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F IG .  1 ( 80213 1 5 )  TYPI CAL I N DOOR METAL- CLAD SWITCHGEAR EQUIPMENT  

FI G .  2 ( 1 169287) TYP I CAL OUTDOOR METAL-CLAD SWI TCH-

4 

GEAR EQUI PMENT - FRONT VI EW 
. FI G .  3 ( 8025290 ) TYPI CAL OUTDOOR METAL-CLAD SWI TCH

GEAR EQUI PMENT WITH PROTECTED AISLE-SI DE VI EW www . 
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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 electrical apparatus and 
power circuits . 

INTERRUPTING 

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

CIRCUIT 
BREAKER CAPACITY CURRENT FIGURE 

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

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

AM-4.16-250 
AM-4.16-350 

AM-13.8-500 
AM-13.8-750 
AM-13.8-1000 
AM-7.2-500 

F I G .  4 (8034472 ) F I G .  5 ( 8034807 ) 

MAGNE-BLAST B REAKERS 

KVA 

TYPE M-26 

250,000 1200- 2000 
350,000 1200- 3000 

TYPE M-36 

500,000 1200- 2000 
750,000 1200- 2000 

1,000,000 1200- 3000 
500,000 1200- 2000 

FIG. 6 (8035725)  

These instructions do not purport to cover all details o r  variations i n  equipment nor to provide for 
every possible c ontingency to be met in connection with installation, operation or ma intenance. 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. 

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards; 
but no such assurance is given with res�ect to local codes and ordinances because they vary greatly. 

4 
5 

4 
4 
6 
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GEH-1802 Metal-clad Switchgear 

AI[MOYAILf COVflll: FQa ACC ESS 
TO Wllt[S IN WUUNG TROUGH 

* NUCLE A R  CLASS IE EQUIPMENT WILL REQUIRE A N  ADOlTIONAL FLOOR CHANNEl 

SEE FRONT VIEW FOR LOCATION 

ALL FL OOR STEEL TO BE FURNISHED BY PURCHASER 

CHANNELS SHOULD BE SET LEVEL TO EACH OTHER 

AND SHOULD BE LEVEL OVER THEIR FULL LENGTH 

ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS 
ON LOADING AND OTHER NORMAL FACTORS, AND SHOULD 8£ DESIGNED IN ACCORDANC E  WllH RECOMMENOEDPRACriCE 

IIIIII:UkU AEMOY.lBLE 
SIDE 

DOOR 

SHIMS 

NOTE: IT IS IMPEftATIVE THAT 

FLOOR STEEL IE EVEN 

WITH FINISHED FLOOft 
AND THAT lOTH B£ LEVEL 

RECOMMENDED METHOD 

ALTER..,ATE METHOD 

ANCHORING OF REAR ANGLE REQUIRED 
FOR NUCLEAR CLASS IE ONLY 

�-,_ 

TYPICAL 

BREAKER 

U NIT 

TYPICAL 
AUXILIARY 

COMFMTM£N 

z 

f FOR NUCLEAR 

CLASS 1 E EQUIP· 
MENT QN!..'f..!__ 
IF ANCHORED BY 
WELDING,�UG 
WELDING IN ANCHOR 
HOLES IS RE.OUIRED 
IN ADDITION TU 
TACK WELDING 

IF ANC HORED BY 
BOLTING, .2 T HIC 
WASHERS ARE 
R£QUIREO UNDER 
BOLTHEAOS 

FLOOR ANCHORING METHODS 
SEE KEY VIEW ON EQUIPMENT FRONT VIEW CRAWING FOR ANCHORING 

SECTION Y-Y SECTION X-X SECTION Z-Z 

SECTION Y-Y SECTION X-X SECTION z-z 
.I.LTERNATE ANCHORING BY BOLTING 

FIG .  7 (TT-6482630)  INSTALLATION DETAI LS FOR I NDOOR METAL-CLAD SWITCHGEAR 
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Metal-clad Switchgear GEH-1 802 

�-=-- I OPEN 

/---:\ � -- -

? 

---
-

A/ 

-
-

-

t'T MAY BE NECESSARY TO REMOVE 

POTHEAD 0A CABLE SUPPORT FOR 
MEM8EJ! 6 

' 

\1 
I 
\ 
\ s\ �� 

I "'\ 1 1"----o I r ---':;:-�-�--c (----<-;;-----�-- � __j 
L_nn""' .., -h., 

r 1 ' ' 

-, 
IT•) CONDU S 

r " 
' ' 

,_f '-------
CONDUITS 

METHOD OF LIFTING 
MEMBERS A-aC-- TO BE FURNISHED BY PURCHASER 

A- RAISING MEMBER - CHANNEL OR WOOD BEAM 

B· 3" CHANNEL FURNISHED WITH GEAR 

C· L IFTING JACKS 0· COVER TO BE REM�VfO AND REASSEMBU 
AFTER UNITS ARE IN PLACE 

NOTE: WHEN LIFTING M-26 SWITCHGEAR 
LOCATE BEAM "A.' ABOVE LIFTING 
CHANNELS "B" 

NOTE: TOP LIFTING STEEL AVAILABLE 

-----

WHEN REQUIRED AT CUSTOMER'S REQUEST 

I 
B A D I 8 

-- i- ---i--'1---\ ' :.:.·f: -=--1---==-1-=-_-"'1\. f---jf-.,J 
'----ll--+1-- - - -- - +--

ALTERNATE METHOD OF LIFTING 
MEMBERS A B E TO BE FURNISHED BY PURCHASER 

B- 3" CHANNEL FURNISHED WITH GEAR 
D- COVER TO BE REMOVED AND REASSEMBLED 

AFTER UNITS AilE IN PLACE 
E - SPREADER 

F IG .  7 ( TT-6482630 )  CONTI NUED 
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GEH-1802 Metal-clad Switchgear 

8 

I�IIIADIII 

ADJUSTABLE 
PLATFORM 
SH viEW A 

METHODS OF LIFTING 

AP?t. Y Co/1 T Or 3tr7 H 1 111 c;<.',?;I'E/VT 
To STEE/ SL/C69.�""5 A'/V.D 23kK 
OF' ty/?!JKET. /?LLcJW C£";.>/E/V/ ?2> 
ZJRY f//V77L /h'CkY CfE;::'.tJ.C'£ 

/N'5//?LL//VOi Q/l5,1::"£r 

fNLA�<;ED SEC B-B 
Mff.THOP CF lt5SIE.m,t!JL//'./Lj 

::DooR Cii'ISK£T /l T 
S;f;PPIIY<? 5PL/76 

ROOf cllP 

ROOF Ol< END 
SEcTIDiof 

ENLARHQ SEC C-C 

M£7#o..D = ;4'ssE.ml3LIN'Ci 
k?cu•" C-4P �.N' ZJ cJ-45 K.C/ 
/?T Sh'/PP/Nr:? SPL/ TS 

F I G .  8 ( 1 18RD728 & TT- 6482 615 ) INSTALLAT I ON DETAILS FOR OUTDOOR METAL-CLAD SWITCHGEAR www . 
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IIIEAIIEII 
AND 

COHTIItOL 
END 

SfCONDIIItY 
CONDUITS 

Ill EAKER END 

I 
B 

Metal-clad Switchgear GEH- 1802 

H[ATlll 

SCRCfHS TO I![ !30LT[D ON 
ERCH fNI) RT INSTALLATION. 
M U ST IrE ICtPT CL�AN F•R 
>lt.'-'TIL� 111\U 

REMOVAl!.\£ 
. BOLTED 
-COVER.'5 

FC>R.AO::Eo;,s 
TOC.T.'S 
�OTO 
f'RiloiAR.Y 
CAQ.\..E 

CCMPA.RYMEN·\ 

FOR IINC�OR BOLT 
LOCIITIONS 5CE FLOOII: 
PLAN DRRWIN(i � 
fliRNISHfD WIT� RfOUISITION 

R£110VAILf �LATES TO liE CUT 
TO SUIT CON DUIT S IT PURCHASER 

VIEW "X" 
SHOWINI ANCHOIUNI OF UNITS 

WITH CHRNIIEL lASE 

Wi thout Rear Enc l os1orP. FOUNDATION DATA 

I •c 

HEAUII 

5CRrt NS fO BE ��I TED ON 
rnCH t ND IH IN STALL�TION. 
MUST H[ XEPT CLEAN ro� 
VlNfllATION 

REIIOVAIL[ PLAT[$ TO liE CUT 

PANEL 
ENO 

SECONDARY 
CONDUITS 

TO SUIT CON DUI TS liT PURCHASER 

With Rear Enclosu re 

All .. " AND DEPTH OF SOIL UARING SURFACES Of EACH 
FOUNDAT ION MUST IE ALTERED TO SUIT SOIL CONDITIONS. 

BOTTOM SURFACES Of FOUNDATIONS SHOULD liE BELOW 
FROST ACTION OR BACKFILLED WITH PERVIOUS MATI:RIAL 
AND ADEOUATI:LY DRAINED. 

SURFACE "I" SHOULD II[ LEVEL OVER ITS FULL LENGTH 
TO INSURE EAST HANDLING Of REMOVABLE ELEMENTS. 
CONCRETE PllD SHOULD IE REINFORCED IN ACCORDANCE 
WITH STANDARD PRACTICE. 

TO C�IRNGE HEI&:HT OF TAUCK FLOOR 
LOOSfN NUT "A''. ADJUST l..EVER�B" TO 

GIVE DESIRrD i-lfl(iUT ANO L6CK BY 
TIGHTE�ING NUT 'R", 

I' :�r:-�...r--.--""'&.,..._ ��-.:..-', c=m ,', ' - D� I I I B A I I 

ADJUSTil8LE PLATFORM VIEW 'A' 

FIG . 8 (118RD728 & TT-6482615 ) CONTINUED 
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GEH-1 802 Metal-clad Switchgear 

SHIPPINQ. 
COVER.'!, 
TO BE. 
R.EMOVEI:l 

SCREENS TC BE. BOLTED 0"1 
E.AcH Et-IDATINSTALLA.TION 

MUST a.t. KEPT CLEAN FO!\ 
VENTILATION. 

dtOCK 
g-LIITCH 

FOUNDATION DATA 

r----------
I I I I HIIHifP I I 

PfVICE I I PIINEl I 
I '-..: ' 

.- It I lffTIIIL CLIIIO 
L I II r· A I I lttN� 

Nl'"ifD I eNC.L-1 
IlK" I I 

covflt ' I 
'-l I 

I 
t I ' 
l. 

PRO.,.ECHD AISC.E. 

R.EMOVA!!.LE 
BOLTED 
COVER<;; 
F<>R.ACr.ESS 

TOC..T.'S 

Af'o(I:)TO 

PRIMARY 

CAal.E 
COMRotlrt.R.'TNat"'\ 

,:j�LIIOil'� �T Rf Rl( r·r-
�I::.L( lfl fH 'fU�£RDf() 
I"''"'>':. fi'TS IN r.oNC r(fT"[ 
Ilk E.II'PRW·IUN I"OtTS 

TYPICAL 
VIEW •y• 

SHeWIM ANCNMUifi ., UNfTS 
Ill TN Clf�MNI L US[ 

REMCVAii!.LE P\.ATES TO li!.EC:I.lT 
TO SUIT CONDUITS li!.Y PLIR.CHA.SE.:\ 

""'-�I<.ET U·SIO·Oit U-311 VARNISH 
F<.Ue&e:R �� A."""-YST£10U� 

PIIDTECTl'O 
IllS-I.E 

ltOOI' .. 

SHIPP£.!> UX>S£ TO � 51DI!S 
OF GA�T 

TYPICAL SECTION A.-A. 

IIISL£ 'II"') 
T"USS ltlllfU: 

Ylf'r/ 'X'' 
fiiLRII,fD INTflttllt SECTION 

SHOII/lN� IIISLf To lffTitL CLIID IOI.TIIf. t 
Y£NTILIITOII CliP IISSENeu· 

lffTitL CL .. 
-.. .. 

F IG . 9 ( 118RD727) I NSTALLATI ON DETAI LS FOR OUTDOOR METAL-CLAD SWI TCHGEAR WITH PROTECTED A ISLE 
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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, 
re�uisition number, customer's order

� 
front or rear, 

an when for s1ze and other reasons 1 1s necessary 
to divide the equipment for shipment, with the unit 
number of the portion of equipment enclosed in each 
sh1ppmg case. 

The contents of each package of the shipment 
are listed in the Packing Details .  This list is 
forwarded with the shipment, packed in one of the 
cases. The case is especially marked and its number 
can also be obtained from the Memorandum of Ship
ment. To avoid the loss of small parts when 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 factory are care
fully inspected and packed by workmen experienced 
in the proper handling and packing of electrical 
equipment. Upon receipt of any apparatus an 
immediate inspection should be made for any damage 
sustained while enroute . If injury is evident or an 
indication of rough handling is visible, a claim for 
damage should be filed at once with the transportation 
company and the General Electric Company notified 
'1romptly. Information as to damaged parts, part 
. lUmber, case number, requisition number, etc ., 
should accompany the claim. 

HANDLING 

B efore 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 
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 removed and reassembled, "turned 
in" so that passageway at the ends of the equipment 
will not be obstructed. 

STORAGE 

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

1 .  Uncrate the equipment. 

2 .  Cover important parts such as jack screws, 
gears and chain of lifting mechanism, linkage and 
moving machine-finished ,parts with a heavy oil or 
grease.  (D6B 1 5  or D50H 1 5 ) 

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

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

5. H dampness or condensation may be en
countered in the storage location, heaters should be 
placed inside the units to prevent moisture damage • 

Approximately 500 watts of heaters per unit will be 
required. Remove all cartons and other mis
cellaneous material packed inside units before 
energizing any heaters. If the equipment has been 
subjected to moisture the primary insulation system 
should be tested with a 1000v or 2 5 00v megger. A 
reading of a least 200 megohms should be obtained. 

6. Breakers should be prepared for storage 
separately. Refer to appropriate breaker instruction 
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 units 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, control and pro
tective devices. The terminal blocks, fuse blocks, 
and some control devices 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 arranged in compartments 
to limit the effects of faults and so minimize the 
d�mage, 

BREAKER REMOVABLE ELEMENT 
The removable element consists of a Magne

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

All removable elements 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 stationary elements 
are built with factory jigs and fixtures thus insuring 
interchangeability. 
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GEH - 1802 Metal-clad Switchgear 

F I G .  10 ( 803 9 690 ) METAL-CLAD SWITCHGEAR 

For a detailed description of the Magne-Blast 
breaker and its operation the applicable breaker 
instruction book should be consulted. 

BREAKER ELEVATING MECHANISM 

The elevating mechanism for elevatinCT or low
ering the removable element to or from its ;onnected 
po.sition S,UJ?POrts the removable element in the oper
atmg posihon. In the test position the breaker is 
lowered to the guide rails and withdrawn from the 
fully inserted position 2 1/4 inches.  

. This mechani.sm consists of heavy-duty steel 
JaCk s?rews o� which are carried nuts to support the 
elevatmg carriage. The carriage is so designed that 
the removable element can be readily inserted or 
withdrawn after the carriage has been lowered to the 
disconnected position without necessitating the re
moval of any bolts nuts or screws . 

The breaker cannot be lowered or 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 of the elevating mech= 
amsm refer to description under "0 ?ERA TION". 

12 

ELEVATING MOTOR 
One el�vatin� motor is fu�nis�ed for each equip-

� 
ment. It IS designed for quick mterchangeabllity 
between units and is held in place by a stationary 
clamp under the clutch handle and a snap hasp on the 
front. Two dowels are located in the base to 
maintain alignment. 

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

PRIMARY DISCONNECTING DEVICE 

The primary disconnecting devices utilize silver 
to silver contacts to insure against reduction of 
current carrying capacity due to oxidation of the 
contact surfaces. These contacts are of the high 
pressure line contact tube and socket design, the tube 
being backed up by heavy garter springs to insure 
contact pressure. Refer to Figure 1 1. 

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 to moisture, and an excel-
lent dielectric. No additional coatings should be " 
applied. 

The bus insulation is an extruded thermoplastic 
insulation sleeve, suitable for 105°C operating tem
perature.  The bus bars are inserted into the sleeves 
leaving only the bolted joints exposed. Where 
standard configurations exist the joint is insulated 
with a Polyvinyl Chloride boot. Special conditions 
and non standards are taped. See page 22  item n. 

I ' J 

F I G .  11 BREAKE R INSERT ION IN  PRIMARY D ISCONNECT ING 
DEVI CES 
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CURRENT TRANSFORMER AND CABLE 
COMPARTMENT 

The current transformers are mounted in a 
compartment isolated from the other equipment. 
Provision is made in this compartment far 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 at a safe striking 
distance from all live parts of the switchgear, In 
addition a grounding device is provided which contacts 
the fuses when the potential transformers are dis
connected, effectively discharging the transformers. 
In this position the transformer fuses may be safely 
removed and replaced. A barrier mounted at the 
rear of the carriage moves with the carriage to a 
position in front of the stationary part of the primary 
disconnect device, providing a safe striking distance 
from all live parts. See Figure 1 2 .  

F I G .  1 2  POTENTIAL TRANSFORMER ROLLOUT SHOWN IN 
WITHDRAWN POS ITION 

DUMMY REMOVABLE ELEMENT 
Dummy removable elements, Fig.  13, are used 

as a means of isolating circuits or bus sections, 
where operation is infrequent and a circuit breaker 
cannot be economically justified. The device consists 
of a framework to simulate the circuit breaker 

Metal-clad Switchgear GEH-1802 

removable element with a set of six studs similar to 
those on the magneblast breakers. The lower end of 
the studs are connected, 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 connects the front set of metal-clad disconnecting 
devices to the rear set. 

Under no conditions must the dummy element be 
elevated or lowered when the bus or the unit is 
energized. Key interlocks are applied to insure that 
all source of power are disconnected before the 
dummy element can be operated .  Refer to Figure 1 5. 

FIG. 13 DUMMY REMOVABLE ELEMENT 

ROLLOUT FUSE-SWITCH UNITS 
Rollout load-break disconnect switches, with or 

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

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

FUSE DISCONNECTING DEVICE 
Current limiting fuses with high interrupting 

rating are sometimes used in metal-clad switchgear 
to protect small transformers or circuits where 
circuit breakers cannot be economically or funtion-
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GEH-1802 Metal-clad Switchgear 

ally justified. 

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

When the fuses are disconnected, they are at a 
safe striking distance from all live parts of the 
switchgear. In addition a grounding device is provided 
which contacts the fuses after they are disconnected, 
effectively removing any static charge from the fuses. 
In this position the fuses may be safely removed and 
replaced. The disconnecting devices are capable of 
interrupting transformer magnetizing current, but 
should not be used to interrupt load current. Mechan
ical or key interlocks are applied to prevent operating 
the disconnecting device whi1e the load is connected. 
This is generally accomplished by interlocking so 
that the transformer secondary breaker must be 
locked in the open position before the disconnecting 
device can be opened or closed. 

GROUNDING AND TEST DEVICE 

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

The three studs of the device are similar to those 
of the magne-blast circuit breakers. The 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 studs on 
the device, opposite sides of the assembly are marked 
"Line" and "Bus". The word corresponding to t� 
desired position must be toward the operate. 

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 grounding and testing device 
equipped with both bus and line side bushings, power 
operated grounding contacts, phasing receptacles, 
and a complete safety interlocking system. Refer 
to GEI-88768 for general design or instruction book 
called for on nameplate of device furnished. 

