be
certain that the shaft of the switch is properly
positioned, so the handle is easily removed, before
the mounting screws are tightened.

Switches with a key lock in the handle have the
handle attached to the escutcheon so the two parts
are removed or installed as a unit. The shaft and
handle are joined by a slotted coupling on the back
of the escutcheon and these parts should be lined
up before inserting the mounting screws.

When a back-of-board locking mechanism and
separate (Yale) lock are furnished with a switch,
the panel drilling shown in Fig. 4 is required. The
lock should be installed first. Turn the key until
the lever at the back of the lock is entirely within
the barrel diameter, and remove the two knurled
rings. Insert the barrel through the panel, from
the front, with the spacing ring (where used) at the
front of the lock and fasten it in place by tightening
the knurled rings on the barrel behind the panel,
With the cylinder in the locked position the lever
on the back of the barrel should extend on the verti-
cal center line towards the switch shaft. Turn the
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Fig. 4 (116A132-4) Panel Drilling (Front View)



switch shaft to a locked position and mount the
switch on the panel as directed in a previous para-
graph, being careful to put the pin on the lock lever
into the slot in the locking bolt of the mechanism.
Operate the switch and check to see that the locking
bolt will easily enter each slot in the locking wheel.
It may be necessary to loosen the lock and shift its
position slightly to secure satisfactory operation of
the locking mechanism. When the mechanism oper-
ates 1correctly, the lock must be re-tightened on the
panel.

OPERATION

Type SB-1 and SB-9 switches are rotary cam-
operated switches. Rotation of the switch shaft
causes contacts to close or open according to the
shape and setting of the cams in the various stages.
Each stage has one or two contacts with two or three
cams. On drawings these cams are designated A,
B and C (see Fig. 5). Cam (A) is the one nearest
the panel and is the closing cam for the even num-
bered contacts. The (B) cam is next and is the
opening cam for both contacts; cam (C) is farthest
from the panel and is the closing cam for the odd
numbered contacts. When a contact is omitted, its
corresponding closing cam is omitted and a spacer
substituted.

When the total rotation of the switch is more
than 150 degrees, there is, due to the common open-
ing cam (B), a certain limitation to the opening
and closing of the contacts (see Fig. 6). If the No. 2
contact is closed at zero degree, then after the shaft
has been rotated 180 degrees, the notch in the cam

MOVING CONTACT

SHUNT
SCREW "E"

THIN WASHER WITH
SQUARE HOLE

Control And Instrument Switches Type SB GEH-908

(B), which allows the contact to close, will be
opposite the No. 1 contact and there will be nothin
to hold the No. 1 contact open. Therefore, the No.
contact must be closed at this point or it must be
omitted from the switch. In other words, whatever
happens to one contact at any point in the periphery
of the switch rotation must happen to its companion
contact in the same stage when the switch is rotated
180 degrees from that point.

Generally, it is possible to design the switch
so those contacts that close 180 degrees opposite
each other are in the same stage, but sometimes it
is necessary to design the switch with only one
contact per stage.

CAM

"C"OR CLOSING
TACT

FOR NO. 1| CON
OPENING NOT SHOWN.

SHOWING WIPE

NO.2 CONTACT—| NO. I CONTACT

"8" OR COMMON
OPENING CAM.

"A" OR CLOSING CaM
FOR NO.Z CONTACT

Fig. 6 (K-6507946) Typical Section Showing
Operation Of Cams - Front View

BARRIER

SCREW"F"

AND SUPPORT

REAR SUPPORT TORSION SPRING

INDENT WHEEL OR

Fig. 5 (8009283)

/fiziggf;—:i———-

SPRING STRETCHER

:
&

FRGNT SUPPORT

PIN FOR HOLDING
SHAFT IN PLACE

Exploded View Of Type SB-1 Switch
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Some applications, particularly of momentary
contact switches, which have a torsion spring to
return the switch to a central-neutral position,
require a contact action which lags behind the switch
motion (lost motion or slip contacts). Such contacts
use cams with a special loose fit on the shaft. When
the shaft has turned far enough to close or open
these contacts, it can be rotated 45 degrees in the
reverse direction without moving the cams, but
beyond this point, the cam moves with the shaft, and
the contacts either open or close as the case may be.

Momentary contact switches have a torsion
spring that returns the switch to a central or neutral
position when the handle is released after operation
to a side position or positions. This torsion spring
is designed for a maximum of 90 degrees operation
to each side of the central position. The torsion
spring may have one end cut off or tied back in such
a manner as to be effective onone side of the central
position only. That is, the switch may have mo-
mentary contact to one side of the central position
and maintaining contacts to the other side. itches
may also be furnished that are spring return from
the extreme-end positions to a position in between
the end position or positions and the central position.

In some momentary contact (spring return)
switches, a locking device is provided by which the
shaft may be held against the action of the torsion
spring by pulling out the handle when the switch is
turned to one of the side positions.

Type SB-10 switches, in addition to rotary con-
tacts using SB-1 cams, have contacts operated by
pulling out or pushing in the switch handle. The
push-pull contacts are located at the front of the
switch, with closing action provided by leaf springs
and opening action by a cylindrical cam which slides
over the shaft to the rotary contacts.

MAINTENANCE

At regular intervals, switches should be in-
spected for burning of the contacts, for broken shunts
on the moving contacts and for contact wipe.

H contacts are slightly pitted, or coated with
sulphide, scrape them gently with a sharp knife or
dress with a fine file, such as a #00 dental file.

I the shunts are broken or the contacts badly
pitted, they should be replaced as directed under
"Repair and Replacement'.

Contacts have sufficient wipe as long as there
is an appreciable opening, with the contact closed,
between the moving contact and the moving contact
support (see Fig. 6). If there is no opening, it indi-
cates that the parts of the moving contact support
that bears on the cam or the cam itself has become
worn and needs replacing as directed under "Repair
and Replacement". Sometimes it is possible to
secure a temporary repair by bending the moving
contact so it has a smaller separationfrom the fixed
contact when in the open position.

6

REPAIR AND REPLACEMENT

MOVABLE CONTACTS
If a movable contact is burned, or has a broken

,shunt, replace the entire contact assembly. To do

this, position the switch so the contacttobe replaced
is open. Remove screw (E, Fig. 5) and its clamping
washer. Press in on the top of the contact to re-
lease the tongue at the lower end and pull the as-
sembly upward and off (see Fig. 7).

To replace the new contact assembly, slide it
downward with its shoe (1, Fig. 8) on the inside of
the support (3, Fig. 8), until the tongue (2, Fig. 8)
at the lower end of the contact drops into the hold-
ing notch.(4, Fig. 8) on the support. Bring the loose
end of the shunt (3,: Fig. T) down to the terminal and
fasten it in place with the clamping washer and
screw (E). Avoid creasing or kinking the thin metal
strips of the shunt. Operate the switch and observe
whether the contacts meet squarely and simul-
taneously. The contacts can be adjusted by bending
slightly with smooth-faced pliers. After adjustment

. there should be an appreciable opening, with the

contacts closed, between the moving contact and the
moving contact support.

