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INSTRUCTIONS GEJ-65074C 

Secondary Unit Substation Transformers 

RECEIVING, HANDLING, 
AND STORING 

RECEIVING 

Secondary Unit Substation transform­
ers are normally shipped completely 
assembled, liquid-filled and ready to in­
stall. Immediately upon receipt of the 
equipment, examine the packages and 
parts for any damage which may have 
occurred during shipment. If injury or 
rough handling is evident, file a damage 
claim with the transportation company 
and notify the nearest Apparatus Sales 
Office of the General Electric Company. 

Tighten any parts which may have 
worked loose, such as nuts and leads 
and check the materials against the 
shipping list for possible shortages. 

HANDLING 

Lugs are provided for lifting the 
complete transformer, and where nec­
essary, additional nuts and eyes are sup­
plied for lifting the various parts. Lift 
the transformer by means of the main 
lifting lugs, using cables long enough to 
obtain cable pull angles not over 30 
degrees from vertical. When lifting the 
transformer, the cover should be secure­
ly fastened in place to prevent buckling 
the tank walls. 

Jacking space is provided in the base 
of the transformer. Do not attempt to 
move the unit by placing jacks under 
drain valves, cooling tubes or other at­
tachments. Junction boxes, when pro­
vided, can be removed to facilitate 
moving the transformer. 

STORING 

Before placing a transformer in stor­
age, make sure the insulating liquid is 
at its proper level, add dry nitrogen in 
the gas space until the pressure reaches 
3 psi and then seal the unit. Before 
placing a transformer in service after 
a period of storage, relieve the internal 
gas pressure by venting to the atmos­
phere, See paragraph on "Venting". 

Transformers stored for use as spares 
should be maintained in the same con-

LIQUID-FILLED 

dition as those in service. Make period­
ic inspections of the liquid level, its 
dielectric strength, and when furnished, 
fans, alarms, and control circuits. Also 
check the pressure gage to make sure 
the transformer seal is being maintained 
and inspect junction boxes and other 
compartments for evidence of moisture 
condensation. 

INSTALLATION 

The only foundation necessary is a 
level floor strong enough to support the 
weight of the transformer. The trans­
former should be located at least six 
inches and preferably a foot or more 
away from walls and other obstructions 
which might prevent free circulation of 
air around the unit. Provisions have 
been made for moving valves and gages 
from the high-voltage to the low-volt­
age front and vice versa in the event 
that it becomes necessary to reverse 

the position of the transformer. Refer 
to the Outline drawing. Transformer fin­
ishes and components are designed for 
normal life in a non-corrosive atmos­
phere. Atmospheres which include cor­
rosive agents may require additional 
protective measures. 

If the transformer is to be opened 
outdoors on a damp or stormy day, 
take precautions to prevent entrance of 
moisture. CAUTION-Before removing 
a handhole cover, shipping plate, or 
other device, vent the transformer to 
atmospheric pressure. 

Drilled flanges are provided on both 
the high- and low-voltage ends of the 
transformer for making connections to 
switchgear or terminal compartments. 
Terminal compartments, when provid­
ed, can be removed to facilitate in­
stallation of the transformer. To disas­
semble a compartment, remove the bolts 
around the edge of the front panel and 

Fig. 7. Secondary unit substation transformer 

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in con. 
nection with installation, operation or maintenance. Should further information be desired or should particular problems arise which are not cov. 
ered sufficiently for the purchaser's purposes, the matter should be referred to the General Electric Company. 

GENERAL . ELECTRIC www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEI-65074C Secondary Unit Substation Transformers 

pull it away at the bottom until the 
top slides out from under the cover. 
The cover and side panels can then be 
removed as required. Protective covers 
on bushings should not be removed un­
til the unit is ready for connection in or. 
der to prevent damage to the bushings. 

Before placing the transformer in 
service, check the level and dielectric 
strength of the insulating liquid in all 
compartments as explained under "Sam­
pling" and "Testing". 

At higher altitudes, decreased air den­
sity reduces transformer cooling effici­
ency and lowers bushing arc-over volt­
ages. Lower atmospheric pressures may 
require venting of the transformer be­
fore placing in service in order to equal­
ize internal and external pressures. If 
the transformer is to be installed at an 
elevation above 3300 feet, consult the 
nearest Apparatus Sales Office of the 
General Electric Company relative to 
the transformer's suitability for opera­
tion at the higher altitude. 

CONNECTIONS 

The necessary hardware for making 
interconnections between a transformer 
and its co-ordinated switchgear is sup­
plied with the switchgear. Bus bar joints 
should be properly aligned before bolt­
ing to prevent undue strain on the 
bushings. Connections to threaded bush­
ing studs should be made as described 
under "Bushings" and as shown in Fig. 
12. When making line connections, long 
sections of unsupported conductor should 
be avoided and leads should be flexible 
enough to allow for expansion and con­
traction. Make no connections except 
those authorized by the transformer 
nameplate. 

Transformers having internal terminal 
boards are normally shipped connected 
for the highest rated voltage. When 
shipped otherwise, a tag fastened to 
the nameplate will indicate the connec­
tions that have been made. Before ap­
plying voltage to a transformer, see that 
all connections are tight and that the 
wmdings are connected for the desired 
voltage. 

Ground the transformer. permanently 
and effectively by means of the ground 
pad located at the bottom of the tank. 
Unit substation transformers can us­
ually be connected to the common sub­
station bus. A reliable, low-resistance 
ground is essential for adequate pro­
tection. A poor ground may be worse 
than none at all as it gives a sense of 
false security to those working around 
the equipment and may result in seri­
ous personal injury or damage to the 
transformer. 

When a transformer is designed for 
use on a system having a solidly 
grounded neutral, be sure that the neu-
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tral lead is permanently and solidly 
grounded. 

PIPE FITTINGS 

When assembling pipe fittings, clean 
the threads thO!'oughly to remove all 
insulating liquid, grease, old compound 
and dirt. Apply G-E Compound No. 
A15Al1A or Teflon tape to the threads 
and screw the mating parts tightly in 
place. 

LEAK TESTS 

Inspect the entire transformer for 
evidence of leaks and make the follow­
ing pressure test. Introduce dry nitrogen 
through the pressure test valve (located 
on the tank wall opposite the pressure-­
vacuum gage) until the pressure in the 
transformer reaches 5 psi. Seal the l:ank 
at this pressure and make an examina­
tion for leaks over a period of 12 hours. 
Leaks above the liquid level can be lo­
cated by applying a liquid soap solution 
to all gasketed joints, pipe fittings, etc. 

VENTING 

The transformer should be vented to 
the atmosphere before it is placed in 
service if it has been pressurized for 
leak tests or storage, or if the unit has 
been opened and resealed. V e n t i n g 
should take place with the liquid tem­
perature at 25 C. If it is necessary to 
vent at other temperatures, re-vent as 
soon as the unit returns to 25 C. This 
operation is necessary to prevent exces­
sive operating pressures or vacuums. 

VAULT VENTILATION 

If the transformer is to be installed 
in a vault, provide ventilation which is 
adequate to keep the room temperature 
from exceeding that of the incoming air 
by more than 5 C. The number and size 
of air outlets required will depend on 
their distance above the transformer, 
and on the efficiency and load cycle of 
the apparatus. In general, provide about 
20 square feet each of inlet and outlet 
openings for every 1000 kva of trans­
former capacity. 

Arrange the air inlets and outlets so 
that they are permanently open. Do 
not use as ventilators, windows or doors 
which may be opened and closed by 
attendants, because of the danger of 
excessive heating in case they are in­
advertently left closed during periods of 
heavy load or high temperature. 

If forced ventilation is used, supply 
about 5000 cubic feet of air per minute 
for each 1000 kva of transformer ca­
pacity, and conduct the incoming air 
directly to the transformer so that it 
will flow up through and around the 
radiating members of the tank. If this 
cannot be done and the air is merely 

moved through the room, provide about 
10,000 cubic feet per minute for each 
1000 kva. 

GASKETS 

A number of different types of gas­
kets are used on secondary unit substa­
tion transformers, depending on the ap­
plication. Gaskets used to maintain the 
transformer seal have been selected for 
their ability to resist deterioration by 
the insulating liquid and to avoid any 
contamination of the liquid. No substi­
tution should be made for these original 
gasket materials without the approval 
of the General Electric Company. Re­
placement or spare gaskets can be pur­
chased to size through the nearest Ap­
paratus Sales Office of the General 
Electric Company. Identify the parts 
wanted as explained under "Renewal 
Parts". 

All of the gaskets used to maintain 
the transformer seal can be reused 
many times unless damaged. Before in­
stalling a new gasket or replacing an 
old one, thoroughly clean the gasket 
surfaces. Although no stickers are re-­
quired, the compound furnished with 
the gaskets may be used on all but the 
"0" rings to hold them in place dur­
ing assembly. Compress the gasket ap· 
proximately one--third, or to the stops 
when provided in either the mating 
parts or in the gasket itself. Gaskets are 
compressed to the stops when there is 
a noticeable increase in the torque re­
quired to tighten the bolts. A leak test 
is recommended following the opening 
and closing of any gasketed joint af­
fecting the transformer seal. 

WEATHERPROOF JOINTS 

A length of sponge rubber gasket is 
furnished with each outdoor unit for the 
purpose of weatherproofing the joints 

Fig. 2. 

MAGNETIC 
COUPLING 

OUTER SHAFT 

Schematic view of mag­
netic liquid-level gage 
with alarm switch www . 
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Fig. 3. Type liquid tempera-
ture indicator 

between the transformer and its asso­
ciated air - filled compartments. Instaii 
this gasket just outside the mounting 
studs or bolt holes and for the best 
weather-resistant joint aiiow the piece 
across the top to overlap the two side 
pieces. 

To instaii a sponge rubber gasket, 
clean the surface on which it is to be 
mounted and apply a thin coat of the 
adhesive furnished to both the metal 
and the gasket. (Do not apply adhesive 
to the edges or outside surface of the 
gasket.) Ailow the adhesive to dry 
until it is no longer tacky and then 
press the gasket against the metal with 
enough pressure to make a good con­
tact. 

When a retaining strip is provided 
the gasket should be assembled with its 
inner edge in contact with the strip. 
Tighten the gasket down to this stop 
or in the absence of a stop, compress 
it to approximately ¥2 size. 

ACCESSORIES 

LIQUID-LEVEL GAGE 

A magnetic liquid level gage is used 
to indicate the level of the insulating 
liquid in the main transformer tank 
and in associated compartments. It con­
sists of a float arm and magnet on one 
side of a liquid-tight partition and a 
second magnet and indicating pointer on 
the other side. See Fig. 2. The gage can 
be removed whenever the liquid is at 
or below the 25 C level. 

Gages which have a snap - action 
switch can be wired to give ·an alarm 
when the liquid level approaches a 
point too low for safe operation of the 

Secondary Unit Substation Transformers GEI-65074C 

transformer. A cam on the indicator 
shaft will operate the switch when the 
pointer drops to the "LOW" mark on 
the dial. As the liquid level rises the 
pointer indicates the change, but the 
switch will not clear the alarm circuit 
until the pointer has advanced from 
five to ten degrees above the "LOW" 
mark. 

LIQUID TEMPERATURE INDICATOR 

The liquid temperature indicator is 
used to indicate the top liquid tempera­
ture of the transformer and those hav­
ing internal switches can be used to 
control fans and/or initiate an alarm. 
The standard type AL thermometer is 
shown in Fig. 3. When alarm contacts 
are required a Type ALR thermometer 
as shown in Fig. 4 will be furnished. 

The thermometer is mounted with its 
temperature sensitive bulb in a well 
which extends into the transformer's 
top liquid and is secured with a union 
nut. The weii is liquid-tight thus per­
mitting removal of the thermometer 
without lowering the liquid level or 
breaking the transformer seal. 

Dial calibration is in degrees centi­
grade with a yeilow or white pointer to 
indicate top liquid temperature and a 
red pointer to show the maximum tem­
perature which has been attained since 
last reset. To reset the maximum read­
ing pointer, remove the magnet and 
wipe it across the face of the dial. 

Type ALR indicators are equipped 
with two snap-action switches which are' 
operated by cams on the indicating 
pointer shaft. Switch No. 1 is intended 
for fan control and Switch No. 2 can be 
used in an alarm or control circuit. 
Switch contacts are normaily set to op­
erate on rising temperatures as follows: 
Switch No. 1, 65C; Switch No. 2, 90C. 
With falling temperatures the switches 
operate between 5C and 10C below 
these settings. When Switch No. 1 is 
used for fan control, a separate "Hand­
Auto" switch is included in the control 
circuit for manual operation. 

To check operation of the thermom­
eter or the temperat4re at which the 
switches operate, remove the unit and 

place the detector bulb in a container 
of liquid. Heat the liquid and using an 
accurate centigrade thermometer, com­
pare readings and check switch operat­
ing temperatures. If the unit is not op­
erating satisfactorily consult the nearest 
Apparatus Sales Office of the General 
Electric Company regarding repairs or 
replacement. 

PRESSURE-VACUUM GAGE 

The pressure-vacuum gage furnished 
with the transformer (Fig. 5) is of the 
compound type and is normaily cali­
brated in psi. Gage readings should vary 

Fig. 4. Type ALR liquid temper­
ature indicator - relay 

as the transformer temperature changes 
and should normaily indicate a positive 
pressure. (The instrument should not be 
expected to read accurately near the 
zero point.) When the transformer is 
de-energized or is operating under light 
or no-load conditions in a low ambient 
temperature, the gage may indicate a 
vacuum within the tank. A lack of any 
change in reading with changes in tem­
perature is an indication of a leak in 
the transformer seal and should be in­
vestigated. 

PRESSURE-RELIEF DEVICE 

A mechanical, self-resetting pressure 
relief device (Fig. 6) is normally sup­
plied with transformers filled with Pyra­
nol® insulating liquid and is used to 
protect the tank against excessive inter­
nal pressures such as those which may 
accompany an arc under the insulating 
liquid. It consists primarily of a mount­
ing flange, cover, two trigger springs, 
and an "0"-ring gasket. 

Fig. 5. Pressure-vacuum gage 
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GEI-65074C Sece>ndary Unit Substation Transformers 

Fig. 6. Pressure clevice 
blockecl open with alarm 
in vertical position 

The relief cover is used as the means 
of sensing pressure and tripping the de­
vice. The gas pressure within the trans­
former is applied over the entire area 
of the relief cover which in tum exerts 
a force against two trigger springs. When 
the pressure increases to a critical val­
ue, the springs will bow out, permitting 
the cover to open and relieve the ex­
cessive gas pressure within the trans­
former tank. A bumper spring assem­
bled on the center shaft cushions the 
opening shock and limits travel of the 
device. When the transformer pressure 
has returned to normal the device will 
return to its original position, automat­
ically resetting itself and resealing the 
transformer. 

The transformer seal is maintained 
by an "0" ring gasket between a verti­
cal section of the mounting flange and 
the cover. The compression forces are 
at right angles to those acting on the 
cover to trigger the device and, there­
fore, have no effect on its calibration. 
To keep drag at a minimum, a wider­
than-normal gasket groove is used which 
permits the "0" ring to roll rather than 
slide during the first part of the trip­
ping action. By the time the "0" ring 
reaches the top of the groove the trig­
ger springs have bowed beyond their 
critical point and sufficient force is 
then readily available for sliding the 
cover over the gasket. 

The pressure relief device is provided 
with a mechanical alarm to give local 
indication of relief operation. The alarm 
consists of a plastic vane pivoted on a 
bracket and is normally removed for 
shipment. To install the alarm, remove 
a nut from one of the relief mounting 
studs, place the bracket over this stud 
with the vane resting on top of the re-
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lief cover, and replace the nut. The 
vane will then remain in a horizontal 
position until the pressure-relief device 
operates, at which time the cover will 
push the vane into a vertical position. 
After tripping, the vane must be reset 
in order to indicate subsequent opera­
tions. 

Gas Absorbers and Vent Pipes 

If a Pyranol-filled transformer is lo­
cated in a poorly ventilated indoor area, 
provisions should be made to either ab­
sorb or carry off any discharged gases. 
Refer to the National Electric Code for 
regulations pertaining to the indoor in­
stallation of Pyranol-filled transformers. 

Gas absorbers are designed foo:- mount­
ing d1rectly on top of the pressure relief 
device using the same mounting studs. 
Instructions for installing and filling 
the absorber are furnished with that de­
vice. A special adapter flange and gas­
ket (Items 2 and 3, Fig. 7) are avail­
able upon request for connecting vent 
pipes to the relief device. Order by 
drawing number 112A4035 G1 through 
the nearest Apparatus Sales Office of 
the General Electric Company. 

The reducer (1) is to be made by 
the user and should have a maximum 
outside diameter of 10.20" in order to 
fit the 10.25" inside diameter of the 
adapter. The height to the first bend 
must be at least 6.50" to clear the re­
lief device cover when it opens and the 
other dimensions can be made as re­
quired. 

ELECTRICAL ALARMS 

When electrical alarms are furnished 
with the various devices, the arrange­
ment of contacts and color - coding of 
the leads will be as shown in Fig. 8 
and on the transformer Connection Dia­
gram. Switch No. 1 of the liquid tem­
perature indicator is rated to carry 15 
amps at 115 or 230 volts a-c. All other 
snap - action switches are rated as fol­
lows: 

Circuit Type of Load Circu�; Vr�lt� _ _!•mperes -1 
AC Inductive and 115 1 10 -� 

_ 
-

��m-Inductlve 230 t 5 
Inductive 

125 _ 
_____Q_QL__ j 

DC r-- I 250 __ ___Q_Q'l_ _ 
Non-Inductive- 125 0 25 

AC 
m 

DC 

1 �250 1--- ()"2()"---
, 

L
�estnct startmg 

I mrush currents 

Inductive ��� __!_������__!_�� 
250 ! Already 'I Closed Clo�ing 

Contacts Contacts 

30 IS 

WEDGE-TYPE TAP CHANGER 

The wedge-type tap changer, Fig. 9, 
provides a means of changing the volt­
tage ratio of a de-energized transformer 
without breaking the transformer seal. 
It is shipped in place and is set on 

l 
6 so" 

�-_________JJ_j 

1. REDUCER 

2. ADAPTER FLANGE 

3. GASKET 

4. PRESSURE-RELIEF DEVICE 

Fig. 7. Exploclecl view of vent 
pipe accessories 

the position corresponding to the rated 
voltage shown on the transformer name­
plate unless otherwise requested by the 
user. 

;sl 
L.. ____ G_R_E_E_N ___ T_RE.:� 

A. LIQUID LEVEL GAGE 

SWITCH 1:1 I 
RED 
_l_ 
T WHITE 

OR YELLOYv 

SWITCH u 2 
GREEN 

,-L--:l T T 
ORANGE BLACK 

OR ALUE 

8. LIQUID TEMPERATURE INDICATOR 

JV 2 

C. PRESSURE RELIEF DEVICE 
NOTE-COLOR CODING OF ONE LEAD MAY 

DIFFER. UNLESS OTHERWISE SPECIFIED BY 

USER, CONNECTIONS WILL BE MADE TO 

THE NORMALLY OPEN CONTACTS AND 

LEADS FROM THE NORMALLY CLOSED CON· 

TACTS WILL BE TAPED UP. 

Fig. 8. Switch ancl cable connec­
tions for alarm contacts 
(when furnished) www . 
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Secondary Unit Substation Transformers GEI-65074C 

with the circuit breaker or disconnect 
switch feeding the transformer. This can 
be done either by means of a special 
padlock inserted through the head of 
the oversize cap screw or by means of 
a captive key-operated plunger - type 
lock as shown in Fig. 1 1. The key for 
this lock is normally held in a similar 
lock on the primary circuit breaker and 
can be removed only by opening the 
breaker and locking it open. This de­
energizes the transformer and permits 
the key to be removed and used to un­
lock the tap changer. 