FI G .  1 4  ( 8028015 )  GROUND AN D TEST DEVI CE 
( Cable shown not furnished by G .  E .  Co . ) 
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GEH-1802 Metal-clad Switchgear 

F I G .  1 6  ( 89 186 198 )  CONTROL POWER  TRANS FORMER ROLLOUT SHOWN I N  OPEN POS IT ION 

INSTALLATION 
Before any installation work is done, consult and 

study all drawings furnished by the General Electric 
Company for the particular requisition. These 
drawings include arrangement and floor plan draw
ings, elementary, connection and interconnection 
diagrams and_ a device summary. 

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

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

After the shipping braces have been removed all 
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 
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. 

16 

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

PREPARATION OF FLOOR- ANCHORING 

Indoor Equipment 

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

Suitable means must be provided by the pur
chaser for anchoring the equipment to the floor. It 
is essential that the floor be level to avoid distortion 
of the switchgear structure and the equipment be 
completely aligned prior to final anchoring. The 
recommended floor construction is shown in Figure 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 leve� 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. www . 
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Metal-clad Switchgear GEH- 1 802 
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FIG . 20 ( 453A7 38) 

OUTDOOR TRANSITION COMPARTMENT 

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 should be given 
to conduits which might be required for future connec
tions. 

Outdoor Equipment 
Outdoor equipments are furnished both with and 

without· rear enclosures . Recommendations for 
foundations for both types are given 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 transfer truck is required to place the 
breaker in the housing. The level adjustment on the 
truck is shown in Fig. 8 .  

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

Outdoor Equipment with Protected Aisle 
When specified by the purchaser, outdoor equip

ment is furnished with an enclosed, weatherproof 
operating aisle. See Fig . 3 .  The aisle enclosure 
is shipped separately from the switchgear. 

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

( 1 )  Install the switchgear 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 installation of the 
aisle enclosure is completed.  

(3 ) Apply Sterling U-3 10 or U-3 1 1  varnish to 
both sides of the gaskets furnished for the joint 
between the ends of the switchgear and the aisle 
enclosure and to the surfaces against which the 
gasket presses and hang the gaskets on the pro
jecting studs at the ends of the switchgear lineup. 
See Fig. 9, section A-A. 

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

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

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

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

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

(8 )  Assemble the dome over the roof opening 
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GEH - 1 802 Metal-clad Switchgear 

between the switchgear and the aisle enclosure.  
See Fig. 9, view X. 

(9)  Remove shipping braces from aisle enclo
sure. These braces should be left in place until the 
aisle enclosure is assembled in 01 der to maintain 
alignment of the enclosure. 

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

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

The above procedure describes installation of a 
protected aisle enclosure with switchgear on one side 
of the aisle only . If the aisle is com m::m to two line
ups of switchgear, the procedure will require slight 
mc,dification. See the drawings furnished with the 
requisitioa for specific instructions . 

T ransition Compartments 
Transition compartments for outdoor unit sub

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

(a) Should the switchgear be positioned on its 
foundation prior to the power transformer, the 
comnlete transition can be mounted on the metal-clad 
as assembled. Remove covers #8 .  Apply Sterling 
U 3 10 varnish to both sides of gasket 2A, and to the 
surfaces against which the gasket presses. Bolt 
transition comnartment to throat on metal-clad 
switchgear . Before jacking the power transformer 
into its final location, apply Sterling U 3 1 0  varnish 
to both sides of gasket lA and to the surfaces against 
which the gasket presses, and place the gasket over 
the mounting studs on the transformer tank wall. 
Slide transformer in place, guiding the transformer 
m:mnting studs through the mounting holes in # 1 .  
Center rubber seal between # 1  and # 3  before 
tightening nuts , maintaining 24" between transformer 
tank wall and end of metal- clad. Do not 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 
switchgear are m 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 3 10 varnish to both sides 
of gasket #1A, and to the surfaces against which the 
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gasket presses, and loosely fasten # 1  and # 1A to 
transformer tank. Slide throat of #3 into # 1 and 
maintain approximately 4 1/2 "  from #3 to tank. � 
Assem'Jle 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 1 3 .8 kv class tran
sition compartment. 

Indoor transition comk1artments are shipped 
assembled together with the adjacent metal-clad 
switchgear units . 

BREAKER REMt)VABLE 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, sh::mld be installed 

on the wall at a location where maintenance and 
testing of the breaker can be conviently done . �  .. 
Conduits must be installed to carry cables to supply 
control power for testing. Test coupler S;:Jrings 
wm 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 complicated or special assem
bly work. Also, check to make sure all necessary 
parts are on hand. 

BEFORE ANY COVER3 ARE REMI)VED OR ANY 
DOORS OPENED WHICH PERMIT ACCESS TO THE 
PRI MARY CIRCUITS" IT IS ESSE NTIAL THAT THE 
CIRC UIT OR CIRCUITS BE DE-ENERGIZED AND 
BREAKERS BE WITHDRAWN TO A DISCO�NECTED 
POSITION AND TASGED. 

IF W'JRK IS TO BE DONE 0)1 REMOTE EQUIPMENT 
CONNECTED TO A UNIT, THE BREAKER FOR THAT 
UNIT SHOULD BE PLACE D IN THE DISCONNECTED 
POSITION ANl..J TAGGED. ALSO THE REMOTE 
E•�UIPMENT SHOULD BE ISOLATED FROM ANY 
OTHER P0WER SOURCES CONNECTED TO IT. 

Figure 17 indicates the special procedures 
required to add new metal-clad units to outdoor ,.."' '· 
eq�1ipme:1t without protected aisle, and Figure H .  
indicates the special procedures required to add 
new metal-clad units to outdoor equipment with 
protected aisle.  For indoor equipment, it is usually www . 
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necessary only to remove the end cover sheets and 
to re-assemble them :m the new units 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. 
(Remo1al of existing compound-filled connection 
boxes can be easily accomplished by packing the box 
in dry ice for 2 - 3 hours . Remove the dry ice and 
the cord tying the box in place,  and strike the box 
with a hammer. The hardened bbx and com"Jound will 
crack away from the joint. )  

-

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

CONNECTIONS 
The main bus bars and other connection bars 

will be either copper or aluminum. In either case, 
the contact surfaces will be silver surfaced or 
equivalent. Do not use unplated copper or aluminum 
bars . All field assembled jomts m pnmary 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 bolts should be tightened to the torque 
values, shown in Table A, Fig. 2 3 .  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 "M..<\.IN BUS ASSE MBLY". 

Metal-clad Switchgear GEH- 1 802 

Hot.€ 1'0£. 
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FIG .  2 2  ( 89987 45 )  INSPECTION BOX FOR 13 . 8  KV METAL 
CLAD SWI TCHGEAR 

MAIN BUS ASSEMBLY 
For 4 . 1 6  kv, 7 .2 kv and 1 3 .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. 2 3 .  

TIGHTENING TORQUE I N  FOOT POUNDS 
Bolt Bolted connection Bolted connection 
Size tusing standard wash, using standard wash, 

LK wash, nut with prevailing torque 
D50H 109 lock nut with D50H 109 

3/8-16 20-30 1 5-20 

1/2 - 13 45- 5 5  30-35  

5/8- 1 1  60-70 45-55  

FIG . 23 

(c) There are two means of insulating bus joints for 
both 4 . 1 6  kv and 13 .8  kv equipment. 

1- Taped joints Fig. 26 .  

2- PVC(POLYVINYL CHLORIDE ) boots Fig.2 5A. 
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GEH- 1 802 Metal-clad Swi.tchgear 

I-TAPED JOINTS for 13 .8  KV EQUIPMENT 

( 1 )  P repare all joints as outlined under "CONNEC
TIONS". 

(2 ) Fill all cavities around bolts and nuts with 
A50H 1 1 9  compound to form a smooth surface 
for taping, thus preventing air voids . This 
compound is not an insulating medium and 
should not be used for that purpose .  

(3 ) "T" Joint - Place 4" wi.de double thick Irrathene 
tape over the A50H 1 1 9  compound as shown in 
Fig. 2 5 .  (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. 2 6. Where there are sharp angles apply 
additional layers to obtain equivalent of the 
insulation on the flat surfaces.  

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

(6} Over the glass tape, brush a heavy coat of U3 1 0  
(brown) varnish. Varnish may be thinned, if 
necessary with XYLENE D5B9. 

(7) Replace all covers previously removed. 

II-PVC (POLYVINYL CHLORIDE) BOOT 
INSULATIO:'Il" for 13 . 8  KV EQUIPMENT 

( 1 )  PVC boots for 1 3 .8 equipment can only be 
applied to those assemblies furnished with the 
molded bus barrier, Figure 36 .  This barrier 
is distinguished by the raised surface around 
each bus bar.  Those assemblies not furnished 
with this barrier will have to be taped. See 
above.  

P vC boots can be applied to  13 .8 kv - 1000 MVA 
bus compartment or any elevated bus compart
ment using flat, 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. 2 5A. 

(4 ) Secure the PVC boot with self-locking fasteners 
furnished. Joint insulation is now com:_Jlete. 

(5)  Replace all covers previously removed. 

(6) Boots will be furnished for standard config
urations, however  special conditions must be 
taped. 

III-PVC (POLYVINYL CHLORIDE) BOOT 
INSULATION for 4 . 1 6  KV EQUIPMENT 
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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-

tions on the bus barrier.  

IV- TAPE D JOINTS for 4 . 1 6  KV EQUIPMENT 

( 1 )  The ins tructions for the bolted joint and applica
tion of the tape insulation is the same as outlined 
for the 13 .8 equipment except use 1/2 the amount 
of insulatin,s tape and use the U-3 1 1  (black 
varnish). R efer to Table in Fig. 26 .  

(2 ) In unit substations, the connection bars should 
be assembled in the transition compartment 
(Figure 1 9  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 comjJartment. 

CLEANING BUS INSULATIO� 

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

P::..int on Porcelain: Use methylene chloride 
based paint remcver. Wipe o�f 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 swi.tchgear 
and other apparatus, should be installed as shown on 
the arrangement drawings furnished with the ducts . 
Supports should be provided as indicated on the 
drawings . 

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

Outdoor bus ducts must be gasketed at the 
joints between shipping sections . Coat both sides 
of the flat gasket and the flanges of both duct sections 
with Sterling U3 1 0  or U3 1 1  varnish before assembly. 
Bolt the two duct sections together.  Remove the 
top cover from one duct section and place 3/8" 
elastic compound bead along top of joint slightly 
overlapping the sides.  Bo!t 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 comnound 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
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Sterling U310  or U31 1  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 J;"equired. 

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. 

F I G .  23A BUS DUCT GASKETS 

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 swttchgear 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 
impregnated 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 typical example of 
terminating a shielded cable is shown in Figures 
2 8  and 29 .  

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. 4 

Metal-clad Swichgear GEH- 1802 

INSULATING PRIMARY CABLE 
TERMINATIONS 

All field as.semb!ed 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 )  

(2 ) 

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 1 5KV) .  It may be necessary 
to remove the current transformer primary 
conductor insulating support to obtain prop
er insulation joint overlap. Replace support 
upon completion of joint. Refer to Fig .  2 6. 

All terminations should be insulated as 
outlined in table Fig. 2 6  for correct layers 
of insulating and glass tape.  

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

POTHEADS 

Putheads are mounted :m an adapter plate 
extending across the width of the metal-clad unit 
as shown in Fig. 27 .  Where necessary the adapter 
plate l.s .split into two parts to �a(!ilitate the instal
lation of the potheads . 

Three-Conductor Potheads 

Installation procedures for a three-conductor 
lead-sheathed cable with a wiping sleeve cable 
entrance fitting on the pothead is outlined in GEI-
2 8838H. This is the type most generally used. 
The factory does not furnish insulating materials for 
completing stress cones and cable terminations. 
In all cases carefully follow the cable manufacturer's 
recommendation for installation of the type cable 
being used. A suggested procedure for shielded 
cables is outlined below. Refer to Fig. 28 and 2 9  for 
reference.  

TERMINATION WITHOUT POTHEAD 

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

Single Conductor 

1 .  Cut cable to proper length. 

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

3 .  Unwrap shielding tape to point M, cut and 
solder it in place avoiding excessive heat on insu-
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F I G .  24 ( 132C7770 ) METHOD OF MAKING BUS BAR CONNECTIONS 
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F I G .  25 ( 104A27 14)  1 3 . 8  KV TAPED JOINTS 
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FIG . 25A ( 208A8953 )  4 . 16 KV AND 1 3 . 8  KV BUS 
I NSULATI NG BOOT 

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

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

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

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

7 . Ai)ply 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 A* I Phase to Phase Indoors B 
Dry Locations 

2 to 5 5 2 
6 to 10  9 3 

1 1  to 1 5  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 surface and 
coat with G.E. No . A50P68 adhesive cement or 
equivalent. When solvent evaporates, 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 7 5% 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 nec essary. 

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 
1/6 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 six turns of No. 1 9  
A WG tinned copper wire around shielding braid and 
solder. Solder all turns of braid together along three 
lengthwise lines equally spaced around braided 
surface. 

10. Solder ground strip over shielding tape 
near cable covering. Cover stress cone with one 
layer No. 33 Scotch tape, half lapped. Obtain a smooth 
wrapping but do not stretch tape more than necessary. 
Add two layers of splicing tape .  www . 
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1 1 .  Pencil jacket for 1/2 inch a3 shown. Clean 
surface. Take particular care in cleaning outside 
jacket surface in order to entirely remove black 
wax finish. Coat with G.E . No. A50P69 adhesive 
cement or equivalent. When solvent evaporates, apply 
splicing tape GE8380 or equivalent and make sheath 
seal as shown on drawing. Apply one layer No. 33 
Scotch tape or equivalent, half lapped. Obtain a 
smooth wrapping but do not stretch tape more than 
necessary. 

12 .  Over entire termination, apply two layers 
of No. 33 Scotch tape or equivalent, half lapped, in 
manner to shed water. Obtain a sm:nth wrapping but 
d<J not stretch tape more than necessary. 

TERMINA 'TION WITHOUT POTHEAD 
MULTI-CONDUCTOR 

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

Make termination as indicated for single-con
ductor except - substitute the following for para
graphs 10, 1 1  and 12 ;  

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

· in order to entirely remove black wax finish. Coat 
with G .E . No. A50P6.9 adhesive cement or eq'.Iivalent. 
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 inc11es .  
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 
wtres, the individual terminations should have 
grounding strips ap?lied as for a single-conductor 
termination. These grounding strips are to be 
joined together to a common ground. This comm:Jn 
ground m:lst then be grounded.  

GROUND FAULT CURRENT TRANSFORMERS 
(THROUGH-TYPE) 

T�r Jugh-type current transformers (See Fig. 27 )  
are furnished where specified for sensitive protection 
against ground faults . These transformers are nor
m-a.lly installed in a horizontal position directly above 
or below the primary cable terminals, so that the 
primary cable or cables can pass through them. One 
transformer is required for 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 ground 
lead should be bonded to the sheath or shield on the 
side of the current transformer away from the 
primary terminals . In cases where the ground cannot 
be applied before the cable passes through the trans
former, 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 connected to the ground bus .  

Where potheads are used in uni.ts provided wi.th 
ground fault current transformers, the pothead 
mountings must be 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 swttchgear is 
installed, whichever is more convenient. 

Connect the cables to the terminal blocks in 
accordance wi.th the wi.ring diagrams furnished for 
the requisition. 

� the control conduits enter from above,  drill 
the top and bottom �overs 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 shipment, any 
control or other secondary leads which must connect 
across the split will be arranged with terminal blocks 
in the cross trough or convenient side sheet so that 
the wires can be reconnected. The wires will be cut 
to length and formed before being folded back so that 
a minimum of time will be required for reconnecting 
them. 

GROUND BUS 
The ground bus is bolted to the rear o� the frame 

near the b:)ttom. It is arranged so that connections 
to the station ground can be made in any unit. Wne re 
the �quipment is shipped in more than one grou), �he 
sechons of ground bus must be connected by usmg 
the splice plates furnished with the equipment. 
Assemt�e the ground bus joints as outlined under 
"CONNECTION::l" (Page 19) .  Ground bus connections 
are made in the lower portion of the cable entrance 
compartment. The swttc hgear ground bus must be 
connected to th•9 station ground lJus by a conductor 
having a current carrying capacity equal to that of 
the switchgear ground bus .  It is very im�: 3rtant that 
the equipment be adequately grounded to protect the 
operator from injury when short circuits or other 
abnormal occurrences take place and to insure that 
all parts of the equipment, other than live parts, 
are at ground potential. 
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GER- 1802 Metal-clad Switchgear 

LIGHTNING PROTECTION 

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

When lightning arresters are furnished the 
primary cable terminal will be insulated at the 
factory unless it must be disconnectEid 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 and other 
terminations where porcelain insulators are used, 
insulation should be applied as follows : 

26  

( 1 )  Prepare the connectior1 bars as outlined 
under "CONNECTIONS " .  

(2 ) Fill all cavities around the contact nuts and 
connection bars with A50H l 19 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. 2 6  where there are 
sharp angles 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 1 5kv) or U-3 1 1  black 
(for 5kv),  varnish. See Fig. 25B .  

I RRATHEN E AND --� 
GLASS TA PE 

A 50 H 1 1 9 
COM POUND 

ROOF' 

TAPE O vER FIR S T  
R IN� ONLY 

F IG .  258 TAP ING  OF ROOF ENTRANCE TERMI NATION 

Ili'Stn.A'I'IOII LAYERS N0'1'I 1 
IIISO'Ll'I'IOII r-202 =•3 I 

LEVI!L ..,... 2 

'ooov 2 

15 ooov ... l 
4, oov ... I 

110ft I. 

PAIN'!" 
APPLY Olllt 

COAT I.IBaA 

nJ��� 
STI!RLIIIO 

11-310 BROW 

C.:l�l-£11{ Dlt 
oiH<JMI"ooU., 

. .. 

y 

---
I-202 T�t: £'. - One layer, wound 213 lap requtre• 3 t_...• aroUDd bar 

tn one width or tape. On. layer thtckne .. te 3 tt-• tape thlckne ... 
OLASS - OM la.,.r, wound l/2 lap requtrea 2 t\ll"'''a around bar ln 

ODe •tdth or tape. One layer thlckne .. ta 2 times tape ttl.lckneae. 

,.,.,.. 2: 
Irratbene #202, width 1 1/2" thlckneiB 0 . 0 10" , !Ceep teneton on 

t&e»e at all tt•• whtle applying . 
110ft 3: 

Ol .. a ll2Ll2B width 1 1/2" th1ckne .. O.OOfl:'' , 

F IG .  26 ( K-6500514 ) I NSULATION OF CONN ECT ION BARS 
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F I G .  27 ( 89185 27-A) REAR V I EW OF UNIT SHOWING �ROUND SENSOR TRANSFORMERS 

GROUND 

Qlt0Uti60 AT ADJACENT 
FIWIII Mf.MIIft 

Pl. ICING TAP[ G[ 1310 
OR (QUIV 

SPLICING TAP[ Gl neo Of' [QUIY 

NO 19 AWG T NllD 

COPPER Wilt[ 

NO :u SCOTCH 

TAP( 0111 (QUIV 

SHIELDING IUII:AIO 

I. ICING UP[ CJ.l. IMO  
O R  I:QUIY .... JS SCOTCH TAPf 

D" IQUIV. 