FIXED CONTACTS

Damage to a fixed contact requires replace-
ment of the complete assembly of fixed contacts
and support. Remove screws (F, Fig. 5), change
assemblies and replace the screws. Operate the
switch and check the contact alignment.

| I

4, Barrier

1. Cam
2. Movable Contact 5. Operating Shaft
3. Shunt

Fig. 7 Removing Contact Finger



1. Shoe 3.
2. Tongue L.

Support
Holding Notch

Fig. 8 1Installing New Contact Finger

On some switches the ball and spring of the
.positioning device are carried in the fixed-contact
support. Care must be exercised to prevent losing
the ball and spring when removing the fixed-contact
support. The ball and spring are replaced best,
after the new fixed-contact support has been as-
sembled on the switch, by removing the spring
retainer on the top of the fixed-contact support,
instgfting the ball and spring, and replacing the
retainer.

CAMS, BARRIERS, MOVING-CONTACT SUPPORTS,

When cams, barriers, moving-contact supports,
etc., need to be replaced or changed, the switch
should be removed from the panel and disassembled
on a bench and re-assembled with replacement parts.
The moving-contact support and terminal are tightly
assembled on the barrier in the factory. 1Itis
practically impossible to remove them from the
barrier without damage to the parts or the barrier.
If any of the parts require replacement it is best to
secure a complete assembled replacement unit,
including the barrier, moving contact support, and
terminal, from the factory.

SWITCH DIS-ASSEMBLY

Before dis-assembling the switch, secure a
drawing showing the cam arrangement in all the
stages of the switch. Turn the switch shaft to the
switch position corresponding to the cam arrange-
ment. This is a twelve-o'clock position unless

Control And Instrument Switches Type SB GEH-808

otherwise noted on the drawing. Remove the handle
and fixed-contact support. Unscrew the tie bolts
from the switch support, but leave them in the
switch. Stand the switch on the bench, resting on
the rear support, and slip the front support off the
shaft being careful to hold the shaft in the switch
so as not to pull it out of the cams in the rear stages.
Do not lose the ball from the positioning device.
Slide the shaft out just enough to remove the pin,
through the shaft, which seats in the counterbore
in the indent wheel or spring-stretcher (refer to
Fig. 5). Do not slide the shaft out of the cams in
the rear stage. Push the shaft back into the switch
and slip off the indent wheel and thin washer that is
assembled between the indent wheel and front sup-
port. Remove the first barrier to expose the cams
for contacts No. "1-2".

Check these cams against the cam arrangement
drawing. Be sure the cam arrangement drawing is
fully understood before disturbing the cams.

On the drawing, the cams for each stage are
usually shown in horizontal rows of three cams,
or two cams and a spacer. Beside each horizontal
row are the numbers of the contacts, such as ''1-2",
with which the cams are used. The vertical rows
are lettered "A", "B", and '"C". Cam (A) is the one
removed first, working from the front end of the
switch, cam (B) next, and cam (C) last (see Fig. 5).
Unless otherwise stated, the position of the cams
on the drawing are for the twelve-o'clock switch
position.

Remove the cams from the first stage, and after
making sure there are no jumpers holding the
barriers together, remove the barriers. Continue
removing cams and barriers until the damaged part
is reached

SWITCH ASSEMBLY

To assemble the switch, place the rear support
on the bench, with the rear side down, and with the
bolt heads against the bench, so they are retained
in the rear support, with the threaded ends extending
vertically. Place the end of the shaft in the rear
support so the shaft stands vertically. Turn the
shaft to the twelve-o'clock position, or to the switch
position that agrees with the cam arrangement as
stated on the drawing. The cams for the rear stage
may now be assembled in the exact position shown
on the drawing, cam (C) first, cam (B) second, and
cam (A) last. The remaining barriers and corres-
ponding cams are similarly assembled. When the
front barrier, which carries no contacts, isinplace,
assemble the indent wheel (or spring stretched and
torsion spring) with the counterbored end toward
the front of the support. Pull the shaft out just
enough to permit the locking pin to be inserted
through the shaft. Pushthe shaftback into the switch
and slide the thin washer over the shaft. Slide the
front support into place. Hold the stack of barriers
together and turn the switch to a horizontal position
with the moving contacts pointed up.

If it is a maintaining-contact switch with a
large indent wheel, that is, with the ball and spring

?
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in the fixed-contact support, or if it is a spring-
return switch, the tie bolts may now be screwed
into the front support. Before tightening the tie
bolts be sure the barriers are all properly nested.

If the switch is a maintaining-contact switch
with a small indent wheel, slide the front support
forward enough so the ball may be placed into the
gocket in the front support and line up a notch in
the indent wheel with the ball in the front support.
Then the front support may be slid back into place
against the front barrier. Make sure the barriers
gftsall properly nested before tightening the tle

The fixed contacts and support may now be as-
sembed on the switch. If the switch has a position
where all the contacts are open, turn it to this posi-
tion to assemble the fixed contacts and support.

SHAFT CHANGE

When it 18 necessary to change the switch shaft,
that is, install a longer or shorter shaft, the switch
may be dis-assembled as directed, or the new shaft
may be used to push out the old shaft as follows:

I there is room enough behind the panel to work
on the switch, it is not necessary to remove the
switch, Otherwise the switch must be removed to
a bench vise where the front support canbe supported
firmly, with the fixed contact at the top.

10-64

Remove the fixed-contacts and support. Re-
move the rear support, being careful to leave the
rear cams on the shaff. Slide the complete stack,
including the indent wheel or spring stretcher, back
on the shaft just enough to remove the lockino% pin
that seats in the counterbore in the front end of the
indent wheel. This leaves the shaft free to move

through the switch.

First, check and make sure the tapped hole in
the new shaft for the handle-holding screw aligns
correctly with the hole in the old shaft. Then insert
the new shaft into the rear end of the switch, and at
the same time withdraw the old shaft from the front
of the switch, The front end of the new shaft should
touch the rear end of the old shaft at all times so
that all the cams are on one shaft or the other and
never loose within the switch.

Replace the locking pin. If the positioning ball
has become dislodged, replace it in the manner
previously described. Replace the rear support,
tie bolts, and fixed contacts and support. Check for
proper operation of the switch using the new shaft.

RENEWAL PARTS

Refer to Renewal Parts Bulletin GEF-2367. In
the absence of a renewal parts bulletin address the
nearest General Electric Sales Office, specify the
quantity required, describe the part and give the
cozintgiete data from the nameplate at the rear of the
switch,

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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INSTALLATION

198 4555K10-006

TYPE AB-30
AMMETERS AND VOLTMETERS

(THIS PUBLICATION FORMERLY IDENTIFIED AS GEH-1560

)

Cut and drill the panel as indicated in Fig. 1. All
drilling and wiring on the switchboard should be
completed before mounting the instruments. The in-
struments must be mounted in a level position.

These instruments are practically unaffected by
stray fields, but it is advisable to keep wires carrying
heavy current as far as possible from all indicating
instruments. When the instrument is mounted in a
level position, any deviation from zero should be
corrected by means of the zero adjustment.

Connect the instrument as shown in the appropriate
diagram.