Fig. 9. Wedge-type tap changer 

To place the transformer back in 
service after the desired tap change has 
been made, lock the tap changer in po­
sition, remove the key, and unlock and 
reclose the primary circuit breaker. 

Tap leads from the transformer wind­
ings are connected to a circular group 
of nickel-plated copper rods which are 
held together between two insulating 
heads. A wedge in the middle can be 
moved by a crankshaft to wedge be­
tween any two adjacent rods. A spring 
between the w e d g e and crankshaft 
maintains a high-pressure line contact 
between current carrying components. 

When the crankshaft is turned to 
move the wedge from one operating 
position to another, pressure is grad­
ually reduced on the spring and the 
wedge is withdrawn from between rods. 
A "U" -shaped guide on the opposite 
side then pivots the wedge around to 
the next set of rods. As the crankshaft 
continues to turn, pressure is again ap­
plied to the spring and the wedge is 
forced into position with a wiping ac­
tion, insuring positive contact. 

The drive mechanism, Fig. 10, is lo­
cated on the side or cover of the trans.. 
former and is connected through an in­
sulator to the crankshaft of the tap 
changer. The cap covering the mech­
anism is gasketed to t h e mounting 
flange and an "0"-ring gasket is used 
between the mounting flange and drive 
shaft to maintain the transformer seal. 
One of the screws used to hold the 
cap in place has an oversize head with 
a hole in it for padlocking if desired. 
When requested, provisions can also be 
included for interlocking with the pri­
mary circuit breaker (or high - voltage 
disconnect switch) as explained under 
"Interlocks". Position indication is pro­
vided by an arrow on the mounting 
flange and a corresponding number on 
the cap. 

Operation 

CAUTION! The tap-changer must not 

be operated while t h e  transformer is 
energized! S e r i o u s  personal tn]ury 

and/or damage to the transformer may 

result if this is attempted. 

A table on the transformer nameplate 

gives the voltage and current rating for 
each tap position. TO CHANGE TAPS 
REMOVE THE TAP CHANGER CAP 
and use a wrench to turn the hex-head 
drive mechanism. The mechanism must 
be rotated through 5/6 of a turn to 
make a change of one tap. With the 
cap removed, the tap position can be 
observed through a slot in the indicator 
cams (See Fig. 10). Although the drive 
mechanism can be turned continuously 
in either direction placing the wedge in 
any one of six different positions, only 
five positions are numbered for use as 
shown on the transformer nameplate. 
The unnumbered position is unauthor­
ized and should not be used. 

After the desired change has been 
made, make sure that the cap gasket 
is in good condition and replace the 
cap. Note that the slots in the two in­
dicator cams must coincide before the 
cap can be seated properly. This is to 
insure that the cap is not replaced un­
til the tap changer is on position and 
also serves to align an appropriate po­
sition number on the cap with the ar­
row on the mounting flange. 

Interlocks 

Upon request, the operating mech­
anism can be mechanically interlocked 

NOTE: A duplicate key is furnished 
with the transformer. This key is for 
emergency use only and should be re­
moved from the operating area to in­
sure the effectiveness of the interlock 
system. 

Removing and Reassembling 

If it becomes necessary to disconnect 
or remove a tap changer drive mech­
anism it should be placed on position 
1 before removal in order to facilitate 
reassembly. To remove the drive mech­
anism, unbolt the flange and lift the 
device out as an assembly. Note that 
drive mechanisms are not interchange­
able! When two or more are removed 
at the same time, care should be taken 
to reassemble them in the same loca­
tion from which they were removed. 

When replacing, see that the tap 
changer and the drive mechanism are 
both on position 1. The tap changer is 
on position 1 when the wedge bridges 
tap leads A and B and the index marks 
on the drive shaft and support structure 
are in line with one another. To reas­
semble, place the drive shaft through 
the opening in the mounting flange and 
slide the coupling over the tap changer 
shaft. The slotted end of the coupling 
should engage a pin in the tap changer 

Fig. 10. Tap changer drive mechanism with cap removed 
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GEI-65074C Secondary Unit Substation Transformers 

Fig. 13. Typical portable dielec­
tric test set 

If tests on the insulating liquid are 
satisfactory and no filter system is avail­
able, fill the transformer through a cover 
opening. Strain the liquid through two 
or more thicknesses of muslin or other 
closely woven cotton cloth which has 
been thoroughly washed and dried to 
remove the sizing. Use at least one set 
of cloths for each transformer. 

SAMPLING INSULATING LIQUIDS 

In the sampling and testing of insu­
lating liquids, strict attention should be 
given to the cleaning and drying of 
sampling and testing receptacles. Sam­
ples should be taken when the insulat­
ing liquid is at least as warm as the 
surrounding air to avoid the possibility 
of moisture condensation. If the trans­
former or drum is outdoors, the sample 
should be taken on a clear day with 
precautions being taken to guard against 
contamination by windblown dust, etc. 
Observe the following procedure to ob­
tain consistent results from samples 
taken either for field or factory tests. 

Sampling From Transformers 

1. Impurities which tend to affect the 
dielectric strength of 1 OC oil will gen­
erally be found at the bottom of the 
transformer, while those affecting Py­
ranol will be at the top. Therefore, on 
oil - filled transformers t h e sampling 
valve is located on the main drain valve 
and on Pyranol transformers it will be 
found on the side of the tank, about 
one inch below the 25C liquid level. 

2. Three types of containers are rec­
ommended for sampling purposes - a 
one-quart, small-neck brown glass bot-
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tie; a clear glass bottle in a lightproof 
carton; or a one-quart tin can that has 
had the solder seams thoroughly cleaned 
to remove all traces of soldering flux. 
Do not use rubber stoppers or rings. If 
desired, glass sampling bottles may be 
obtained from the General Electric 
Company as explained under "Testing 
Service." 

3. To clean the bottles, rinse with 
non-leaded, oil-free gasoline. Then wash 
with strong soapsuds, rinse thoroughly 
with distilled water, and dry in an oven 
at 105C to 1 10C for at least 8 hours. 
After drying, the bottles must be tightly 
sealed with glass stoppers or with clean 
corks protected by clean metal foil. 
Store them in a dry, dust-free cabinet 
or compartment. 

4. Carefully clean the sampling valve 
or plug and allow enough insulating 
liquid to run out to remove any mois­
ture or foreign matter which may have 
collected. 

5. Rinse the bottle carefully, at least 
three times, w i t h small portions of 
liquid drawn from the sampling valve. 
Allow the sampling bottle to drain thor­
oughly between rinses. 

6. Draw a sample into the bottle, 
leaving sufficient air space to allow for 
possible expansion of the liquid. Re­
seal the transformer and carefully seal 
the container to prevent exposure to the 
atmosphere. 

7. When making repeated samplings, 
observe the transformer liquid level and 
add make-up as required. 

Sampling From Drums 

1. Drums should remain undisturbed 
for at least eight hours before being 
sampled. Take oil samples from the bot­
tom and Pyranol samples from the top, 
using a chemically clean thief. Observe 
sampling precautions previously out­
lined. 

2. Glass thieves should be cleaned, 
dried, and stored in the same manner 
as outlined for bottles. 

TESTING INSULATING LIQUIDS 

Dielectric Strength 

A variety of high - voltage dielectric 
testing equipment may be purchased 
from the General Electric Company. 
A typical portable test set (Model No. 
9T 1 1  Y8454) is shown in Fig. 13 and 
various console models are also avail­
able. Follow the technique specified by 
the American Society for Testing and 
Materials, Designation: D877. The fol­
lowing paragraphs give a general out­
line of the procedure. 

1. Set the spacing of the 1.0 inch 
diameter electrodes at 0.100 inch. 

2. Wipe the test cup and electrodes 
clean with dry, calendered tissue or 
clean, dry chamois and thoroughly rinse 
with non-leaded, oil-free, dry gasoline. 

3. Fill the test cup with dry gasoline 
and make a breakdown t e s t under 
standard conditions of voltage applica­
tions ( 3 kv per second rise). If the cup 
has a dielectric strength above 25 kv, 
it is considered suitable for testing pur­
poses. Observe the usual precautions in 
handling gasoline. 

4. Immediately after the final rinsing 
with gasoline, rinse the test cup with 
the sample under investigation, and pro­
ceed with the test at once. 

5. The temperature of the sample 

when tested should be the same as that 
of the room, which should be between 

20 C and 30 C (68F and 86 F). Tests 
made on samples above this temperature 
can be misleading. Under no circum­
stances should the test cup be colder 
than the sample being tested. 

6. Agitate the sample gently before 
each filling to prevent variations in re­
sults due to a settling of contaminants. 
Pour the liquid into the receptacle slow­
ly to avoid the formation of air bubbles 
and fill to overflowing. If air bubbles 
are present, gently rock the test cup a 
few times and wait at least 3 minutes 
before applying voltage. 

7. Fill the cup at least five times, 
making one test per filling, and aver­
age the results. 

Since the liquid is a major portion 
of the insulation system in the trans­
former, its dielectric strength should be 
maintained as high as possible. A low 
breakdown voltage is an indication that 
impurities such as moisture, conducting 
dust, lint, or carbonized particles have 
entered the liquid. Oil or Pyranol test­
ing lower than 26 kv (30 kv when 
new) should either be filtered to bri�g 
it back to its original condition or be 
replaced, depending on the condition of 
the liquid and economic considerations. 

Other Tests 

Although a low dielectric strength in­
dicates the presence of contaminants, a 
high value is not always a certain indi­
cation of their absence. A number of 
other tests can be performed on an 
insulating liquid to determine its condi­
tion and therefore no one test should 
be considered conclusive. ASTM Des­
ignation: D 1 17 defines the standard 
tests and contains cross references to 
other ASTM Designations for detailed 
descriptions of each method. 

Field Test for Moisture Content 

The following field test can be used 
to detect the presence of excessive www . 
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amounts of moisture in the insulating 
liquid: 

1. Obtain a sample of the insulating 
liquid when the transformer is at op­
erating temperature. (Preferably above 
40 C.) 

2. Starting with the hot sample, rinse 
a clean, dry test tube with the liquid 
to be tested, fill half full and stir con­
tinuously with a centigrade thermome­
ter while cooling to approximately 20 C. 
Cool as much as possible in the ambient 
air and complete the cooling by momen­
tarily dipping the test tube in an ice 
bath, removing and stirring and then 
redipping, etc. 

3. Observe the sample carefully and 
note the temperature at which initial 
cloudiness appears. Wipe the outside of 
the tube with a clean rag or paper 
towel to facilitate observation of the 
slight moisture cloud that may form. 
Compare to clean insulating liquid at 
ambient temperature in a similar tube 
if necessary. Examination for the pres­
ence of a cloud should preferably be 
made against a dark background and 
not directly into the sunlight. 

4. If cloudiness appears at 20 C or 
above, high to excessive moisture con. 
tent is indicated. 

A. Inspect the unit for free water 
-on the bottom for oil, on the 
top for Pyranol. 

B. If free water is not present, a 
sample should be forwarded to 
the Laboratory for a quantita­
tive analysis and recommenda­
tions on treatment of the unit. 
See "Testing Service." 

5. If cloudiness does not appear un­
til the temperature is below 20 C, an 
acceptable moisture content range is in­
dicated. 

6. This field test for moisture should 
be regarded as a rough test only and if 
there is any reason to question the con­
dition of the insulating liquid, a sample 
should be sent to the Laboratory for an 
accurate analysis. 

FILTERING AND DRYING 
INSULATING LIQUIDS 

If test results indicate that moisture 
or other contaminants are present, they 
can usually be removed by passing the 
liquid through a filter system. Any free 
water in the transformer should be re­
moved before the filter operation is 
started. For details of the procedure to 
be followed refer to instructions GEH-
754 for oil, or GEH-103 i for Pyranol. 
Copies of these publications can be ob­
tained from the nearest Apparatus Sales 
Office of the General Electric Com­
pany. 

Secondary Unit Substation Transformers GEI-65074C 

A transformer contaminated w i t h 
moisture will not only have moisture 
suspended in the insulating liquid, but 
also in the windings and insulation. The 
most efficient temperature for filtering 
moisture from the transformer is be­
tween 20 C and 40 C, but at this tem­
perature the transfer of moisture from 
the windings and insulation to the in­
sulating liquid is quite slow. In order 
to completely dry the transformer, the 
filtering operation should be followed 
by a short-circuit heat run. 

DRYING A TRANSFORMER 

Recommendations regarding the dry­
ing of any particular transformer can 
be obtained from the nearest Apparatus 
Sales Office of the General Electric 
Company. Requests for this information 
should include the serial number of the 
transformer and the voltages and kva 
available for drying, including a n y  
available step-up or step-down trans­
formers, etc. A more detailed explana­
tion of drying procedures can be found 
in instructions GEI-65070 for oil-filled 
transformers and GEL65080 for Pyra­
nol-filled units, copies of which can also 
be obtained through the Sales Office. 

The first step in drying a transform­
er consists of removing any free water 
and the water in solution as previously 
explained under "Filtering and Drying 
Insulating Liquids." The moisture re­
maining in the windings and insulation 
can then be driven off by heating the 
transformer. Exercise caution when heat­

ing the transformer to avoid damaging 
the insulation. The maximum winding 
temperature as determined by resist­
ance measurements should not be al­
lowed to exceed 95 C. CAUTION-Any 
drying method which involves heating 
an oil-filled transformer when it is ex­
posed to the atmosphere also creates a 
serious fire hazard. No smoking or open 
flames should be permitted near the 
transformer and suitable fire extinguish­
ers, preferably the carbon dioxide type, 
should be on hand before beginning the 
dryout. 

Heating the transformer can be ac­
complished by shorting one winding and 
applying a suitable voltage on the oth­
er. Full-load current can be obtained 
by applying the impedance volts of the 
transformer. Be sure to load the entire 
winding. If the transformer is at room 
temperature at the start of drying, 125 
per cent load may be applied until the 
top liquid temperature reaches 65 C. 
At this point, the current should be 
reduced in accordance with the follow­
ing table: 

Max. Allowable Short­
Circuit Amps in 

Percent of Full Load 

100 
85 
50 

Maximum Top-Oil 
Temperature 
in Degrees C 

75 
80 
85 

Since the windings are at a higher 
temperature than the insulating liquid, 
the insulation may be damaged if these 
values are exceeded. Filtration during 
the heat run will not greatly hasten the 
drying process, because at these tem­
peratures the filter press loses its abil­
ity to remove any appreciable amount 
of moisture. 

The air space in the transformer must 
be thoroughly ventilated to remove the 
water vapor given off. This can be 
done by removing manhole covers, the 
pressure-relief device, or the entire 
cover. If drying is done indoors, pro­
vide good ventilation to exhaust vapors 
from the room. If the cover is left in 
place, it should be thoro:tghly insulated 
to prevent condensation. The required 
temperatures can be more readily ob­
tained by blanketing the transformer 
with heavy paper, cloth, b:tilding felt, 
etc. 

Take liquid samples every four hours 
and make tests of the dielectric strength. 
Oil-filled transformers should be sam­
pled from both the top and bottom. 
Pyranol-filled units require sampling at 
the top only. To determine the drying 
progress, plot curves of load current, 
top liquid temperature, and dielectric 
strength versus time. A decrease in 
dielectric strength indicates that mois­
ture is passing from the windings and 
insulation into the insulating liquid. As 
the moisture is driven out of the liquid, 
the dielectric strength will increase, in­
dicating that the drying process is pro­
gressing satisfactorily. 

Continue the drying until four con­
secutive samples test at least 26 kv and 
preferably 30 kv or higher and until a 
satisfactory "cloud" test is obtained as 
outlined u n d e r "Moisture Content." 
When the drying operation has been 
completed, the liquid removed for sam­
pling must be replaced. To avoid the 
possibility of entrapping air bubbles in 
the windings, it is recommended that 
the liquid be returned through the up­
per filter press connection. 

MAINTENANCE 

The condition of the external trans­
former surfaces should be examined at 
regular intervals. If it is found that 
weathering is taking place, the surface 
should be cleaned thoroughly and re­
painted with a good grade of durable 
paint recommended by the General 
Electric Company. 

If it should become necessary to un­
tank the core and coils, remove the weld 
bead around the cover as outlined under 
"Removing and Rewelding Covers" and 
then remove the tap changer drive 
mechanism as explained under "Wedge­
Type Tap Changer." Lift off the cover 
and drain the insulating liquid. Discon­
nect the winding leads at the bushings 
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GEI-65074C Secondary Unit Substation Transformers 

and remove the bushings using the "Re­
moving and Replacing" procedure out­
lined under "Bushings." Remove the 
liquid level gage, top filter-press con­
nection, thermometer well (on those 
where it protrudes into the tank), and 
any other parts which might get dam­
aged or interfere with removal of the 
core and coils. 

Take out the tanking wedges and 
remove the core and coil assembly. 
After reassembling the transformer, it 
may be necessary to conduct a drying 
run as explained in the preceding para­
graphs. Questions concerning the neces­
sity of drying a particular transformer 
should be referred to the nearest Ap· 
paratus Sales Office of t h e General 
Electric Company. 

REMOVING AND REWELDING COVERS 

Welded covers can be removed by 
chipping out the weld bead with dia­
mond - point chisels and a pneumatic 
hammer or by the oxygen gouging 
method. The latter method is consid­
erably faster and is recommended for 
all welds of 5/1 6" and over where ade­
quate precautions can be taken for the 
fire hazard which exists with oxy-acety­
lene cutting operations. 

When removing the weld bead, the 
cover should be clamped to the tank 
flange to hold it in place and prevent 
chips or welding slag from entering the 
transformer. Protect all openings against 
the entrance of foreign matter. Before 
o x y g e n gouging on oil- or Pyranol­
filled transformers, thoroughly flush out 
the air space inside the tank with dry 
nitrogen or carbon dioxide gas and main­
tain a small flow of the gas during the 
gouging operation. 

The entire weld may be removed in 
one pass, providing care is taken to 
avoid deep gouging of the edge of the 
cover or tank flange. The joint should 
be ground or chipped clean for reweld­
ing before the cover is removed. Oxy­
acetylene cutting torch equipment is 
necessary with gouging tips similar to 

Air Reduction Style No. 183. For best 
performance of the gouging operation, 
a cutting torch similar to Airco Series 
3000 having a graduated control of the 
high-pressure oxygen flow is recom­
mended. Tip sizes and gas pressures 
recommended for various fillet weld 
sizes are as follows: 

Fillet 
Weld Sixe 

5/16-in. 
%and 7/16-in. 

Y:z-in. and up 

Oxygen Acetylene 
Tip Sixe Pressure Pressure 

No. 8 
No. 10 
No. 12 

60 psi 
70 psi 
75 psi 

8 psi 
9 psi 
9 psi 

REWELDING THE COVER 

Before replacing the cover, remove 
all traces of dirt, grease, and oil from 
the areas to be welded. Cement a gas­
ket to the tank flange or cover by ap­
plying a coat of water glass (sodium 
silicate) to both surfaces. The gasket 
should consist of a piece of lfs-inch 
loose-twist glass or asbestos roving or 
a strip of 111 6  x 1 %-inch dry asbestos 
folded to make it %-inch wide and 
should be located approximately %-inch 
from the outer edge of the cover. To 
prevent spatter from entering the trans­
former during rewelding, compress this 
gasket by clamping the cover against 
its mounting flange and seal off all 
other external openings in the tank. 
Thoroughly flush out the air space with 
dry nitrogen and maintain a small flow 
of gas during the welding operation. 

The arc-welding process, using 3/16" 
or '14" diameter electrodes, is recom­
mended for rewelding the cover. The 
fillet should be built up with a series 
of passes to a thickness comparable to 
that of the original weld. In order to 
make a pressure tight joint, slag and 
spatter should be completely removed 
before each succeeding pass and at each 
point where the arc is interrupted. 

When the welding has been com­
pleted, remove all scale and pressure 
test the joint as explained under "Leak 
Test." After a satisfactory test, clean 
the weld and adjacent surfaces and ap­
ply one priming coat and two finish 

coats of paint. 