F IG . 28 (B230046C) TERMINAT ION W ITHOUT POTHEAD S INGLE -CONDUCTOR 
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C�BLE J.b..C.KE.T 

CABLE. LUG 

SPLICI N� TAPE 
'""'":v- 6.E.. 83BO OR EQUIV. 

_..._--E�D �EAL 

Ng 33 SC.OTCH 
.:::.�-�::::::::,..__TAPE OR 

EQUIV. 

SH I ELOI t-JG 
BR�\D (HAND 
APPUED) 

SPLIC.I NG TAPE. 
G.E.8?>ce,Q OR E.QUIV. 

�ROUND WIRES 
GROUt-.10 A.\ 

.b.DJA.CE.�T 
FRP..,N\E 

� ...... H. MEMBER 

F I G .  29 ( B23200 4C )  TERMINATION WITHOUT POTHEAD MULT I -CONDUCTOR 

2 8  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



DOOH ALIGNMENT 

If for any reason it is neces! :n ry to realign the 
dJlJ:·s of metal- clad switchgear dl!ring installatio':'l 
tlw procedure given in the following paragraphs 
should be followed. 

AftP r checking that the s wi tc h;sear is le·;rel and 
plumb as described above, start at either end of 
the switchgear lineup and realign each door ind ivid
ually as required. 

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

Doors m.!y be raised or low·�red vertically, or 
moved forward or backward horizontally, by loos
ening the hinge ml)unting nuts 0:1 the left stde sheet 
and shifting the hinge and door assembly as allowed 
by the slotted holes in the hinge. 

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

Doors may be plumbed by slightly bending the 
appropriate hinges .  To do this, open the door and 
insert a drift pin in either of the tw:J hJles in the 
hinge. Pulling forw::trd on the drift pin will move the 
door to the right, and pushing back will move the 
door to th·? left. Adjust each hinge individually as 
required to plumb the door.  

When properly aligned, the doors of outd·)Or 
swi.tchgear should be tightly seated on the gasket all 
around. After aligning such doors, close and latch 
the door and check the seal by running a 3" x 5" 
card, shipping tag, IBM card, or some similar card 
around the edge o: the door .  If the card will pass 
betwt!en the door and the gasket, the door is 
improperly adjusted, and should be readjusted until 
the card will no longer pass through. 

TEST I NG AND 
INSPEC T I ON 

A•te.r the equipment ha.s been installed and all 
connectio�1s m<.de, it should be tested and inspected 
before putting in service .  Although the eq'lipmen": 
and devices have been C0:11fJ1.etely tested at the 
factory, a final field test sho:1ld be made to be sure 
that the equipment has been properly installed and 
tha� all C•Jnnectio:1s are correct and h:lVe not become 
loose in transpJrtation. The primary equipment 
should be completely d·�-energized while the tests 
are in progres::;.  See in,c;;tallation. 

Directions for testing devices such as relays, 
instruments and mE":ers are given in th·2 instruction 
book furnished for each device .  The settings o:': the 
protective relays must be coordinated with the other 
relays on the system and therefo�e these re!ays 

Metal-clad Switchgear GEH-1 802 

must be set by the p'.lrchJ.ser .  General instructions 
on setting the relays are given in the relay instruc
tion books . Special ins�ructio.:1 bonks are furnished 
for complicated automatic equipments , describing 
the seq11ence of o,:>eration of the devices required to 
perform the de.sired function. 

When transformers are furnished to supply the 
control pow'3r, the prim:ny taps should be selected 
so th.l.t th·'? control voltage indicated on the wiring 
diagram is obtained on the secondary of the trans
former. Wh•3n a battery is used to supply th2 control 
pow·�r,  the cables from the battery to the switchg-ear 
should be large enough to avoid excess!.v8 voltage 
d rop . The voltage at th(:) term!nals of the breaker 
closing coils, when the breaker is be!ng closed, 
should nJt b-2 less than 1 12 . 5  volts for 12 5 volt coils 
an:i 225  volts for 250 volt coils .  

Ttv� o,:>eratio.:1 of  th·� breaker with its associated 
de vices may be tested in the unit while the eq·lip
ment is energized by use of the test coupler w:-1: ch is 
furoish?d. 

SOLENOID OPERATED BREAKER 

Lower the brea'(e r to the test or down position. 
Attach th � te:> t  coupler to connect the breaker second
ary disconnecting device to that 0::1 the structure.  

STORED ENERGY OPERA TED BREAKER 

Lower the breaker to th•? dJwn pJsi.tion and with
draw the brea'<.er 2 1/4" u 1til a notch in the spring 
dis:�harge cam releases the breaker interlock. Attach 
the test C•J,lpler to con12ct the brea'(eJ� secondary 
dis:�onnecting de;rice to that on th,e structure . 

High potential tests to chec-k the integrity of th-9 
insulation are not necessary if th·� insalation instruc
tions in this h:Jok are carefu:ly followed. Should the 
purchaser desire to make high pJtential tests, the 
test voltage should not exceed 14kv A. C .  for 4 . 1 6kv 
and 27kv A. C .  fo :- 13 . 8  equipments . These voltages 
are 75% of factory test v·oltages an:i are in ac.�ordan�e 
w;.th ANSI standards . 

Potential transformers and control p�wer trans
for�cors must be disconnected d:Jring high voltage 
testmg. 

OPE RAT ION 
The operation of metal-clad switchgear is 

simiJar to th3.t of other types except that it provides 
m:, ximum safety to the operator and the feature of 
easy removal and replacement of the circuit breaker.  

AU circ-uit b•·ea'(er rem:�vable ele me 1ts :Jf the 
same �ype and rating which have duplicate wiring may 
be interch::tnged. 

BREAKER POSITIONING 

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

The elevating ms ::hanism Is accurately leveled 
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GEH- 1 802 Metal-clad Switchgear 

a:1d 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 amo:mt of contact lubricant D50H4 7 
0:1 the silvered portio:1 of the breaker studs to fo:::m 
a thin coating of contact purposes. 

Lower the elevating mechanism lifting brackets 
until the lifting brackets are in the fully lowered 
position. The breaker should then enter the housing 
freely. After first assuring that the breaker is in the 
open position, push the breaker into the unit until it 
rests against the rear of the front lifting saddle o� 
the elevating me::!hanism. 

The clearance between the interference block on 
the breaker and the interference block on the inter
loci{ lock me·::ha:1ism ( v iew X-X Figure 29A ) should be 
from l/16" to 1/8".  At this point the breaker positive 
interlock roller should be centered in the bottom 
"VE E' '  of the interlock cam plate. 

To elevate the breaker, operate the elevating 
control selector switch 0:1 the elevating motor to 
"RAISE".  A clutch handle just above the elevating 
motor (clutch handle is under the elevating mctor 
in the 1 00::> MV A 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 brea'.cer stu.js center 
with respect to the openings in the stationary 
disconnecting devices or injury to the contacts may 
result. 

The clutch handle is held in the 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 wi.ll charge. 

The m�Jtor selector swi.tch m'.:.st 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 ffi:_)re than 1 /8" and not less than 
3/32" .  

The positive interlock roller should be centered 
in the upper "VE E "  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 to the 
motor. 

The breaker may be raised Jr lowe:-ed by an 
emergency hand crank which can be inserted after 
removing the motor. The motor is remc.ved by un
latching the motor assembly from its support and 
disconnecting the motor lead plug. After removing 
the motor, pull the clutch forw::trd and :.nsert the 
manual crank into the end of the clutch coupling. The 
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breaker must be  open befo�e the crank can be inserted 
and held in the clutch coupling. 

Mter the breaker is lowered and wi.thdrawn fron ;"� 
the unit inspect the con.tact surfaces of both th8· 
brea'<:e�· studs and the stationary disconnecting 
devices. 

(a) Each segm2 1t of the stationary disconnect
ing device should make a heavy impression in the 
contact lubricant D50H4 7 on the breaker studs. 
Contact w:pe should start not less than 1/8" from top 
of the contact ball although each contact need not 
start at the same location. See Fig. 1 1 .  

(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. 1 1 .  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 breal<:er  to the proper 
location. Lock the stop bolts in the new position. 

(d) If proper contacting cannot be attained by the 
above methods, addi.tiona� adjustme.1ts will be nec
essary. 

DO �OT i\1AKE ANY AD.JUSTMENT. COMMUNI
CATE WITH THE NEAREST GENERAL ELECTRIC""-,. 
CO OFFrCE £i'OH ADD1TIO�AL INFORMATION. 

POSITIVE INTERLOCK 
GENERAL 

The posUive 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 ASSE MBLY FOR 
SOLENOID OPERATE B REAKERS 

To place the breake r i.n the operating position, 
proceed as given below. The elevating mechanism i s  
accurately leveled and checked at the factory an:l 
should require no adjustment. Do not install or 
rem.: , ve 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. Th·e brea'<:er should then enter the housing 
freely. After first assuring that the breal<:er primary 
contacts are in the open position, insert the brea:<:er 
into the unit until it rests against the rear of the 
front lifting saddle of the elevating me ,::hanism. 

The interlock should be checked to see that th 
removable element is obstructed from being raised tL 
or . lowe!'ed from the o.;::>erating position when the 
pnmary contacts are closed. www . 
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B EFORE 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 "RAlSE" 
p:)sition and pull the clutch handle forward. Move
ment must be stopped by the breaker interlock 
roller before the contacts of the motor limi.t switch 
close and before the sliding clutch and motor 
connector engage. A minimum of 1/16" sh)uld be 
maintained between the tw:J clutch parts when the 
positive interlock is blocked by the breaker inter
lock roller. ::lee Fig. 1 5  fo.r dim2nsion . 

T rip the breaker m!i nually and elevate to the 
operating position. AGAIN IT IS E M-? i!ASIZ E 0 THAT 
THE PRIMARY CIRC UITS MUST BE DE -ENER
GIZED BEFORE MI\KING 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 sl:nuld be encountered 
preventing the m"Jtor circuit limi.t switch from 
energizing the motor circuit and lowering the 
breaker.  

If the interlock does not function as indicated 
above DO NOT MAK�<::: ANY AD.JUSTMJ : N T .  COM·· 
MUNICATE WITH THE NEAREST GENERAL EL"EC
TRIC CO. Ol.i'FICE FOR ADDITIONAL INSTRUC
TIONS. 

POSITIVE INTERLOCK ASSEMBLY FOR 
STORED ENERGY 

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

Lower the elevating mechanism lifting brackets 
until the lifting brackets are in the fully lowered 
positio:1. 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. 

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

Wh·�n 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 
C ffiCUITS MUST BE DE-ENERGIZED BEFORE 
MAKING THIS CHECK OF THE POSITIVE INTER
LOCK. 

Metal-clad Switchgear GEH - 1 802 

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

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

A minimum of 1/16" must be maintained between 
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 stored 
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 auxiliary 
switches (Fig . 30A) the clearance between the end of 
the switch mechanism operating rod and the operating 
plunger on the circuit breaker should be 0 to 1/8" 
with the' circuit breaker in the raised and open 
position. 

Any adjustment in this dimension must be m1.de 
on the auxiliary switch setting. Care should be taken 
to prevent destroying interchangeability of the circuit 
breaker by excessive adjustment. 

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

SPRING DISCHARGE CAM 

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

When entering a breaker into a unit, to  elevate 
to the operating position, the spring discharge cam 
will hold the breaker interlock trip free and the 
closing springs discharged until the breaker is 1/4" 
off the floor rails. 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 springs are still charged but 
the positive interlock blocks the breaker from 
closing. When the breaker is about 1/4"  from the 
floor rails the spring discharge interlock holds 
the breaker trip free, discharges the closing springs 
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and holds them discharged so long as the breaker 
remains in its unit. 

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

If after test operations the breaker is 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 in back of the clutch handle. 
The key lock key can then be removed. With the 
clutch handle pulled forward the positive interlock 
cam plate has rotated the circuit breaker positive 
interlock shaft so as to mechanically and electrically 
block the breaker from closing. 

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

The key lock does not prevent operation of the 
breaker in the test position. However, if the breaker 
is elevated to the connected position the key lock will 
prevent its closing until the key is returned and the 
lock reset. See Fig. 1 5 .  

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 breaker to 
be inserted. 

TRANSFER TRUCKS 

Circuit breaker transfer trucks are furnished 
with outdoor metal-clad switchgear to facilitate 
m:wing of circuit breakers from unit to unit or to 
maintenance areas . The platform at the front end of 
the transfer truck is adjustable in height. See Fig. 8, 
view A, for instructions for adjustment. The truck 
is equipped with two latches, one to hold the breaker 
on the truck and one to hold the truck to the metal
clad switchgear unit. Both latches engage auto
matically, and both are released 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 sic!e 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 sever� 
degrees higher than that outside. Heaters are also 
furnished for indoor equipment when it is known that 
abnormal atmospheric conditions exist at the instal
lation, or when specified by the purchaser.  

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

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

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

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

It is recommended that the heaters be energized 
at all times and that thermostatic control not be used. www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



If thermostatic control is used, the contacts of the 
thermostat should be set to close between 95°F and 
1 00°F on falling temperature,  de- energizing the 

, ' heaters only when strong sunlight beats on the 
switchgear . Under no condition should a differential 
thermostat be used to control the heaters because 
under conditions of extremely high humidity this 
type of thermostat will not operate at all times to 
keep the heaters on enough to prevent condensation 
in the switchgear. 

MAINTENANCE 
A regular maintenance schedule should be 

established to obtain the best service and reliability 
from the switchgear or bus duct. Plant operating 
and local conditions will dictate the frequency of 
inspection required. For specific information re
garding the maintenance of devices, such as circuit 
breakers, relays, meters, etc ., refer 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 conditions the protective 
relays do not operate, therefore, it is important to 
check the operation of these devices regularly. 

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

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

IF WORK IS TO BE DONE ON REMOTE EQUIP
MENT CONNECTED TO A UNIT, THE BREAKER 
FOR THAT UNIT SHOULD BE PLACED IN THE 
DISCONNECTED POSITION AND TAGGED. ALSO 
THE REMOTE EQUIPMENT SHOULD BE ISOLATED 
FROM ANY OTHER POWER SOURCES CONNECTED 
TO IT . 

The primary circuits of metal- clad switchgear 
are insulated in order to reduce the size of the equip
ment. However, this insulation, except in one or 
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 
">reakdown in the primary circuit to ground and 

ause serious damage or injury or both. 

Care should be exercised in the maintenance and 
checking procedures that accidental tripping or 

Metal-clad Switchgear GEH - 1 802 

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 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 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 2 7kv A.C.  for 1 3 .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. 
#D50H 1 5  or equal. 

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

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

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

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

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

OUTDOOR ACRYLIC PAINT FINISH 

The outside of standard outdoor switchgear has 
acrylic paint finish, blue gray ASA #24, providing 
improved resistance to all atmospheric conditions, 
longer life and less maintenance than with ordinary 
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GER- 1802 Metal-clad Switchgear 

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. Refinishi� with Acr;;lic Paint. It is recom
mended at ref1mshing be done with DuPont 
acrylic paint of the desired color. Obtain 
materials and instructions for application from 
the DuPont Company. 

M E.TAL C LAD 
F RAM E A N c;LE 

''X'' 
l. �� i o  

BKR. POS. 
STO P 

I L I FTI I-JC, BRKT. 

'' X'I __L 

B .  

1 .  

2 .  

� 
Spray one sealer coat of DuPont 233E753v,. 
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 Area 2 14-806 
primer which has been reduced to spraying 
viscosity with Xylol. Air dry for one hour. 
Apply alkyd or oil base paint. 

l l�TER.LOfK 
CA� PLA.J:.E._ 

EN LARG ED V I E W .. X-X'' 

FI G .  29A ( 208A895 2 )  POS IT I VE INTERLOCK ADJUSTMENT 

34 
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Metal-clad Switchgear GEH - 1 802 

:S_ICTION J<-K 

l 

,r - - - - - - -,-�--- - -1 
' 

I 

ROT�S . 
AFTER. A 5 M . .j; ADJ"U STME.NT OF MOTOR SUPT P-2., 
c:;RI NO EXCESS STUD LENC:TH (TOT. 2.) FLUSH TO 
THE. NUT. TO PROVIDE SAFE CLEARANCE FOR 
THE OPERATION OF P-23 .4: 31  f-/2. 

' 

,' HQTO" 
----'------ - ---'--+-�-'� 

.3 /  

23 

li!STRUCTIONS FOR POSITIVE INTERLOCK AOJUSTMENT 

• p": ,1; Hlfo/. fJIHE# 8JtXK�I> 
8 Y TilE 11'17/iJ(J.Out 

/(OLLE/( 

Insert bre�ker fixture and raise to stops as shown. The cl earance between the breaker fi xture supporting rai l  and the stop 
bol ts should not be less than 3/32" qnd both sides to be equa l .  Set f i x l"re fnteriock at so position. Shim cam support P-3 .to Nintafn a 10-7{8" ! o/16 dimension between the back of the l i fting sadd l e  and the front of the i nterlock cam 
pl•t. i ndicated as "M". Also adjust for a l / l G" cl earance to fixture rol l er at "A" . With bolts at "B" loose, a l l ow  cam P-t. to rest on stop "C" . Set handle P -t:Z so that cradle P·.9 is vertical . Ti ghten bolts at "B" . After tightening bol ts, 
lock securely with a jamb nut. Rellllve fixture interlock p i n .  Adjust striker P - 6  so that contacts of motor switch 
close in the last �· of vertical travel of cam. Fixture i nterlock ro l l er llllSt indicate between l JO and 28° when contacts i n  
.,tor switch close. When handle P-12. 1 s  i n  forward position and c l u tc h  X f( P - 7  ful ly engaged, pins " E "  ... st b e  free of 
clutch P -7· Set fi xture i nterlock in 130 position, operate uni t interlock: rovernent must be stopped by the breaker fixture 
interl ock rol ler before contacts of motor switch close and before '"lutch )( ( P-7 enga ge. Lower breaker fi xture to ra i l s .  
Set fixture interlock i n  50 position, breaker i nterlock rol l er llllSt b e  centered i n  tr.e unit cam "V" notch. Rellllve fixture 
tntlrlock pin and operate unit interl ock: block " F "  on cam ... st pass in front of block "G" on fixture. The cl earonce bet .. een the interference block on the breaker fi xture and the i nterference block on the i nterlock earn assel'lbly should be �!16" to 1/8" .. x1aun. Move fixture out of housing to a point that block "G" is over block " F : . Operate unit interl ock: block "F";  -t engage block "G" and stop llllvement of cam before contacts i n  motor switch close.  For final interlock check: set breaker fhrture interlock rol l er in l JO po s i tion, and llllve f ixture into the hous ing. o,erate unlt i nterlock by pul l i nq cl utch handle forwrd. Movement of interlock cam niSt be stopped by the breaker fixture interlock roller before the contact! of the T"'tor 
switch clo�e and before the sl iding clutch p - 7  engages the motor cl utch coupl i ng X ,  A 11inimum of l/16" at "0" -t be aa i nta i ned between the two clutch parts wllen the interlock is blocked by the fi xture interlock roller. 