GROUNDING CASES OF A-C INSTRUMENTS

If transformers are used on circuits of over 150

volts, connect the grounded side of the secondary cir-

b

[
3

l_\__P @ﬁ—l

e e = P

4
DiA,

THICK

fﬁ'uma.nol.m FOR PANELS UP TO & INGL.
£ 01a. FOR PANELS OVER f§ THICK

Fig. 1. Cuf-out and panel drilling dimensions

cuits to the instrument case. Use No. 12 Awg copper
wire. Grounding connections should be made in ac-
cordance with the provisions of the National Electric
Code.

A-C AMMETERS

When the circuit exceeds 30 amperes or 650 volts,
a current transformer of the ratio indicated on the
nameplate must be used.

A-C VOLTMETERS

When the circuit exceeds 750 volts, a potential
transformer of the ratio indicated on the instrument
nameplate must be used.

An external Form-3 resistor must be used on in-
struments rated 750 volts.

ADAPTER MOUNTING STUD

FOR PANELS OVER ;% THICK

SPECIFY PANEL THICKNESS
WHEN ORDERING

Fig. 2. Adapior mounting stud

I§-§-‘
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. NS
.I §l-_'naLI} L 174

T _"t_"'!' ’-@' 32
2 -
3z

Fig. 3. Dimensions of single-tube, Form-3 resistor

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

GENERAL @ ELECTRIC



4555K10-006 cCase and Door Assemblies

TERMINAL SCREWS 10-32 THREAD

4 MOUNTING STUDS - 28 THREAD
. PANEL /
¢ %“

e

USE ON DOUBLE RATED AMMETERS ONLY

USE ON VOLTMETERS ONLY

Rl L L pp—"

L
“A"s 3}% FOR AMMETERS

'}
"s* = 331 FOR VOLTMETERS

32

Fig. 4. Dimensions of Type AB-30 ammelers and volimeters
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Fig. 5. External conneclions of a-c
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Fig. 8. External connections of a-c
voltmeter with potential transformer

RS
LOAD  (LOW RATING

Fig. 6. External conneclions of
double-ratod a-c ammeter

Fig. 9. External connections of
double-rated a-c vollmeter without
potentiol transformer
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Fig. 7. Exiernal cocnneclions of
a-c volfmeter

Fig. 10. External connections of

double-roted o-¢ volimeter with’

polential transformer
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Type IAC Time Overcurrent Relay
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TIME OVERCURRENT RELAYS
TYPE IAC

INTRODUCTION
Tvpe Contact Instan, A-C Trip Induc. Outline Int,
P Circuits Unit Unit Unit &P.D Conn.
IAC53A(-)A One No No One Fig. 20 Fig. 12
IAC53B(-)A One Yes No One Fig. 20 Fig. 13
IAC53C(-)A One No Yes One Fig. 20 Fig. 14
IACS3R(-)A One Yes Yes One Fig. 21 Fig. 15
IAC54A -;A Two No No One Fig. 20 Fig. 16
IAC54B(-)A Two Yes No One Fig, 21 Fig. 17

The Types IAC53 and IAC54 relays are time
overcurrent relays with a very-inverse time char-
acteristic. They are employed to protect against
overcurrent on single-phaseandpoly-phase circuits,
The various relays described in this instruction book
differ in the number of circuits they close, and if an
ii:siagtz(tjneous unit and/or an a-c tripping unit is

cluded.

These relays consist of an induction unit or an
induction unit with an instantaneous unit which per-

mits instantaneous tripping for exteremely highcur-
rents, or an induction unit withana-c tripping unit for
use where d-c power isunavailable or a-c tripping is
preferred. Since practically all Type IAC relaysare
composed of various combinations of the above (that
i8, the induction unit, the instantaneous unit and the
a-c tripping unit), they are, for convenience, describ-
ed separately in the following text. The above table
indicates the units comprisingeachtypeandalsolists
the internal connections and outline and panel drilling
diagrams.

INDUCTION UNIT

INTRODUCTION

The induction unit is the basic unit in all Type
IAC relays. Figs. 1 and 2 show the induction unit
mounted in the cradle. These unitsare of the induc-
tion-disk construction type. Thediskisactuatedby a
current operating coil on a laminated U-magnet. The
disk shaft carries the moving contact which completes
the alarm or trip circuit when it touches the station-
ary contact or contacts. Thedisk shaftis restrained
by a spiral spring to give the proper contact-closing
current and its motion is retarded by a permanent

magnet acting on the disk to give the correct time
delay.

There is a seal-in unit mounted on the front to
the left of the shaft. This unit has its coil in series
and its contacts in parallel with the main contacts
such that when the main contacts close the seal-in
unit picks up and seals in. When the seal-in unit
picks up, it raises a target into view which latches
up and remains exposed until released by pressing
a button beneath the lower left corner of the cover.

APPLICATION

The induction unit is the main unit in all Type
TAC relays, supplying the very inverse time delay
characteristics of the relay and soundinganalarmor
tripping the breakers for overload currents which
cause it to close its contacts.

OPERATING CHARACTERISTICS

The induction unit may have one or two circuit-
closing contacts which close asthe current increases
to the pick-up value as set on the tap block. The
time delay in closing the contacts is determined by
the setting of the time dial (Fig. 1). The time-cur-
rent characteristics are shown in Fig. 3.

RATINGS

The induction unit is designed to use any one of
three operating coils, each having a different com-
bination of taps as follows, 4,5,6,7, 8, 10, 12 and 16
amperes; 1.5, 2.0, 2.5, 3.0, 4.0, 5.0and 6.0 amperes;
0.5, 0.6, 0.8, 1.0, 1.2, 1.5 and 2.0 amperes.

be referred to the General Electric Company.

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should
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TIME IN SECONDS

Fig. 3

MULTIPLES OF RELAY TAP SETTING

Time-Current Curves for Type IAC Relays with Very-Inverse-Time Characteristics
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) Fig. 4 (8022527)

Fig. 5 (8022526)
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CALIBRATION
PLATE

ADJUSTABLE
POLE PIECE

INSTANTANEQUS
—— UNIT

OPERATING
CoiL

TARGET
STATIONARY
CONTACTS

MOVING
CONTACT
ASSEMBLY

Fig. 4 Type IAC Relay with an Instantaneous Unit

(Front View)

The current-closing rating of the contacts is
30 amperes for voltages not exceeding 250 volts.
The current-carrying ratings are affected by the
selection of the tap on the target and seal-in coil
as indicated in the following table:

Type IAC Time Overcurrent Relay GEH-1788

CONTACTS -

SHORTING A
CoiL

MAIN

colL
A-C
TRIBPING
UNIT
Fig. 5 Type IAC Relay with an A-C Trip Unit
(Rear View)
BURDENS

Burdens for the standard coils are given in the
following table. These are calculated burdens at
five amperes based on burden of minimum tap.

Volt-ampere burdens for the lowest tap on any
of the three coils can be determined for any value
of current, up to 20 times tap setting, from Fig. 6.

Amperes, a-c or d-c
Function
2-Amp Tap | 0.2 Amp Tap

Tripping Duty 30 5
Carry Continuously 3 0.3
Operating Range 2-30 0.2-2
Resistance 0.13 7
Impedance at 60 cy 0.53 52

If the tripping current exceeds 30 amperes an
auxiliary relay should be used, the connections being
such that the tripping current does not pass through
the contacts or the target and seal-in coils of the
protective relay.