RENEWAL PARTS 

Orders for renewal or supply parts 
should be placed with the nearest Ap­
paratus Sales Office of the General 
Electric Company. Specify the quantity 
required and give the catalog or draw­
ing number along with the part num­
bers, whenever possible. If these num­
bers are not available, describe the 
parts in detail. When ordering a bush­
ing, specify whether it is to be supplied 
separately or as an assembly with the 
adapter ring welded into place. Always 
include the serial number appearing on 
the transformer nameplate w h e n re­
questing information or ordering_ parts 
for a particular transformer. 

The only recommended spare part is 
the gasket for the handhole opening (or 
pressure relief device flange when pro­
vided.) 

Materials that are unaffected by Py­
ranol have been used in constructing 
Pyranol transformers and no substitution 
should be m a d e for these materials 
without the approval of the General 
Electric Company. Any renewal parts 
supplied will be manufactured from the 
same or similar materials as those used 
for new transformers. Successful opera­
tion of the renewal parts is contingent 
upon proper field assembly, the condi­
tion of the remaining parts and a thor­
ough drying cycle if moisture has en­
tered the transformer. 

WHEN YOU NEED SERVICE 

If you need to repair, recondition, or 
rebuild any electric apparatus, a G-E 
Service Shop near you is available day 
or night, seven days a week, for work in 
the shop or on your premises. Latest 
factory methods and genuine G-E re­
newal parts are used to maintain the 
original performance of your G-E equip­
ment. For full information about these 
services, contact the nearest Apparatus 
Sales Office or General Electric Service 
Shop. 

MEDIUM TRANSFORMER PRODUCTS DEPARTMENT 
GENERAL ELECTRIC COMPANY 

ROME, GEORGIA 30161 

GENERAL . ELECTRIC 
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INSTRUCTIONS GEI-650848 

I .  CABLE 

�3 ,. ' 
f 
' 
' 

2. TEMPERATURE DETECTOR 
3. RESET MAGNET 

Fig. 1 .  Local winding tempera­
ture indicator. 

INTRODUCTION 

Winding temperature equipment is 
used to provide a means of reading an 
equivalent of the transformer winding 
hot-spot temperature. Two types of in­
struments are used, the indicator (Type 
AWR) and the detector (Type AW ) .  
The indicator provides visual indication 
at the transformer and the detector per­
mits remote indication when connected 
to suitable external equipment. 

Furnished with each of these devices 
are a heater well located in the top 
liquid of the transformer, a current 
transformer to supply a current propor­
tional to that of the winding and, when 
necessary, a calibrating resistor connect­
ed in parallel with the heater. 

Where t h e  effects of unbalanced 
three-phase loading need to be deter­
mined, separate equipment is used in 
each phase. 

DESCRIPTION 

INDICATOR 

The winding temperature indicator 

Winding Temperature Equipment 
LOCAL, EYE-LEVEL, AND REMOTE 

consists of a thermometer with either 
two or three snap-action switches. The 
switches permit the instrument to be 
used to start transformer cooling equip­
ment and to initiate an alarm in the 
event winding temperatures become ex­
cessive. Thermometer dials are cali­
brated in degrees centigrade with a 
white pointer to indicate the winding 
hot-spot temperature and a red pointer 
to s h o w the maximum temperature 
which has been obtained since last reset. 

Two types of thermometers are used, 
the local device (Fig. 1 )  mounted at 
the top liquid level and the eye-level 
device (Figs. 2 and 3) mounted at an 
easily readable and accessible height 
above ground level. The temperature­
sensitive bulb of the local thermometer 
consists of a helix-wound, bi-metallic 
coil enclosed in a sealed tube at the 
back of the case. The temperature-sen­
sitive bulb of the eye-level thermometer 
contains a liquid which expands or con­
tracts with variations in temperature. 
These changes are transmitted through 
capiilary tubing to a Bourdon tube 
which operates the indicator shaft. 

Switches 

Snap-action switches in the thermom­
eter are operated by cams on the indi­
cating pointer shaft. Transformers hav­
ing self-cooled/ forced-air-cooled ratings 
are normally provided with a two-switch 
thermometer in which Switch No. 1 is 
used to control fans and Switch No. 2 
is available for use in an alarm or con­
trol circuit. A three-switch device is also 
available upon request for use on trans­
formers with the above rating. Switches 
are set to operate on rising temperatures 
as follows: 

Switch No. 1 
Switch No. 2 
Switch No. 3 

2-Switch 
sse 

120C 

3 -Switch 
sse 
90C 

120C 

Transformers having a self - cooled/ 
forced-air I forced-oil-cooled ratings are 
provided with a three-switch device hav­
ing slightly different switch settings. In 
this thermometer Switches Nos. 1 and 
2 are used to control the transformer 
cooling equipment in two stages and 
Switch No. 3 is used for the alarm 
circuit. Switch contacts are set as fol­
lows: 

Switch No. 1 
Switch No. 2 
Switch No. 3 

soc 
sse 

120C 

With falling temperatures the switches 
operate between SC and lOC below these 
settings. Switch contacts are wired to a 
multiconductor cable and are color coded 
as shown on the transformer connection 
diagram. Unless otherwise specified by 
the user, connections will be made to 
the normally open contacts and leads 
from the normally closed contacts will 
be taped up. 

The switches in the thermometer are 
rated as follows : 

AWR Device 

Two-Switch, eye-level 

Switch 

No. I 
No. 2 

All 

Switch Ampere Rating 

A-C Volts D-C Voln 

125 250 480 125 ·Eij-
15 15 15 .50 .25 
5 5  .25 .20 

15 15 15 .50 .25 

When the thermometer switch con­
tacts are used to control operation of 
the transformer cooling equipment, one 
or more separate "Hand-Auto" switches 
will be furnished for manual control 
and a magnetic contactor will also be 
included if the connected load exceeds 
the switch rating or if three-phase mo­
tors are employed. Refer to the trans­
former connection diagram for wiring 
details. 

DETECTOR 

The winding temperature detector 
consists of a non-inductively wound cop­
per coil having a resistance of 10 ohms 
at 2SC. The coil is assembled inside a 
stainless steel bulb with leads brought 
out through a receptacle as shown in 
Fig. 4. Leads are normally wired down 
to a junction box or to a condulet and 
are identified as A ( black ) ,  B ( green) , 
and C (red or white ) .  Leads B and C 
are common to the same point at one 
end of the resistor as required for con­
nection to the remote instrument. More 
than one detector may be connected to 
a single indicator through the use of a 
selector switch. For further information 
concerning the remote indicator and its 
connections, refer to the instructions 
furnished with that device, or contact 
the nearest Apparatus Sales Office of 
the General Electric Company . 

. These'
. 
ins�ructions. do not pu�port to co�er all details or variations .  in equiP_ment nor �0 provide for everr possible contingency to be met in cOn· 

nect1on wr
.
th rnstallatlon, operot1�n or mamtenance. Should further mformat1on be destred or should particular problems arise which are not cOV• 

ered sufficiently for the purchaser s purposes, the matter should be referr ed to the General EIP.ctric Company. 
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GEI-650848 Winding Temperature Equipment 

HEATER WELL AND 
CURRENT TRANSFORMER 

The heater well consists of a stain­
less steel tube surrounded by an outer 
brass shell with an air space between 
tube and shell. The assembly is mounted 
near the top of the transformer in the 
hottest part of the insulating and cool­
ing liquid. The tube itself is used as the 
heating element by connecting each end 
of it to the secondary of a current trans­
former. See Fig. 5. 

The air between the tube and brass 
shell acts as a thermal

· 
insulator and 

permits the heater to raise the tempera­
ture of the detector bulb above that of 
the surrounding cooling liquid. Since 
the well is liquid tight, the detector 
bulb can be inserted or removed with­
out lowering the liquid level or break­
ing the seal of the transformer. A union 
nut is used to secure the detector in 
the well. 

The current transfom1er is located in­
side the main tank. CAUTION : The 
secondary circuit of an energized current 
transformer MUST NOT be opened at 
any time. If any work needs to be done 
on the wiring of the A WR, the current 
transformer must be short-circuited. 

When required for calibration pur­
poses, a resistor is connected in parallel 

4------------�----� 

s- , .  '.;i� 

I .  TEMPERATURE DETECTOR 

2 .  CAPILLARY TUBING 

3 .  RESET SHAFT 

4 .  CABLE 

5. RESET SHAFT CAP 

with the heater ( Fig. 5) . The calibrating 
resistor is normally mounted inside the 
transformer control center. If the trans­
former is not equipped with a control 
center, the resistor is mounted on the 
underside of the main cover. Note that 
these leads must be disconnected when­
ever the cover is to be removed. 

When more than one winding tem­
perature indicator is used, the elemen­
tary connections for each instrument 
will be the same as those shown in 
Fig. 5 for a single unit. If an indicator 
and detector are both required in the 
same phase, their heater wells will be 
connected in series and separate cali­
brating ·resistors will be provided for 
each well as shown in Fig. 6. Similar 
connections are used for each pair re­
quired. 

INSTALLATION 

Thermometers and detectors are nor­
mally shipped in place on the trans­
former. When a device is removed for 
shipment, it will be identified by an ap­
propriately marked copy of the shipping 
list. The temperature-sensitive bulb of 
each device is covered with a material 
to furnish electrical insulation between 
it and the heating tube. Use care when 
inserting the bulb in the well to prevent 
damage to this insulation. Make sure 

the gasket is in place between the shoul­
der of the detector and the well before 
tightening the union nut. 

To install the eye-level device, mount 
the thermometer on the transformer as 
shown on the outline drawing. Remove 
the plug from the well and insert the 
temperature detecting bulb. Attach the 
capillary tubing along the side of the 
transformer, coiling any excess and se­
curing with the clips provided. The 
minimum safe bending radius for this 
tubing is 2 inches and undue bending 
and other abuses should be avoided. 
Make cable connections as indicated on 
the transformer connection diagram. 

OPERATION 

The hot-spot temperature of a trans­
former winding is determined by the 
load it carries, its thermal characteris­
tics, and the temperature of its cooling 
liquid. From the relationship between 
these factors a heater can be designed 
which, when supplied with a current 
proportional to that in the winding, 
will duplicate the winding hot-spot rise 
over top liquid. Placing such a heater 
around a well in the top liquid permits 
this rise to be added to the top liquid 
temperature. An equivalent of the wind­
ing hot-spot temperature can thus be 
meusured by inserting the temperature-

----------------------- 1 

-2 

I .  SWITCH SETTING INDICATOR 

2 .  TEMPERATURE DETECTOR 

3 .  RESET BUTTON 

4. CAPILLARY TUBING 

5 .  CABLE 

Fig. 2. Two-switch eye-level 
winding temperature 
indicator. 

Fig. 3. Three-switch eye-level 
winding temperature in­
dicator. 
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Fig. 4. Winding temperature 
detector. 

sensitive element of either the indicator 
or detector in this well. 

In the case of the detector, its re­
sistance coil readily assumes the tem­
perature of the well and therefore 
changes resistance in conformance with 
changes in well temperature. These var­
iations in resistance are interpreted by 
the remote instrument in terms of de­
grees centigrade to indicate the heater­
well temperature and thus the winding 
hot-spot temperature. 

RESETTING MAXIMUM­
READING POINTER 

To reset the red pointer on the local 
thermometer, remove the magnet (No. 3, 
Fig. 1 )  from its recess and place it 
over the magnetic disk mounted on the 
red pointer. Slowly wipe the magnet 
to the left across the face of the dial, 
keeping the magnet and disk aligned. 
The red pointer will follow the magnet 
across the dial until it rests against the 
white indicating pointer. When the mag­
net is not in use, replace it in the re­
cess and magnetic action will hold it 
in place. 

On the two-switch eye-level device 
remove the chained cap at the bottom 
of the case and pull the projecting shaft 
( No. 2 on Fig. 2 )  slowly until the red 
pointer rests against the white pointer. 
Replace the cap immediately to reseal 

WINDING LEAD ---

1-
0 

Winding Temperature Equipment GEI-650848 

the case. 

To reset the pointer on the three­
switch eye-level device push the button 
( No. 2 on Fig. 3 )  on the bottom of the 
case until the red pointer rests against 
the white pointer. 

TESTING AND ADJUSTING 

To check the operation of an indi­
cator and its switches or the detector 
and its remote indicator, remove the 
temperature detecting bulb from the 
well. Immerse the bulb in a container 
of liquid along with an accurate centi­
grade thermometer, heat to a constant 
temperature, and compare the instru­
ment reading with that of the test 
thermometer. 

INDICATOR 

The reading of the indicator and the 
test thermometer should be within plus 
3C minus 1C of one another at any 
temperature on the dial. Switch opera­
tion can be checked by connecting a 
test light or alarm across the contacts 
and heating the bulb. Each switch 
should operate within ± 2C of its set­
ting when compared with the indicator 
dial. 

The instruments are factory calibrated 
and no changes are recommended. How­
ever, the following provisions have been 
made for making adjustments when 
necessary. 

Local, Two-Switch 

Slotted plugs in the top of the indi­
cator case can be removed to provide 
access to the switch adjusting screws. 
After making the necessary adjustments, 
reseal the case using G-E compound 
A 15A 1 1A or Teflon tape on the plug 
threads. The adjusting screw for Switch 
No. 1 is on the right, facing the dial, 
and the Switch No. 2 adjustment is on 
the left. To raise the temperature set­
ting, turn the No. 1 screw counterclock­
wise, and the No. 2 screw clockwise. 

Switch No. 1 can be adjusted through 
a range of 75C to 90 C and Switch No. 
2 from lOOC to 125C. 

Local, Three-Switch 

Access for adjustment is through plugs 
in the case as with the two-switch in­
strument. Switches Nos. 1 and 2 have 
a common adjustment on the right and 
their settings are raised by tuming the 
screw in a counterclockwise direction. 
The Switch No. 3 adjustment is on the 
left and is raised by tuming the screw 
clockwise. Switch No. 1 has an adjust­
ment range of 75C to 85C and Switch 
No. 2 is fixed at 5C above the setting 
of Switch No. 1. Switch No. 3 has a 
range of lOOC to 125C and must be 
set at least 15C above Switch No. 2. 

Eye- Level, Twa-Switch 

Provisions have been made at the 
rear of the case for adjusting the pointer 
with relation to the dial. 

To change switch settings, the glass 
face and nameplate must be removed. 
The set screws can then be loosened to 
permit adjustment of the switch operat­
ing cams on the indicating pointer shaft. 
Switch No. 1 can be adjusted through 
a range of 60C to 1 00C and Switch No. 
2 has a range of 95C to 130C. When 
replacing the glass, be sure the gasket is 
in place to seal the case. 

Eye- Level, Three-Switch 

To adjust the pointer with relation to 
the dial, remove the glass face and name­
plate, loosen the set screw at the base of 
the pointer, rotate the pointer as re­
quired, and retighten the screw. 

To change the switch settings, move 
the switch setting indicator (No. 3 on 
Fig. 3 )  to a notch above the temperature 
indicated on the dial at which the switch 
is to operate. The switch adjustment 
range extends from 0 to 160C. 

When replacing the glass, be sure the 
gasket is in place to seal the case. 

MOUNTING 
WALL-, WINDING LEAD MOUNTING 

� E WALLJ 
WELL OF 

- DETECTOR tf--;.._ ___________ __,r=:-1 - �iii"c�6R 

1-
0 

--�� CALIBRATING 
RESI STOR 

Fig. 5. Elementary diagram lor one heater well. 

CALIBRATING 
RESISTORS 

Fig. 6. Elementary diagram lor indicator and de­
tector heater wells in series in the same 
phase. 
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G E K- 5 6 7 9A 

CAUT I ON 

T H E  P Y RANOL* I N SULAT I NG L I QU I D  I N  T H I S  T RANS FO RM E R  CONTA I NS 
P O L Y C H LO R I NAT E D  B I P H E N Y L S  ( P C B ' S ) .  CAR E  SHOUL D  B E  TAKEN TO PREVENT 
ANY E NTRY I NTO T H E  ENV I ROM E NT T H ROUGH S P I L L S , L EA KAG E , U S E , D I S POSAL , 
VAP O R I ZAT I ON O R  OT H E RW I S E . 

The i n fo rma t i o n on Py ran o l  con ta i ned i n  i n s t ruct i o n s  GE I -65074C 
s ho u l d be d i s rega rded a n d  i n s te a d , the user i s  refe r re d  to i ns truc t i o n s  
G E I - 6 50808 fo r deta i l s  on s h i p p i n g , h a n d l i ng ,  s ampl i n g ,  tes ti n g , 
fi l te ri n g ,  d i s pos i n g ,  etc . 

* Reg i s te red t ra dema rk o f  the Genera l E l e c t r i c Comp a ny 

fteH la•h•u&IAul• do ao& pwrport to aoYer aU de&al.l.i or yarla&loa• td eqDipmeat aor to prevlde for nel')' poulble c•�aiiOJ' 1e lie 
1111& Ia -•otloa wUb buM&IIaU.11, operAUoia or malatollalloe. Sboald fartbor laformaUoD be deo&red or llaoald parlloalar prolllem• ariM 
� are - oeYered ealfto&eatl7 for tile parob.aeer'• tn�rpGHI, tile matter ohoald be refe,·red to tile General Eleeute O.mp-J', 
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INSTRUCTIONS GEI-650808 

INTRODUCTIO N  

Pyranol insulating liquid i s  an aska­
rel which has been compounded to 
General Electric Company specifica­
tions and contains polychlorinated bi­
phenyls (PCB's). Care should be taken 
to prevent any entry of this material 
into the environment through spills, 
leakage, use, disposal, vaporization or 
otherwise. 

Materials that are unaffected by Py­
ranol have been selected for use in con­
structing Pyranol transformers and no 
substitutes should be made for these 
materials without the approval of the 
General Electric Company. 

These instructions contain certain 
excerpts from NEMA Publication No. 
TR-P6-1973 and/or ANSI standards 
C107 . 1  concerning techniques for hand­
ling and disposing of askarels and aska­
rel-contaminated materials. For fur­
ther information on this subject the 
user is referred to the latest revisions 
of these publications. 

SAFETY PRECAUTIONS 

Based on a long period of safe indus­
trial usage, it is generally thought that 
exposure to Pyranol is relatively harm­
less to humans. However, it is still rec­
ommended that exposure be held to a 
minimum. 

VAPORS 

Breathing of concentrated vapors in 
poorly ventilated areas or of fumes 
from heated Pyranol should be avoid­
ed. High concentrations of vapors can 
cause irritation of the eyes, nose, 
throat and upper respiratory tract. 

CAUTION - Hydrogen chloride gas 
is formed when Pyranol is decomposed 
by an dectrical arc. Although a sca­
venger is added to chemically neutral­
ize any of this gas dissolved in the li­
quid, some free gas may be present. 
This gas is an irritant and the inhala­
tion of large quantities can be danger­
ous and harmful to personnel. The 

Pyranol ® Insulating Liquid 

presence of hydrogen chloride gas even 
in small quantities is readily detectable 
by its strong odor and irritant action on 
the nasal membranes. Should anyone 
be exposed to a quantity of this gas, 
immediately escort him to fresh air. 

If exposure to high concentrations of 
Pyranol or its arced products is neces­
sary under emergency conditions, an 
approved gas mask of the organic 
canister-type or self-contained breath­
ing apparatus must be worn. Such ex­
posure should be under the surveil­
lance of other personnel capable of res­
cue in case of accident. If the odor of 
Pyranol or its arced products is detec­
ted by the person wearing protective 
equipment, he should immediately go 
into fresh air. All gas masks, respira­
tors and replacement parts should have 
Bureau of Mines approval and be main­
tained on a regular schedule in accord­
ance with the manufacturer's recom­
mendation . 