FI G .  298 ( 829C0463 )  POS I TI VE I NTERLOCK ASSEMB LY FOR 1000 M . V . A .  
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NOTE: INS'I'RUC'T'IONS �'0� DQSITIVE IN'!'t:RLOCK AD.JlJS'Il'UJ(I 
Insert DftAJCifr' filC't\iie IS\d I"'al.Be 'fO stops as sJn.m. TI-e cle.arc.1ce between tle breaker fixture SI.Pporting rail ald. the Stop 
bolts should not be less tharl 3/32" alCl both sides to be equal. Set fixture interlock at 5° JX)Siti.oo. . Shim caa S�plrt P-3 
p .Jif or P..a.lf to maintain a lD-718"(+ 1/16,-0) dimensi.at between the bade of the lifting saddle ..-rod the troot of the interlock 
can plate indi.arted as "M". Also adjurt for a 1/16" clearance to fixture roller at "A" . With bolts at "8" lOOBe, all� earn P-23 
or P43 to rest 0\ step "C", Set h«KUe P-13 so th.rt credl.e P-ll is verticaL Tighten bolts at ,.B". Mter tightening bolts , 
lock sewrely with a jaab nut. Reni:Ne fixtUI1! interloc:k pin. hijust striker P-8 or P-35 so that <D"Itacts of I!Dtor switch 
cl.c.ee in the last !4.•ot wrtioal tf'tWe1 of can. Fixture interlt::KX roller must indicate between 13° tr�d 28° when ooo.tacts in 
mtor switdl close .  When lwndle P-13 is in forward positi.a'!. a1.d clutctt P-5 and P-7 fully engaged, pins 111.:" JWSt be free of 
clutch P-7. Set fixture interlodc in 13° JX)Sitioo, operate tni.t interl..odc:.: oovem::nt IIUit be st�d by the breaker fixture 
interloc:k. roller before c:artacts of notor switch c1oae a�d before clutdl P-5 end P-7 engage. IDler brei!ker fixture to rails. 
Se"t fixture interlock in s• po&itim, b�r interlock rolh!r must be oentered in the IZli.t c.-n "V" notdl. fenDve fixt:u:re 
interlock pin aKl operate I.Jl.i.t irrterl.odc. : bl.od:: "F" m csn rrust pass in froot of bled:. "G" cr1 fixture . The cl.ea:rmoe between 
the interfen!!lce block al the breaker fixture and the interference blodc. 0'1 the interlodc can assenbly should be l/16'' to 
118" maxittun. !-bYe f� out of housing to a point that block "G" is over bl.odc "F". Operate I.Jl.i.t interlod:: block "F"; 
au;t engage block "G" oSld stop JrDVIE!IIIent of can before o::t'ltacts in I!Dtor switdl cla;e . For final interlock dledc: set breaker 
fi.xtun! interlock roller in 130 positial, end 11Qve fixtu;re into the ho�.Sing . Operate \.l'lit interlod: by pulling clutdl handle 
foNard. P'bYelll!Ot of interlodc cam U�J&t be stq>ped by the breaker fixture intP.rlock roller before the crrrtacts of the rrotor 
switdl close and before the sliding clutch P-7 engages the JrDtor clutch ooupli.n,l!; P-5. A mininnJn of l/16" at "D" 
IZI.Et be maintained be'tWeen the two clutch parts when the interlock is block.ea by the fixture interlock roller. 
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Insert breaker fixture and raise to stops as shown. The cl ear-ance between the breaker fixture supporttng ran and the stop 
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plate indicated as "M". Also adjust for a 1/16" clearance to fi xture roller at "A". With bolts at "8" loose. allow cam 
P-lf- to rest on stop "C". Set handle P-12. so that cradle P-9 is vertical . lighten bolts at "8". After tightening bol ts. 
lock SKurely with a jamb nut. Remove fixture interlock pin. Adjust striker P-" oR P..ZS so that contacts of mtor switch 
close in the last "&" of vertical travel of cam. Fixture interlock roller 1111st ind1cate between 13° an:;t 28° when contacts in 
motor s�itch close. When handle P-12.. is in forward position and clutch ){ 3m/ P-? fully engaged. pins "E" iiU.ISt be free of 
clutch P-?. Set fi xture interlock. in 130 position, operate unit interlock.: r.over.ent must be stopped by the breaker fixture 
i nterlock. roller before contacts of rotor switch close and before clutch X stu/ P-7 er:gage. Lower breaker fixture to ra ils. 
Set fi xture interlock in 5° position. breaker interlock rol ler must be centered in tne unit cal'! "V" notcn. Remo'le fixture 
i nterlock pin and operate unit interlock.: block "F" on cam must pass in front of block "G" on fixture. The cl earance between 
the interferencE" block on tne breaker fixture and t�l!' interference block on the interloc" can asser.tbly should be 1/16"' to 
1/8" neximum. Move fixture out of housing to a point that block "G" is over block "F: . Operate unit interlock: block "F"; 
must engage block "G" and stop r.c-,er..ent of cam before COTitaCts in r. . .:.i.Or switch close. For final interlc;;t.. cr.ec.k: set breaker 
fixture interlock roller in 130 position, and 1'!1lve �ixture into the housinq. Operate ur.i.t interlock by pul l inQ clutch nandle 
forward. fobvement of interlock cam TIIJSt be stopped by the breaker fixture interlock roller before the contacts of the I!Dtor· switch close and before the sliding clutch P - 7  engages the motor cl utch coupling J(. A minitlltJII of 1/16" It "D" 
must be I!Sintained between the two clutcn parts when the interlock is blocked by the fixture interlock roller. 
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GEH- 1802 Metal-clad Switchgear 

RENEWAL PART S 
ORDERING INSTRUCTIONS 

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

FURNISHED. 
3 .  SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER. 
4 .  STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC.,  IS NOT LISTED. SUCH 

ITEMS SHOULD BE PURCHASED LOCALLY. 
5 .  FOR PRICES, REFER TO THE NEAREST OFFICE OF THE GENERAL E LECTRIC COM PANY. 
6. IF INSULATING M.<\TERIAL, SUCH AS TAPE, VARNISH, COMPOUND, ETC . ,  IS REQUIRED, IT MUST 

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

STATE. 
8 .  NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT. PARTS NOT USED IN 

ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS. 

38  

REF. DESCRIPTION NO. 

5 
I 

Front Primary Disconnect Device 
1 Assembly, 3 Pole, Complete with 
1 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. 30A) 

REF. NO. DESCRIPTION 

3 Complete positive mechanical j, 
interlock assembly 

4 Elevating mechanism motor 
(115-v d-e) 

4 Elevating mechanism motor 
(230-v d-e) 

4 Eleyating mechanism motor 
(230-v d-e) 

18 Spring only 

3 

FI G .  30A V I EW SHOWING E LEVATING  MECHAN ISM MOTOR AND CONTROL UNIT www . 
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Metal-clad Switchgear GEH-1802 

I I  

COMPLETE LEFT HAND ( REF . NO .  1 )  

16 
15 

'----15A '----- 9A 
1------ 1 1  

COMP LETE RI GHT HAND ( RE F .  NO . 2 )  

F I G .  3 0  ELEVAT I NG MECHAN ISM FOR M-26 EQU I PMENTS RATED 250 MVA AND M- 36 EQUI PMENTS RATED 1200A 500 MVA 

COMPLETE LEFT HAND ( R EF .  N O .  1A) COMPLETE RI GHT HAN D ( RE F .  NO. 2A) 

F I G .  31  ELEVATING MECHAN I SM FOR M-36H EQUI PMENTS RATED 750 MVA , M-26H EQU I PMENTS RATED 350 MVA AND M-36 
EQUI PMENTS RATED 500 MVA 2000A 

(See Page 40 for Parts Table) 
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GEH- 1802 Metal-clad Switchgear 

I!:LEYATING MECHAN ISMS 
Figs. 30 3 1 ,  and 3 1 A  ' 

REF. NO. DESCRIPTION 

7 Miter gears, pair 
7A Roll pin for miter gear 
8 Shaft, right 
8A Shaft, left 
9 Sprocket 
9A Roll pin for sprocket 
9B Bearing Block 

IO Spur gear 
1 0  Pinion gear a n d  rod 
lOA Roll pin for spur gear 
1 1  Stop stud 
l lA Stop bolt 
12 Pinion gear and rod 
12 Spur gear 
12A Roll pin for spur gear 
1 3  Locking spring 
14 Stop shalt 
14A Roll pin for stop shaft 
14B Stop shaft bracket 
1 5  Clutch spring 
1 5A Roll pin for clutch spring 
16 S!ide Clutch 
1 7  Jack Screw 

COMPLETE LEFT HAND ( RE F .  NO .  18 ) 

Q 
� 
,..:J 
I:Q ::;; 
� Ul � 
Q p:: �

� :z: Q  gj u:  &j o  
::> Z  
"- 0  
� ><  ill [:: o u  
E-< �  
� �· p:: 
< 
Ul E-< 
p:: 
< "' 
::: 

COMPLETE RIGHT HAND { RE F .  NO .  28 )  

F IG .  3 1A ( 8027408 & 8027409)  ELEVAT ING MECHAN ISM FOR M-36HH EQU I PMENT$ RATED 1000 MVA 
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REF. NO. 

19 20 21  22 

DESCRIPTION 

Bracket 
Roller 
Retainer 
Chain 

1 9  
I 

20 2 1  2 2 -----, 

V.--. 
__ (St 

Metal-clad Switchgear GEH- 1 802 

FI G .  32 ( 8024364) ANGLE BRACKET AND CHAIN DRI VE 

F I G .  33 ( 803944 1 )  SHUTTER MECHAN I SM ASSEMBLY M-26 

FI G .  34 ( 8039439) SHUTTER MECHAN ISM ASSEMBLY M-36 
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GEH-1802 Metal-clad Switchgear 

42 

25 

27 
28 

29 
30 

F I G .  35 ( 8020152 ) BUS SUPPORT 

F IG .  36 { 8039440) MOLDED BUS SUPPORT 
( 4 . 16 or 1 3 . 8  KV UN ITS ) 

REF. NO. DESCRIPTION 

2 5  Isolating barrier support angle 
26 Rear isolating barrier 
27 Intermediate isolating barrier 
28 Front isolating barrier 
29 Isolating barrier clip 
30 lsolatif!i,; barrie_r SU(!(!ort 

REF. 
LOCATION RATING DESCRIPTION NO. 

38 int. 1200A. 1 connectidn bar, down 
39 int. 1200A. 1 connection bar, up 
40 end 1200A. 1 connection bar, down 
4 1  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 in!. 1600A. 1 connection bar, up 
46 end 1600A. 1 connection bar, down 
47 end 1600A. 1 connection bar, up 
48 in!. 1600A. no connection bar 
49 end 1600A. n'o connection bar 
50 int. 2000A. 1 connection bar, down 
5 1  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, dow 
57 int. 2000A. 3· connection bars, up 
58 end 2000A. 3 connection bars, dow 
59 end 2000A. 3 connection bars, up 
59 A • • Insulating boot 
59B Plastic rivet for boot 

• Specify umt number and phase on wh1ch boot 1s 
to be used. 

FI G .  37 (8026455 )  BUS CONNE CTI ON BOOT 
( 4 . 16 KV AN D 1 3 . 8 KV) www . 
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F I G .  38 ( 801 1607 ) DOOR HANDLES AND LOCKS 

60 
67 -� 

64 

' ''' ··: f ' 1  
63 62 61 65 

F IG .  39 ( 8039442) WI RI NG DEVIC ES AND MISCELLANEOUS 
PARTS 

F IG .  40 ( 1 32C3709 ) FUSE ROLLOUT UN IT  

Metal-clad Switchgear GEH - 1802 

REF. NO. 

70 
7 1  
7 2  
7 3  
74 

REF. N!=JT 
60 
61 
62 
63 
64 
65 
66 
67 -

Fig. 30A [�g 

DESCRIPTION 

Panel locking handle 
Panel handle 
Door locking handle 
Door handle 
Socket 

DESCRIPTION 

Limit Switch SB1 type 
Light Switch 
Keyless receptacle 

Duplex receptacle 
Strip heater 
Fuse block, open type• 
Fuse block, dead front• 

imit switch, mercury type 
Complete secondary disconnect Device 
Complete stationary auxiliary 

switch mechanism 

•'>pecify amp ratmg of fuse and number of poles. 

FUSE ROLLOUT UNIT 

REF. NO. DESCRIPTION 

75 Fuse clip 
76 Insulator 
77 Ground Bar 
78 Ground Finger 
79 Barrier 
80 Cover 
8 1  Tray 
82 Strap 
83 Insulator Support 
84 Insulator Clamp 
85 Barrier 
86 Compound Strap 
87 Finger 

I 88 Connection bar 
89 Connection bar 
90 Connection bar 
91 Connection bar 

l 92 Connection bar 
93 ,Connection bar 
94 Insulator Support 
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GEH-1802 Metal-clad Switchgear 
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FI G .  41 (835C401 ) POTENTIAL TRANS FORMER ROLLOUT UN IT 

I 
I I 1 1 90 1 

I 
I 

I 

184 

F IG .  42 ( 835C402 ) CONTROL POWER TRANS FORMER ROLLOUT 
UN I T  

___;:.. 206 201, 208, 209 
203 2 13  I"' 2 10 \ () 21 210 )zo2 2 ' 2  

0 
201 

04 

F I G .  43 ( 11 03401 )  S INGLE AND TRI PLE- CONDUCTOR POTHEADS 

POTENTIAL TRANSFORMER ROLLO'QT UNIT 
REF. NO. DESCRIPTION 

94 Insulator 95 Insulator clamp 96 Insulator support 97 Disconnect bar 1 98 Finger 99 Barrier 100 Disconnect bar 101 Disconnect bar 102 Barrier 103 Ground finger 104 Ground finger support 105 Ground finger support 106 Barrier 107 Sec. disconnect !stationary) 108 Sec. disconnect movable) 109 Brace 110 Tray 111 Cover 

CONTROL TRANSFORMER ROLLOUT UNIT 

REF. NO. DESCRIPTION 

175 Insulator 176 Insulator clamp 177 Insulator support 178 Contact bar 179 Ground finger support 180 Ground finger 181 Ground shoe contact 182 Fuse clip 183 Primary contact 184 Ground bar 185 Ground finger support 186 Ground finger 187 Cross angle 188 Barrier 189 Barrier 190 Sec. disconnect �movable) 191 Sec. disconnect stationary) 
(not shown) 192 Tray 193 Cover 

SINGLE & TRIPLE-CONDUCTOR POTHEADS 

REF. NO. DESCRIPTION 

201 Triple-conductor pothead assembly 
202 Body 203 Insulators and support 204 Wiping sleeve 205 Gaskets for triple-conductor pothead 206 Terminal 207 Contact nut 208 Washer 209 Palnut (3/4 ln. - 12) 210 Pipe plug (3/4 ln. std.) 211 Pipe plug (1/8 ln. std.) 212 Single-conductor pothead assembly 213 Body and Insulator 214 Gaskets for single-conductor pothead 215 Wipin_g sleeve 

1 1 - 7 8  
1 0 - 8 3  
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I N S T R U C T I O N S  GEH-1802E (Sui'UIEDI:S GEH· 11020) AII D &EF• 31 S7 

METAL-CLAD SWITCHGEAR 
Types  M - 2 6  a n d  M - 3 6  
F o r  M a g n e - b l a st A i r  C i r c u i t  B r e a k e r  
T y p e s  A M - 4 . 1 6  a n d  AM-1 3 . 8  

C O N T E N T S  

RECEIVING, HANDLING 
AND STORAGE • • • • • • • • . 3 

DESCRIPTION • • . . • • • • • • • . • 8 
INSTALLATION • • . • • • • . • • • • 11  
OPERATION • . • • . . • . . • • • • • 19 
TESTING AND INSPECTION • • • 19 
MAINTENANCE • . • . • . • • • • • •  • 20 

RENEWAL PARTS • . • • • • . • • • 21  

M E D I U M  V O L T A G E  S W I T C H G E A R  D E P A R T M E N T  

G E N E R A L . E L E C T R I C  
·P H I L A D E L P H I A ,  P A . www . 
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GEH-1802. Metal-clad Switchgear 

2 

F i g, I Typical Indoor Metal -cl ad Swi tchgear Equ i pment 

F ig. 2 Typ i cal Outdoor Metal-cl ad Swi tchgear 
Equ i p•ent Front V i ew 

F i g. 3 Typ i cal Outdoor Metal -clad Switchgear 
Equ lp•ent Side V I ew  
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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 
connected mechanically and electrically to
gether to form a complete switching equip
ment. Typical equipments are shown 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 in the following table. The ratings 
of the equipment and devices are based on 
usual service conditions a.S covered in 
AlEE 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 
housing as in Figures 2 and 3. 

CffiCUIT 
BREAKER 

AM-4.16- 150 

AM-4.16-250 

CffiCUIT 
BREAKER 

AM-13.8-150 

AM-13.8-250 

AM-13.8-500 

AM-7.2-250 

AM-7.2-500 

TYPE 

Magne-blast 

�gne-blast 

TYPE 

Magne-blast 

Magne-blast 

Magne-blast 

Magne-blast 

Magne-blast 

TYPE M26 

INTERRUPT 
CAPACITY 

KVA 

150,000 

250,000 

TYPE M36 

INTERRUPT 
CAPACITY 

KVA 

150,000 

250,000 

500,000 

250,000 

500,000 

RECEIVING, HANDLING AND STORAGE 

RECEIVING 

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

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

CURRENT 

1200 - 2000 

1200 - 2000 

CURRENT 

1200 - 2000 

1200 - 2000 

1200 - 2000 

1200 - 2000 

1200 - 2000 

FIGURE 

4 

4 

FIGURE 

4 

4 

4 

4 

4 

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 Fi g. q Magne-bl aat Breaker Fig. 5 Ou••Y Raaovabl e Eluent 

TheM in.tructiolll do not purport to cover all details or variation. in equipment nor to pl'OVide for every pouible 
contingency to be met in connection with installation, operation or maiR#enonce. Should further information be desired 
or should particular pl'Ob/em• arise which are not covered wlficiently for the purcha-'s purpo ... , the matter should 
be referred to the General Electric Compony. 
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GEH-1802 Metal-clad Switchgear 

4 

DOOR 

TABLE "F" 

II<R. RECOM O. STATIC IMPACT 
SA\CE WT. IN LBS. WT. IN LBS. 