Coil Volt | Imp,
Amps Freq.  Tap| Amps Amps| Ohms PF
4-16| 60 4 5 2.0| 0.08 | 0.50
50 4 5 1.7| 0.07 | 0.50
25 4 5 1.3| 0.05 | 0.61
1.5-6 60 1.5 § 14,5 0.58 | 0.42
50 1.5 5 12.0| 0.48 | 0.42
25 1.5 5 9.0 0.36 | 0,55
0.5-2 60 0.5 5 [105.0| 4.20 | 0.35
50 0.5 5 86.0| 3.45 0.34
25 0.5 5 | 82.0| 3.28 0.55

INSTANTANEOQOUS UNIT

INTRODUCTION

The instantaneous unit is a small instantaneous
hinge-type unit which may be mounted on the right
front side of the induction unit (See Fig. 4). Its
contacts are normally connected in parallel with

* Denotes change since superseded issue.

the contacts of the main unit. Its coil is connected
in series with the operating coil of the main unit.

When the current reaches a predetermined

value, the instantaneous unit operates, closing the
contact circuit and raising its target into view.

5
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Fig. 7 Time-Current Characteristics of the Instantaneous Unit

The target latches in the exposed position until
released by pressing the button beneath the lower
left-hand corner of the relay cover.

APPLICATION

The instantaneous unit is used on certain Type
IAC relay models to provide instantaneous tripping
for current exceeding a predetermined value.

OPERATING CHARACTERISTICS

The instantaneous unit operates over a 4 to 1
range and has its calibration stamped on a scale
mounted beside the adjustable pole piece. Time-
current characterisitcs are shown in Fig. 7.

RATINGS
The instantaneous unit is designed to use either

of two coils having pick-up ranges of 10 to 40, or 20
to 80 amperes, respectively. The current-closing
rating of the contacts is 30 amperes for voltage not
exceeding 250 volts.

BURDENS
Burden data on the instantaneous-unit coils are
given in the following table:
Volt- Imp.
Coil Freq, |Amp Amp Ohms PF
10-40 60 ° 0.93 U.033 0.95
50 5 0.80 0.032 0.95
25 5 0.68 0.027 0.98
20-80 60 5 0.20 0.008 0.95
50 5 0.20 0.008 0.95
25 5 0.18 0.007 0.98

A-C TRIPPING UNIT

INTRODUCTION

The a-c tripping unit is a Type REA relay unit
designed to energize a circuit-breaker trip coil
from its associated current transformer upon the
operation of the main unit of the Type IAC relay. It
transfers the current from the secondary of the
current transformer  into the trip coil and removes
the current from the trip coil when the breaker trips.

The tripping unit is mounted on the rear of the
frame opposite the tapped operating coil of the in-
duction unit (see Fig. ). The operation of this unit
is illustrated in Fig. 11. The secondary current

circulates through the induction unit currentcoiland
the main coil of the Type REA auxiliary tripping unit,
returning through the Type REA contacts to the cur-
rent transformer. Normally, most of the flux gener-
ated by the main Type REA coil passes through the
upper limb of the magnetic structure and holds the
armature firmly against thislimb. When the contacts
of the induction unit close, the shorting coil of the
Type REA unit is short-circuited and current flows
in this coil by transformer action, causing a redis-
tribution of flux which actuates the armature and the
Type REA contacts. The opening of the Type REA
contacts causes the secondary current to flow through
the trip cotl which trips the breaker.
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External Diagrams

5? - Instantaneous Unit
5

- Overcurrent Relay, Type IAC
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APPLICATION

The a-c tripping unit is used in Type IAC relays
where a reliable direct-current tripping source is
not available and it is necessary to trip the breaker
from the current-transformer secondary.

RATINGS

The a-c tripping unit has a continuous rating of
five amperes but will operate on a minimum current

3.5 amperes. It should be used with three-
ampere trip coils. The contacts of these units will
transfer current-transformer secondary current up
to 100 amperes. For applications where the sec-
ondary current exceeds 100 amperes, the Type
REA11B relay, which has contacts rated 200 am-
peres, can be used in conjunction with Type IAC
overcurrent relays. The Type REA11B is not
mounted inside the Type IAC case.

Burdens of the Type REA unit are given in the
following table:

Impedance PF Volt-
Frequency | Amps | in Ohms Amperes
60 5 0.49 0.80 12,2
50 5 0.33 0.80 8.3
25 5 0.23 0.62 5.8

Type IAC Time Overcurrent Relay GEH-1788
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Fig. Il Diagram Illustrating Operation of Type
IAC Relays having an A=C Tripping Unit

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a partofa
control panel will be shipped in cartons designed to
protect them against damage. Immediately upon
receipt of a relay, examine it for any damage
sustained in transit. If injury or damage resulting
from rough handling is evident, file a damage claim
at once with the transportation company and promptly
r(l;;gfy the nearest General Electric Apparatus Sales

ce.

Reasonable care should be exercised inunpack-

ing the relay in order that none of the parts are
injured or the adjustments disturbed.

I the relays are not to be installed immed-
jately, they should be stored in their original car-
tons in a place that is free from moisture, dust
and metallic chips. Foreign matter collected on
the outside of the case may find its way inside
when the cover is removed and cause trouble in
the operation of the relay.

INSTALLATION

LOCATION

The location should be clean and dry, free from
dust and excessive vibration, and well lighted to
facilitate inspection and testing.

MOUNTING

The relay should be mounted on a vertical
surface. The outline and panel diagrams are shown
in Figs. 19 and 20,

CONNECTIONS

The internal connectiondiagrams for the various

relay types are shown in Figs. 12 to 17 inclusive.
Typical wiring diagrams are given in Figs. 8 to
10 inclusive.

One of the mounting studs or screws should be
permanently grounded by a conductor not less than
No. 12 B & S gage copper wire or its equivalent.

INSPECTION

At the time of installation, the relay should
be inspected for tarnished contacts, loose screws,
or other imperfections. If any trouble is found,
it should be corrected in the manner described
under MAINTENANCE,
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* CAUTION:

Every circuit in the drawout case has an
auxiliary brush. It is especially important on

CONNECTING PLUG

AUXILIARY BRUSH
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current circuits and other circuits with shorting
bars that the auxiliary brush be bent high enough
to engage the connecting plug or test plug before
the main brushes do. This will prevent CT sec-
ondary circuits from being opened.

MAIN BRUSH CONNECTING BLOCK

TERMINAL BLOCK

NOTE: AFTER ENGAGING AUXILIARY BRUSH, CONNECTING PLUG
TRAVELS !/4 INCH BEFORE ENGAGING THE MAIN BRUSH ON

THE TERMINAL BLOCK.

)

*Fig. 18

* Denotes change since superseded issue.

Cutaway of Drawout Case Showing Position of Auxiliary Brush
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ADJUSTMENTS

TARGET AND SEAL-IN UNIT

For trip coils operating on currents ranging
from 0.2 to 2.0 amperes at the minimum control
voltage, set the target and seal-in tap screw in
the 0.2-ampere tap.

For trip coils operating on currents ranging
from 2 to 30 amperes at the minimum control
voltage place the tap screw in the 2-ampere tap.