LIQUID 
Unlike mineral insulating oil, there is 

no fire hazard in handling Pyranol. A 
limited solvent action (similar to that 
for paint thinner) on the fats and oils of 
the skin with prolonged contact may 
lead to drying and chapping of the skin. 
As with insulating oil, some people are 
allergic to Pyranol and continued ex­
posure may result in skin irritation. 
Both the liquid and vapor are moder­
ately irritating to eye tissue. 

Operating procedures should require 
avoidance of contact with Pyranol. The 
use of porous gloves which can absorb 
and retain Pyranol is to be avoided. 
Resistant gloves and aprons of the neo­
prene, polyethylene, viton type should 
be used if contact is unavoidable. In 
case of spillage on the clothing, the 
clothing should be removed as soon as 
practical, the skin washed and the 
clothing laundered. 

Medicinal washes or mild detergents 
followed by the application of cold 
cream will reduce the irritation 
resulting when Pyranol comes in con­
tact with an open cut or abrasion. 

Safety glasses with side shields or a 
face shield should be worn when hand­
ling Pyranol. Eyes which have been ex­
posed to the liquid should be irrigated 
immediately with large quantities of 
running water for 15 minutes and then 
examined by a physician if the irrita­
tion persists. (A drop of castor oil has 
been found to reduce irritation. )  

Persons developing a skin irritation 
or respiratory tract irritation while 
working with Pyranol should be placed 
under supervision of a physician. 

Ingestion or swallowing of Pyranol is 
not generally regarded as a problem of 
the industry. Should accidental inges­
tion occur, a physician should be con­
sulted. Hands should be washed with 
warm water and soap before eating, 
drinking, smoking or using toilet facili­
ties. 

RECEIVING, HANDLING 

AND STORING 

RECEIVING 

Immediately upon receipt of a Pyra­
nol-filled transformer or shipping 
drums containing Pyranol an examina­
tion should be made for leaks. If leak­
age is evident either at this time or at 
any time thereafter, the cause should 
be corrected and the spillage soaked up 
with absorbent materials such as saw­
dust or fuller's earth, followed by a 
clean-up of the affected area with rags 
soaked with kerosene or other ap­
proved solvent such as perchloroethy­
lene or trichloroethylene. All materials 
used should be collected for proper dis­
position as described under "Disposal". 

HANDLING 

On those infrequent occasions when 
the Pyranol is removed for shipment, 
the transformer will be shipped gas 
filled and is to be liquid filled at instal­
lation. (Refer to separate installation 
instructions for filling procedures. ) If 
the transformer is located outdoors, 
adequate precautions must be taken to 
insure that no dirt or moisture enters 

Tftete inttructiont do not purport to cover all details or variation• in equipment nor to provide for every pouible contingency to be '"' in connection wiflt i1Ufolloti011, opera� 
lion or maintenance. Should further information be detired or should particular problem• ariM which ore not covered tufficienfly for the pvrdta..,.'t purpo,.,, the Moffet' tllould a. 
refwred fo the c-o/ Electric Compony. 
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GEI-650808 Pyranol lnsulating Liquid 

the Pyranol during the filling opera­
tion. Before opening a container of Py­
ranol allow it to stand until the liquid is 
at least as warm as the surrounding 
air. 

Before placing the Pyranol in the 
transformer take a sample from each 
container and make dielectric test as 
outlined under "Sampling" and "Test­
ing". If the tests are unsatisfactory, re­
store the dielectric strength before 
placing the Pyranol in the transformer. 
When transferring from containers to 
the transformer it is recommended 
that the liquid be passed through a fil­
ter press to remove any undetected 
moisture or sediment which may be 
present. 

Pyranol must be handled in contain­
ers, pipes, all-metal hoses, etc . ,  which 
are free from oil, grease, pitch, or 
other foreign materials, since these 
contaminate the liquid and decrease its 
nonflammable properties. All appara­
tus used in sampling, filtering, storing, 
or transporting Pyranol must be main­
tained for exclusive use with Pyranol, 
since it is extremely difficult to remove 
all traces of oil or other Pyranol con­
taminants from equipment of this type. 
Also, mineral oil is completely miscible 
in Pyranol , and it is practically impos­
sible to separate the two liquids after 
they have been mixed. 

All-metal hose must be used in hand­
ling Pyranol since rubber and rubber­
lined hoses are dissolved by Pyranol. 
This is also true of synthetic rubber 
hose. 

Use kerosene or other approved sol­
vent to remove all traces of Pyranol on 
the outside of the transformer tank. 
This precaution should be taken since 
Pyranol has a tendency to soften the 
paint. Examine the external surfaces of 
the transformer at intervals to see that 
the paint is unharmed. If places are 
found where the paint has been 
attacked, thoroughly clean the surface 
and repaint with a good grade of dura­
ble paint recommended by the General 
Electric Company. All Pyranol-con­
taminated materials are to be collected 
for proper disposition as outlined under 
"Disposal" . 

Shipping Notice 

Whenever any Pyranol-filled trans­
former or shipping drum is placed in 
transit it should be identified with a 
prominent label containing the follow­
ing warning or words to this effect: 

NOTICE TO CARRIER 

CAUTION - YOU ARE HANDLING 
A TRANSFORMER (OR DRUMS) 

2 

FILLED WITH PYRANOL INSU­
LATING LIQUID. THIS PRODUCT 
CONTAINS POLYCHLORINATED 
BIPHENYLS (PCB' S ) .  C A R E  
SHOULD BE TAKEN TO PRE­
VENT ITS ENTRY INTO THE EN­
VIRONMENT. IF A SPILL OR 
LEAK DOES OCCUR NOTIFY THE 
PROPER FEDERAL AND STATE 
AGENCIES IMMEDIATELY. 

STORAGE 

Shipping drums should be stored in­
doors in an area especially selected for 
this purpose. A curb should enclose the 
area to provide a basin for containing 
the Pyranol from one or more drums 
should they become damaged. The area 
must not have a drain which is connect­
ed to a sanitary or storm sewer. 

If necessary to store drums or cans 
containing Pyranol outdoors, protect 
the containers from the weather and 
direct contact with water. Regardless 
of location, all drums should be stored 
in a position which results in the bungs 
being under a positive pressure. Do not 
open a drum or can until the Pyranol is 
actually needed. Any change in tem­
perature while the containers are open 
will cause an exchange or air with the 
possibility of moisture entering the Py­
ranol. Partially emptied drums must be 
tightly resealed and stored in the same 
manner as above. 

PERIODIC INSPECTION 

The insulating liquid must be main­
tained at the proper level (see name­
plate) and for the longest possible serv­
ice life of the transformer, the dielec­
tric strength of the Pyranol should be 
maintained at a high value. It is recom­
mended, therefore, that the liquid be 
sampled and tested after the first few 
days of operation, again after six 
months, and yearly thereafter. Keep 
accurate records of the tests and filter 
or replace the liquid as indicated. 

The entire transformer should also 
be thoroughly checked for leaks at 
these same intervals. 

SAMPLING 

Pyranol samples should be taken in a 
manner to avoid any contamination of 
the environment. All rinsings and con­
taminated materials should be collec­
ted in suitable containers for disposi­
tion as outlined under "Disposal". 

The accuracy of test data can be seri­
ously affected by improper sampling. 
In order to obtain consistent results it 
is recommended that the methods out­
lined in the following paragraphs be 
observed. 

Strict attention should be given to 
the cleaning and drying of sampling 
and testing receptacles .  Samples 
should be taken when the insulating 
liquid is at least as warm as the sur­
rounding air to avoid the possibility of 
moisture condensation. If the trans­
former or drum is outdoors, the sample 
should be taken on a clear day with 
precautions being taken to guard a­
gainst contamination by windblown 
dust, etc. Observe the following pro­
cedure to obtain consistent results 
from samples taken either for field or 
factory tests. 

SAMPLING FROM 
TRANSFORMERS 

1. Impurities which tend to affect 
the dielectric strength of Pyranol will 
generally be found at the top and 
therefore the sampling valve is located 
on the side of the tank about one inch 
below the 25C liquid level. 

2. Samples should be collected in 
one quart, small neck, brown glass 
bottles with foil lined screw caps. If de­
sired, glass sampling bottles may be 
obtained from the General Electric 
Company as explained under "Testing 
Service." 

3 .  To clean the bottles, rinse with 
non-leaded, oil-free gasoline. Then 
wash with strong soapsuds , rinse thor­
oughly with distilled water, and dry in 
an oven at 105C to HOC for at least 8 
hours. After drying, the bottles must 
be tightly sealed.  Store them in a dry, 
dust-free cabinet or compartment. 

4. Carefully clean the sampling 
valve or plug and allow enough insula­
ting liquid to run out to remove any 
moisture or foreign matter which may 
have collected .  

5. Rinse the bottle carefully , at least 
three times, with small portions of liq­
uid drawn from the sampling valve. Al­
low the sampling bottle to drain thor­
oughly between rinses. 

6. Draw a sample into the bottle, 
leaving sufficient air space to allow for 
possible expansion of the liquid . Reseal 
the transformer and carefully seal the 
container to prevent exposure to the 
atmosphere. 

7.  When making repeated samp­
lings, observe the transformer liquid 
level and add make-up as required . 

SAMPLING FROM DRUMS 

1 .  Drums should remain undisturb­
ed for at least eight hours before being 
sampled . 
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fig. l Typical portable die­
lectric test set 

dried, and stored in the same manner 
as outlined for bottles. 

3. Take the sample from the top of 
the drum, observing the precautions 
previously outlined. 

TESTING 

Field and laboratory test samples, 
washings, etc . ,  should also be collected 
for proper disposal. Prior to testing, 
the sample should be examined visually 
for the presence of moisture, either in 
the form of separate droplets or as a 
cloud dispersed throughout the 
Pyranol, and for particles of insulation, 
evidence of carbonization, etc. 

DIELECTRIC STRENGTH 
A variety of high-voltage dielectric 

testing equipment may be purchased 
from the General Electric Company. A 
typical portable test set (Model No. 
9TUY8454) is shown in Fig. 1 and 
various console models are also availa­
ble. Follow the technique specified by 
the American Society for Testing and 
Materials, Designation: D877. The fol­
lowing paragraphs give a general out­
line of the procedure. 

1. Set the spacing of the l-inch di­
ameter electrodes at 0.100-inch. 

2. Wipe the test cup and electrodes 
clean . with dry, calendered tissue or 
clean, dry chamois and thoroughly 
rinse with non-leaded, oil-free, dry 
gasoline. 

3. Fill the test cup with dry gasoline 
and make a breakdown test under 

Pyranol lnsulating Liquid GEI-650808 

standard conditions of voltage applica­
tion (3kV per second rise) .  If the cup 
has a dieleetric strength above 25 kV, 
it is considered suitable for testing pur­
poses. Observe the usual precautions 
in handling gasoline. 

4. Immediately after the final rins­
ing with gasoline, rinse the test cup 
with the sample under investigation, 
and proceed with the test at once. 

5. The temperature of the sample 
when tested should be the same as that 
of the room, which should be between 
20 C and 30 C (68 F and 86 F) .  Tests 
made on samples above this tempera­
ture can be misleading. Under no cir­
cumstances should the test cup be cold­
er than the sample being tested. 

6. Agitate the sample gently before 
each filling to prevent variations in re­
sults due to a settling of contaminants. 
Pour the liquid into the receptacle 
slowly to avoid the formation of air 
bubbles and fill to overflowing. If air 
bubbles are present, gently rock the 
te�t cup a few times and wait at least 3 
minutes before applying voltage. 

7. Fill the cup at least five times, 
making one test per filling, and 
average the results. 

Since the Pyranol is a major portion 
of the insulation system in the trans­
former, its dielectric strength should 
be maintained as high as possible. A 
low breakdown voltage is an indication 
that impurities such as mositure, con­
ducting dust, lint, or carbonized parti­
cles have entered the liquid. Pyranol 
testing lower than 26kV (30 kV when 
new) should either be filtered to bring 
it back to its original condition or be re­
placed, depending on the condition of 
the liquid and economic considerations. 
Under normal operating conditions 
values of 30 kV and above can be main­
tained. 

FIELD TEST FOR 
MOISTURE CONTENT 

The following field test can be used 
to detect the presence of excessive a­
mounts of moisture in the insulating 
liquid: 

1. Obtain a sample of the insulating 
liquid when the transformer is at oper­
ating temperature. (Preferably above 
40 C. )  

2. Starting with the hot sample, 
rinse a clean, dry test tube with the liq­
uid to be tested, fill half full and stir 
continuously with a centigrade ther­
mometer while cooling to approximate­
ly 20 C. Cool as much as possible in the 
ambient air and complete the cooling 
by momentarily dipping the test tube 

in an ice bath, removing and stirring 
and then redipping, etc. 

3. Observe the sample carefully and, 
note the temperature at which initial 
cloudiness appears. Wipe the outside of 
the tube with a clean rag or paper 
towel to facilitate observation of the 
slight moisture cloud that may form. 
Compare to clean insulating liquid at 
ambient temperature in a similar tube 
if necessary. Examination for the pres­
ence of a cloud should preferably be 
made against a dark background and 
not directly into the sunlight. 

4. If cloudiness appears at 20 C or a­
bove, high to excessive moisture con­
tent is indicated . 

A. Inspect the unit for free water 
on the surface of the Pyranol. 

B. If free water is not present, a 
sample should be forwarded 
to the Laboratory for a quan­
titative analysis and recom­
mendations on treatment of 
the unit. See "Testing Serv­
ice ."  

5. If  cloudiness does not appear until 
the temperature is below 20 C, an ac­
ceptable moisture content range is in­
dicated. 

6.  This field test for moisture should 
be regarded as a rough test only and if 
there is any reason to question the con­
dition of the insulating liquid, a sample 
should be sent to a laboratory for an ac­
curate analysis. 

TESTING SERVICE 

Where suitable equipment and quali­
fied personnel are not available for con­
ducting the necessary tests, the user 
may wish to avail himself of the follow­
ing testing service offered by the 
General Electric Company. This serv­
ice includes preparation of the sample 
bottle, laboratory analysis, report of 
test results and recommendations on 
continued use or treatment. 

Upou receipt of an order through one 
of its apparatus Sales Offices, the Com­
pany will furnish the required 
one-quart sample bottles. These will be 
cleaned and dried at the factory and to 
insure dryness will be shipped contain­
ing a small desiccant which is to be dis­
carded prior to sampling. Since reliable 
tests are dependent upon reliable 
samples, the sampling procedures de­
scribed under "Sampline" and on the 
bottle itself should be carefully ob­
served. 

Return sample containers to the 
Laboratory, Medium Transformer Pro-
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GEI-650808 Pyranol lnsulating Liquid 

Fig. 2 Typical Pyranol purifier 
ducts Department, General Electric 
Company, Rome, Georgia 30161. Pack 
these samples carefully to avoid break­
age in transit. Recommendations for 
continued use or treatment will be 
furnished based on the following tests 
conducted in accordance with the indi­
cated ASTM methods. 

1. Dielectric strength, D877 

2. Acidity, D974 

3. Water content, D1533 

4. Color, D2129 

5. Condition (Visual ) ,  D1702 

6. Scavenger content (when re­
quested), D1701 

Be sure to answer the questions on 
the sample bottle label. This informa­
tion is essential if conclusions or recom­
mendations are to be made concerning 
the sample. For further information 
concerning specific problems, consult 
the nearest apparatus Sales Office of 
the General Electric Company. If the 
Pyranol in · question is known to be 
highly contaminated, transactions con­
cerning sampling, testing, returning 
for reclamation or credit, etc. ,  should 
be handled directly with the Monsanto 
Chemical Co. , St. Louis, Missouri. 

FILTERING 

If test results indicate that moisture 
or other contaminants are present, 
they can usually be removed by 
passing the insulating liquid throuh a 
Pyranol purifier (Fig. 2). This device 
may be used either as a paper filter 
press for drying or with fuller's earth 
and paper for purifying. For details of 

4 

the filtering procedure refer to instruc­
tions GEH-1031,  copies of which are a­
vailable upon request. For information 
on drying and filtering equipment con­
tact the nearest apparatus Sales Office 
of the General Electric Company. 

When filtering or conditioning Pyra­
nol, all of the precautions previously 
described for handling and disposal 
also apply to the filter papers, fuller's 
earth, etc. involved in this operation. 
See "Disposal". 

Filtration can be accomplished in the 
transformer or other container by cir­
culating the Pyranol from the top to 
the bottom through a filter press. How­
ever, this method is quite slow since 
the filtered Pyranol is continuously be­
ing mixed with the unfiltered. Filtering 
can be done faster and more efficiently 
by passing the liquid from the trans­
former, through the filter and into a 
separate, clean, dry container and then 
back through the filter again to refill 
the transformer. In this manner all of 
the Pyranol will be given two complete 
passes through the filter press. If addi­
tional filtering is still required, the en­
tire procedure can be repeated. 

The filter press will not remove large 
quantities of free water from the Pyra­
nol. When a large quantity of free wa­
ter is introduced into the filter it will be 
passed on through, emerging as finely 
divided droplets dispersed throughout 
the Pyranol. Therefore, if free water is 
present it should be removed before 
filtering is started.  As moisture is ex­
tracted from the Pyranol during the 
drying process, the filtering medium 
will become wet. Frequent samples of 
the outgoing Pyranol should be tested 

to determine when the filtering medi­
um should be replaced. 

NOTE - A scavenger has been added 
to the Pyranol to chemically neutralize 
any hydrogen chloride gas which may 
be absorbed by the liquid as a result of 
arcing. A portion of this scavenger may 
be lost during filtering operations, es­
pecially if the Pyranol is passed 
through fuller's earth. A test should 
therefore be made following filtering to 
determine how much of the scavenger 
has been lost and the quantity required 
to restore the Pyranol to its original 
condition. Laboratory testing facilities 
are available through the General Elec­
tric Company as outlined under "Test­
ing Service."  

A transformer contaminated with 
moisture may not only have moisture 
suspended in the insulating liquid, but 
may also have it in the windings and in­
sulation. The most efficient tempera­
ture for filtering moisture from the 
Pyranol is between 20 C and 40 C, but 
at this temperature the transfer of 
moisture from the windings and insula­
tion to the insulating liquid is quite 
slow. 

If the dielectric strength of the Pyra­
nol is still below 30 kV after filtering, 
consult the nearest apparatus Sales 
Office of the General Electric Company 
for additional information including 
possible recommendations on drying 
the entire transformer. 

DISPOSAL 

Disposal of Pyranol and Pyranol­
soaked materials should be accomplish­
ed by means in which there is no signif­
icant release of Pyranol to the environ­
ment. Methods employed for this pur­
pose include incineration of liquids and 
soaked software under carefully con­
trolled conditions at very high temper­
atures and by controlled landfill burial 
of apparatus and other hardware. A 
number of commercial firms have es­
tablished Pyranol disposal facilities of 
this type as indicated under "Disposal 
Services". 

The ultimate disposal of a Pyranol­
filled transformer may be accomplished 
by draining the Pyranol and then thor­
oughly flushing the interior with kero­
sene or other approved solvent such as 
perchloroethylene or trichloroethy­
lene. After removal of the PCB's in this 
manner the transformer is to be dis­
mantled with the burnable solids such 
as wood, cellulosic insulation, gaskets, 
etc. being set aside for proper disposal 
along with the accumulation of all 
liquids, washings, soaked rags, etc. 
The remaining metallic components www . 
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can then be handled as normal scrap. 

Shipping drums should likewise be 
drained and flushed before being hand­
led as normal scrap. 