4.16 5FT. I 1450 2900 
13.8 5FT.6 2000 

ALL FLOOR STEEL TO BE FURNISHEO BY PURCHASER 

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

ROUGH FLOOR THICKNESS AND REINFORCING DEPENDS 

4000 

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

IRUKER REMOVABLE 
SIDE 

GUIDE RAILS FINISHED FLOOR LINE 

" 
- - - - - - - - - - - - - - - - - - - - - - - -

SHIMS 
RECOMMENDED METHOD 

FINISHED FLOOR LINE 

c· · · O:  
'
. ·-....:......._ROUGH FLOOR 

NOTE : IT IS IMPERATIVE THAT 
FLOOR STEEL BE EVEN 
WITH FINISHED FLOOR 

ALTERN ATE METHOD 

AND THAT BOTH BE LEVEL 
/' 

F i g. 6 I nstal l at i on  Detai l s  
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Metal-clad Switchgear GEH-1802 

'ij 

'ij 

r 1 ' ' 

n " 

'ij 

DOOR 
OPEN 

IT MAY BE NECESSARY TO REMOVE 
POTHEAD OR CABLE SUPPORT FOR 
MEMBER B 

I 

-----CONDUITS----

METHOD OF LIFTING 

MEMBERS A - a C ---TO BE FURNISHED BY PURCHASER 

A- RAISING MEMBER - CHANNEL OR WOOD BEAM 

B- 3" CHANNEL FURNISHED WITH GEAR 

C· UFTING JACKS 

D- COVER 'fO B:E REMOVEt> AND REASSEMBLED 

AFTER UNITS ARE IN PLACE 

NOTE: WHEN LIFTING M-26 SWITCHGEAR 
LOCATE BEAM "A' ABOVE LIFTING 
CHANNELS "B" 

E 

I 

r ' 
I I 

B A D I B - �-f=�-=-J-=1. � J 
- - - - - +- -

DOOR OPEN 

MEMBERS 

ALTERNATE 'METHOD OF LI FTIN1 
A a E TO BE FURNISHED BY PURCHAS�R 

B - 3" CHANNEL F U R N ISHED WITH G E A R  

D - COVER T O  B E  R EMOVED A N D  REASSEMBLED 

AFTER UNITS ARE I N  PLACE 

E - SPREADER 

For l•door Metal -cl.t Swi tchgear 
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GEH- 1802 Metal-clad· Switchgear 

6 

IREAKER 
END 

HEATER 

CAILf CONNECTION 

METHODS OF LIFT ING 

AEMOVAIL£ PLATES 'T O  B E  CUT 

SECONDARY 
CONDUITS 

TO SUIT CONDUITS BY PURCHASER 

F i g. 7 

TRACK JACK 

It 

Instal l at i on  Deta i l s  
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V I E W  OF BREAKER END 

For OUtdoor Metal -cl ad Swi tchgear 

BKR. 
4.16 
13.8 

Metal-clil.d Switchgear GEH-1802 

TO CHANil HEIGHT OF TRUCK FLOOR, LOOSEN NUT " A "  
THRU O'lNINI I N  TRUCK FLOOR, AD.IUST SLDTTID 
SCREW " B "  WITH SCREW DRIVER TO GIVE DESIRED 

-�J(Bf,� -
0 

AOJUSTASLE WHEEL VIEW " A " 

TA8Ll 1!1' 
R£COM D STATIC tw.GT 
SPOCf WT IN LIS. WT. IN L. 
6 FT I 14�0 2900 
&F� C  1000 -0 

FOUNDATION DATA 

AREA AND DEPTH OF SOIL 8EARI�G SURfACES Of EACH 
FOUNDATION MUST 8£ ALTERED TO SUIT SOIL CONOITIONI. 

BOTTOM SURFACES OF FOUNDATIONS SHOULD BE BELOW 
FROST ACTtON OR BACKFILLED WITH PERVIOUS MATERIAL 
AND ADEOUATELY DRAINED. 

SURFACE • a •  sHOULD BE LEVEL OYER ITS FULL L E NGTH 

TO INSURE EASY HANDLING OF R EMOVABLE ELEME NTS • 
CONCRETE PAD SHOULD BE REINFORCED IN ACCORDANCE 
WITH STANDARD PRACTICE . 

V I E W  "X " 
SHOWING ANCHORING OF UNITS 

WITH X BEAM lASE 
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GEH-1802 Metal-clad Switchgear 

receipt of any apparatus an immediate 
inspection should be made for any damage 
sustained while enroute. H injury is 
evident or an indication of rough handling 
is visible, a claim for damage should be 
filed at once with the the transportation 
company and the General Electric Company 
notified promptly. Information as to 
damaged parts, part number, case number, 
requisition number, etc., should accompany 
the claim. 

HANDLING 

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

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

SECONDARY ENCLOSURE 

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

PRIMARY ENCLOSURE 

The primary enclosure contains the 
high voltage equipment and connections ar
ranged in compartments t<:1 confine the ef
fects of faults and so minimize the damage. 

BREAKER REMOVABLE ELEMENT 

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

The circuit breaker unit cannot be 
lowered from its connected position nor 
raised from its disconnected position, until 
the breaker has been tripped by the control 
switch. This is accomplished by a mech
anical and electrical interlock. This inter
lock also keeps the breaker in its tripped 
position until the connected position is 
reached (when elevating), or until the test 
position is reached (when lowering). With 
this arrangement, the circuit breaker must 
be tripped prior to any travel of the re
movable element. A positive stop prevents 
overtravel of tlle removable element when 
raised to its connected position. The sec
ondary "disconnecting -device coupler is uaed 
for connecting outside control circuits to the 
circuit breaker solenoid control device 
solenoid coil, trip coil and auxiliary switch
es. This coupler makes contactautomatic
ally when the removable element is raised 
to the connected position. A control test 

8 

the switchgear after it is removed from 
the skids. 

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

STORAGE 

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

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

DESCRIPTION 

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

All removable 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 elevatin� carriage. The carriage 
is so designed that the removable element 

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 
moderate temperature and cover with a 
suitable canvas to prevent deposit of dirt 
or other foreign substances upon movable 
parts and el£::trical contact surfaces. 

4. batteries should be uncrated andput 
on trickle charge immediately on receipt. 

5. H dampness or condensation may be 
encountered in the storage location, heaters 
should be placed inside the units to prevent 
moisture damage. Approximately 500watts 
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 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 opera·��g 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 high pres
sure line contact tube and socket design, 
the tube being backed up by heavy garter 

F i g. 8 Metal-clad Switchgear 
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springs to Insure contact pressure. Refer 
to Figure 9. 

BUS COMPARTMENT 

The main 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. 

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

CURRENT TRANSFORMER AND CABLE 
COMPARTMENT 

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

POTENTIAL TRANSFORMER 
COMPARTMENT 

Potential transformers are located in 
a compartment above the current trans
formers or in a separate unit adjacent 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 posi
tion the transformer fuses may be safely 
removed and replaced. When the carriage 
is drawn out it moves a barrier in front of 
the stationary part of the primary discon
necting device. See Figure 10. 

DUMMY REMOVABLE ELEMENT 

Dummy removable elements, Fig. 5, 
are used as a means of isolating circuits 
or bus sections, where operation is infre
quent and a circuit breaker cannot be 
economically justified. The device con
sists of a framework to simulate the cir
cuit breaker removable element with a 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 
sarue 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 sources of 
power are disconnected before the dummy 
element can be operated. Refer to Figure 
12. 

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 

Metal-clad Switchgear GEH-1802 

I 
I 
I 
I 

I : 
...---,, � I 

I '-- - - -=.c�-�1,...'0'�- --
\f POWER CIRCUIT BREAKER I I LOWERED 

1 POSI TION 

F i g. 9 Measu rement of AdjustMent of 
PTi lll8ry Di sconnect ing  Devices 

• 

Fi g. 10 Potenti al Transformer Rol l ou t  
Shown I n  Wi thdrawn Pos i t i on  

Fi g. I I  Poten t i al Transformer and Fuse Rol l ou t  Un i t  
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GEH-1802 Metal-clad Switchgear 

K 

PADLOCKING ARRANGEMENT 
PREVENTS RAISING OR LOWERING P. C,@, A QlWY' 
REMOVABLE ELEMENT 

MPI BKR COM'): 

KEY INTERLOCK F9R_ P. Cc B. 
PRE'f£N!S CLOSING BREAKER 

POUR OUTDOOR AM- 4.16 �o�B�lHROUGH HoLE--

��M I3.8 

- - --- " 

!l!.RNLSHE_D__6Y 

_j\Mffs8gu���_LQQ.QB Li 1_§_\N_QPQ__R __ Q_I':iL:f_ 

BOXES 

METHOD FOR POURING CONNECTION BOXES 

F i g, 1 2  Padlock i ng Arrang1111ent, Key Interl ock i ng And Method For Pou ri ng  Connection Boxea 

10 
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breakers cannot be economically or func
tionally justified. 

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

GROUNDING AND TEST li)EVICE 

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 on the 
cables or the equipment. The device can 
also be used for applying power for high 
potential tests or for fault location, to 
measure insulation resistance (Megger). 
By using potential transformers, it can 
also be used for phasing out cables. 

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

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

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

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

LOCATION 

The recommended aisle space required 
at the front 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. 

F i g. 1 3  Ground And Teat Device 
(O.ble shown not furnished by G. E. Cb. ) 

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. 

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 on each 
side). The unit containing the operating arm 
of the tandem lock is clearly marked on 
the drawings and also by nameplate on the 

INSTALLATION 

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

PREPARATION OF FLOOR - ANCHORING 

Indoor Equipment 

The station floor 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-

Metal-clad Switchgear GEH-1802 

F i g. I �  Tandem Lock For Outdoor 
1 a . a  Un i ts 

equipment itself. Refer to Figure 14. 

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

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

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

gear structure and the equipment be com
pletely aligned prior to final anchoring. 
The recommended floor construction is 
shown in Figure 6. The floor channels 
must be level and straight with respect to 
each other. Steel shims should be used 
for final leveling of the switchgear if nec
essary. Care should be taken to provide a 
smooth, hard, and level floor under and in 
front of the units to facilitate installation 
and removal of the breaker. U 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. U welding fac
ilities are not available the gear should 
be bolted to the floor channels. 
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F i g. 1 6  

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

Outdoor Equipment 

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

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

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

Transition Compartments 

Transition compartments for outdoor 
unit substations may be one of two types 
(Fig. 16 and 16A). These compartments are 
normally shipped assembled. The full 
height compartment (Fig. 16} cannot be 
disassembled for installation. The throat 
type compartment (Fig. 1 6A} can be in
stalled in either of two ways, iaaccordance 
with the following instructions: 

(a) Should the switchear be positioned 
on its foundation prior to the �ower trans
former, the complete trans1 ion can be 
mounted on the metal-clad as assembled. 

* Registered trade-mark of General Electric 
Company. 

R£f""'OVJt.a,ll �lCE. COI/Lf\$ 

Outdoor Transi t i on Compartaent 

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

(b) If the power transformer and metal
clad sw1tchgear are m place, d1sassemble 
transttion as follows: Remove covers #8 
and #9, adapter #1, dome #7, braces #4. 
Apply Glyptal* varnish #1201 to gasket #2A 
before bolting #2 to metal-clad throat. 
Apply Glyptal* varnish #1201 to gasket #lA 
and loosely fasten #1 and #1A to transformer 
tank. Slide throat of #3 into #1 and main
tain approximately 4 1/2" from #3 to tank. 
Assemble braces #4 top and bottom to main
tain size and proper alignment, then tighten 
#1 to transformer tank. Assemble copper, 
terminals, supports and complete all joints. 
Assemble dome #7, side covers #8 and bot
tom cover #9. Cut secondary conduit #10 
to length and assemble under the transi
tion. 

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

BREAKER REMOVABLE ELEMENT 

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

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

Metal-clad Switchgear GEH- 1802 

F i g. 1 6A 

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

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

Carefully raise the breaker to the 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 center with respect to the 
stationary disconnecting device or injury 
to the contacts may result. 

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

(a) Each segment of the stationary 
disconnecting device should make a heavy 
impression in the Contact Lubricant D50H28 
1n the breaker studs. 

(b) The wipe of the breaker stud in
side the stationary disconnecting device, 
as indicated by the Contact Lubricant D50-
H28, should be 7/8". This indicates that 
the breaker studs contacted at the fullpres
sure center of the silver band on the 
stationary disconnecting device.  The max
imum permissible variation in the wipe is 
3/32". 

(c) Should the inspection of the con
tacts show that the breaker is not being 
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GEH-1802 Metal-clad Switchgear 

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

The breaker is provided with an arm 
which is pushed forward or pulled back when 
the breaker is open or closed. This arm 
engages and holds a vertical bar when pulled 
back (breaker closed) and prevents the 
clutch 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 turned to either "raise" or 
"lower". Refer to Fig. 17.  

F i g. 17 V iew Showing El evating Mechanl .. 
Motor and Control Un i t  

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 conveniently done. Conduits must be 
installed to carry cables to supply control 
power for testing. 

ADDITION OF UNITS TO EXISTING 
EQUIPMENT 

Figure 15 indicates the special pro
cedures involved to add new metal-clad 
units to an existing equipment. Otherwise, 
the installation procedure is the same as 
described above. 

14 

CONNECTIONS (c) Complete the taping of the vertical 

BUS BARS 
riser bars using insulating tape furnished � 
(2/3 lap) stopping the tape at the bus bar. 

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

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

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

Where bus bar connections are made to 
join groups or separate units together, 
proceed as follows: 

(a) Remove compartment covers. 

(b) Bolt splice plates and bus bars 
together. See Fig. 20 and Table A, Fig. 18. 

TABLE A 

Torque Values for Metal-clad Switchgear 

(Torque in Inch-Pounds) 

Bolt Copper 
Size or Steel 

3/8"-16 180-300 

1/2"-13 360-540 

5/8" - 1 1  420-600 

Fi g. 1 8  
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Aluminum 
or Compound 

180-240 

360-480 

420-540 

I 
�- -

i j  
d - f 
; l toJ� - ---n--,� 

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 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. D50H49 compound (fur
nished) to minimum 2oooc. and maximum 
of 220°C .  Avoid overheating the compound 
for the dielectric strength may be seriously 
affected. Pour the compound into the molded 
eovers 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 1 1 .  

(f) Paint the exposed cotton tape on 
vertical riser bars with U310 or U31 1  
varnish furnished. 

(g) In unit substations, the connection 
bars should be assembled in the transition 

J-1�� ---- 4 - li-j �_H-OLE FDR � t-1TG. BOL� 
I, -J.� --� 

0 ,_ _ _ , 

l 
�� I" l 1"' 

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

PRIMARY CABLES 

The primary cable connections in in
door switchgear are reached by removing 
the rear bolted covers. In outdoor switch
gear the hinged 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 36} 
are used when it is desired to hermetically 
seal the end of the cable to make a moisture
proof connection between the cable and the 
switchgear copper. A pothead also pre
vents seeping of oil from the end of oil 
impregnated varnish cambric or paper in
sulated cable. 

(b) Clamp type terminals and wiping 
sleeve or cable clamp. In all cases care
fully follow the cable manufacturer's rec
ommendations for installation of the type 
of cable being used, as well as the instruc
tions contained herein. See Figs. 37 and 38. 

!t.JSULATION "'" ·r 
RPPLY bUK.SEAL AROUIW llOX JOINTS 

tN SUl"TING T.I!PE" {COTTON 
TAl-E 

SECT 0'-1 

POTHEADS 

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

Three-Conductor Potheads 

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

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

(b) Train the cable in 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. 

(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 1?15ER 

SECTION TiiR'Ol.IGH 

SECTIO�(AA' 
2 VERTICAL R. i :S � R .5  E N t:l  C O '� I-.IECTION 

SE.CTION.'AA 1/!j CCI�NECTIOH 

-
eus BliQ; PLAN VIEW "eB" 

Fig. 20 Method of Mak ing Bus Bar Connections 

Metal-clad Switchgear GEH-1802 

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

First, make a cut 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. 

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

(f) Disassemble insulator supportplate 
from pothead body. The insulator should 
not be removed from the support plate 
because they are factory assembled for 
proper compression of their gaskets. Place 
pothead body over cable and then fan out 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. Avoid 
sharp bends and damage to the insulation, 
particularly at the crotch. 

F i g. 2 1  F i g. 22 

F ig. 23 F i g. 21l 

1 5  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEH-1802 Metal-clad Switchgear 

F i g. 25 

Fig. 29 

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

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

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

0) Assemble gaskets where shown in 
Fig. 36 and bolt insulator support plate and 
wiping sleeve to pothead body. Compress 
gaskets by a partial turn on each bolt suc
cessively until the gasket is uniformly com
pressed to dimensions shown in Fig. 36. 
Check to be sure the terminal studs are 
seated properly on their gaskets, then 
screw contact nut in place after assembling 
top gaskets and washers. See Figures 26, 
27 and 28. 

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

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

Heat #227 or 411332 compound to the 
pouring temperature, 165°C. Do not over
heat compound as higher temperatures may 

16 

Fig. 26 Fig. 'D 

Fi g. 30 Fi g. 3 1  

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 a blowtorch over 
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 connection bars 
(see Figure 32), and insulate connections 
as follows: 

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

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

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

Fi g. 28 

F ig. 32 

(4) Over the white cotton tape, 
brush a good coat of varnish (U-310 for 
1 5 KV and U-3 1 1  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 Sleeve 

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

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

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

Cable Sheath Grounding 

Where three-conductor, lead-sheathed 
cables are installed, it is advisable to 
ground the sheath directly to the ground 
bus in the switchgear. Where single
conductor lead-sheathed cables are used, 
the same procedure may be followed except 
that only one end of the cable sheath should 
be grounded. 
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"'oNE LAYER (I\OUND 2/3 LAP) REQU I RES 3 TURNS AROUND BAR IN ONE 

WI DTH OF TAPE. THE THI CKNESS OF ONE LAY.ER IS 3 TI MES THE 

TH I CKNESS OF THE TAPE. 
/VOTE FO£? tJ?RI4 fH£�'\/f?_ � 

I-zo.e 1J.L 19cK ;.R.e,qrH£N€ TAPt= w;.orH 1 Yz 
THICKNESS . 010 C'0/7"'0N' T/tP� IS Wl-//7",e <f./£. AI21'91PIO 
WtOTI-I /Yz 

io A PPI.Y L!BER-4/.LY 
-51 liKE TNE 1/KSvU177M$ <"'.l'<7KR?7/'.S' OF V. C. �AlP /.l'R�TN4Nr AU 

IJ/FFE.FrHT, C� -VPJ'T Br71'1A'EA/ 7Z7 IA/So<At'£ 71WI!'T i?¥ CM!Nl::'T 
'TA,-.IMI' /AU'T�<K.>:-'.?N'S(';I8<M!")�Rr FP.fi.O(V4"1) , 

Fig. 33 Insu l ation of Connection Bars 

Metal-clad Switchgear GEH-1802 

J:A--&L_ ,.INISM WrrM 10 MIU. V.C.. TAN. - 4 I..AYJ:Q
t_ lo.A� ,.AINT WI'Ttt ··�• 4at. yAftNISH• 

E>:'>Ot--\'1�--=�oo:uri..DWIJ: �oM:!":vl "1'i �;"ic� 
THNt Olti.IMA'- l"tSUL"TIONo 

\i�:�£: :a�:.:w.T;�O� ��D 
+�:� o: ... �"��·.���eL��:,:o��o .,���:A1o -m ec. aot-cx.fllED A. l  .. cntG • T"''' 
LINU �Atlt�LL .. '- 'TO C:Aat.C TO 
�lll&.VE..NT AIE..PA.f'A'TION • 

oP'HR a.t•ID To B& WOUND 11\,._0UHC 

:OC::�c.�.;::�"�"�.��:���; ...  