The tap screw is the screw holding the right-
hand stationary contact of the seal-in unit. To
change the tap setting, first remove the connecting
plug. Then, take a screw from the left-hand
stationary contact and place it in the desired tap.
Next, remove the screw from the other tap and
place it in the left-hand contact. This procedure is
necessary to prevent the right-hand stationary
contact from getting out of adjustment. Screws
should not be in both taps at the same time.

INDUCTION UNIT

CURRENT SETTING

The current at which the contacts operate may
be changed by changing the position of the tap plug
in the tap block at the top of the relay. Screw the
tap plug firmly into the tap marked for the desired
current (below which the unit is not to operate).

When changing the current setting of the unit,
remove the connecting plug to short-circuit the
current-transformer secondary circuit, Next,
screw the tap plug into tap marked for the desired

scurrent and then replace the connecting plug.

The pickup of the unit for any current tap is
adjusted by means of a spring-adjusting ring. The
ring may be turned by inserting a toolin the notches
around the edge. By turning the ring, the operating
current of the unit may be brought into agreement
with the tap setting employed, if for some reason,
this adjustment has been disturbed. Thisadjustment
also permits any desired setting intermediate be-
tween the various tap settings to be obtained. The
unit is adjusted at the factory to close its contacts
from any time-dial position at a minimum current
within five per cent of the tap plug setting. The
&it resets at 90 per cent of the minimum closing

ue.

TIME SETTING

The setting of the time dial determines the
length of time the unit requires to close its con-
tacts when the current reaches the predetermined
value. The contacts are just closed when the dial
is set on 0. When the dial is set on 10, the disk
must travel the maximum amount to close the

12

contacts and therefore this setting gives the max-
imum time setting.

The primary adjustment for the time of oper-
ation of the unit is made by means of the time
dial. However, further adjustment is obtained by
moving the permanent magnet along its supporting
shelf; moving the magnet toward the main shaft of
the unit decreases the time, while moving it away
increases the time.

If selective action of two or more relays is
required, determine the maximum possible short-
circuit current of the line and then choose a time
value for each relay that differs sufficiently to
insure the proper sequence in the operation of the
several circuit breakers. Allowance must be
made for the time involved in opening each breaker
after the relay contacts close. For this reason,
unless the circuit time of operation is known with
accuracy, there should be a dfifference of about 0.5
second (at the maximum current) between relays
whose operation is to be selective.

EXAMPLE OF SETTING

The time and current settings of the over-
current unit can be made easily and quickly. Each
time value shown in Fig. 3 indicates the time
required for the contacts to close with a particular
time-dial setting when the current is a prescribed
number of times the current-tap setting, In order
to secure any of the particular time-currentsettings
shown in Fig. 3, insert the removable plug in the
proper tap receptacle and adjust the time-dial to
the proper position. The following example il-
lustrates the procedure in making a relay setting:

Assume a Type IAC relay is used in a circuit
where the circuit breaker should trip on a sustained
current of approximately 450 amperes; also, the
breaker should trip in 1.0 second on a short-circuit
current of 3750 amperes. Assume further that
current transformers of 60/1 ratio are used.

The current tap setting is found by dividing the
minimum primary tripping current by the current
transformer ratio, In this case, 450 divided by 60
equals 7.5 amperes. Since there is no 7.5 ampere
tap, the 8-ampere tap is used. To find the proper
time-dial setting to give 1.0-second time delay at
3750 amperes, divide 3750 by the transformer
ratio. This gives 62.5 amperes secondary current
«which is 7.8 times the 8-ampere setting. By re-
ferring to the time current curves (Fig. 3), it
will be seen that 7.8 times the minimum operating
current gives 1.0-second time delay when the relay
is set on the No. 6 time-dial setting.

The above results should be checked by means
of an accurate timing device, Slight readjustment
o{) taﬂil:: ddial can be made until the desired time is
ol ed.



Fig. 19 (X-6154399)

Aid in making the proper selection of relay
settings may be obtained on application to the near-
™est Sales Office of the General Electric Company.

INSTANTANEOUS UNIT

Select the current above which is desired to
have the instantaneous unit operate and set the
adjustable pole piece so that the top of its hexagon
head is even with the desired calibration on the
scale. To raise or lower the pole piece, loosen the
locknut and turn it wp or down and then tighten in
position.

The contacts should be adjusted to make at

about the same time and to have approximately

1/8 inch wipe. This adjustment can be made by
loosening the screws holding the stationary contacts
and moving the contacts up or down as required.

A-C TRIPPING UNIT

The a-c¢ tripping unit should not require any
attention other than occasional cleaning of the con-
tacts. However, if the adjustment should be lost,
it may be restored as follows:

CONTACT ADJUSTMENT

With the unit de-energized, the movable contact
should lie against the stationary contact with enough
tension to always insure a good closed circuit., The

mmovable contact brush should be free of any kinks.
'‘Also this contact brush should not touch the com-
pound bushing supported from the top of the arma-
ture. The brass backing strip should be adjusted
to allow a 1/16-inch contact gap with the contacts
open. The compound bushing support should be
adjusted to allow the back of the movable contact
to just touch the brass backing strip when the
armature operates to open the contacts. The outer
edge of the compound bushing should be approximate-
ly 1/32 inch from the inner edge of the stationary-
contact supporting post,

ARMATURE ADJUSTMENT

Loosen the two screws whichhold the armature-
assembly bracket to the bottom of the frame. Slide
the bracket in or out, whichever is necessary, until
the armature just touches the pole face of the upper

™core. In this position, the armature should be
about 1/32 inch from the pole face of the lower
core. Next, slide the bracket in until the armature
leaf spring assumes a vertical position and is

Type IAC Time Overcurrent Relay GEH-1788

VARIABLE RESISTANCE

OR LOAD 80X
= —
p
1R 115 VOLTS
: | RATED FREQUENCY
i
SYNCHRONOUS : I
) .3 !
TINER—_| : |
) .
!
O1—4 1 :
tog
1 : 1
51 |
>5 b
!
: |
A 1 ]
]
Pl
] PoL
AL 51 | --T ------ -‘|
=51 -[5'1 r---__t._-, :
(I b hadedands e ]
Lo~ &7
H L.{ v)...! 1 :
Nedd A
. HHEARS)
by P ¢
(A SWITCH
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spaced clear of both armature and the vertical tip
of the bracket. With this setting, the armature should
be flush against the pole face of both cores, and
should put enough pressure on the armature to
always return it flush against the pole face of the
lower core after each operation of the unit. This
alignment is important as a slight gap between
armature and pole face of the lower core after the
unit operates may cause contacts to open momen-
tarily, dropping the relay target when the circuit
breaker is reclosed. Under these conditions, the
momentary opening of the contacts is due to the
shock of the armature being pulled in against the
pole face when the lower coil is energized. Ex-
cessive pressure on the armature, caused by the
bracket being pushed in too far, will result in too
high a pickup or chattering of the movable contact
during operation of the unit, Tighten the bracket
screws securely after the proper adjustment has
been obtained.

OPERATION

The pick-up current should be checked on one
or more of the taps and the time should be checked
for one or more dial settings.

o Recommended test connections for the above
test are shown in Fig. 19,

Before the relay is put into service it should be
given a check to determine that factory adjust-
ments have not been disturbed. The time dial
will be set at zero before the relay leaves the
factory. It is necessary to change this setting in
order to open the relay contacts.