DISPOSAL SERVICES 
In addition to the supervised dry 

landfill sites which may be used for the 
disposal of Pyranol-contaminated 
scrap, the following organizations may 
be contacted concerning use of their in­
cineration and/or landfill facilities. 
These firms offer a variety of services 
at a number of locations and therefore 

Pyrano l lnsulating Liquid GEI-650808 

it is generally advisable to make sever­
al inquiries in order to determine which 
is best suited to handle a particular dis­
posal problem. Specific disposal pro­
cedures, shipping instructions and cost 
should be discussed. Other firms may 
also offer suitable facilities from time 
to time so additional inquiries may be 
in order. If preferred, any of the Gen­
eral Electric Company Apparatus 
Service Shops may be contacted to 
serve as an intermediary. Known home 
officies and phone numbers include: 

Chem-Trol Polution Services, Inc. 
4818 Lake A venue 

Blasdell, New York 14219 
716*826-5850 

Monsanto Company 
800 N. Lindbergh Blvd. 
St. Louis, Missouri 63166 
314*694-3352 

Nuclear Engineering Company 
P. 0. Box 146 
Morehead, Kentucky 40351 
606*784-6611 

Rollins-Purle, Inc. 
P. 0. Box 3349 
Wilmington, Delaware 19899 
302*478-5150 
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GEK-45 2 1 4  

PRESSURE RELIEF DEV I CE 

The me ch an i cai s e lf-resetting pre s s ure re l i ef devi ce i s  us ed on t rans formers 
to pro t e ct the t ank against exce s s ive and dangerous pressures whi ch may bui l d  
up ins i de the t rans former t ank . When a. predetermine d  pressure i s  exce e de d ,  
the force o f  t h e  pressvre bui l d-up l i ft s  the di aphragm and vents t h e  t ank . 
The p re s s ure re l i e f  devi ce i s  norma l ly mounted on top of the t rans fo rmer 
either on the main cover o r  on a. manh o l e  cover .  It is o c cas i onal l y  used on 
as s o ci a t e d  l i qui d- fi l l e d  comp artments . 

DESCRI PTION 

The p re s s ure re l i e f  dev i ce cons i s t s  of a. dome - s h aped s t ain l es s  s t e e l di aphragm 
h e l d  i n  p l ace by compre s s i on spring s , suitab l e  g as ke t s , a p rot e ct ive hood , and 
a. l i ghtwe i ght p l as t i c  p in wh i ch gives vi sual i ndi cat i on that the un it has 
op e rat e d . See F i g . 1 .  

OPERATION 

When the force of the p re s s ure bui l d-up within the t ank ag ains t the s t ain l e s s  
di aphragm in the p res sure re l i e f  devi ce exceeds the force of t h e  compres s i on 
springs , the d i aphragm l i ft s  s l i ght ly and gas i s  exhaus t e d  t hrough the space 
b etween the di aphragm and the l ower cast ing . The t�nk p res sure t hen spre ads 
over the ent i re diaphragm are a ,  caus ing the devi ce t o  open rap i d l y  and remain 
open unt i l  the p res sure within the t ank fal l s  we l l  b e l ow the t ripping pressure . 
Then the di aphragm res e ats and s e a l s  the t ank to p revent ent rance of mois ture 
or forei gn mat eri a l . 

As the d i aphragm ri s e s  during operat i on i t  l i ft s  and b rings int o view a c o l or­
code d  p l as t i c  pin l o cat e d  in the cent er o f  the cover . Th i s  indicates that the 
re l i e f  device h as op erate d .  Th is pin wi l l  remain vis ib l e  unt i l  res e t  manua l ly 
by b e ing pushed down flush w i th the top of the pressure re l i e f  cove r .  Th e pin 
i s  y e l l ow for o i l - fi l l e d  un i t s  and red fo r Pyrano l� fi l l ed unit s .  

The pres sure at wh i ch the re l i ef i s  s et t o  ope rat e i s  determined by the ope rat ing 
pressure of the t rans former t ank . The t ank operating pre s s ure i s  s h own on the 
t rans former namep l ate and i s  a l s o  emb os s e d  on the rel i e f  devi ce . Tanks ope rat ing 
up t o  5 psi h ave re l i e fs s et at approxi mat e l y  8 p s i , and 7 . 5  ps i t anks h ave the i r  
re l i efs s et a t  approximat e ly 1 1 . 5  p s i . 

GAS ABSORBERS AND VENT P I PES 

I f  a Pyran o l® fi l l e d  t rans fo rmer i s  l o cat e d  in a poorly vent i l ated indoor are a ,  
provi s i ons shoul d b e  made e i ther t o  ab s o rb o r  t o  carry off any di s charged gases . 
Refer to the Nat i onal E l e ct ri c Code for regu l at i ons p e rt aining t o  the indoor in­
s t al l at i on of Pyrano l® fi l l e d  t rans forme rs . 

G as ab s orbers are des i gned for mount ing dire ct l y  o� t op of the pres s ure re l i e f . 
I ns t ruct ions for ins t al l i n g  and fi l ling the ab s o rb e r  are furn i shed with that 
devi ce .  

'ftiH lutnotleu 4e Dot prpert to OOftl' aU 4etolla II' yarfotloaa Ja eqalpiDODt DOl' to prOYide for eYOI'J penlli.. • .. _..., le .. 
••& Ia -•&loa will lu&allalln, openUoa or malatoaaaee. llllnld flartlter lafermaU• lle dealred or llaRid partiAnllar pnllleml uiH 
""'* an • oonnd •alfteleatl:r far tile pvehuer'• Jllll'IIOHI, tile matter ..... H nte.ftd le tile Oeural Bleebte Oeaapu:r. 
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- 2 - GEK- 4 5 2 1 4  

A special adapter flange with gasket and reducer , is avai lab l e  upon request 
for connecting a vent pipe to the re lief devi ce . See Fig . 2 .  I f  the vent 
pipe adapter flange is ordered with the transformer, the bolt circ le shown 
in Fig . 2 is furnishe d .  I f  the vent pipe adapter i s  not furnished with the 
trans former and added as a supp ly part , studs wi l l  have to be added to the 
cover to give bolt circle shown . Order vent pipe adapter by drawing number 
1 1 2A4035 G4 through nearest Apparatus Sales Offi ce of the General E lectric 
Company . 

CAUTI ON 

Painting . I f  pressure re lief devi ce is painted in the fie l d ,  care must be 
taken that paint is kept away from the space between di aphragm and flange , 
and away from the indicator bushing . 

Disassemb ly . Should it be necess ary to dis as sembl e  the pres sure re lief devi ce , 
caution must be exerci sed when removing the protect ive cover because the springs 
are under compres sion . I f  the devi ce is mounted on the transformer,  the internal 
tank pres sure is also act ing on the di aphragm . Bleed the pres sure out of the 
tank before removing the pressure re lief devi ce . 

r - - l  
I I 

OPERATION INDICATOR � : 

F I G .  1 .  PRESSURE RELIEF  DEV I CE 

l 
4 . 65" 

--t-
6 . 5 0" 

1 
1 4  . 1 4  "0 • D-.----.ooo� 

,.--- ( 8 )  . 500" HOLES 
EQUALLY SPACED 
ON 6 .  38 RADI US 

FIG . 2 .  VENT P I PE ADAPTER 
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INSTRUCTIONS GEK-5661A 

INTRODUCTION 

Fusible air-interrupter switch equiP­
ment, Fig. 1, is available in nominal 
voltage ratings of 4.8 and 13.8 kV and 
provides an economical method of pro­
tecting and switching medium voltage 
circuits on systems rated 2.4 through 
13.8 kV. For short circuit protection the 
air-interrupter switch mechanism can 
be placed in series with either expulsion 
or high-speed, current-limiting power 
fuses, according to circuit requirements. 

RECEIVING, HANDLING 
AND STORING 

RECEIVI NG 

Immediately upon receipt, make a 
thorough inspection for any damage sus­

tained while en route. This should pref­
erably be done before unloading and if 
damage or rough handling is evident, 
file a claim with the transportation com­
pany promptly and notify the nearest 
Apparatus Sales Office of the General 
Electric Company. 

All parts shipped separately are tag­
ged with an identification number and 
are listed accordingly on the packing 
slip enclosed in one of the boxes. To 
avoid the loss of small parts when un­
packing, the contents of each case should 
be carefully checked against the pack­
ing slip before discarding the packing 
material. 

HANDLI NG 

Removable lifting plates are provided 
on top of the compartment for conveni­
ence in handling with a crane. A spread­
er bar should be used to obtain a verti­
cal pull on these lifting plates. If crane 
facilities are not available, the equip­
ment can be moved into position using 
rollers under the base. Make sure the 
base remains fully supported by the 
rollers. 

STORING 

If it becomes necessary to place the 
equipment in storage, the following pre­
cautions should be taken to prevent cor­
rosion : 

Fusible Air-Interrupter 
Switch Equipment 

Fig. 7.  Typical fusible air-interrupter switch equipment 

1. Unpack the equipment. 

2. Coat all gears 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 mov­

able parts and electrical contact surfaces. 

4. If dampness or condensation is ex­
pected, it is recommended that a heater 
be placed inside the unit. On outdoor 
units this may readily be accomplished 
by isolating the heater already installed 
and connecting it to a temporary power 

supply. CAUTION-Move all cartons 

and other packing materials away from 

the heater before energizing. 

These instructions do not purport to cover all details or variations in equipment nor to provide lor every possible contingency to be met in con· 
nection with installation, operation or maintenance. Should further information be desired or should particular problems arise which ore not tOY• 
ered sufficiently lor the purchaser1s purposes, the matter should be referr ed to the General Electric Company. 
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GEK-5661 A  Fusible Air- Interrupter Switch Equipment 

Fig. 2. Fuse compartment 
located below switch 

DESCRI PTION 

Switch compartments are designed for 
indoor or outdoor service with provi­
sions for incoming lines to enter from 
above or below, using either potheads or 
clamp-type terminals. Two windows are 
provided on the upper front cover of 
switch units so that a flashlight can be 
used to observn the position of the 
switch without a reflecting glare in the 
operator's eyes. Simple instrumentation 
may also be furnished upon request. 

When fuses are furnished, they are 
located in the lower half of the com­
partment and access is provided by 
means of a hinged door as shown in 
Fig. 2. A mechanical interlock between 
this door and the air-interrupter switch 
serves to prevent access to the fuses 
while the switch is closed. Once the fuse 
compartment door has been opened, the 
interlock will also prevent closing of the 
switch until the door is reclosed. Fig. 3 
shows the interlock linkage and also the 
switch position indicator which is nor­
mally visible throt:gh the escutcheon on 
the switch compartment door. 

2 

AIR- INTERRUPTER SWITCH 

The air-interrupter switch furnished 
with this equipment is a three-pole, two­
position ( OPEN-CLOSED) disconnect­
ing switch with an integral interrupter 
capable of breaking load currents with­
in its rating. It is operated by means of 
a removable handle inserted through 
an opening on the front of the switch 
compartment and in the OPEN posi­
tion, provides a visible air break in the 
primary circuit. See Fig. 4A. For a com­
plete description of the switch and its 
operating characteristics, refer to separ­
ate instructions furnished for the switch. 

AIR- INTERRUPTER/SELECTOR SWITCH 

The air-interrupter/selector s w i t c h  
consists of a two-position ( OPEN­
CLOSED) air-interrupter switch in se­
ries with a two-position ( LINE 1/LINE 
2 )  selector switch. See Fig. 4B. The se­
lector switch is a dead-break device 
and is mechanically interlocked so that 
it cannot be operated unless the inter­
rupter switch is OPEN. 

The switch is applied where there are 
two separate incoming lines and pro­
vides three positions ( LINE 1/0PEN/ 
LINE 2) , allowing the operator to 
switch from one incoming line to the 
other in case of a failure of a primary 
feed, or to OPEN for planned main­
tenance. 

DOUBLE AIR- INTERRUPTER SWITCH 

The double air-interrupter switch con­
sists of a pair of two-position ( OPEN­
CLOSED) air-interrupter switches con­
nected in parallel on the load side (see 
Fig. 4C) and key-interlocked to prevent 
both switches from being CLOSED at 
the same time. The double switch can 
be furnished as an alternate to the se­
lector switch and has the advantage of 
separate compartments for each incom­
ing line, thus permitting maintenance of 
one line while the other is energized and 
reducing the probability of transfer of 
a fault on one cable to the other. 

INSTALLATION 

FOUNDATION 

In locating the equipment, considera­
tion should be given to the front and 
rear aisle space requirements as indi­
cated on the Outline drawing. The space 
at the front must be sufficient to per­
mit the opening of doors and at the 
rear space is needed for removing covers, 
installation of cables, inspection., and 
maintenance. Check local codes for spe­
cial aisle space requirements. 

The foundation or support must be 
level and strong enough to carry the 
weight of the transformer and switch 
equipment without sagging. If the foun­
dation is subject to vibrations, special 

mountings should be provided to reduce 
or eliminate transmission of vibrations 
to the equipment. Switch equipment is 
furnished with built-in channels, elimi­
nating the need for floor channels when 
mounted on a smooth, level floor. 

ASSEMBLY 

After the transformer has been set in 
position on the foundation, move the 
switch equipment into place and bolt to 
the transformer, using the sponge rub­
ber gasket when supplied. Refer to the 
transformer instructions for the proce­
dures to use in making gasketed weather­
proof joints. 

Remove any shipping bracing. Re­
move the temporary lifting plates from 
the front and rear of the switch com­
partment and store for possible future 
movement of the equipment. Anchor the 
compartment to the foundation using 
bolts and clips as shown on the Outline 
and other drawings. On outdoor units, 
the floor plates can be removed to per­
mit installation of the anchor bolts. 

CONNECTIONS 

Connect the strip heaters, if furnished, 
as shown on the Connection Diagram, 
and complete any other control or in­
strument wiring as required. Before in­
coming primary line connections are 
made, the cables should be identified 
to indicate their phase relationship with 
respect to the switch connections. This 
is necessary in order to insure that mo­
tors will rotate in the proper direction 
and in the case of two incoming lines, 
that the phase rotation will remain the 
same when switching from one to the 
other. 

Fig. 3. Fuse compartment inter­
lock and position indicator www . 
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Fig. 4. One-line compartment elementary diagrams 

Cable connections are normally made 
using either clamp-type terminals or pot­
heads. Potheads serve to protect the 
cable ends against the contaminating ef­
fects of weather, entrance of moisture 
and leakage of impregnating oil, and 
their insulating compounds improve the 
electrical characteristics of the joint. 

Stress relief cones are normally re­
quired on all shielded cables, both in 
potheads and on bare cables terminated 
without potheads. On lower voltage ca­
ble, belling out the end of the lead 
sheath will ordinarily provide sufficient 
stress relief. In all cases, carefully fol­
low the instructions furnished with the 
pothead and by the cable manufacturer 
for actual installation details such as 
minimum cable bending radius, stress 
cone application requirements a n d 
demensions, etc. 

I NSPECTION AND TESTING 

Make a final inspection to see that 
there are no tools, construction materials 
or other foreign objects left in the 
switch compartment. Although the 
equipment has been tested at the fac­
tory, a final field test should be made 
to be sure that the switch has been 
properly installed and that the connec­
tions are correct. The primary equip­
ment must be completely de-energized 
while the tests are being made. 

The extent of the tests performed 
will depend on the nature of the in­
stallation and the requirements of the 
user but in general should include at 
least phasing and grounding tests plus 
an operational check of the air-interrup­
ter switch as outlined in the switch in­
structions. If desired a high potential 

test at not over 75% of the voltage set 
by industry standards for factory test­
ing can be made to check the integrity 
of the insulation system. 

Interlocks 

After initial installation of the switch 
equipment, all necessary interlock keys 
should be inserted into the appropriate 
locks and all spare keys should be 
placed in the hands of a responsible 
person. This precaution is necessary 
since improper use of spare keys will 
defeat the purpose of the interlock sys­
tem. When provided, also make an ex­
amination of the mechanical interlock 
between the fuse compartment door and 
interrupter switch to see that it func­
tions as outlined under "Description." 

MAINTENANCE 

CAUTION - De-energize the equip­
ment before removing any panel or 
opening any door which provides access 
to the high-voltage components. 

WARNING - In order to complete 
the insulation system within the com­
partment, a certain amount of air gap 
is normally required in addition to the 
s o I i d insulation on the conductors. 
Therefore, do not rely upon the solid 

insulation to provide adequate protec­

tion to personnel. Inserting a tool or 
part of the body in this space when the 
circuit is energized may cause a break­
down of the insulation system and pro­
duce serious personal mJury and/ or 
damage to the equipment. 

A regular maintenance schedule 
should be established to obtain the best 
service and reliability from the switch 

equipment. The actual frequency of in­
spection should be adjusted for each 
application according to the importance 
of continuity of service and as experi­
ence dictates. For specific information 
regarding maintenance of the switch, 
lightning arresters, meters, etc., refer to 
the instructions furnished for each de­
vice. 

A permanent record of all mainte­
nance work should be kept for future 
reference. It is recommended that the 
record include reports of tests made, the 
condition of equipment and repairs and 
adjustments that were made. The switch 
equipment and connections should be 
given the following overall maintenance 
at least annually: 

1. Thoroughly clean the interior of 
the compartment, using a vacuum clean­
er and clean rags only. Do not use steel 
wool or oxide papers. 

2. Inspect cables for evidence of over­
heating and check connections to see 
that they are tight. 

3. Check any control wiring and see 
that all heaters are working properly. 

4. Check mechanical and key inter­
locks. 

RENEWAL AND SUPPLY PARTS 

Orders for renewal or supply parts 
should be placed with the nearest Ap­
paratus Sales Office of the General 
Electric Company. Specify the quantity 
required and give the catalog or draw­
ing number along with part numbers 
whenever possible. When requesting in­
formation or ordering parts, always in­
clude the serial number appearing on 
the transformer nameplate. 
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INSTRUCTIONS GEI-54043 

S I D EWALL B U S H I N G S  

1 .  NUT AND WASHERS 

2. CUSH ION 

3. GASKET 

4. TER M I N AL STUD 

5. CLAMP 

6. PORCELAIN 

I I  
I I  

Fig. I .  Detachable-cable type bushing 

G E N E R A L  

Porcelain is used as the major insulation in side­

wall bushings and upon receipt, an inspection should 

be made for chips and cracks. If there is evidence 

of damage or rough handling, file a claim with the 

transportation company promptly and notify the 

nearest Apparatus Sales Office of the General Elec­

tric Company. If it becomes necessary to replace a 

porcelain, the change can be made externally after 

the liquid level has been lowered below the bushing. 

DETACHABLE-CABLE TYPE 
To remove the porcelain on a detachable-cable 

bushing as shown in Fig. 1, remove nuts and washers 

( 1 ), cushion ( 2 )  and clamp (5) .  The porcelain (6) 

can then b e  removed and stud ( 4) will remain at­

tached to the transformer leads from inside the tank. 

When installing a new porcelain, use new cushions 

( 2 )  and gaskets (3) .  
STUD TYPE 

To replace the porcelain on a stud type bushing 

as shown in Fig. 2, bend locking collar ( 2 )  back 

and remove it along with nut ( 1 )  and the adjacent 

cushion ( 3) .  Pull out pin ( 9 )  by inserting a hooked 

wire in the end and then remove nut and washers 

( 6)  and clamp ( 5 ) .  Porcelain ( 4 )  can then be re­

moved, leaving stud ( 8)  attached to the winding 

leads. Replace cushions (3) and gaskets (7)  when 

installing a new porcelain. 

1 .  H EX-HEAD N UT 5. CLAMP 

2. LOCKING COLLAR 6. N UT AND WASHERS 

3. CUSHION 7. GASKET 

4. PORCELAIN 8. TERMINAL STUD 

9. PIN 

Fig. 2. Stud type bushing 

The,. indructions do not purport to coYer all details or variations in equipment nor to provide for every possible contingency to be met in connection with installation, open�� 
tion or maintenance. Should further information be desired or should particular problems ariJe which are not covered sufficiently for the purchaser's purpoJes, the molter should be 
referred to the General Electric Company. 

MEDIUM TRANSFORMER PRODUCTS DEPARTMENT 

G E N E R A L f/j E L E CT R I C  
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GEI-88767 

LOAD BREAK SWITCH 

TYPE SE- 100 

INTRODUCTION 

The type SE-100 Load Break Switch i s  manually or electrically operated, 
triple pole di sconnecting switch with an integral interrupter that has 
capability of interrupting transformer magnetizing and load current s 
within its rating . 