Fig.  3' S ingl e-Conductor Pothead Wi th Stress Cone 

� �TED �  
APPLY t4TAP£1NnRML'1' J:JRAWN �S CW �CH CONDUC� IN 

THE RE&,ION OF THE. CA&..£�TCH,A5 /NDicATED ON THE. lMMNIN4. 7NE. 
AxiAL Dl� Ff:R THE. REJ� �.E. INDIC.AT&D , THE. 
INV</MIJM T"H/C.KN� OF TH£ A.PPLJED 1'J4F'E. .SHOtJLD £CilUAL 
�F'PROXJMAT"E.J.."( THAT OF TH£ �Jti1NI4L CONIXIC� *"SULA T/01'11. 
HTER COU,.,_l!.nON 17T'HE. INDIYIDUAL �NTS .. �LY I"WIDrH 
nv='E OYEJit TN£. 1>mE.& CCWD&ICJMS �CED �nEJtr IN 7HE. C� 

5HfE.Lo A F'ORnoN OFTHE. �ALL R£./HI"'N:£.ftA£NT AS INDICATED. m1M 
ONE END OF THE. C�� roAN �L..E �l""""r£LY liS�., 1VVD 
LAY /TON TH£.5�-�EAn+IJNllJ WITH THEOJTE&Xi£ 1tWWD TH£ �TH.� 
ITT'O THE. SHEATH. T11EN COV£.R n£SHEATH�.£.AI'tZ£DBCUI\'Sl.A�AND·7HL, 
ADJN:E.NTLY 1N"EJPED 3./RFAC£ OF �  REJN�T. W11'H A� 
LAYER OF nti,HrLY CJIIWWN BUTT �Fr� OF lMMI'D � �. � 
�R ,4U.. 1V/ftNS ON ��1E .5i.OE!I CP' nE CN!!JL£.o ,tWD  �N14T'£. 
7H£ /!JiiJitiD,BY CtJTn�/!"BE.'ICWD I'\ � �T, TH£ L� � �1Pe 

J!JRAJD SHOIILD �  TZRNED BI+CX !WD.5()1...C)ER£D m THJ!  "ftE.C£.01� 1tJ1tNS 
SO THAT NO FRAYED END5 OFC� EXTE.ND Olf£R THE.. �H£D 
CLOTH 

Fi g. 35 Trip l e-Conductor Pothead 
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GEH-1802 Metal-clad Switchgear 

F i g. 36 Stuffing Box (wi th o r  wi thout 
C luping  R·i ng) 

1±--jb;l,?;t�,P 

I + --"'<if----'1:1 

I 
I 
A 

I 
I 
I • 1_ 1 

-+· 

TAPE IN ACCORDANCE 
WITH FIG.' 33 

••• 

TERMINAL 

'SPLICING TAP£ G.E.8380 
OR EQUIV 

SPLICING TAPE G£. 8380 

OR EQUIV 

N O . I 9  AWG TINNED 

COPPER WIRE 

NO 33 SCOTCH 

TAPE OR EOUIV. 

SHIELDING BRAID 

SPLICING TAPE G.E.8380 
OR EQUIV. No.:SS SCOTCH TAP£ 

OR EOUIV. 

GROUND S T R I P -

GROUND AT ADJACENT 
FRAME MEMBER 

18 

Dimensions in Inches 
Rated A kv 

Phase to Phase Indoors 
Dry Locations B 

2 to 5 5 2 
6 to 10 9 3 

11 to 1 5  1 3  4 

F i g. 37 Term i nat i on Non-Leaded Cabl e 
S i ngl e-Conductor 

TERMINATION NON LEADED CABLE 
SINGLE-CONDUCTOR 

1. Cut cable to proper length. 

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

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

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

5. Attach terminal lug to conductor. 

6. Taper insulation for one inch as 
shown. 

7. Apply end seal. Clean 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. 

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

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

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

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

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

0 
CABLE LUG 

T- SPLICING TAPE G.E.83BO 
OR EQUIV. 

I SEAL 

I 
A 

I INSULATION 

I NO. 33 SCOTCH TAPE 

I 
OR EQUIV. 

I I 8 
SPLICING TAPE G.E.8380 I 

j_+· 
OR EQUIV. 

I 8 
I 

--i-M-
I 
3' 

I 
t --
I 
,. 
I 

Fi g. 38 Term i nat i on Non-Leaded Cabl e 
Mu 1 t i -Conductor 

TERMINATION NONLEADED CABLE 
MULTI-CONDUCTOR 

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

-
"' "' .... :-0 0 ao 
� 

... .., 
.;, 

"-

·� 

c:; 
� 8 ... ... 
d, 

__. 

.... "' 

.;. 
"-

ao "' 
Pencil Geoprene jacket 1/2 inch. Clean ,;, 

surface over which sheath moisture seal is u.. 

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 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 
grounding strips are to be joined together 
to a common ground. This common groun� 
must then be grounded. . .� 
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CONTROL CABLES 

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

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

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

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

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

All cucuit 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 gf-,en below: 

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

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

To raise the breaker, operate the 

After the equipment has been installed 
and all connections made, it should be 
tested and inspected before putting in ser
vice. Although the equipment and devices 
have been completely tested at the factory, 
a final field test should be made to be sure" 
that the equipment has 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 
given in the relay instruction books. Spec
ial instruction books are furnished for 
complicated automatic equipments, des
cribing the sequence of operation of the 

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

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

GROUND BUS 

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

OPERATION 

elevating control selector switch just in
side the door on the right hand side to 
"Raise ". A clutch handle just above the 
elevating motor is then pulled until it 
engages the motor 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 Figures 17 and 18. 

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. 

TE.STING AND INSPECTION 

devices required to perform the desired 
function. 

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

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

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

Metal-clad Switchgear GEH-1802 

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

LIGHTNING PROTECTION 

It will be the responsibility of the pur
chaser to provide suitable lightning arrest
ers 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 ar
resters, is contained in Bulletin GER-141, 
copies of which are available upon request. 

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

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

SPACE HEATERS 

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

closing coils, when the breaker is being 
closed, should not be less than 1 12.5 volts 
for 125 volt coils and 225 volts for 250 
volt coils. 

The operation of the breaker with its 
associated devices may be tested in the 
unit while the equipment is energized by 
use of the test coupler which is furnished. 
Lower the breaker to the test or down posi
tion. Attach the test coupler to connect 
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 AlEE 
factory test voltages. 

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

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

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

20 

M AINTENANCE 

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

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

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

2. Measure the resistance to ground 
and between phases of the insulation of 
buses and connections. Since definite limits 
cannot be given for satisfactory insulation 
resistance values, a record must be kept 
of the readings. Weakening of the insulation 
from one maintenance period to the next 
can be recognized from the recorded read
ings. The readings should be taken under 
similar conditions each time if possible, 
and the record should include the tempera
ture 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 AlEE factory test voltage. The 
potential transformers must be discon
nected during the high voltage testing. 

3. Clean elevating mechanism and lub
ricate jack screws and gears with General 
Electric Company Lubricant #D50Hl5 
(Atlantic Refining Company #62 or equal). 

4. Check primary disconnecting de
vice contacts for signs of abnormal wear 
or overheating. Clean c

f
ontacts with

d
silver 

"''� .. polish. Discoloration o the silvere sur- "'It 
faces is not ordinarily harmful unless 
atmospheric conditions cause deposits such 
as sulphides on the contacts. H necessary, 
the deposits can be removed with a good 
grade of silver polish. 

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

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

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

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

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

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

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

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

PRIMARY DISCONNECT DEVICES 
(SEE FIG. NO. 8) 

- -

REF. DESCRIPTION NO. 
5 

6 

Front Primary Disconnect Device 
. Assembly, 3 Pole, Complete with 
Connection\l.. . 

Rear Primarp- Disconnect Device 
Assembly, 3 ole, Complete with 
Connections 

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

REF. NO. DESCRIPTION 

7 Miter gears, pair 
7A Groov pin for miter gear 
8 Shaft 
9 Sprocket 
9A Groov pin for sprocket 

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

POSITIVE MECHANICAL INTERLOCK 
(FIG. NO. 17) 

REF. NO. DESCRIPTION 

3 Complete positive mechanical 
interlock assembly 

4 Elevating mechanism motor 
(115 V. D-C) 

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

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

18 Spring only 

Metal-clad Switchgear GEH-1802 

RENEWAL PARTS 

Coltpl ete Left .._. (lef. 111. I )  

Collplete Right H .. d ( Ref. llo. 2)  

F ig. 39 Elevat i ng Meehan i IIlilS 
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GEH-1802 Metal-clad Switchgear 

1 9  

J 

22 

22 

f i g.  110 Angl e Bracket and Clla in  Dri ve 

REF. NO. DESCRIPTION 

19 Bracket 
20 Roller 
21 Retainer 
22 Chain 

Fi g. �I Shutter Mechani sm . Aaae•bl y  ( Ref. Mo. 23) 

70 

REF. NO. 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

71 
I 

Fig. � Bua Supports 

DESCRIPTION 

Isolating barrier support angle 
Rear isolating barrier 
Intermediate isolating barrier 
Front isolating barrier 
Isolating barrier clip 
Isolating barrier support 
Front support clip (not shown) 
Front intermediate support 
Intermediate support 
Rear intermediate support 
Rear support clip (not shown) 
Lower intermediate support 
Lower intermediate support clip 

72 \ 

F i g. 113 Door Hand I ea and Locka 

REF. NO. DESCRIPTION 

70 Panel locking handle 
71 Panel handle 
72 Door locking handle 
73 Door handle 
74 Socket 

i 
a 

...... 

'i I 
...... 
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60 

-

F ig. � Bus Connecti on  Box 

62 
I 

WI r ing Devi ces and Mi ecel l aneous Parts 

Metal-clad Switchgear GEH-1802 

REF. LOCATION RATING DESCRIPTION 
· NO. 

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, dowr 
57 int. 2000A. 2 connection bars, up 
58 end 2000A. 2 connection bars, dowr 
59 end 2000A. 2 connection bars, up 

REF. NO. DESCRIPTION 

60A 
60B 
60C 
600 
61 
62 
63 
64 
65 
66 
67A 
67B 
6.7C 

Refer � 
to 69 

Pig. No. 
17 

Limit switch (upper! normally closed 
Limit switch tpper normally open 
Limit switch lower normally closed 
Limit switch lower normally open 
Light and heater switch 
Keyless receptacle 
Duplex receptacle 
strip heater 
Fuse block, open ty]_Je 
Fuse block, dead front 
125V. D-C close fuse �50A.� 
250V. D-C close fuse 30A. 
125V. and 250V. D-C trip fuse (35A.) 
Comp�te secondary disconnect devicE 
Complete stationary auxiliary 

switch and mechanism 
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GEH-1802 Metal-clad Switchgear 

82 75 77 78 

Lx 

F i g. 116 Fuse Rol l out Un i t  

Fi g. IU Poten t i al Tr.,sfol"lller  Rol l out Un i t  

a 
206���1

7, 208, 209 

203 2 1 3  

�==-t<U=-=..,... 
2 210 

2 1 2  

2 13n 
216 

Fi g. 118 S ingle and Tr ip l e-Conductor Pothllldl 

fREF.NO DESCRIPTION 

75 Barrier (M36 equipment only) 
76 Fuse support 
77 Shutter 
78 Barrier 
79 Contact 
80 Contact 
81 Contact 
82 Shutter sup8ort 
83 Cable tube 1-5/8in., 1-1/8 in., x 15 in.) 
84 Tube clamp 
85 Angle 
86 Fr. carriage 
87 Fuse braid 
88 Support 
89 Support 
90 Carriage 
91 Spacer (M26 equipment only) 

POTENTIAL TRANSF. ROLLOUT UNIT 

REF. NO. DESCRIPTION 

92 Sec. disc. support 
93 Sec. disc. support 
94 Barrier support 
95 Barrier support 
96 P. T. barrier 
97 Shutter 
98 Shutter support 
99 Contact �movable) 

100 Contact stationary) 
101 Sec. disconnect �movable) 
102 Sec. disconnect stationary) 
103 Barrier 
104 Contact 
105 Support 
106 Grd. shoe 
107 Angle 
108 Frame and carriaje 
109 P. T. braid �5 inch 
110 P. T. braid 9 1nch 
111 Support 
112 Support 
113 Pan 
114 Carriage 

REF. NO. DESCRIPTION 

201 Triple-conductor pothead assembly 
202 Body 
203 Insulators and support 
204 Wiping sleeve 
205 Gaskets for triple-conductor pothead 
206 Terminal 
207 Contact nut 
208 Washer 
209 Palnut (3/ 4 in. - 12) 
210 Pipe plug 13/4 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 

4- 57 GENERAL ELECTR IC COMPANY, PHILADELPH IA , PA. 
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METAL-CLAD SWITCHGEAR 

TYPES M 26 AND M 36 
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 
connected mechanically and electrically to
gether to form a complete switching equip
ment. Typical equipments are shown 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 in the following table. The ratings 
of the equipment and devices are based on 
usual service conditions as covered in 
AlEE 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 
housing as in Figures 2 and 3.  

F i g .  II 

1 CIRCUIT 
INTERRUPTING 

CAPACITY 
BREAKER KVA 

TYPE M-26 

AM-4. 1 6 -150 150,000 
AM-4.16-250 250,000 
AM-4.16-350 350,000 

TYPE M-36 

AM-13.8-150 150,000 
AM-13.8-250 250,000 
AM-13.8-250 500,000 
AM-13.8-750 750,000 
AM-13.8-1000 1,000,000 
AM-7.2-250 250,000 
AM-7.2-500 500,000 

F i g. 5 
Magne-bl ast Breakers 

CURRENT 

1200 
1200 - 2000 
1200 - 3000 

1200 
1200 

1200 - 2000 
1200 - 2000 
1200 - 3000 

1200 
1200 - 2000 

F i g. 6 

These inlfructions do not purport to cover all details or variation• in equipment nor to provide for every pouible 
contingency to be met in connection with inlfallation, operation or maintenance. Should further information be desired 
or should particular problems arise which are not covered wfliciently lor the purchaser's purposes, the maHer should 
be referred to the Genera/ Electric Company. 

-

FIGURE 

4 
4 
5 

4 
4 
4 
4 
6 
4 
4 
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GEH-1802 Metal-clad Switchgear 

DOOR 

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 PRACTIC.E 

BREAKER REMOVABLE 
SIDE 

GUIDE RAILS FINISHED FLOOR LINE 

" 
- - - - - - - - - - - - - - - - - - - - - - - -

. o b  · . , _ . o · o 

/::

.��ROUGH FLOOR 

RECOMMENDED METHOD 

FINISHED FLOOR LINE 

0 "· " 41 ' 

·_ �ROUGH FLOOR 

NOTE : IT IS IMPERATIVE THAT 
FLOOR STEEL BE EVEN 
WITH FINISHED FLOOR 

ALTERNATE METHOD 

AND THAT BOTH BE LEVEL 

Fi g. 7 In stal l at ion Deta i l s  
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DOOR 
OPEN 

11 11 11 
c 

p q,a ' 
1-----

'-A 

H u -c '\j r? 
.L::, r1 "' � '----l 

-:1 - - - --

A/ 

Metal-clad SWitchgear GEH-1802 

IT MAY BE NECESSARY TO REMOVE 
POTHEAD OR CABLE SUPPORT FOR 
MEMBER B 

\ \ �� --, 
___ _j ..... 

JnJ 1---o 1t ...,., ,I � .) CONDUITS .. --_ , · ----,ONDUITS 

For I ndoor Metal -cl ad Swi tchgear 

r l 
I I 

METHOD OF LIFTING 

MEMBERS A - a C ---TO B E  FURNISHED B Y  PURCHASEA 

A- RAISING MEMBER - CHANNEL OR WOOD BEllM 

B- 3" CHANNEL FURNISHED WITH GEAR 

C • LIFTING JACKS 

D- COVER TO BE REMOVEO AND REASSEMBLED 

AFTER UNITS ARE IN PLACE 

NOTE: WHEN LIFTING M-26 SWITCHGEAR 
LOCATE BEAM "t.' ABOVE LIFTING 
CHANNELS "B" 

E 

I 
B A D I B - -'---f---1--l. 

�±:--=--1-==-t---4\ 1---lh 
- - - --+--

ALTERNATE 'METHOD O F  LI FTING 

MEMBERS A a E TO BE FURNIS H E D  BY PURCHASER 

B - 3" CHANNEL F U R NISHED W I T H  G EA R  

D - COVER T O  BE REMOVED A N D  REASSEMBLED 

AFTER UN ITS ARE IN PLACE 

E - SPREADER 
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GEH-1802 Metal-clad Switchgear 

Q� -] 

8 

ADJUSTABLE PLATFORM 
SEE V I E W  A 

METHODS OF LIFTING 

RP?L Y Col9 T OJ= 3/TJ # 870 CE..?:1E/VT 
To STEEL SV£F/lrEs 19/V.D 2lkK 
OF' 0/?SKET- /lLLow' CE/.>/£/11'7" 70 
ZJ,ey Or/77L Th'CXV BE;::"o,eE 

/-'1/ST/?LL//V<Jf 645,t:-'£r 

ENLA RG E D  SEC .  B-B 
M /!iTHO"D OF J'15S EU>7.8L//Vq 

::D�oR. t:;FISK£T ,4T 
S;'I/PP//Y<? SP.t. / /6 

ROOF cliP 

R OOF OR E N D  
S[cTIOI{ 

ENLAR!i fQ SE C .  C -C 

M£7"/IO.D = /?SsE.m8LIN't:; 
Roor C4"' ?'J/Y'ZJ c;.,:;sA::.t!!'7" 
/?T SH/?P/Nc? SPL / T.S 

F i g. 8 Insta l l at ion Detai l s  
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00 
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00 

I RUitER 

AND 
COHT�OL 

£ND 

SECONDARY 
CONDUITS 

III£AK[R 
END 

HlAT£11 

SC R E E N S  TO BE l'lbLT[O ON 
ERCII END liT INSTII L U IT I O N .  
1'\UST BE KEPT CLf AN FoR 
VENTILATION 

1 ___- R E I'10VABI.l 
,... BOlT E D  

CO'I E F !:.  
FOR ii C C E S S  
T O  C T.'S 
RND TO 
P� I M A RY 
C A B L E  
COMPARTMENT 

FOR ANCHOR B.OlT 
lOCIITIOHS SEE FLOOR 
PUIN ORIIWI N (f S  
FURN I S H E D  WITH REOIIISITION 

REMOYAILf ,LAT£5 TO IE CUT 
TO SUIT CONDUITS IIY PURCHAstR 

Metal-clad Switchgear GEB-1802 

V IE W  " X" 

SHOWINI ANCNOIIINI Of UIIITS 
WITH CHIINIII£L lASE 

Wi thout Rear Enc l osure 
FOUNDATION DATA 

REMOVABLE TO liE CUT 

PANEL 
END 

TO SUIT CONDUITS IIY PURCHASER 

Wi th Rear Enclosu re 

AREA AND DEPTH OF SOIL BlEARING SURFACES OF EACH 
FOUNDATION MUST 1£ ALTERED TO SUIT SOIL CONDITIONS. 

BOTTOM SURFACES OF FOUNDATIONS SHOULD liE BELOW 

FROST ACTIO N OR BACKFILLED WITH PERVIOUS MATERIAL 
AND ADEQUATELY DRAINED. 

SURFACE " II " SHOULD IE LEVEL OVER ITS FULL LENGTH 

TO INSURE EASY HANDLING OF R EMOVABLE ELEMENTS, 

CONCRETE MD SHOULD BE REINFORCED IN ACCORDAIICit: 
WITH STANDARD PRACTICE. 

TO CHRNU HEI�HT OF TRUCK FLOOR 
I.OOSfN N U T  'A". RDJUST L E V E R 'S' TO 
� I V E  D E S I R E D  HEIGHT A N O  LbCI( BY T l ljHTENINij NUT 'A", 

ADJUSTABLE PLATFORM VlfW '11' 

for Outdoor Metal-cl ad Swi tchgear 
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GEH-180�- Metal-clad Switchgear 
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Metal-clad Switchgear GEH-1802 

RECEIVING, HANDLING AND STO RAGE 

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 when for size 
and other reasons it is necessary to divide 
the equipment for shipment, with the unit 
number of the portion of equipment enclosed 
in each shipping case. 