13



GEH-1788 Type IAC Time Overcurrent Relay

MAINTENANCE

DISK AND BEARINGS

The lower jewel may be tested for cracks by

exploring its surface with the point of a fine needle.
The jewel should be turned up until the disk is
centered in the air gaps, after which it should be
locked in this position by the set screw provided
for this purpose.

CONTACT CLEANING

For cleaning fine silver contacts, a flexible
burnishing tool should be used. This consists of a

flexible strip of metal with an etched roughened

surface, resembling in effect a superfine file., The
polishing action is so delicate that no scratches are
left, yet corroded material will be removed rapidly

and thoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact,

Fine silver contacts should not be cleaned with
knives, files, or abrasive paper or cloth, Knives or
files may leave scratches which increase arcingand
deterioration of the contacts. Abrasive paper or cloth
may leave minute particles of insulating abrasive
material in the contacts and thus prevent closing.

The burnishing tool described is included in the
standard relay tool kit obtainable from the factory.

PERIODIC TESTING

An operation test and inspection of the relay at
least once every six months are recommended.
Test connections are shown in Fig. 19.

RENEWAL PARTS

It is recommended that sufficient quantities of
renewal parts be carried in stock to enable the
prompt replacement of any that are worn, broken,
or damaged.

* Denotes change since superseded issue.
14

When ordering renewal parts, address the
nearest Sales Office of the General Electric Com-
pany, specify the quantity required and describing
the parts by catalogue numbers as shown in Renewal

*Parts Bulletin No, GEF-3883.
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GEH-2901

INSTRUCTIONS

THYRITE® MAGNE-VALVE INTERMEDIATE-CLASS
LIGHTNING ARRESTERS

MODEL 9LA2H-SERIES

DESCRIPTION

The unit furnished with these instructions is of
the latest design of the Form 2H Thyrite intermedi-
ate-class arrester.

The Thyrite lightning arrester consists of a stack
of one or more arrester units connected in series,
the number depending on the voltage and operating
conditions of the circuit. Terminals for line and
ground connections are furnished.

Three single-pole arresters are required for a
three-phase installation. The arresters are of
single-pole design. They are suitable for indoor
or outdoor service.

Each arrester unit consists essentially of a per-
manently sealed porcelain housing equipped with
pressure relief and containing a number of Thyrite
valve-element disks and magnetic-gap elements in
series. Metal fittings cemented onthe housing pro-
vide means for bolting the arrester units into a
stack.

Each arrester unit is shipped assembled. No
charging or testing operation is required before
placing them in service.

STORAGE

Units, if left in shipping containers, should be
stored indoors.

INSTALLATION

Since the Form 2H intermediate-class arresters
(Model No. 9LA2H series) incorporate Thyrite valve
elements of improved characteristics, these ar-
rester units should NOT be connected in series with
units ofthe earlier Models 9LA2D, 9LA2F, or 9LA2G
arresters in the same stack.

* Registered Trade-mark of General Electric Co.

Where existing arresters of these earlier designs
are to be increased in voltage rating by the addition
of arrester units, the new Form 2H units should be
assembled in one stack, and units from the existing
arrester should beused for the additions to the other
stacks so that units of the same Form designation
will be in series.

LOCATION

Installarresters electrically as close as possible
to the apparatus being protected. Line and ground
connections should be short and direct.

GROUNDING

The arrester ground should be connected to the
apparatus grounds and the main station ground, uti-
lizing a reliable common ground network of low re-
sistance. The efficient operation of the lightning ar-
rester requires permanent low-resistance grounds.
Intermediate-class arresters should be provided
with a ground of a value not exceeding five chms.

FOUNDATION FOR BASE MOUNTING

The footings of all piers or supports should ex-
tend below the frost line and be elevated above the
ground line sufficiently to prevent splash on the units.
The minimum elevation recommended is one foot;
however, this must be governed by climate and lo-
cality.

The top of the foundation must be level, or pro-
vision made for leveling the base before assembly
of the arrester units.

BRACKET-MOUNTED

When bracket-mounted arresters are bolted to a
supporting structure, the structure as well as the
finished assembly should be rigid to prevent exces-
sive swaying of the arrester.

These instructions do not purport to cover oll delfails of variations in equipment nor fo provide for every possible contingency to be met in connection

with installation, operation or maint e. Should further infor

be desired or should particular problems arise which are not covered sufficiently

for the purchaser's purposes, the matter should be referred fo the General Electric Company.

GENERAL

ELECTRIC
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Thyrite Magne-Valve Intermediate-Class Lightning Arresters, Model 9LA2H-Series

SUSPENSION MOUNTING

If it isdesired tosuspend thearrester, a special
eyebolt cap, Cat. No. 482B865G1, is required. Either
the topor bottom end may beoperated at line poten-
tial. The nameplate end of the unit should always
be down so that the porcelain petticoats will shed
water.

Suspend arresters flexibly with a non-rigid type
of attachment, to minimize mechanical strains in
the arrester stack.

NAMEPLATES

The unit nameplate on the bottom bolting lug of
each individualunit applies to the arrester unit only
and should correspond to the model number given
in the memorandum of shipment and to the model
number comprising the complete arrester.

The main arrester nameplate (angle-shaped)
bears identification to correspond to the model num-
ber and voltage rating of the completely assembled
arrester.

When arresters are modified, the angle-shaped
nameplates should always be changed for proper
identification.

THE MAXIMUM LINE-TO-GROUND RATING
MUST NEVER BE EXCEEDED.

CLEARANCES

The clearances given on the assembly drawing
are the minimum recommended. The arrangement
of the foundation plan can be modified if desired.

The term "clearance' means the actual distance
between any part of the arrester or disconnecting
device at line potential, and any object at ground
potential or other phasé potential.

ASSEMBLY

1. Set the arrester level. If the feet of the ar-
rester do not seat evenly on the foundation, do not
distort them by tightening the foundation bolts, but
shim underneath and grout with concrete if neces-

sary.

DIMENSIONS AND CLEARANCES

Minimum Space for
Arrester Approximate Dimen- Minimum 3-phase Installations
Rating sions in Inches Clearance* In Inches)
Kv Model Fig. A (In Inches) Fig.| C|D E F
20 9LA2H57 24 11/16 | 211/4 91/2 68| 20 (19 1/2{14 1/2
25 9LA2H59 26 11/16 | 23 1/4 11 4] 32|21 16
30 9LA2H61 ' 32 1/16 28 5/8 13 82| 36|23 18
37 9LA2H62 37 5/16 331/8 15 1/2 92| 411251/2|201/2
40 9LA2HS81 45 15/16 | 42 1/2 17 1/2 100| 45(27 1/2|22 1/2
50 9LA2H6E4 49 15/16 | 46 1/2 19 1/2 5 |108| 49 (29 1/2]|24 1/2
60 9LA2HGE5 2 60 11/16 | 57 1/4 24 126| 58 | 34 29
73 9L.A2HE6 71 3/16 67 3/4 28 142] 66|38 33
97 9LA2H67 3 94 7/16 91 317 247(107 |70 53 1/2
109 9L.A2H68 3 104 15/16 | 101 1/2 411/2 265(116 | 74 1/2] 58
121 9LA2HD69 4 | cmceen | emaes 46 283(125 79 62 1/2

* These clearances applying both line-to-line and line-to-ground are for altitudes below 3300 féet (1000
meters). Add 3 percent to clearances in inches for each additional 1000 feet altitude above 3300 feet.