The SE-lOOS has a manually charged, spring stored energy operating mecha­
ni sm capable of closing the switch against maximum rated short circuited 
current . 

The SE-lOOE has an electrically charged ,  spring stored energy operating 
mechani sm wi th the same closing capabilities as the SE-1003 . 

The SE-lOOM i s  a manually clo sed and opened swit ch with load break abili­
ties as indi cated on the nameplate . 

Refer to the nameplate for complete ratings of any parti cular switch . 
Do not apply the swi tea for any duty where voltage or current le vels ?.re 
greater than those given on the nameplate . The chart below gives the 
ratings for the basic switches .  

SE-100 Switch Ratings 

Nominal Max . Design BIL Continuous Load Break Clo se & Latch Momentary 
Voltage Voltage KV Current Current Current Current 

KV KV Atnp s  Amps Amps 

r:x1 0J  4 . 8  5 . 5  60 600 600 40, 000 0 0  
0 0  4 . 8  5 . 5  60 1200 1 200 61 , 000 
..-! ..-!  13 . 2  15 . 5  95 600 600 40, 000 I I 
� rx1  13 . 2  15 . 5  95 1200 600 61 , 000 OJ OJ  

0 
60 600 400 400 0 4 . 8  5 . 5  r-i 13 . 2  15 . 5 95 600 100 100 I 

� 

The se instructions do not purport to cover all details  or variations in 
equipment nor to provide for every possible contingency to be met in 
connection with installation, operating or maintenance .  Should further 
information be desired or should particular problems ari se which are 

KA 

40 
61 
40 
61 

40 
40 

not covered sufficiently for the purchaser ' s  purposes , the matter should 
be referred to the General Electric Company . 

The switch i s  normally furnished with outside and interphase insulating 
barriers in a metal- enclosed housing for connection either directly to 
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the incoming side o f  a power transformer, the primary bus1or to cal:•les by 
the use of potheads . When applied with power fuses ,  the combination 
serves as a suc ce ssful switching and fault protection device . 

Operation of  the switch i s  accomplished by manual rotation o f  a har.Ldle  
through an arc of  180° . The SE-lOOS swit ch has a positive closing and 
opening operation supplied from the stored energy of springs . The SE­
lOOM handle must be operated manually with a full positive motion to 
assure proper closing and opening with the direct drive mechanism . The 
operating handle i s  often interlocked with other devices such as se con­
dary circuit breakers in order to assure sequential operation . 

The SE-lOOE switch i s  normally operated by energizing an integral elec­
tric motor that charges the springs for positive closing and opening 
similar to the handle of the SE-lOOS . The switch can be quickly con­
verted from electrical to manual operation with a handle for normal 
maintenanc e or emergency use . 

The interrupting ability of the switch i s  accomplished by the use of 
an arc chute type interrupter ( 5 )  Fig . 4 and an auxiliary blade ( 3 ) . 
When the switch i s  opened the auxiliary blade contacts ( 2  & 3 )  are the 
last to part and wil l  initiate an arc in the chute . The hot arc re­
leases gases from the plastic  chute in such volume that the arc i s  
blown away from the rapidly moving auxiliary blade and cooled b y  con­
tact with the large area of the chute sides . After the arc has been 
extingui shed, the blade will continue to open producing a sufficient 
air gap to i solate the terminals . 

RECEIVING, HANDLING, AND STORAGE 

Receiving and Handling 

Immediately upon receipt of the switch, an examination should be made 
for lo ss or damage sustained in transit . If inj ury or  rough handling 
is  evident , a damage claim should be filed immediately with the trans­
portation company and the nearest General Electric Apparatus Sales 
Office should be notified . 

Although damage due to handling i s  minimized because of the metal en­
clo sure , it i s  expected that due care will be exercised in the unpack­
ing and installation of the switch unit so that no damage will occur from 
careless or rough handling ,  or from expo sure to moi sture or dirt . Care 
should be exerci sed to prevent tools from striking any part of  the hous­
ing or switch iteslf . 

Loose part s asso ciated with the switch are always included in the same 
crate . Check all parts against the packing list to be sure that no 
parts have been overlooked . 

Storage 

It i s  recommended that the switch be placed into service immediately in 
its permanent location . If this i s  not po ssible , the following precau­
tions should be taken to i�sure proper storage conditions : 
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1 .  The switch should be stored in a warm dry location to protect the 
insulation parts from condensation . 

2 .  The switch should be stored in a clean location free from corrosive 
gases or fumes . Particular care should be taken to protect the 
equipment from moi sture and cement dust , as thi s combination has a 
very corrosive effect on many parts . 

3 .  Machined part s of the operating mechani sm should be coated with a 
heavy oil or grease to prevent rusting . 

If the switch is  stored for long periods of time , periodic inspections 
should be made to insure that corrosion of metallic parts or deteriora­
tion of insulation parts has not begun . Should the switch be stored 
under unfavorable conditions , steps should be taken to dry out or re­
place insulation parts before placing in service . 

INSTALIA TION 

-Mounting 

The switch must be mounted in the housing by supporting at both the 
front and rear . Care should be taken not to di stort the frame by 
mounting on unflat or out-of- square surfaces as twi sting may cause 
mi salignment of the contact s .  If necessary, shims should be used to 
prevent twi sting . 

Connection 

The connectiqns on the 600 ampere switch may be made from above or 
below the insulator support . The 1200 ampere switch must have the 
upper connections above the upper insulator support and the lower 
connection below the hinge support insulator . Connection of bus bars 
to thi s terminal can easily be made u�ing the provided terminal bolts . 
After connections to the switch have been made , the switch alignment 
should be checked as li sted below . 

When furnished as a complete housing,  the connections directly to the 
switch have been made at the factory . On these unit s ,  connections 
are made using the provided potheads , cable terminal connectors,  etc . 

Switch Alignment 

Prior to placing the switch in service the following adjustments and 
alignment checks should be made to insure proper operation . 

1 .  Before operating the SE-lOOE or SE-lOOS switch with the normal 
spring load, a slow closing of the blades should be made to check 
alignment . The power springs should be blocked as described under 
Spring Blocking and the three poles  of the switch operated slowly 
by the maintenance handle to assure freedom of motion and to check 
alignment . A slow closing operation can be made on the SE-lOOM 
switch with the normal operating handle . 
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2 .  Che ck all items li sted under Adjustments before the switch i s  put 
in operation and during each period of maintenance .  

DESCRIPTION OF OPERATION SE-lOOE AND SE-1003 

On the SE-lOOE and SE- 1003 switches both the clo sing and opening opera­
tion is accompli shed by the spring-charged mechani sm ( 6 ) Fig . 1 loc:ated 
on the front of the switch assembly . The mechani sm is  manually or el­
ectri cally charged but is completely di sengaged from the operating han­
dle as it begins to operate the switch . In thi s way the actual opE�ra­
tion of  the switch is independent of the operator . 

When operating either  switch manually , the handle should be rotated 
with a po sitive motion throughout its entire stroke . 

Clo sing Operation 

Closing the SE-lOOS switch, and the SE- lOOE switch set for manual opera­
tion , i s  accomplished by inserting the operating handle ( 1 )  Fig . 3 into 
the handle socket provided in the operating hub ( 7 ) Fig . 1 in the ��n­
clo sure and rotating in a counterclokwise direction as far as po sslble ( approximately 180 degrees ) . 

After a few degrees of handle rotation, the mechani sm will engage ��he 
primary spring ( 4 )  Fig . 1 located on the right side and compress  ij� 
fully . Continued rotation of the handle will push the spring over the 
toggle position and it  will  start to di scharge . A driving lug ( 5 )  
Fig . 2 will engage the drive crank ( 3 ) , which i s  directly connected 
to the main crank shaft ( 11 ) Fig . 2, j ust as the primary spring leave s  
the toggle position . When the main crank shaft has rotated a few de­
�ree s ,  the fully charged booster spring , located on the left side , 
( 5 )  Fig . 1 will pass its toggle position and the full energy of bo th 
spri ngs wi ll clo se the switch with sufficient force to close and l at ch 
against the current rating on the nameplate .  

During the closing operation the auxiliary blade will be  held out of 
the chute until just before the arcing contacts ( 6 ) Fig . 7 are engaged, 
then it is released to enter the chute and latch into the arc chute 
contacts  ( 2 }  Fig . 4 .  Thi s sequence of  operations will prevent pre­
strike in the interrupting area of the arc chute . 

At any time during the operation, until the primary spring reaches its 
toggle position, the handle can be returned to its starting position 
and removed . The mechani sm will completely reset to the starting posi­
tion . 

The SE-lOOE switch i s  normally electrically operated by energizing a 
motor ( 2 )  Fig . 10 . An internal gear driving mechanism will charge the 
springs and operate the switch in the same manner as the mechanical 
m ndle drive . 
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When the clo sing switch contacts are made the start- stop relay ( 3 }  
Fig . 10 will close contacts and energize the motor in the proper direc­
tion . At the same time a clo sing seal- in re lay (4 } assures a c omplete 
operation wi thout he sitat i on and made s the closing of the SE- lOOE 
switch independent of the operator . During the clo sing operation an 
aaxi liary swit ch ( 1 } will open the motor circui t  and arrange a seri e s  
o f  contac t s  for an opening operation . I t  wil l  also de- energize the 
start- stop relay that will c l o se a set of contacts in the motor circui t , 
shunting the field coils around the armature , there by effe cting a 
dynami c brake . Refer to wiring diagram Fig . 12 . 

Openi� Operation 

To open the SE- 1003 swit ch, and the SE- l OOE swit ch set for manual opera­
tion, the operat ing handle i s  inserted into the handle socket and ro­
tated in a clockwi se direction as far as possible ( approximately 180° } . 

After a few degrees of handle rotation, the mechani sm will engage the 
primary spring ( 4 )  Fig . 1 and compre ss i t  fully . Continued handle ro­
tation will push the spring over the toggle position and it wi ll start 
to di scharge . A driving lug ( 5 }  Fig . 2 will engage the drive c rank ( 3 }  at the toggle posi tion of the primary spring and will turn the 
main crank shaft ( 11 } . When the main crank shaft has rotated a few 
degree s  past the primary spring toggle po sition, the spring wi l l  di s­
charge , opening the switch ,  and charging the booster spring ( 5 }  Fig . 1 
for the next closing operation . 

The primary blade ( 11 )  Fig . 7 travel will c ause the primary contac t s  
( 5 )  to part first and the arcing contacts ( 6 }  a few degree s later . 
The spring loaded auxil iary blade ( 3 }  Fig . 4 wil l  remain latche d  to 
the contact s ( 2 )  inside the arc chut e . At a predetermined po sition 
o f  the primary blade s ,  the auxiliary blade wil l  be rel eased and wi ll 
snap open at a high velo city . 

A s  the arc chute contacts part , an arc i s  e stabli shed between the aux­
i liary blade tip ( 3 )  Fig . 4 and the finger contacts ( 2 ) . The hot arc 
release s gases from the plastic arc chute material di spersing the arc 
over a large area of the chute side s .  The rapidly cooled arc i s  ex­
t ingui shed in the chute and the auxil iary b lade will continue to travel 
unti l  a suffi c i ent air gap is achieved to withstand BIL voltage s .  

The SE- lOOE swi tch when opened ele ctrically by the motor drive wi ll 
have the same sequence of operations as when the manual handle i s  
used . The electri cal sequence i s  the same a s  de scribed i n  the clo sing 
operat ion except seal-in relay ( 5 )  Fig . 1 0  i s  used . 

ADJUSTMENTS SE- lOOE AND SE- lOOS 

Spring Blocking 

For most o f  the adj ustments it will be ne c e s sary to operate the swit ch 
slowly with the maintenance handle . To do this the power springs must 
be blocked using the following pro cedure . Refer to Fig . 2 .  
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l .  Remove the rear bolt from position ( lA ) of the spring stop ( 2 )  
located on the upper right angle frame . On l200A switches it may 
be necessary to loosen the front bolts of the right hand barrier 
to have access to the bolts .  

2 .  Rotate the stop until it i s  vertical , replace the bolt that had 
been removed in the lower location ( 1 )  and tighten . 

3 . The SE-lOOE mechanism must be put into the manual operation con­
dition before operating with the manual handle .  Disengage the 
electrical operator by sliding the yellow pawl block toward the 
center hub using a screw driver or other small tool Fig . 10 . 
When the switch i s  closed the pawl will appear in the left hole , 
when open the right hole . 

4 .  Using the normal operating handle rotate in a counterclockwi se di­
rection ( direction of close ) until the spring yoke on the right 
contacts the stop . 

5 .  Remove ope rating handle and insert maintenance handle ( 2 )  Fig . 3 
on main square shaft and screw the blocking pins ( 3 )  Fig . 3 in t.he 
left and right spring guide at ( 4 ) Fig . 2 .  The springs are now 
safely blocked and the maintenance handle will  open and clo se the 
switch for adjusting purposes . 

Upper (Closed ) Mechanism Stop 

The upper buffer stops ( 3 )  Fig . 5 located on either side of the mecha­
ni sm at the ends of the main crank shaft , must be adjusted to positi.on 
the operating rod cranks when the switch is closed . Operate the swi.tch 
to the fully clo sed position . 

The operating rod must go over toggle approximately t"  at the crank 
connection when the switch is  closed . A simple means of measuring 
the correct toggle angle i s  to place a straight edge along the uppei' 
side of the operating rod and extend it until it i s  over the square 
main shaft ( 10 ) Fig . 6 .  The dimension from the straight edge to thE! 
closest corner of the square shaft should be 1/4" to 3/8 " . 
If adjustment of the stop i s  necessary , remove the cotter pin holdir� 
the stop ( 3 )  Fig . 5 and move washers and metal shims from the front to 
the rear ( or the reverse ) until the proper toggle angle is  obtained.  
Adjust the stops at both ends of  the main shaft the same amount to 1�eep 
them balanced . 

Primary Wipe 

The operating rod must fully close the switch primary blades to obtain 
the correct primary finger wipe . 

With the switch in the closed position,  pull  the top of the primary 
blades to the frQnt with your hands to remove connection clearances ,, 
There should be l/64 " to 1/32 " clearance between the buffer ( 8 )  Fig ,, 7 
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and the primary blade buffer stop { 1 )  Fig . 1 .  Ther� should al so be 
3/16 " to 1/4 11 between the edge of the primary blade and the front of  
the primary contact support . 

Adj ust the length of the rod by use of the adj usting nut s { 6 )  Fig . 6 
to obtain the 3/16 " to 1/4 " gap then adjust the buffer { 8 )  Fig . 7 by 
adding or removing shims to get the 1/64 " to 1/32 " clearance . 

Primary Gap 

The primary gap should be measured with the primary blades in the normal 
position . A measurement should be made from the buffer stop or spacer 
( 3 )  Fig . 9 to the primary finger { 2 ) . The same primary finger , the 
bottom finger , should be used on both 600A and 1200A switche s .  The 
dimension should be 11 1 1  plus or minus 3/8 " . If thi s dimension i s  not 
correct , the lower buffer stop ( 6 )  Fig . 5 should be adj usted in a simi­
lar manner to the adj ustment on the upper stop . Move shims and washers 
from the top to the bottom of the stop { or the reverse ) as required . 
Adj ust the stops at both ends of the main shaft the same amount to keep 
them balanced . 

Primary and Arcing Contact Alignment 

Close the primary blades { 12 )  Fig . 8 slowly by the use of the m ainte­
nance handle and note the engagement of the primary contact s (4 ) ,  arc­
ing contact s ( 6  & 8 ) , and guide block ( 10 ) . The blades should center 
around the guide blo ck without bearing heavily on either side . They 
should also be centered in the primary and arcing contact fingers . 

If the blade s press hard against the sides of  the guide block, loosen 
the ( 2 )  bolts  ( 11 )  Fig . 8 holding the block . Again check the contact 
alignment . If the contacts are properly aligned, reposition the guide 
blo ck and bolt securely . 

If the contact s are not in alignment , loosen the bolts holding the 
top insulator and position the insulator to center the contacts . 
After securing the insulators , reposition the guide blocks and tighten 
the bolt s .  

Be certain the insulator i s  moved only in a horizontal di rection . 
Vertical displacement may cause mi salignment of the auxiliary blade 
contacts . 

Arc Chute Alignment 

The arc chute must be positioned to allow entry of the auxiliary blade ; 
to latch, and finally,  to release the auxiliary blade at the proper 
time . 

With the operating springs blocked, turn the contact arm ( 12 )  Fig .  7 
slowly closed and check the entry of the auxiliary blade ( 7 )  into the 
arc chute ( 1 ) . The blade should enter smoothly and be in the center 
of the opening . If the blade scrapes heavily on the sides of the 
chute , loosen the ( 2 )  bolts at the top { 2 )  Fig . 7 and the ( 2 )  bolts 
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( 10 )  Fig . 7 at the bottom of the chute . Position the chute so that 
the blade will travel the full length without binding or heavy scrap­
ing , and tighten the bolts . 

A dimension of 1-1/6 "  should be maintained from the rear edge of the 
arc chute to the front edge of the primary finger contact support at 
all time s when moving or re-aligning the chute . Re:f"er to Fig . 7 .  The 
auxiliary blade contacts ( 2 )  Fig . 4 inside the chute should be proper­
ly positioned to latch the auxiliary blade when thi s dimension i s  
maintained . 

The auxiliary blade must be released by the contacts when the primary 
blade has been opened to a predetermined gap . With the operating 
springs blocked,  open the primary contacts and slowly move the printary 
blade until the auxiliary blade i s  released . At the point of release 
the gap from the lower edge of the primary finger ( the bottom fingE!r 
( 2 ) Fig . 9 to the buffer stop or spacer ( 3 )  should be 4-7/8 " to 5-3/8 " 
on the 4 .  8KV and 7 -1/8 " to 7- 3/4 " on the 13 . 2 KV switch . If the gBLP 
i s  not correct the vertical location of the chute must be changed . 
For gaps greater than the above range , the chute must b� lowered, for 
gaps that are less the chute must be rai sed . To adjust the chute , re­
move the upper and lower mounting bolts  ( 2  & 10 ) Fig . 7 .  Move shims 
( 3 )  from the bottom to the top of the support to decrease the gap . 
To increase the gap , move some of the top shims to the bottom support . 

When the rel ease gap is  properly set , check again the dimension from 
the back edge of the chute to the primary contact finger support and 
the alignment of the auxiliary blade in the chute opening . 

Auxiliary Blade Release 

The auxiliary blade release hook ( 14 )  Fig . 7 should be adj usted to 
hold the blade out of the arc chute until a predetermined position 
in the closing operation . 

C l o s e  the swi t c h  slowly with the maintenance handle and note the pc, si­
tion of the primary blades  when the auxiliary blade is released by the 
hook . The hook should be adjusted by setting the camming screw ( 8 }  
Fig . 4 to release the auxiliary blade within the range of 1/2 " before 
Primary contacts touch . After adjustment i s  made the lock nut ( 9 )  
Fig . 4 should be tightened . 

Primary Contact Pre ssure 

The primary finger pressure has been adjusted at the factory to be 12 
pounds per contact on the 600A switch and 24 pounds per contact on the 
1200A . Thi s can be measured with a pull scale exerting a pressure 
against the contact surface . The contact pre ssure of each finger ( 5 )  
Fig . 7 should be measured individually . Increase or decrease the c:on­
tact pre ssure by loosening or tightening the contact bolt s  ( 4 ) Fig . 7 .  
Arcing Finger Contact Pre ssure 

The arcing finger contact pressure should be 12 pounds on all 600A and 
16 pounds on all 1200A switches . Thi s pre ssure can again be measured 
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with a spring scale against the contact surface .  Loo sen or tighten 
the contact bolts ( 7 ) Fig . 8 as necessary . 