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

All elements before leaving 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 an immediate inspec
tion should be made for any damage sustain
ed while enroute. H 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 breakers are 
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 notifiedprompt
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. H 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 

H 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 uncratedandput 
on trickle charge immediately on receipt. 

5. H dampness or condensation may be 
encountered in the storage location, heaters 
should be placed inside the units to prevent 
moisture damage. Approximately 500watts 
of heaters per unit will be required. Re
move all cartons and other miscellaneous 
material packed inside units before energiz
ing any heaters. H the equipment has been 
subjected to moisture it should be tested 
with a lOOOv 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. 

Fi g .  1 0  Metal-c l ad Swi tchgear 
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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. A positive stop prevents over
travel of the removable element when raised 
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 plug[':ed 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 tliat 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 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 high pres
sure line contact tube and socket design, 
the tube being backed up by heavy garter 
springs to insure contact pressure. Refer 
to Figure 11.  

BUS COMPARTMENT 

The main buses are enclosed in a metal 
compartment with removable front covers 
to provide act�essibility. 

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 

POWER CIRCUIT 
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Fi g .  I I  Measu rement of Adj ustment of 
P r i mary D i sconnect i n g  Dev i ces 

' 
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CURRENT TRANS FORMER 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. 

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 

F i g. 1 2  Potent i al Transformer Ro l lout Shown i n  W i thd rawn Pos i t i on 
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Fi g. 1 3  Dummy Removab le  E l ement 

of six studs similar to those on the magne
blas1: blleakers. ·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 
!evice 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 
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-101 and the units in which they are 
used are aesignated as type SEM-26 or 
SEM-36. For additional information on 
these equipments1 refer to the supplementary instructions 1urnished. 

FUSE DISCONNECTING DEVICE 

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

I 

F i g. I � Ground and Test Dev i ce 
( 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 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. 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 on the 
cables or the equipment. The device can 
also be used for applying power for high 
potential tests or for fault location, to 
measure insulation resistance (Megger). 
By using potential transformers, it can 
also be used for phasing out cables. 

The three studs of the device are 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 
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GEH-1802 Metal-clad Switchgear 
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F i g. 1 6  Contro l  Power Transformer Rol lout Shown i n  
Open Pos i t i on 

side. (In exceptionally long installations 
two or more locks may be required on each 
side). The unit containing the operating arm 

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 external 
to the switchgear, but which may be re
quired to meet any local codes, must be 
furnished by the purchaser. 

LOCATION 

The recommended aisle space required 
at the front and at the rear of the equipment 
i.s 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. 

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

INSTALLATION 

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

PREPARATION OF FLOOR - ANCHORING 

Indoor Equipment 

The station floor 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-

� 
� � 

Metal-clad Switchgear GEH-1802 

F i g. 1 7  Tan dem Lock for Outdoor 1 3. 8 Un i ts 

Be1ore any door in the equipment can be 
opened, it is necessary to open the padlocked 
door and operate the tandem locking arm to 
the open position. In locking the equipment 
the reverse procedure should be used. 

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

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

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

Recommended practice is to weld the 
switchgear structure to the floor channels, 
using a tack weld at points indicated for 
anchoring on the drawing. If welding fac
ilities are not available the gear should 
be bolted to the floor channels. 
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GEH-1802 Metal-clad Switchgear 
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S. FRONT COVER ( HOVE TD NEW UNIT) 
' SCREENS {Z) 

II. REMOVE ROOF' CRP, END S C R E E N ,  OiROUND BUS 
CONNfCTION RND E N D  SECTION fROM METRL CLqo SlCTIOH 

TO INSTAll NEW METRL CLRD UNITS ( LEFT) 
I .  S E T  :-l E W'  U N I T(SJ IN PLACE RND 84LT TDtiETH£1. 
t. A S S E M B LE I TCHS LISTED IN 8 

3. R S S E I1 S L E  NEW fi:DDF CRPS 
4.  RSSEMBLE (iROVHD 15 U S  SPLICE BITWC£1<1 EXISTINti 

AND NEW (fflOOHO BUS 
5. RSSfM8LE BUS BARS �NO INSUUlTf PER 

INSTRUCTION BOOK 

TO IN STRLL NEW PROTECTED IHSL[ UNITS ( LEFT) 
L INSTALL NEW FLOOR FRAMES RHD FLOOR PLRTE 

TIE DOWN ·N�L£ 

t .  �fi"LRCE FlOOR FRRM£ RN(tLf RT NE'ti £NO POSITION 
3. INSTALL NfW FLOOR PLR TfS 
4. EKECT NEW CORNff( COLUMN ( AN"LE) 
S .  RDD N EW IHSL[ T R U S S  R N Ci l E  AND H£TRL CLAD 

RDRPTER CLIP TO EXISTIN4 END RODF TltUSS 
RND SUf'PORT 

G.. INSTRLL NEW END RISLE TR U S S  SUB- RSS£MBLY' 
CONSISTIN4 (JF ROOF TRUSS RNt;Lf, ROOF SU PT, 
COLUMN CLIP1 HETRL CLRD RDRPTER C L I P  »HO 
ROOF SUPT C L I PS 

7 rfEIHSTRLL THE ITEHS REHOVED IN R - 4  
NOTE ; - USE N E W  fiRSKETS RptD RlSO INSTRLL 

PREVIOUS END FtfONT COVER ON FrtONT 

Of Nf'W END UNIT 
8 .  IN STRI.l WIRINCf RND llfiHTINii TROU�I'f 

NOT¢ : - R Slrt/UIR PICOCfDUiff IS U S E D  FOil: 
R l (i t4T END ADDITitJNS 

Outdoor Metal-c l ad Swi tchgear w i th Protected A i s l e  
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F i g. 20 

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. Primary and secondary 
conduits should be installed in accordance 
with the requisition drawings, before the 
equipment is put into place. 

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

When outdoor equipments are shipped 
in more than one section, the joint between 
sections must be weatherproofed. Assemble 
the gasket between the doors, using cement 
provided. Refer to Fig. 8, Section B-B. 
Assemble the gasket between the roof 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
closed, weatherproof operating aisle. See 
Fig. 3. The aisle enclosure is shipped 
separately from the switchgear. 

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

(1) Install the switchgear in accordance 
with the procedure 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 aisle enclosure is completed. 

18 

Outdoor Trans i t i on Compartmen t 

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

(4) Move the aisle enclosure into posi
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 job may be 
simplified by removing the doors over the 
circuit breaker compartment. To remove 
these doors, loosen 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 aisle enclosure in place 
at both ends, and bolt the roof sills to 
the support clips, tightening any support 
clips loosened in the previous operation. 
Replace any breaker compartment doors 
previously removed. 

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

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

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

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

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

(10) Connect secondary wiring to lights, 
convenience ouq.ets, etc., in accordance 
with the wiring diagrams furnished for 
the equipment. 

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

The above procedure describes in
stallation of a protected aisle enclosure 
with switchgear on one side of the aisle 
only. If the aisle is common to two line
ups of switchgear, the procedure will re
quire slight modification. See 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 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 uf.osition
ed on its foundation prior to e power 
transformer, the complete transition can 
be mounted on the metal-clad as assembled. 
Remove covers it8. 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 
jacking the power transformer into its 
final location, apply sterling U 310 varnish 
to both sides of gasket 1A and to the sur
faces against which the gasket presses, 
and place the gasket over the mounting 
studs on the transformer tank wall. Slide 
transformer in place, guiding the trans
former mounting studs through the mounting 
holes in U. Center rubber seal between 
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#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 
switch1ear, follow the procedure of para
graph a) above, except move the switch
gear up to the power transformer after 
assembling the transition compartment 
to the switchgear. 

(c) H the power transformer and metal
clad switchgear are m place, disassemble 
transition as follows: Remove covers #8 
and #9, adapter #1, dome #7, braces #4. 
Apply Sterling U 310 varnish to both sides 
of gasket #2A, and to the surfaces against 
which the gasket presses, before bolting 
#2 to metal-clad throat. Apply Sterling 
U 310 varnish to both sides of gasket #1A 
and to the surfaces against which the gasket 
presses, and loosely fasten #1 and #1A to 
transformer tank. Slide throat of #3 into 
#1 and maintain approximately 4 1/2" 
from #3 to tank. Assemble braces #4 
top and bottom to maintain size and proper 
alignment, then tighten #1 to transformer 
tank. Assemble connections, terminals, 
supports and complete all joints. Assemble 
dome #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 installation 
and inspection. The operation of the inter
lock device is given below. 

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

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 are 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 plate rests 
against the front part of the lifting bracket 
of the elevating mechanism. The clearance 
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 between the 
breaker supporting plate and the stop bolts 
should be not more than 1/32". Then lower 
and remove it from the unit. When elevating, 
note that breaker studs center with respect 
to the stationary disconnecting device or in
jury to the contacts may result. 

• 
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I n te rference B l ock 

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 D50H47, 
should be 3/4" to 7/8". This indicates that 
the breaker studs contacted at the full pres
sure center of the silver band on the station
ary disconnecting device.  See Fig. 11 .  

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

Metal-clad Switchgear GEH-1802 

(d) H 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 that the 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. 

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

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

TESTING CABINET 

The testing cabinet, Fig. 23, should be 
installed on the wall at a location where 
maintenance and testing of the breaker can 
be com iently done. Conduits must be in
stalled to carry cables to supply control 
power for testing. 

F i g .  23 I n spect i on Box fo r 1 3 . 8  KV Meta l -cl ad Sw i tchgear 
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GEH-1802 Metal-clad Switchgear 

ADDITION OF UNITS TO EXISTING 
EQUIPMENT 

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

BEFORE ANY COVERS ARE REMOV
ED OR ANY DOORS OPENED WHICH PER
MIT ACCE� TO THE PRIMARYCmcum�.!. IT IS ESSENTIAL THAT THE CmCUIT 
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 primary connec
tions per the instructions below. (Removal 
of existing compound-filled connection box
es can be easily accomplished by packing 
the box in dry ice for 2 - 3 hours. Remove 
the dry ice and the cord tying the box in 
place, and strike the box with a hammer. 
The hardened box and compound will crack 
away from the joint.) 

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

CONNECTIONS 

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

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

20 

(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) 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. 

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

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

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. See also Fig. 25 and Table A, Fig. 24. 

TABLE A 
Torque Values for Metal-clad Switchgear 

(Torque in Inch-Pounds) 

Bolt Copper Aluminum 
Size or Steel or Compound 

3/8"-16 180-300 180-240 
1/2"-13 360-540 360-480 

5/8" - 1 1  420-600 420-540 

F i g. 2 4  
(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 is at top of joint, and add filler 
pieces 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 2000C and maximum 
of 22ooc. Avoid overheating the compound 
for the dielectric strength may be seriously 
affected. Pour the compound into the molded 
covers intermittently, allowing an interval 
of cooling to prevent formation of gas or 
air pockets. The final pouring should be 
level with the top of the box and should be 
done only after due allowance for shrinkage 
is made. Refer to Fig. 15. 

(f) Paint the exposed glass tape on 
vertical riser bars with U310 or U3 1 1  
varnish furnished. 

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

(1) Fill all cavities around bolts and 
nuts with Duxseal compound to 
form smooth surface for taping, 
thus preventing air voids. This 
compound is not an insulatingmect
ium 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 glass tape, half lap, as 
a binder. 

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

(h) Replace all covers previously re
moved. 
(2) For 4.16 kv equipment: 

(a) Remove compartment covers. 

(b) Bolt splice plates and bus bars 
together, 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 
opening in the molded cover should be at 
the 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 assembled in the transition com
partment (Fig. 20 and 21) and the connec
tions at the transformer terminals greased, 
taped and painted as indicated above. The 
conduit for secondary circuits should also 
be assembled in or below the transition 
compartment. 

BUS DUCT 

Bus ducts connecting between groups of 
metal-clad switchgear, or between metal
clad 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 j oints in the bus, including adjust
able j oints, 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 j oints 
should be loosened before installation of the 
duct, then tightened after being set in the 
position required by the fixed points at the 
ends of the duct. 

Outdoor bus ducts must be gasketed at 
the joints between shipping sections. Coat 
both sides of the flat gasket and the flanges 
of both duct sections with Sterling U310 or 
U31 1  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. 
Bolt top cover in place and fasten roof ca).:. 
in place over the joint. See Fig. 24A. 

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

F i g. :21tA Bus Duct Gaskets 
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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 U3 11 varnish before assembly. 
Do not bolt these covers in place until all 
interior assembly 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. 
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 phase relationship with 
the switchgear connections. This is nec
essary to insure that motors will rotate in 
the proper direction and that the phase 
rotation is the same when interconnecting 
two different sources of power. 

There are two common methods of 
making primary cable connections: 

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

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

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

POTHEADS 
Potheads are mounted on an adapter 

plate extending across the width of the 
metal-clad unit as shown in Fig. 10. Where 
necessary the adapter plate is 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 w1pmg 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) Tr;.in 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 
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F i g . 27 

F i g . 3 1  

F i g . 35 

bending which might damage the in,; � l " l i o r  
Mark a point o n  the lead sheath ·.,! 
cable about 1 - 1/2 inch above the bott• H L  o. 
the wiping sleeve. 

(c) Remove the pothead from Lloe unit, 
disassemble the wiping sleeve and .-.. p it 
and its gasket over the cable as s ' · "' '· in 
Fig. 2 7 .  

( d )  Remove the lead sheath from the 
cable to the point marked in operation 
"b" as shown in Figs. 28 and 2\.. 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 insulatwn. Third, 
remove the sheath by catching the split 
edge with pliers and pulling direct !:· -� \\'3" 
from the cable axis. 

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

22 
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(e) Remove the belt and interphase 
r.sulation down to within 1 - 1/2 inches of 

t '1e 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 support plate 
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 th�: 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, l•ar
ticularly at the crotch. 

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

F i g .  30 

F i g . 3� 

F i g. 38 

ance with the recommendations of the 
cable manufac turer. 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 p late. 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 c onductor and 
assemb1e 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 each bolt 
successively until the gasket is uniformly 
compressed to dimensions shown in Fig. 41.  
Check t o  b e  sure the terminal studs are 
seated p roperly on their gaskets, then 
screw contact nut in place after assembling 
top gaskets and washers. See Figs. 32, 33 
and 34. 
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END OF GLASS TAPE 
\ 

INSULATION LAYERS NOTE 1 
INSULATION I-202 GLASS v.c. 

LEVE L NOTE 2 NOTE 3 NOTE � 

sooov 2 1 � 

15, 000V � 1 7 

NOTE 1 :  

PAINT 
APPLY ONE 

CDPPf� Dk 
AlUH!NU-., 

B�R 

COAT LIBERALLY 

n-��R�f�� 
uJ���� 

I-202 •& V . C .  - One layer, wound 2/3 lap requirea 3 tume arotmd bar 
in one width or tape . One layer thickness is 3 times tape thickness . 

GLASS - One layer, wound 1/2 lap requires 2 turns around bar in one width of tape . One layer thickness is 2 times tape th1c1mess . 
NOTE 2:  

Irrathene #202, width 1 1/2" thickness 0 . 010" . Keep tension on 
tape at all times while applying . 

NOTE 3 :  

NOTE It :  
Glass A2Ll2B width 1 1/2" thiclmess 0 . 00�" . 

Varnished cambric A22A11A (#992) width 1 l/2" , thiclmess 
0 . 012" . 

Metal-clad Switchgear GEH-1802 

E-rTEND T/JP£ /N.5U<."17/CA/ 
OVER PORCEL-'1111/ ,<15 $HO WII/ 

� }  

(!) 
I"INI5" ¥11lM 10 111� INSULAT I N G  TRPC:. 
4L19Y£F-S J LAP. .A-9//Y/ LJ, 1 rt .STER.l. f N !i  
U 3 1 0  VA;e/V/.::0# 

10 MIL. I Y.C. 7 A 'PG.. < £ JJT€"7€.. 
TO H•w1. 7.1 ,. "'OIO It TAN. 

IMAI. I .. SU'-"TION . 

l C:oP�IO 8RHD 'II> ... CUT I<T M .....a � oa• 4 aci.OLRitO TO C:O .. N.R �NIIlLD 
Of< C:Aal4 • aRAII:> TO 81 WOUND 

AloiO C:o..O&It. "'I.L. TURNS 0,. 
TO -� SOI..DC.RED AI..CNG 'TWO 

LINU "'AIOA1.1.1.L. 'fO C:A8L.It TO 
,.IOF.VIt.NT AE.PARATI ON , 

U"'D To 81t WOUND All.OU .. O 
"'ETAL.L.IC: ao .. DC." "'NO SOI..Df.ll.�O 
aOTH Ttl 81NDI.R ""D Llt"O aHt:IIITII• 

U� � ........ ..... C:O•II•-00"1S .. UtllNIIIMIU>, TO Ol'oo..o.. POTHEAD AI"TE."' ..,AKINII 
C:ONI'I&c:TION •• 

F i g. 39 I nsu l at i on of Connect i on Bars F i g .  40 S i ng l e-Conductor Pothead w i th Stress Cone 

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

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

Heat sompound to the pouring tempera
ture, 165 C for #227 or 135- 160° C for 
Novoid "X". Do not overheat compound as 
higher temperatures may injure cable in
sulation and also result in excessive 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: 

(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, hall lap, as a 
binder. 

(4) Over the glass tape, brush 
a good coat of varnish (U-310 for 1 5  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. 

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 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 
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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GEH-1802 Metal-clad Switchgear 

c« 4 � t;e�OII' J11t 
PI' TD ffLL �AD AFrER*""""'i 

FIN/2INJTH IO A41l, INJII.I.JJfFE -
4 LA'1E/fS ! LAP. PNNr wrrH 
5TEfU.ING l/310 llltltH I'SH 

/JI/I£IJ • tw7JI /(J* fv.c:. JMe..�--.�-
c:blrM 0/' 81/iUJ " ro NAte 11J� 
.litftE � THAN ORK;JNitL 
INSUL.ATION 

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 
semi-conducting taP.e for same distance. 
Thoroughly clean surface from which the 
semi-conducting tape was removed. 

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

5. Attach terminal lug to conductor. 
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. 

7. Apply end seal. Clean surface over 
which splicing tape is to be applied and 
coat with G.E. No. A50P68 adhesive cement 
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NOTE 

PHA"=>e. 'R-OTATION TO 6 E  
C.HE.CW:ED e.I!.FOil&a CONt-I�CTit.lG 
TO "POTI-IEA.D TEilM INAL'& 

,-� \__Ail:JUmNfi fl 
,.,:-' B � FILLJ!K, Pt..Uf$ 5 

--- """""'"' .. .-c:wt· ........ 

� "' 

_ ___ _  i"Mur 'i  

J ""::]/ ................... 

-·- .. 

F i g . Il l  Tr i pl e-Conductor Pothead 

or equivalent. When solvent evaporates, 
build up with splicing tape GE8380 or 
equivalent, as shown. 

Dimensions in Inches 
Rated A* kv 

Phase to Phase Indoors 
Dry Locations B 

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

* For ungrounded neutral use 1.33 times 
the dimensions in selecting distance A. 