&
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Thyrite Magne-Valve Intermediate-Class Lightning Arresters, Model 9LA2H-Series GEH-2901
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Thyrite Magne-Valve Intermediate-Class Lightning Arresters, Model 9LA2H-Series

A suggested method of leveling and equalizing the
bearing on the lugs of the arrester unit is to thread
a nut on each foundation bolt before putting the unit
in place. This will permit accurate leveling irre-
spective of any slight unevenness in the foundation.
After the arrester is completely assembled, the
foundation may be grouted in with concrete.

2. Assemble the required number of units in a
stack in accordance with the instructions.

Base-mounted arresters, rated 121 kv, have an
extra, heavy-duty unit with cast fittings, which should
be used at the bottom of each single-pole stack.

3. Assemble the cap and/or grading ring in ac-
cordance with the instructions.

4. Connectthearrester totheline through a suit-
able line connector or switch,

When connecting the arrester to an energized
line, it is imperative that a quick, positive, singie
connection be made to avoid possible damage to the
arrester. Information relative to a suitable device
can be obtained from the nearest General Electric
Company sales office. Where a rigid connection is
made to the line side of the arrester, it should be
of correct length sothatno excessive strain is placed
on the top of the arrester stack.

Where installations requirea long lead from line
to arrester, the "hairpin-loop™connection will pro-
vide improved protection.

OPERATION

NOTE: Thearrester is aliveunless disconnected
from the line. When guard rails or screens are
used, they should be grounded and suitable electrical
clearances maintained.

ARRESTER VOLTAGE

The Thyrite intermediate-class arrester is de-
signed to limit the surge voltages to a safe value by
discharging the surge current to ground, and to in-
terrupt the small power-frequency follow current at
the first current zero. The arrester rating is a
definite limit of its ability to interrupt power-follow
current. It has no short-time overvoltage rating
and may be damaged if the power-{requency voltage
applied to the arrester exceeds its rating, even for
a few cycles aftera surge sparks over the gaps. It
is important, therefore, to assure that the system
power-frequency voltage from line to ground under
any condition of switching, fault, or overvoltage,
never exceeds the arrester's rating. In case of

doubt as to the application, consult the nearest sales
office of the General Electric Company.

ARRESTERS OPERATED AT
REDUCED VOLTAGES

Arresters supplied for temporary operation at a
lower voltage should be erected with correct elec-
trical clearances for the ultimate voltage but with
correct number of units for the temporary voltage.
When the time of temporary operation is to be short,
it is recommended that the ultimate arrester be in-
stalled and the units which temporarily are not re-
quired be short-circuited.

Care should be taken that all short-circuiting
connections are removed when the arrester is
changed to ultimate voltage.

MAINTENANCE

Before inspecting or handling the arrester, dis-
connect it fromthe line, and, as a safety precaution,
ground the line end.

The Thyrite arrester requires no special care
except for routine cleaning of the outside of the por-
celain housing in contaminated areas. Hence, the
porcelain housing should be kept clean and the line
and ground connections tight.

Energized arrester stacks may be hot-washed.

When replacing the arrester.in service, remove
the temporary ground from the line end, before con-
necting the arrester to the line.

The arrester or units do not require any testing,
and NO TEST WHICH APPLIES POWER VOLTAGE
IN EXCESS OF THE ARRESTER VOLTAGE RAT-
ING (STATED ON THE NAMEPLATE) SHOULD
BE MADE WITHOUT CONSULTING THE GENERAL
ELECTRIC COMPANY. There is no simple field
test whichwill indicate the operating characteristics
or protective levels of the arrester.

SUPPLY UNITS

When ordering renewal units, reference should
be made to the model number found on the namé-
plate on the bottom foot of each unit.

Refer any questions relative to the condition of
the internal parts of these arresters to the nearest
sales office of the General Electric Company.

DISTRIBUTION PROTECTIVE EQUIPMENT DEPARTMENT

2:63 (5Mm)

GENERAL @D

ELECTRIC

PITTSFIELD, MASS.
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INSTRUCTIONS

CURRENT-LIMITING FUSE UNITS

_—
o
o™
=
[T2]
™

~—

Fig. 1

TYPES EJ-1 AND EJO-1

INTRODUCTION

A Type EJ-1 fuse unit--for indoor use-- or a
Type EJO-1 fuse unit--for indoor or outdoor use--
consists of a Pyrex glass or melamine fibreglass
fuse tube having metal ferrules at each end and
containing current-responsive elements surrounded
by a quartz filler. When the fuse functions, the arc
resulting from the melting of the current-responsive
elements is cooled by the adjacent filler and ex-
tinguished without any expulsion of gases or material
from the tube. The maximum current passing
through the fuse before the arc is extinguished is
limited to a value considerably lower than the max-
imur.nl tshort-cir(:uit current usually available in the
circuit.

APPLICATION

Fuse unit, Types EJ-1 and EJO-1, with suffix
"E" on the current rating conform with the 1960
High Voltage Fuse Standards. They will carry
current up to their "E" ampere rating continuously;
fuse units rated 100E amperes and below will melt
at a current between 200% and 240% of the rating
in five minutes, and fuse units rated 125E amperes
and above will melt at a current between 220%
and 264% of their rating in ten minutes.

For a given application the recommended volt-
age rating of the fuse unit is that nearest to, but
greater than, the line-to-line circuit voitage. no
case should the line-to-line voltage be less than 70
per cent of the nominal voltage of the fuse unit nor
greater than the maximum design voltage rating,

When the fuse units are rated 25/60cycles, they
may be used on systems from 25 to 60 cycle fre-

quency. When rated for 60 cycles only, they may be
used on frequencies of either 50 or 60 cycles.

The "E" current rating must be equal to or
larger than the maximum load current in the circuit,
and at the same time, the current-responsive ele-
ment must also be of sufficient size so as not to be
damaged by magnetizing inrush current of associated
transformers. For detailed application data, and
also for time-current and current-limiting curves,
refer to the nearest General Electric Sales Office.

HIKGE
AITTING

Size C 4800 Volts Size D 2400 Volts
Fig. | Type EJ-1 Fuse Units Assembled with
Fittings for Type EXK-3C and EK-3D Fuse
Disconnecting Switches

be referred to the General Eleciric Company.

These instructions do not purport to cover all details or variations in equipment nor 1o provide for every possible
contingency fo be met in connection with installation, cperation or maintenance. Should further information be desired
or should particulor problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should

DISTRIBUTION PROTECTIVE EQUIPMENT DEPARTMENT

GENERAL @ ELECTRIC

PITTSFIELD, MASS.



GEI-10951 Current-Limiting Fuse Units Types EJ-1 and EJO-1

RATINGS

Fuse units are made in several different dia-
meters of tube and ferrule assemblies. Eachferrule
diameter is designated by a "size" letter, with the
relation between size and letter being shown in
Table 1. The tabulation also shows the voltage
ratings for which each size is manufactured.

*  May also be used on 4300 volt solidly-grounded
neutral circuits when mounted in porcelain housing
on G-E Type JE-2 or JE-32 potential transformers.