Primary Blade Hinge Pressure 

The correct hinge pressure is  e ssential for proper operation of the 
switch . The hinge pressure i s  diffi cult to measure , but a required 
torque to move the primary blades can be easily measured and can be 
substituted for a ,pre ssure measurement . The break away torque of 
the hinge ( the torque required to start the blade s moving ) should 
be between 60 pound-inches to 90 pound- inche s on 600A and 85 pound­
inches to 110 pound-inches on 1200A switches . Thi s can be measured 
by pulling at the buffer stop or spacer ( 1 )  Fig . 1 on the primary blade 
with a spring scale without the primary contact s ,  arcing contacts , and 
auxi�iary blade contacts engaged . The scale reading should be 5! to 
8t # on 600A and 8 to 10 # on 1200A switches . If adjustment i s  nec­
essary , remove a cotter pin from either side of the hinge pin ( 16 )  
Fig . 7 and tighten or loosen the nut as required .  Move the nut in 
increment s of one sixth of a turn to as sure line-up of cotter pin 
hole and slot in the nut . 

Control Pow er Check SE-lOOE 

After the switch has been opened and clo sed several time s with the 
maintenance closing handle and all adjustments have been checked as 
described , the operating voltage should be checked at the motor ter­
minal board . For electrical operation of the mechanism, the control 
powe r may be either an alternating or direct current source .  The 
nominal range for the closing and opening voltages are given on the 
motor nameplate . The following ranges are standard . 

Nominal Closing and Opening 
Voltage Voltage Range 

125V d- e 90 - 130V d- e 
250V d- e 180 - 260V d- e 
115V a-c 95 - 125V a- c 
230V a- c 190 - 250V a- c 

Auxiliary Switch 

The auxiliary switch ( 1 )  Fig . 10 i s  mounted in the mechani sm area 
and is operated by several links from the main shaft . The switch 
consists of "a " contacts  that are open when the SE- lOOE switch i s  
open and "b " contact s that are open when the SE-lOOE switch is  closed . 
The contact s are used for relay operation and setting up the motor 
circuits for close and open operations . Several "a " and "b " contacts 
are available for special appli cations by the customer . 
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LUBRICATION 

In order to maintain reliable operation, it i s  important that all parts 
of the mechani sm be properly lubri cated at all time s .  All bearing s  and 
other parts of the me chani sm subj ected to wear have been properly lu­
bri cated , during assembly at the factory ,  using the finest grades of 
lubricant s available .  However, even the finest oil s and greases have a 
tendency to oxidize wi th age , as  evidenced by hardening and darkening 
in color . Elimination of the hardened lubricant i s  e ssential for the 
proper operation of the switch . Also frequent operation of the devi ce 
causes the lubricant to be forced out from between the bearing surfaces . 
A simple lubrication will often clear up minor di sturbances whi ch might 
be mistaken for more serious trouble . 

A definite lubrication schedule should be set up taking into considera­
tion the frequency of operation of the switch and local conditions . 
Until such a schedule i s  worked out , the switch should be lubricated 
at each periodic inspection and al so whenever it is overhauled, in ac­
cordance with the lubrication chart , Fig . ( 11 ) . It i s  also recommended 
that the device  be operated at regul ar intervals to insure the user that 
the equipment i s  operating freely . 

The lubri cation chart , Fig . ( 11 )  i s  divi ded into two methods of lubrica­
tion . The first method outlines the maintenance lubrication which should 
be performed at the time of periodi c maintenance ,  and requires no di s­
assembly . The second method outline s a lubrication procedure similar 
to that performed on the device at the factory , but should be used only 
in case of a general overhaul or disassembly for other reasons . 

General Electric Lubricant s D50Hl5 and D50H47 are available in 1/4#: col­
lap sible tube s .  It is so packaged to insure cleanline s s  and to prevent 
oxidation . 

Method of Cleaning Bearings 

Whenever cleaning i s  required, the bearings should be placed in a con­
tainer of clean petroleum solvent or similar cleaner . DO NOT USE CARBON 
TETRACHLORIDE . If the grease in the bearings  has become badly oxidi zed, 
it  may be necessary to  use alcohol ( type used for thinning shellac ) to 
remove it . Ordinarily , by agitating the bearing s  in the cleaning solution,  
and using a stiff brush to remove the solid parti cle s ,  the bearings can 
be satisfactorily cleaned . Do not handle the bearings with bare hands 
as deposit s  from the skin onto the bearing s  are inductive to co�ro sion . 
If the bearing s are touched,  the contamination can be removed by washing 
in alcohol . After the bearings  have been thoroughly cleaned, spin them 
in clean new light machine oil until  the cleaner or solvent i s  entirely 
removed .  Allow thi s oil to drain off and then repack them immediately 
with G-E lubricant D50Hl5 being sure all metal parts are greased . 

NOTE : If it  becomes necessary to clean the bearings  in alcohol ( shellac 
thinner ) ,  be sure the alcohol i s  perfectly clean, and do not allow the 
bearings  to remain in the al cohol more than a few hours . If it  i s  desir-
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GEI-88767 

able to leave the bearings in the al cohol for a longer time , an in­
hibited alcohol such as i s  used for anit-freeze should be used . Even 
then the bearings should be removed from the alcohol within twenty­
four hours . Esso Anti-Freeze and Du Pont Zerone are sati sfactory for 
thi s purpose . Precautions against the toxi c effects of the al cohol 
must be exerci sed by wearing rubber gloves  and by using the alcohol 
in a well ventilated room ; exce ssive expo sure to the fumes i s  some­
times unpleasant to personnel . Washing the bearings  in the light 
oil  and draining should follow immediately , then apply the lubricant . 

The hinge of the primary contact arm ( 16 )  Fig . 7 should be di sassembled 
cleaned , and lubri cated with G . E .  D50H47 lubricant at general overhaul 
periods . A thin film of G . E .  D50H47 should al so be applied to the 
silvered area of the primary oo ntact arm where i t  enters the primary 
fingers ( 5 )  Fig . 7 ,  and the arcing contact blade where it  enters the 
arcing contact fingers ( 6 )  Fig . 7 .  

NOTE : Do not grease auxiliary blade ( 7 )  Fig . 7 .  

DESCRIPTION OF OPERATION SE- lOOM 

The SE- lOOM switch ha s a direct mechanical drive and the closing and 
opening energy i s  supplied by the operator . 

When operating the switch,  the handle should be rotated with a posi­
tive motion throughout its enti re stroke . 

Clo sing Operation 

Clo sing the switch is accompli shed by inserting the operating handle 
( l )  Fig . 3 into the handle socket provided in the operating hub ( 7 )  
Fig . 1 in  the enclo sure and rotating in a counterclockwi se direction 
as far as po ssible ( approximately 180° ) . 

During the clo sing cycle the auxiliary blade ( 7 )  Fig . 7 will be held 
out of the arc chute unti l  the primary blades  ( ll )  are almo st closed . 
Just before the primary contact s ( 5 )  Fig . 7 touch , the auxil iary blade 
i s  released and will be the first part to close . 

The mechani sm has a direct gear drive to the main shaft of the switch 
and depends entirely on the operator to produce a smooth and positive 
motion to sati sfactorily close . 

Opening Operation 

To open the switch insert the operat ing handle into the handle socket 
and rotate in a clockwi se di rection as far as possible ( approximately 
180 degrees ) .  

The primary contacts ( 5  & 11 ) Fig . 7 will part first . When the pri­
mary blade gap i s  suffi cient , the auxiliary blade ( 3 )  Fig . 4 will be 
released and will snap open at high velocity . 
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ADJUSTMENTS SE- lOOM 

Upper ( Clo sed ) Mechani sm Stop 

Refer to Page 6 .  

Primary Wipe 

When the switch i s  in the closed position, there should be no clearance 
b-etween the primary blades and the primary finger support . The length 
of the operating rod should be adjusted so that there i s  noticeable 
force involved when the operating rod goes  over center near the end of 
the closing stroke . When the switch is fully closed it should requi re 
between 30 and 40 pounds force to break the toggle . Thi s force i s  ap­
plied at the bolt in the mechani sm end of the operating rod and i s  ap­
plied downward perpendicular to the long axi s of the operating rod .  Thi s 
force may be increased by lengthening the rod and decreased by shortening 
the rod . 

Primary Gap 

Refer to Page 7 .  

Primary Contact Alignment 

Clo se the primary blade s ( 12 )  Fig . 8 
nance handle and note the engagement 
guide block ( 10 ) . The blades  should 
out bearing heavily on either side . 
the primary contact finger s .  

slowly by the use of the mainte-
of the primary contacts  ( 4 ) ,  and 
center around the guide block with­
They should al so be centered in 

If the blades pre s s  hard against the sides of the guide block , loosen 
the ( 2 )  bolt s ( 11 )  Fig . 8 ho lding the b l o c k . Again check the contact 
alignment . If the contacts  are properly aligned,  repo sition the guide 
block and bolt securely . 

If the contacts  are not in alignment , loo sen the bolt s holding the 
top insulator and position the insulator to center the contacts . 
After securing the insulators , repo sition the guide blocks and tighten 
the bolts . 

Be certain the insulator i s  moved only in a hori zontal direction . 
Vertical di splacement may cause mi salignment of the auxiliary blade 
contact s .  

Arc Chute Alignment 

Refer to Page 7 .  
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Auxi liary Blade Release 

The SE- lOOM hook rel ease should be adj usted to release the auxi l i ary 
blade when the primary contacts and blade are 1/2 " to 1 "  apart . 
Be certain the auxi liary blade lat che s into the arc i ng contacts in 
the chut e on each operation . The auxi l iary blade is released before 
the primary c0nt a c t s  are clo sed so that it will clo se first and give 
a positive clo sing ac tion even when the switch is inadvertantly op­
erated slowly . 

Primary Contact Pre s sure 

Refer to Page 8 .  

Primary Blade Hinge Pre s sure 

Refer to Page 9 .  

Lubri c ation 

Refer to Page 10 . 

FINAL I NSPECTION ALL SWITCHES 

Before placing the SE-100 into servi c e ,  a final i nspection should 
be made consisting of the following : 

1 .  Check all nut s ,  washe r s ,  bo lt s ,  cotter pins and terminal conne c­
t i ons for tightne s s . 

2 .  See that all bearing surface s  of the mechani sm have been lubri­
cated . 

3 .  Operat e the devi c e  slowly several times by hand and note that 
there i s  no binding or exce s sive fri ction . 

4 .  see that any place where the surface or the paint has been dam­
aged during instal l ation i s  repainted immediatel y . 

5 . Replace all barriers , cover s , and any other part s  that may have 
been removed during installation . 

Hi- Potent ial Te st 

If the devi c e  ha s been stored for a long period o f  t ime before instal ­
lation, i t  i s  recommended that the insulation be checked before i t  i s  
placed i n  servi c e . A s tandard 60 cycle high potential t e st a t  14 , 000 
volt s RMS for the 4 . 8KV switch and 27, 000 vo lts RMS for the 13 . 2  KV 
swit ch will normal ly indi cate whether the devi ce i s  sati sfactory for 
servic e . With the swi tch contacts in the ful ly opened po sition, apply 
the high potenti al to each terminal individually for one minut e with 
all other terminal s and the frame grounded . After high potential t e s t s  
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are made all organic insulating materials should be inspected for 
vi sible leakage current paths,  and necessary action �ust be taken to 
replace insulation that may have been affected by moisture absorption .. 

The high potential test is also recommended for devices which have be•�n 
removed from service and stored over an extended period of  time under 
unfavorable atmospheric conditions . 

NOTE : Before applying a hi-potential test make certain that the switch 
has been di sconnected from both the source and load . 

If the SE-lOOE secondary wiring i s  to be given a hi-potential test at 
1500 volts ,  remove both of the motor leads from the terminal board. 
Failure to disconnect the motor from the circuit may cause damage to 1;he 
winding insulation . 
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DESCRIPTION 

Primary Contact Finger 
Primary Contact Finger 
Primary Contact Spring 
Primary Contact Spring 
Primary Contact Finger 
Retainer 
Primary Conta�t Finger 
Retainer 
Primary Contact Blade 
Primary Contact Blade 
Arcing Contact Finger 
Arcing Contact Finger 
Arcing Contact Spring 
Arcing Contact Blade 
Arcing Contact Blade 
Arc Chute Assembly 4 . 8KV 
Arc Chute Assembly 4 . 8KV 
Arc Chute Assembly 13 . 2KV 
Auxiliary Blade 4 . 8KV 
Auxiliary Blade 13 . 2KV 
Motor 115V-ac - 125V-dc 
Motor 230V- ac - 250V-dc 
Relay 115V-ac 
Relay 125V-dc 
Relay 230V-ac 
Relay 250V-dc 
Auxiliary Switch 
Operating Rod 
Operating Rod 

RECOMMENDED RENEWAL PARTS 

AMP QUAN . I 
I RATING PER 

SE- lOOE 

600 24 121A7458 P-2 
1200 48 161A4219 P-2 

600 12  456A806 P-1 
1200 48 456A806 P-1 

I 600 I 12 I 105C9352 P-5 

1200 24 105C9352 P-5 
600 6 105C9365 P- 3 

1200 3 105C9366 P- 13 
600 6 105C9360 P- 1 

1200 6 105C9360 , G- 2  
All 6 161A5829 P- 1 
600 3 105C9366 P-4 

1200 3 105C9366 G-1 
600 3 105 C9350 G-1 

1200 3 105C9350 G-1 
All 3 105C9350 G-2 
All 3 114C5395 G-2 
All 3 114C5395 G- 1 
All 1 105C9393 P-5 
All 1 105C9393 P-6 
All 3 137 A7575 P-5 
All 3 1 37A7575 P- 1 
All 3 137A7575 P- 2 
All 3 137A7575 P-3 
All 1 137A9192 G-7 
600 3 114C5394 G-l 

1200 3 114C5394 G- 2 

CAT . NO . 

SE-lOOS I SE- lOOM 

121A7458 P- 2 121A7458 P- 2 
161A4219 P-2 Not Avail . 
456A806 P-1 456A806 P- 1 
456A806 P-1 Not Avail .  

I 105C9352 P-5 I 105C9352 P-5 

105C9352 P- 5 Not Avail . 
105C9365 P-3 105C9365 P- 3 
105C9366 P- 13 Not Avail . 
105C9360 P-1 Not Req .  
105C9360 G- 2 Not Req .  
161A5829 P- 1 Not Req . 
105C9366 P-4 Not Req .  
105C9366 G-1 Not Req .  
105 C9350 G- 1 105 C9350 G-2  
105C9350 G- 1 Not Avail . 
105 C935Q G-2 105C9350 G-2 
114C5395 G- 2 114C5318 G-9 
114C5395 G-1 114C5318 G-9 
Not Req .  Not Req . 
Not Req . Not Req . 
Not Req . Not Req . 
Not Req .  Not Req . 
Not Req .  Not Req . 
Not Req .  Not Req . 
Not Req . Not Req . 
114C5394 G- 1 114C5394 G- 1 I Q 
114C5394 G-2 Not Avail . t:rJ H I 
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PART 
LUBRICATION AT NORMAL ALTERNATE LUBRICATION 

MAINTENANCE PERIOD REQUIRE DISASSEMBLY 

Sleeve Bearings  Light application of Clean bearing s  then 
apply D50Hl5 grease . ( Operating rod ends SAE 20- 30 oil 

Aux . Blade Hinge , 
Release Hook,  etc . ) 
Roller & Needle 
Bearings  

vlorm and Wheel 
Miter Gears 

Motor 

CLOSE 
RELAY LS 

6 -

3T 
AS 

3 

SWITCH SHOWN IN 
OPEN POSITION 

Light appli cation of 
SAE 20- 30 oil 

Apply D50Hl5 grease 

Light appli cation of 
SAE 20- 30 oil at rear 
oil hole only 

Clean bearings  then 
apply D50Hl5 grease . 

Wipe clean and apply 
D50Hl5 grease . 

Light application of 
SAE 20- 30 oil  at rear 
oil  hole only 

Fig . 11 LUBRICATION CHART 

1 

FUSED SOURCE 

t 
2 

START- STOP 
RELAY 

FUSED SOURCE 

r-- - - --, 
OPEN I 

LR CONTROL -'­

s 

7 
AS 

7T 

SWITCH -�-
OPEN 
RELAY 

4T 
AS 

4 

Fig . 12  I _SCHEMATIC WIRING DIAGRAM 
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1 .  Primary Blade Stop 
2 .  Primary Contact Fingers 
3 .  Primary Contact Blade 
4 . Primary Spring 
5 .  Booster Spring 
6 .  Operating Mechani sm 
7 .  Operating Hub 

1 .  Spring Stop Bolt 
lA . Spring Stop Bolt 

2 .  Spring Stop 
3 .  Driving Crank 
4 .  Hole for Spring 

Blocking Pin 
5 .  Driving Lug 
6 .  Buffer Rubber 
7 . Buffer Stop 
8 .  Operating Rod 
9 .  Operating Rod Crank 

10 . Operating Hub 
11 . Main Crank Shaft 
12 . Maintenance Handle 

GEI-88767 

Fig . 1 SE- lOOS Switch Partially Open 

8 
l a  
1 
2 
4 
3 
6,7 
5 
9 
1 1 
10 
1 2  

Fig . 2 Spring Drive Mechanism 
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1 8 

Fig . 3 Operating and Maintenance 
Handles  

'---- 1 
-- 2  . . . . . . ·I 

I •  < I I o >  ' 

-- 3  

;..... / 
. o I :4.t(:J�-----7 

� �--- / ,;  8 P,,..----,1 � 9 

y 
I 

---,.\-. ------ 10 

. _ _ __ 31 \ --'7------- 1 1  

\ \ 
Fig . 4 Uhit Pole Opening 

1 .  eperating Handle 
2 2 .  Maintenance Handle 

3 .  Spring Blocking Pin 

3 

1 .  Blade Stop Block 
2 .  Arc Chute Contacts 
3 .  Auxiliary Blade 
4 .  Spacer 
5 .  Arc Chute Side 
6 .  Primary Contact Blade 
7 .  Auxiliary Blade Spring 
B .  Camming Screw 
9 .  Lock Nut 

10 . Auxiliary Blade 
Release Hook 

11 . Operating Rod 
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1 .  Collar 
2 .  Buffer Rubber 
3. upper Buffer Stop 
4 .  Boo ster Crank 5 .  Buffer Rubber 
b. Lower Buffer Stop 

1 .  Auxiliary Blade Spring 
2 .  Auxiliary Blade 

Release Hook 
3 .  Spring Stop 4 . Canuning Screw 
5 .  Lock Nut 
6 .  Adjusting Nut 
1 .  Release Hook Spring 
8 .  Operating Rod 
9 .  Operating Rod Crank 

10 . Main Crank Shaft 

GEI-88767 

Fig . 5 Buffer Assembly 

2 
3 
4 

_:_;___..;!�!�= ---- 9 
- 1 ( 

Fig . 6 Switch Blade Adjustments 
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20 

0 

1 .  
2 .  

� :  
s . 
6 .  
� :  
9 .  

10 . 
11 . 
12 . 
13 . 
14 . 
15 . 
16 . 

Fig . 7 unit Pole Closing 

Buffer Stop 
Arc Chute Mounting Bolts 
Shims 
Contact Bolt 
Primary Contact Fingers 
Arcing Contact Fingers 
Auxiliary Blade 
Buffer Stop 
Guide Block 
Arc Chute Mounting Bolts 
Primary Contact Blade 
Auxiliary Contact Blade 
Rivot Pin for Auxiliary Blade 
Auxiliary Blade Release Hook 
Operating Rod Clevi s Pin 
Hinge Pin 

1 .  
2 .. 
3 .  
4 .  
s . 
6 .  
7 .  
8 .  
9 .  

10 . 
11 .  
1 2 .  

Fig .  8 Contact Arrangement 

Arc Chute Mounting Bolts 
Upper Terminal 
Shims 
Primary Contacts 
Contact Bolts 
Arcing Contact Fingers 
Contact .Bolt 
MOvable Arcing Contact 
Tube Spacer 
Guide B1(>Ck 
BUffer Block Bolts 
Primary Contact Blade s 
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J.. . 
2 .  