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

9. Pass a turn of tightly drawn braid 
around exposed portion of shielding tape at 
point M and solder in place. Then apply 
shielding braid in tightly drawn 1/6 inch 

� e£-t..TUJ CA&.£ A/"Po' t•TAPEIN�Y./:JRAWN I'IR.AP'Pffo/ti5 a./�CH CCINDUCTWif IN 
THE. RE.Iq,/ON aF TH£ CA&_.!:·O(OTCH,AS INDIGA'r£D CfV THE.LWANJIIf4,. n£ 

� � FOR nE  REJ�AI'I'E�DIC.AT£D . T>IE. 
� THICK� OF TH£.N¥'LJ£D 174F'E SHt:Jtk..LJ � 
�lU..Y THAT t7F TH£ CW�I/\114L CONDUCT'rJift- �TIQN. 
Ai'TE:.R CI:JIWI"t...Z.nONC7TH£ IHDir1Dt.JI\L. Ii£l�T'3� �y I"WIDrN 
r.vE � nE. TH/f£S:. C.:WQI/C� � n:Jiii,f:1HEJIIII /N 1NE. CJtr0rrH 
"""'""' 

!iH/EJ..D A �  CF1'1-tE. GW.ilf'-AL.L �T ASINDICArEJ). T7tiM 
ON/E. Do(D OF ntL �.-n roAN �Ui. � I6� Nom  
UN fT ON Tl'E �IJIWDNITH THE.CJJr.EDq,E. � THE. �TH..� 

IT TD TH£. �TH. TI1UI� n£SHE.ATH.!JNVD,£JIIIt:l!i£DJ1CJ..T�1M 
AlRN:ENn..Y � �.ii. �� �fa� Wfn-t)l� 
LAY£/f � �T"LY CJI""f'�·.N BliTrWf1i>IIIIP� OF/!!JI&IIID � .SOOW. � 
� ALL. � ON aot'"a5!Tee � - 17'E �, AND �1"1L 
71E �I!WClATINti,�"J!!JE.'ItJ'IDA�I"CNT;17t£J..DDStE.� (#rre. 
6o'MW � s. 11.II<NED aACJ< JWD.st:JL.£�E.R£D m THE. I"'IUCEDt""'f TtJIIVJS 
50 TH/IITNO � E/VD$ CT C<lo"'"'EI'i! EltTiii.ND OI'Oi!TNE;. IN�UL..AT!NG 
TAF""E. , 

INVE�TED PO"TI-4E .... D� 
.A. VENT 1$ NECES5Jo.RV A'T T�l:. TOP OF W I Pl"'IS !:>I..EEVI!. TO Ol!>TAI N  
T!-12. 'PJ\O'PEJI. LEVEl- 01" CO""''POU'-10. WITI-I A W I P I N G.  !ol..ae.ve A5 
�HOWN PR,OVIO� A 51-1AI..L. VI<. NT HOLE. IN T�E WIPED .JOINT 

.y U�lNii At.� E.NA.Ml!.LII!.D Of\ AI..UMINUhl WIR.II!. . CL.O'!!.E. THI!. HOI-£ 
�'t' S,01-D2.RING UPON C.OMPLI!;"TION OF C.OMPOU N D I N Go .  

lap wrappings to point N and spot solder. 
Terminate the braid by cutting 1/2 inch 
beyond soldering point. Turn down and 
solder loose ends to preceding turns. Wrap 
four to six turns of No. 19 AWG tinned 
copper wire around shielding braid and 
solder. Solder all turns of braid together 
along three lengthwise lines equally spaced 
around braided surface. 

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

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

12. Over entire termination, apply two 
layers of No. 33 Scotch tape or equivalent, 
half lapped, in manner to shed water. Ob
tain a smooth wrapping but do not stretch 
tape more than necessary. 
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F i g. qz Rear V i ew of Un i t  Show i n g  
Through-Type Curren t Transformers 

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 GE83&0 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 

GROUND S T RIP -

GROUND AT ADJACENT 
fRAME MEMBER 

TAPE IN ACCORDANCE 
WITH FIG.i39 

... 
TERMINAL 

SPLICING TAP( G E. 8380 
OR EQUIV 

SPLICING TAP£ G. E. 8:580 

OR EQUIY 

NO 19 AWG TNI£0 

COPPER WIRE 

NO 33 SCOTCH 

TAPE OR EQUIY. 

SHIELDING BRAID 

SPLICING TAPE G.E.astO 
OR EQUIV. No.3S SCOTCH TAPE 

OR [QUIY. 

F i g. q3 Term i nat i on W i thout Pothead 
S i ogl e-Conductor 

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 pl'imary cable terminals, 
so that the primary cable or cables can pass 
through them. One transformer is required 
for each three-phase circuit. 

Where armored cable is used, the arm
or must be terminated and grounded 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, it is recommended that the sheath or 
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 the primary 
terminals. In cases where 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 

c 
---- CABLE LUG 

T---·;:::=::=;t.I'��---SPLI&Wl.J�� G.E.8380 

"_.#---- END SEAL 

rr-- <;AoL.t INSULATION 

NO. 33 SCOTCH TAPE 
OR EQUIV. 

I 
B 

I 
-i-M-

1 .. 
I 
t- --
1 .. 

CABLE SHIELDING 
TAPE 

I G.E.8380 

F i g. qq Term inat ion Wi thout Pothead 
Mu l t i-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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GEH-1802 Metal-clad Switchgear 

GROUND BUS 

The ground bus is bolted to the rear of 
the frame near the bottom. It is arranged so 
that connections to the station ground can be 
made in any unit. Where the equipment is 
shipped in more than one group, the sections 
of ground bus must be connected by using the 
splice plates furnished with the equipment. 
Apply grease and assemble joints as out
lined under "Connections" (Page 20). Ground 
bus connections are made in the lower por
tion of the cable entrance compartment. 
The switchgear ground bus must be connect
ed to the station ground bus by a conductor 
having a current carrying capacity equal to 
that of the switchgear ground bus. It is very 
important that the equipment be adequately 
grounded to protect the operator from injury 
when short circuits or other abnormal oc
currences take place and to insure that all 
parts of the equipment, other than live 
parts, are at ground potential. 

LIGHTNING PROTECTION 

It will be the responsibility of the pur
chaser to provide suitable lightning arrest
ers to protect the switchgear from damage 

After the equipment has been installed 
and all connections made, it should be 
tested and inspected· before putting in ser
vice. Although the equipment and devices 
have been completely tested at the factory, 
a final field test should be made to be sure 
that the equipment has been properly in
stalled and that all connections are correct 
and have not become loose in transporta
tion. The primary equipment should be 
completely de-energized while the tests 
are in progress. 

Directions for testing devices such as 
relays, instruments and meters are given 
in the instruction book furnished for each 
device. The settings of the protective re
lays must be coordinated with the other 
relays on the system and therefore these 
relays must be set by the purchaser. Gen
eral instructions on setting the relays are 

The operation of metal-clad switch
gear is similar to that of other types 
except that it provides 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 interchanged. 

BREAKER POSITIONING 

To place the circuit breaker in oper
ating position, proceed as given below: 

Clean contacts and cover with a very 
thin coating of Contact Lubricant D50H47. 

Push · the breaker into the unit until it 
rests against the stop. 
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due to lightning. The General Electric 
Company's recommendations as to the 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. 

DOOR ALIGNMENT 

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

After checking that the switchgear is 
level and plumb as described above, start at 
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 105o. 

Doors may be raised or lowered vertic
ally, or moved forward or backward hori-

TESTING AND INSPECTION 

given in the relay instruction books. Spec
ial 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 avoid excessive voltage drop. 
The voltage at the terminals of the breaker 
closing coils, when the breaker is being 
closed, should not be less than 1 12.5 volts 
for 125 volt coils and 225 volts for 250 
volt coils. 

OPERATION 

To raise the breaker, operate the 
elevating control selector switch on the 
elevating motor to "Raise". A clutch handle 
just above the elevating motor is 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. 

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 washers or shims 
from between the hinge and side sheet. 

Doors may be plumbed by slightly bend
ing 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 pushing back will move the door to the 
left. Adjust each hinge individually as re
quired to plumb the door. 

When properly 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, IDM card, or some similar card around 
the edge of the door. If the card will pass 
between the door and the gasket, the door is 
improperly adjusted, and should be read
justed until the card will no longer pass 
through. 

The operation of the breaker with its 
associated devices may be tested in the 
unit while the equipment is energized by 
use of the test coupler which is furnished. 
Lower the breaker to the test or down 
position. Attach the test coupler to con
nect the breaker secondary disconnecting 
device to that on the structure. 

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

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

return it to its normal position opening 
the electrical circuit to the motor. 

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

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

After removing the motor, pull the 
clutch forward and insert the manual wrench 
into the end of the clutch coupling. The 
breaker must be tripped before the wrench 
can be inserted and held in the clutch 
coupling. 

TRANSFER TRUCKS 

Circuit breaker transfer trucks are 
furnished with outdoor metal-clad switch-
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gear to facilitate moving of circuit break
ers from unit to unit or to maintenance 
areas. The platform at the front end of 
the transfer truck is adjustable in height. 
See Fig. 8, view A, for instructions for 
adjustment. The truck is equipped with 
two latches, one to hold the breaker on 
the truck and one to hold the truck to the 
metal-clad switchgear unit. Both latches 
engage automatically, and both are re
leased by a single T-shaped foot pedal 
on the rear of the truck. Depressing the 
left side of the pedal unlatches the truck 
from the switchgear unit, and depressing 
the right side of the pedal unlatches the 
breaker from the truck. 

SPACE HEATERS 

Space heaters are provided in all 
outdoor equipment in order to keep the 
inside temperature several degrees higher 
than that outside. Heaters are also fur
nished for indoor equipment when it is 
known that abnormal atmospheric condi-

A regular maintenance schedule should 
be established to obtain the best 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, 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 maintain
ing the circuit breakers. Under normal 
conditions the protective relays do not 
operate, therefore, it is important to check 
the operation of these devices regularly. 

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

BEFORE ANY COVERS ARE RE
MOVED OR ANY DOORS OPENED WHICH 
PERMIT ACCESS TO THE PRIMARY CIR
CUITS, IT IS ESSENTIAL THAT THE CIR
CUIT BE DE -ENERGIZED. 

The primary circuits of metal-clad 
switchgear are insulated in order to reduce 
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 
circuit 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 corrosion and insulation deter
ioration which might occur. 

Heaters are normally located at the 
sides of the breaker units, a few inches 
above the floor. In auxiliary compart
ments with a single rollout, the heaters 
will be in the space above the rollout. 
In auxiliary compartments with two roll
outs, the heater will be on one of the 
rollouts, for greater accessibility. Heat
ers may also be located in superstructure 
compartments, transition compartments, 
and in bus ducts, if the operating con
ditions require them. 

Before energizing the heaters, be sure 
the power source is of the proper voltage, 
frequency, and phase arrangement, and 

M AINTENANCE 

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 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 satisf:fctory 
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 re
pairs, the test voltage should not exceed 
75% of the AlEE 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 �ears with lubri
cant G.E. Co. #D50H1 5  (Atlantic Ref. Co. 
#52 or equal). 

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

Metal-clad Switchgear GEH-1802 

is connected in accordance with 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 wm not 
operate at all times to keep the heaters on 
enough to prevent condensation in the 
switchgear. 

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 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. Refinishin� with Acr�lic Paint. It is 
recommen ed that re Imshtng be done 
with Du Pont acrylic paint of the desired 
color. Obtain materials and instruc
tions for application from the Du Pont 
Company. 

B. Refinishi� with Alkyd or Oil Base 
Pamts. o methods are recommended: 

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

2. Spray one sealer coat of Arco 
214-806 primer which has been re
duced to spraying viscosity with 
Xylol. Air dry for one hour. Apply 
alkyd or oil base paint. 
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GEH-1802 Metal-clad Switchgear 

RENEWAL PARTS 
ORDERING INSTRUCTIONS 

1. RENEWAL PARTS SHOULD BE ORDERED FROM THE HIGH VOLTAGE SWITCHGEAR DEPARTMENT. 
2. ALWAYS SPECIFY THE REQUISITION NUMBER ON WHICH THE EQUIPMENT WAS ORIGINALLY FURNISHED. 
3. SPECIFY THE QUANTITY, REFERENCE NUMBER, DESCRIPTION AND THIS BULLETIN NUMBER. 
4. STANDARD HARDWAREbSUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., IS NOT LISTED. SUCH ITEMS 

SHOULD BE PURCHASE 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. 
7. IF PARTS LISTED SEPARATELY ARE TO BE ASSEMBLED AT THE FACTORY, ORDER MUST SO STATE. 
8. NOT ALL PARTS LISTED HEREIN WILL BE USED ON ANY ONE EQUIPMENT. PARTS NOT USED IN 

ORIGINAL EQUIPMENT SHOULD NOT BE ORDERED AS RENEWAL PARTS. 

PRIMARY DISCONNECT DEVICES 
(SEE FIG. NO. 10) 

,----:--
REF. 
NO. DESCRIPTION 

5 

6 

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

Rear Primarp Disconnect Device 
Assembly, 3 ole, Complete with 
Connections 

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

F i g  . ..  SA V i ew Show i n g  E l evat i n g  Mech
an i sm Moto r and Control Un i t  

POSITIVE MECHANICAL INTERLOCK 
(FIG. NO. 45A) 

REF. NO. DESCRIPTION 

3 Complete positive mechanical 
interlock assembly 

4 Elevatif- mechanism motor 
(1l5-v -c) 

4 Elevating mechanism motor 
(230-v d-e) 

4 Elevating mechanism motor 
(230-v d-e) 

18 Spring only 

28 

Compl ete Left Hand (Ref. No. I )  Complete R i ght Hand (Ref. llo. 2) 
Fi g . ..  5 El evat i ng Mechan i sm for N-26 Equ i pmen ts Rated 250 mva or l ess 

and M-36 Equ i pments Rated 1 200A 500 mva or l ess 

Complete Left Hand (Ref. No. l A )  Compl ete R i gh t  Hand (Ref. No. 2A) 

F i g . ..  6 E l evat i ng  Mechan i sm for M-36H Equ i pments Rated 750 mva, 
M-26H Equ i pments Rated 350 mva and M-36 Equ i pmen ts Rated 2000A 

... 
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Metal-clad Switchgear GEH-1802 

Compl ete Left Hand (Ref .  No. 1 8) Compl ete R i  g, t  Han d  (Ref, No. 28) 

F i g. li6A El evat i n g  Mechan i sm for M-36HH Equ i pments Rated 1 000 MVA 

ELEVATING MECHANISMS 
Figs. 45, 46 and 46A 1 9  20 2 1  

REF. NO. DESCRIPTION . I 
7 
7A 
8 
BA 
9 
9A 
9B 

10 
10 
lOA 
11 
llA 
12 
12 
12A 
13 
14 
14A 
14B 
15  
15A 
16 
17 

Miter gears, pair 
Roll pin for miter gear 
Shaft, right 
Shaft, left 
Sprocket 
Roll �in for sprocket 
Bear ng 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 

I a I 

F i g. �8 Shutter Mechan i sm Assembly M-26 

d --�0 

� 
F i g. �7 Angl e Bracket an d Cha i n  D r i ve 

REF. NO. DESCRIPTION 

19 Bracket 
20 Roller 
2 1  Retainer 
22 Chain 

F i g. �9 Shu tter Mechan i sm Assembl y M-36 
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GEH-1802 Metal-clad Switchgear 

25 

F i g. 50 Bus Supports 

F i g . 51 Bus Connecti on Box 
(�. 16  or 1 3 . 8  kv Un i ts ) 

30 

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 
3 1  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 NO. 

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, dowr 
57 int. 2000A. 2 connection bars, up 
58 end 2000A. 2 connection bars, dowr 
59 end 2000A. 2 connection bars, up 
59A * * Insulating boot 
59B Plastic rivet for boot 

* Specify unit number and phase on which boot ts 
to be used. 

F i g . 52 Bus Connec t i on Boot 
( � . 16  kv Un i ts On l y ) 

� 
"' "' 
0 "' 0 00 
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REF. NO. 

60A 
60B 
61 
62 
63 
64 
65 
66 
67 

���. 45A(:� 

67 64 ' 

' ,.., f iJ\� � I  �, I 63 62 6 1  6 5  

F i g, 53 Wi r i ng Devi ces and M i scel l an eous Parts 

DESCRIPTION 

Limit Switch SB1 type (upper� 
Limit switch SB1 type (lower 
Light switch 
Keyless receptacle 
Duplex receptacle 
strip heater 
Fuse block, open type* 
Fuse block, dead front* 
Limit switch, mercury type 
Complete secondary disconnect device 
Complete stationary auxiltary 

switch and mechanism 

* Specify amp rating of fuse and number of poles. 

78 

80 

F i g. !i!i Fuse Rol l ou t  Un i t  

Metal-clad Switchgear GEH-1802 

F i g. !i� Door Handl es and Locks 

REF. NO. DESCRIPTION 

70 Panel lockin � handle 
71 Panel handlt: 
72 Door locking handle 
73 Door handle 
74 Socket 

FUSE ROLLOUT UNIT 

REF. NO. DESCRIPTION 
75 Fuse clip 
76 Insulator 
77 Ground Bar 
78 Ground Fin&er 
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 
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r;.:J 03 
,, 
" 
II 
!I 
:I :: 108 

102 
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F i g. 56 Poten t i a l  Tr ansformer Rol l ou t Un i t  

185 
� -- - - - ---, 

r"'"' 189 I I r - ,  I '----1 1-----' 
I I I I 1 190 1 I I 

I i 
I 
I 
I 
I 
L _  

184 

F i g. 57 Control Transformer Rol l ou t  Un i t  

F i g .  58 

206����. 208,209 

203 213 
..-.�u= ...... -,.... 

21 210 
212 

S i n g l e  and Tri pl e-Conductor Potheads 

7 

POTENTIAL TRANSFORMER ROLLOUT UNIT 

REF. NO. DESCRIPTION 

94 Insulator 
95 Insulator clamp 
96 Insulator support 
97 Disconnect bar1 
98 Finger 
99 Barrier 

100 Disconnect bar 
101 Disconnect bar 
102 Barrier 
103 Ground finger 
104 Ground finger support 
105 Ground finger support 
106 Barrier 
107 Sec. disconnect �stationary) 
108 Sec. disconnect movable) 
109 Brace _j 110 Tray 
1 1 1  Cover 

CONTROL TRANSFORMER ROLLOUT UNIT 
REF. NO. DESCRIPTION 

175 Insulator 
176 Insulator clamp 
177 Insulator support 
178 Contact bar 
179 Ground finger support 
180 Ground finger 
181 Ground shoe contact 
182 Fuse clip 
183 Primary contact 
184 Ground bar 
185 Ground finger support 
186 Ground finger 
187 Cross angle 
188 Barrier 
189 Barrier 
190 Sec. disconnect (movable) 
191 Sec. disconnect (stationary) 

(not shown) 
192 Tray 
193 Cover 

SINGLE & TRIPLE-CONDUCTOR POTHEADS 

REF. NO. DESCRIPTION 

201 Triple-conductor pothead assembly 
202 Body 
203 Insulators and support 
204 Wiping sleeve 
205 Gaskets for triple-conductor pothead 
206 Terminal 
207 Contact nut 
208 Washer 
209 Palnut (3/ 4 in. - 12) 
210 Pipe plug (3/4 in. std.) 
2 1 1  Pipe plug (1/8 in. std.) 
212 Single-conductor pothead assembly I 
213 
214 
2 1 5  

Body ami ln•ulato• I Gaskets for single-conductor pothead 
Wiping sleeve 

7 · 6 3  GENERAL ELECTRIC COMPANY, PHILADELPH IA , PA . .... ..... ... 
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