TABLE 1
‘ Ferrule
Size | Diameter | Maximum Design Rating, Volts
A 13/16" | 600, 2750 *
B |1 9/16" |[2750, 5500, 8250, 15,500
C 2" 2150, 5500, 8250, 15,500, 25,8Q0
D ‘ 3y 2750, 5500, 8250, 15,500, 25,800
- 38,000
DD | 2-3"in |2750, 5500, 5250, 15,500, 25,800
Parallel 38,000
EE 2-4" in | 15,000
Parallel

INSTALLATION

A suitable fuse support is required to use the
fuse unit, With Type EK-3 and EKO-3 fuse discon-
necting switches, fittings for the fuse unit are fur-
nished to make it suitable for use asa disconnectin
blade. To attach these fittings to a Size C or Size
fuse unit, slide them on the ferrules of the fuse unit
and clamp in place in the position shown in Fig. 1.
With a Size DD fuse unit, attach the hinge fitting to
the bottom ferrule of one tube and the operating eye
to the top ferrule of the other tube, as shown in
Fig. 2. In all cases, the hinge fitting should be
located at the end of the fuse containing the indicating

target, for ease of viewing from below. The target
end of Size D, DD and some C fuse units has a con-
cave appearance (see left side of Fig. 3 as distin-
guished from the flat cap closing the other end, or
ends in the case of Size DD) of the fuse tube. The
remaining C size fuses and the B size fuses have
button indicators.

Unless special means are provided for dis-
connecting the entire fuse support or switchfromall
sources of power, the fuse unit should be removed
and inserted only with insulated fuse tongs.

OPERATION

When a fuse unit functions, it should be re-
placed by a complete new unit. Always use a fuse
tongs for handling unless special means are pro-
vided for disconnecting the fuse support from all
sources of power. If used in a fuse disconnecting
switch, the fittings should be removed from the
blown unit and transferred to a replacing unit. The
time required to replace a blown fuse unit in a dis-
connecting switch may be considerably shortened if
a spare fuse unit with fittings in place is kept on
hand at each installation.

Fig. 2 Size DD Fuse Unit Assembled with Fittings
for Type EX-3DD Fuse Disconnecting Switch

3-66 (2M)

The indicating target provided at one end of the
larger sizes of fuse units, operates when the fuse
unit functions. Its operation is provided by a sep-
arate mechanism within the fuse tube, and is not
due to any pressure developed by the main fuse
elements in functioning. The appearance of the tar-
get for some size C and larger fuse units is shown,
before and after operation, in Fig. 3. Size B and the
remainder of the size C fuse units have an indicator
consisting of a small plunger which projects from
the end of the fuse unit after the fuse unit functions.

Before Operation After Operation

Fig. 3 Indicating Targets of Size C Fuse Units

GENERAL ELECTRIC COMPANY, PITTSFIELD, MASS.
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GEI-88760 Capacitor Trip Device
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CAPACITOR TRIP DEVICE

~

The capacitor trip device is a device
designed for use in tripping the operating
mechanism of a circuit breaker, its pur-

“pose being to provide sufficient electrical

energy to operate the trip coll of the mecha-
nism.

The device is primarily for use with
circuit breakers which ire some form
of a-c power for their clos operation
f.e. circuit breakers having either a storeci

[A_,\

The unit is connected directly to the
230 volt a-c source through the input
terminals 1 and 4, and the leads to the trip
circuit from terminals 8 and 4.

The operation of the unit is completely
automatic and requires only an gccasional
check to determine if it is functioning
normally. A neon light is supplied near
the top of the unit. This light is enerflzed
continuously and will glow U the voltage
across the capacitor is above the minimum
tripping voltage. This shows the readiness

..~~ Voltage measurements should be made

“with a vacuum tube voltmeter to assure

accuracy. The unit should be energized
with a-c power for at least one hour before
any measurements are attempted.

It is recommended that sufficient re-
newal parts be carried in stock to enable
the prompt replacement of any worn, broken
or damaged parts.

ORDERING INSTRUCTIONS
1. ALWAYS SPECIFY THE COMPLETE

INTRODUCTION

energy closing mechanism with an a-c
operated release colil or an a-c solenoid
operated closing mechanism. It mayalsobe
used with circuit breakers employing other
means of cloging, However it might be
necessary to observe certain operating
procedures as outlined under "Operation
and Checking".

In addition to circuit breaker tripping,
the unit may be used to operate hand or

OPERATION AND CHECKING

of the unit to trip the breaker and does not
indicate if the a-c source is avallable. A
constant visible check of the a-c line is
available by the indicating lamp on the
metal-clad door or panel.

OTE: The energy storage capacitor
usedgln—%fs unit is aggpecialghlghp grade,
low leakage, industrial e electrolytic
capacitor. One characteristic of electro-
Iytic capacitors is that they tend to unform
when left de-energized for extended periods.
Although these units have been completely

MAINTENANCE

1. The a-c input voltage can be mea-
sured at terminals 1 and 4 and
should be from 190v to 250v a-c.

2. The d-c ocutput voltage should be

RENEWAL PARTS

2. SPECIFY THE QUANTITY, CATALOG
NUMBER (IF LISTED), REFERENCE
NUMBER (IF LISTED), AND DESCRIP-
TION OF EACH PART ORDERED, AND
THIS BULLETIN NUMBER.

3. STANDARD HARDWARE, SUCH AS

electric reset devices such as lockout
relays.

It 18 recommended that each circuit
breaker or other device be provided with
its individual capacitor trip device. Ex-
ceptions to these recommendations are
particular combinations of circuitbreakers
and lockout relays which tests have indi-
cated can be operated reliably from a
single tripping unit.

formed at the factory, they may have been
idle for a considerable period of time. It is
therefore recommended that immediately
prior to dputtlng a unit into operation, it is
energized from the 230 volt a-c source for
a period of at least two (2) hours or more.

NOTE: During testing of the unit with
its assoclated circuit breaker, do not have
the triplping circuit completed whenapplying
a-c voltage to~a discharged unit. Also
gupervision of the trip cofl in the us
manner with the red indicating light should
be avoided.

measured at terminals 3 and 4.
With the a-c line energized, the
output voltage should be from 260v
- to 350v d-c.

ETC., IS NOT LISTED IN THIS BULLE-
TIN. SUCH ITEMS SHOULD BE PUR-
CHASED LOCALLY.

4. FOR PRICES, REFER TO THE NEAR-
EST OFFICE OF THE GENERAL ELEC-

NAMEPLATE DATA. SCREWS, BOLTS, NU'I“S, WASHERS, TRIC COMPANY,
PART NUMBERS
P (Ref. to Figures 1 and 2)
Ref. No, Catalog No. Description
9 0456A0864 P102 Capacitor
10 0456A0864 P128 - Rectifier
11 0456A0864 P34 Resistor
16 0456A0864 P106 Thyrector
23 0456A0864 P032 Terminal Board
24 0456A0864 P109 Indicator Light
These instructions do not purpert to cover all details or varialions in equipment nor o provide for every possible
: contingency fo be met in connection with installation, operation or mainfenance. Should further information be desired
("ﬁ, or should porticular problems arise which are not covered sufficiently for the purchaser's purposes, the motter should
: be referred to the General Electric Company.
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