Arc Chute 
Stationary Primary 
Contact 
Primary Blade Stop 
Primary Blade 

1 .  Auxiliary Switch 
2.  Motor 
3 .  Start- Stop Relay 

GEI-88767 

Fig . 9 Unit Pole Fully Open 

��--����------ 3 
��--+-�--�---------4 

�=======+-.:...L ___ 5 
----��-+--+------- 1 

4 .  Close Relay 
5 .  Open Relay 

Fig . 10 Electrical Operator 
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GENERAL ELECTRIC INSTALLATION AND SERVICE ENGINEERING OFI:ICES 
FIELD SERVICE OFnCE CODE KEY 

• Mechanical &r Nuclear Servtce 

FOI TOUI u.mNG SATISFACTION . • •  w1t1o 111e ........._ . ..... avollaiMilty al ,..,. a. ... 
.... 1 Electric -.ul�tM•nt, Gl ...... a this .......... ......_. of fleW ..vk• offic••· serving 
urthty, lnclustriol, tronsportarioft oncl MeriM .,..,., Ovallflecl fleltl .... ....,. provld't lftstol-t Electrical &r Electronic Servtce 

t Martne 5ervtce 
totioft, •'-'-up�, ... p��o, .. ,......, ............ •aintefto�ta and other NrVic•s, thr ........ t 

;( Transportation 

ALABAMA 
t Birmingham 35205 . . . .  2 1 5 1  Highland Ave. 

• t t Mobile 36609 . . . . .  1 1 1 1  S. Be!Uine Highway 

ALASKA 
t Anchorage 99501 . . . . . . . •  1 15 Whitney Rd. 

ARIZONA 
• t Phoenix 85012 . . . . . .  3550 N. Central Ave. 

t Tucaon 85718 . . . . . . . .  1 5 1  S. TUCIIOD Blvd. 

ARKANSAS 
t North Little Rock 72 1 19 . . . . . .  120 Main St. 

CALIFORNIA 
• t t Los Angeleo 90054 . . . . . . 212 N. Vlgnes St. 

t Palo Alto 94303 . . . . . 960 San Antonio Rd. 
t sacramento 95608 . . . . . . . . . . .  2407 J St. 
t San Diego 92103 . . . . . . . .  2560 First Ave. 

San Franct1co 94 1 19 . . . . 55 Hawthorne St. 
Vernon 90058 . . • . . . . . . .  3035 E. 46th St. 

COLORADO 
• t Denver 80206 . . . . . . .  201 University Blvd. 

CONNECTICUT 
• t Meriden 06450 . . . . . . . . . .  1 Prestige Dr. 

FLORIDA 
t t Jacksonville 32203 . . . .  4040 Woodcock Dr. 
t I Miami 33134 . . . . . . . .  4 100 W. Flagler St. 

• t t Tampa 33609 . . . . . . . . .  2106 S. Lois Ave. 

GEORGIA 

• t t Atlanta 30309 . . . . .  1860 Peachtree Rd. ,  NW 
t 1 Savannah 31405 . . . . . . . .  5002 Pauleen St. 

HAW AD 
• t t Honolulu 968 1 3 . . . . . .  440 Coral St. 

ILLINOIS 
• t I ' Chicago 60680 . . . . . . 840 S. Canal �: 
INDIANA 

t 
t 

Evansvtlle 47705 . . .  2709 Washington Ave. 
Fort Wayne 46807 . . . .  3606 S. Calhoun St. 

• t Indianapolis 46207 . . .  3750 N. Meridian St . 

IOWA 
t Davenport 52805 

. . . P. 0. Box 630, 1039 State St. , Bettendorf 

KENTUCKY 
t Louisville 40218 2300 Meadow Dr. 

the producttn life of the ..,._ ........ Jew tun InforMation, call pour neorest lnstollatt.• & Ser-
Yic• ......... rl... offlc •. 

LOUISIANA 
t Baton Rouge 70806 . . . . .  8312 Florida Blvd. 

• t t New Orleans 70125 . . . .  4747 Earhart Blvd. 
• t Shreveport 7 1 104 . . .  2620 Centenary Blvd. 

t Monroe 71201 . . . . . . . .  1028 North 6th St. 

MARYLAND 
• t t Balttmore 2 1201 . . . . • • . .  l N .  Charles St. 

MASSACHUSETTS 
• t l Wellesley 02181 . . . . . . . .  1 Washington St. 

MICHIGAN 
• t I Detroit t8202 . . . . . . . .  700 Antoinette St. 

t Jackeon 49201 . . . . . . .  210 w. Franklin St. 
t Saginaw 48607 

1008 Second National Bank Bldg. 

MINNESOTA 
t t Duluth 55802 . 300 W. Superior St. 

• t t MiMeapolis 5�16 . . .  1500 Lilac Drive So. 
MISSOURI 
• t Kansas City 64 199. 9 1 1  Main St. 
• t St. Louts 63101 . .  1015 Locust St. 
MONTANA 

t Butte 59701 . . . . 103 N. Wyoming St. 

NEBRASKA 
• t Omaha 68102 409 S.  l�th St. 
NEW JERSEY 
• t Millburn 0704 1 .  2 5  E .  Willow St. 

NEW YORK 
t I Albany 12205 . 

• t t Buffalo 14205 
. . 15  Computer Drive, West 

625 Delaware Ave. 
. 64 1  Lexington Ave. 

89 East Ave. 
. . . . 3532 James St. 

• t t x New York 10022 . 
Rochester 14604 . 

• t t Syracuse 13206 

NORTH CAROLINA 
• t t Charlotte 28207 

Wilmington 
Reigelwood. 28456 . 

OHIO 
• t 
• t I 

t 
t I 
t 

Cincinnati 45206 . .  . 
Cleveland 4 4 1 04  . . .  . 
Columbus 43229 
Toledo 4 3606 . 
Youngstown 44 507 . 

14 1 Providence Rd. 

. . P. 0. Box 186 

. 2621 Victory Pkwy. 

. 1000 Lakeside Ave. 
1 1 10 Morse Rd. 

. .  3125 Douglas Rd. 
272 Indianola Ave. 

GENERAL ELECTRIC SERVICE SHOPS 

OKLAHOMA 

• t Oklahoma City 73108 . . .  2000 Classen Blvd. 
Tulsa 74 105 . .  P. 0. Box 7646, Southside Sta. 

OREGON 
t Eugene 97401 . . . • . . . . • . . 1 1 70 Pearl St. 

• t t PorUand 97210 . . • • . . .  2929 NW 29th Ave. 

PENNSYLVANIA 
Allentown 1810;1 . . . . . . .  1444 Hamilton St. 

• t t Philadelphia 19102 . . .  3 Penn Center P!aza 
• t Pittsburgh 1522 2 . : . .  300 6th A venue Bldg. 

SOUTH CAROLINA 
t t Columbia 29204 . 2700 Middleburg Dr. 
t Greenville 29507 .  4 1  N o .  Pleasantburg Dr. 

TENNESSEE 
• t Chattanooga 37�· 1 1  

TEXAS 
• t 
• t I 

I 
• t 
• t 

t 
• t 

t 
UTAH 

t 

. . . . . . . . . . .  5800 Bldg, Eastgate Center 
Memphis 38130 . . . . . . .  3385 Airways Blvd. 

Amarillo 79101 . . . . . . . . . . .  303 Polk St. 
Beaumont 77704 . . . 1385 Calder Ave. 
Corpus Christi 78401. 205 N. Chaparral St. 
Dallas 75222 . . . .  8 10 1  Stemmons Freeway 
El Paso 79945 . . .  2 15 N. Stanton 
Fort Worth 76102 . 408 W. Seventh St. 
Houston 77027 . . . . . .  4 2 1 9  Richmond Ave . 
San Antonio 782')4 . . . . .  434 S.  Main St. 

Salt Lake City 84 1 1 1  . . 4 3 1  S. Third East St. 

VIRGINIA 
f Newport News 2 3601 

t t Richmond 23230 . .  
t Roanoke 24015 . 

WASHINGTON 
• t t Seattle 98188 

. . . 311 Main St. 
1508 Willow Lawn Dr. 

2018 Colonial Ave . 

1 12 Andover Park East, Tukwila 
Spokane 99202 E. 1805 Trent Ave. 

WEST VIRGINIA 
• t Charleston 2532H . .  306 MacCorkle Ave. , SE 

WISCONSIN 
Appleton 5491 1 .  . 3003 West College Dr. 

t t Milwaukee 53202 . . . . .  615 E. Mtchtgan St. 

WHEN YOU NEED SERVICE . . .  These GE Service Shops will repair, re­
condition, and rebuild your electric apparatus. The facilities are available 
day and night, seven days a week, for work in the shops or on your prem-

ises. Latest factory methods and genutne GE renewal parts are used to 
mamta1n performance of your equtpment. For full information about these 
serVJ.ces, contact your nearest serVJ.ce shop or sales offi :e. 

ALABAMA 
• • Birmingham 352 1 1  . .  1500 Mims Ave. , S. W. 

• Mobile 36609 . . . . . . . . . 721 Lakeside Dr. 

ARIZONA 
• (Phoenix) Glendale 85019 . 49 1 1  W. Colter St. 
• Phoenix 85019 . . . . .  3840 W. Clarendon St. 
• Tucson 85713 . . . .  2942 So. Palo Verde Ave. 

CALIFORNIA 
• Los Arceles 10301 . .  6900 Stanlord Ave. 
• (Los Angeles) Anaheim 92805 

. . . . . . . . . . . . . . . 3601 E. LaPalma Ave. 
(Los Angeles) Inglewood 80301 
. . , , . . . . . . .  , • • .  228 W. Florence Ave. 

• Sacramento 95814 . . . • . .  99 North 17th St. 
• • (San Francteco) Qakland 94608 

. . . . . . . . . . . . . . . . . . . . . 1650 34th St. 

COLORADO 
• • Denver 8020S . . . . . . . . .  3353 Larimer st. 

CONNECTICUT 
• • (Southington) Planuvllle 06479 

. . . . . . • . . . . . . . . . . . . . 370 Atwater St. 

FLORIDA 
Jackaonvllle 32203 . . . .  2020 W. Beaver St. 

o (Miami) Hialeah 33010 . . .  1062 East 28th St. 
• • Tampa 33601 . . . . . . . . .  19th &r Grant Sts. 

GEORGIA 
o (Ailanta) Chamblee 3034 1 

. . . • . . . . .  5035 Peachtree lnduotrlal-Blvd. 
• Atlanta . . . . . . . . . . 2378 John Glenn Dr. 

ILLINOIS 
• • Chicago 60638 . . . .  6045 S. Nottingham Ave. 

INDIANA 
• EvansVille 47711 . . .  401 N. Congre11 Ave. 
• Ft. Wayne 46803 . . . . . . . 1731 Edsall Ave. 
• Hammond 46320 . . . . . . .  1138 !64th Place 

• • lndlanapolla 46222 . . .  1740 W. Vermont St. 

IOWA 
• (Davenport) Bettendorf 52722 . 1025 State St. 

KENTUCKY 
• Loutevtlle 40208 . . . .  3800 Cr1ttenden Drive 

LOUISIANA 
• Baton Rouge 70814 . .  10955 North Dual St. 

• • New Orleans 70114 . . . 1 1 1 5  DeArmas St. 

MARYLAND 
• • Baltimore 21230 . 920 E .  Fort Ave. 

MASSACHt;SETTS 
• • t::. (Boston) Medford 02155 

. . 3960 My she Valley Pkwy. 

MICHIGAN 
• • t:. (Detr01t) Rivervtew . 18075 Krause Ave. 

• Flint 48505 . . 1506 E .  Carpenter Rd. 

MINNESOTA 
• Duluth 55807 . . .  50th Ave. W & StLouts Bay 

• • Minneapolis 55430 2025 49th Ave. , N. 

MISSOURI 
• • Kansas City 64 120. 3525 Gardner Ave. 
• • St. Louis 63110 1 1 15 East Rd. 

N EW JERSEY ' 
• New Brunswick 08902 . . . .  3 Lawrence St. 

NEW MEXICO 
• Albuquerque 87109 . . 4420 McLeod Rd. NE 

NEW YORK 
• Alba.ny 12205 . . . . . . . . . 1097 Central Ave. 

• • (Buffalo) Tonawanda 14150 . .  175 Milens Rd. 
• (Long Island) Old Bethpage 11804 

. , . . . . . . .  183 Bethpage-Sweet Hollow Rd. 
• (New York City) North Bergen, N . J. 07012 

. . . . . . . . . . . . .  , . . .  6001 ToMelle Ave. 
(New York City) Clifton, N . J. 07012 

. . . . . . . . . . . . . . . 9 Brighton Rd. 
• t:. Schenectady 12305 . 1 River Rd. 

• Syracuse 13208. . 1015 E .  Hiawatha Blvd. 

NORTH CAROLINA 
Charlotte 28208 2328 Thrift Rd. 

OHIO 
o Akron (Canton) 44 720 

. . . • . . . . . . . . . .  7900 Whipple Ave. N. W. 
• • Cincinnati 45202 . . . . . . . .  444 West 3rd St. 

o • 0 Cleveland 44125 . • . . . •  4477 East 49th St. 
• Columbus 43229 . . . . . . . 6660 Huntley Rd. 

• • Toledo 43605 . 405 Dearborn Ave. 
• Youngstown 44507 . .  , . 272 E. Indianola Ave. 

OKLAHOMA 
• Tulsa 74 145 .  

OREGON 
• Eugene 97402 

• • Portland 97210 

PENNSYLVANIA 

5220 S. tOOth East Ave. 

570 Wilson St. 
2727 NW 29th Ave. 

• Allentown 18103 668 E.  Highland St . 
(Delaware Valley) Cherry Hill, N . J. ,  08034 

. . . . . . . . 1790 E. Marlton Pike 
• Johnstown 15802 841 Oak St. 
• Philadelphia 19124 !040 East Erie Ave . 

(Pittsburgh) West Mifflin 15122 
. . 4930 Buttermilk Hollow Rd . 

• York 17403 . . . . . . . . . .  54 N .  Harrison St 

SOUTH CAROLINA 
• (Charleston) No. Charleston 29401 

. . . . . . . . . . . . . . . . . .  2490 Debonair St. 

TENNESSEE 
• Knoxvtlle 37914 

2621 Goveroor John Sevter Hwy. 
• Memphis 38107 . . . . . . .  708 North Main St . 

TEXAS 

UTAH 

• Beaumont 77705 . . . . .  1490 W. Cardinal Dr. 
• Corpus Christi 7H401 . . . . . .  1 15 Waco St. 

Dallas 75235 . . . . . . .  3202 Manor Way 
• Houston 77036 . . . . 5534 Harvey Wilson Dr. 

Houston 77036 . . . 6916 Harwtn Dr. 
• Midland 79701 . . . . . . . 704 S. Johnston St . 

o • salt Lake City 64 1 10 . . .  301 S. 7th Weot St. 

VIRGINIA 
• • Richmond 23224 . . . . . . .  1403 Ingram Ave. 

• Roanoke 24013 . . . . . 1004 River Ave. , SE 

WASHINGTON 
• • Seattle 98134 . . . . .  3422 First Ave. , South 

• Spokane 992 1 1  . . . . . . .  E. 4323 Million St. 

WEST VIRGINIA 
• • Charleeton 25328 . .  306 MacCorkle Ave. , SE 

WISCONSIN 

• (Appleton) Menaat,a 54810 . .  1725 Racine St. 
o Milwaukee 53207 . . .  235 W. Oklahoma Ave. 

• Electrical/Mechanical Service Shop • tn.trumenta.Uon Shop 6 Special Manufacturing Shop 

4-72 G E N ERAL ELECTRIC COMPANY, PHILADELPHIA , PA . 
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I NSTRUCT I O N S  
GEK-34!527 

ALUGARifl l  
STATION ARRESTERS 

MODEL 9L11 M-SERIES 3-31 2 KV 

MODEL 9L16B-SERIES ABOVE 31 2 KV 

CA UTION.- THE EQ UIPMENT CO VERED B Y  
THESE INS TR UC TIONS SHO ULD BE INS TA LLED 

AND SER VICED ONL Y  B Y  COMPETEN T  PER ­
SONNEL FA MILIAR WITH GOOD SA FET Y  PRA C ­
TICES . THIS INS TR UC TION IS WRITTEN FOR 
SUCH PERSONNEL AND IS NO T INTENDED AS 
A SUBSTITUTE FOR ADEQUA TE TRAINING AND 
EXPERIENCE IN SAFE PR OCED UR ES FOR THIS 
TYPE OF EQ UIPMENT. 

The ALUGARD II Station Arrester is of single­
phase design, suitable for outdoor service. Three 
arresters are required for three-phase installations. 
Smaller, lower- rated models are shipped assembled, 
while the larger, higher- rated models consist of four 
to six individual units which must be assembled. The 
arresters require no testing before being placed in 
servic.e, and are completely self-supporting. 

Each ALUGARD II arrester unit contains a num­
ber of THYRIT E ® valve and alurite gap elements 
permanently sealed in a porcelain housing provided 
with pressure- relief construction. Metal end fit­
tings , cemented to the housing, provide a means for 
bolting the arrester units together or to a foundation. 

APPLICATION 

Arresters are designed to limit surge voltages 
to a safe value by discharging the surge current to 
ground, and to interrupt the power-frequency follow 
current. The ability to interrupt power-follow cur­
rent is limited to applications where the power-fre­
quency voltage at the arrester never exceeds the 
arrester's continuous or short-time rating. In case 
of doubt concerning application, consult your local 
General Electric Company representative. 

INSTALLATION 

INITIAL INSPECTION 

ALUGARD II arresters are designedto withstand 
severe shipping shocks. In addition, each unit is 
shipped in a carefully designed container. If the 
c rate or carton shows signs of rough handling upon 
receipt, the porcelain housing should be inspected 
for chips or cracks. If damage is apparent, the ar­
rester should not be installed Claims for such 
damage should be register�d immediately with the 
common carrier. 

The model number and continuous voltage rating 
of each complete arrester are identified on the name­
plate which is attached to the lower end fittings. The 
nameplate information should be checked against the 
shipping memorandum. If at any time it is necessary 
to correspond with the General Electric Company, 
complete nameplate data should be furnished in order 
to expedite replies. 

LOCATION 

Install the arrester electrically as close as prac ­
ticable to the apparatus being protected. Keep line 
and ground connections short and di rect. 

FOUNDATION 

The footings of all outdoor piers or supports 
should extend below the frost line and be elevated 
above the ground line sufficiently to meet personnel 
safety requirements. 

ASSEMBLY 

Single-unit Arresters 

Each arrester, except those requ1 rmg grading 
rings , is shipped completely assembled When grad­
ing rings are needed, bolt them securely on the line 
end, before electrical connections are made. 

All single - unit ratings can be suspension mounted 
if the line connection is made to the top of the ar­
rester. The top cap of each standard ALUGARD II 
unit has provisions for attaching an insulator clevis 
fitting. Special ALUGARD II arresters rated 258 kV 
and below can be supplied for rigid suspension 
mounting from station structural members. 

Install the arrester on the foundation, using care 
to see that it is perpendicular, shimming under one 
or two feet if necessary. It is important that all 
three feet rest solidly on the foundation before the 
foundation bolts are drawn down to avoid unneces­
sary stresses in the castings. Tighten the bolts 
firmly. The opening for pressure- relief should be 
oriented so as to minimize damage to adjacent equip­
ment by incandesc'ent gases in the remote event of 
arrester failure. 

These in1lrucllon• do nol p<Jrporl lo coYer oil defoil• or YorioliON itt equipmettl nor lo p<o•ide for eYer)' pouible cottlittgency lo be ,.., in <-'� Mfll 
ittstallotiort, operat•on or maittt-nce. Should furtltet- ittformation be detired or should porficular p<oblems afiJe whido ore 110t co,.,ed wtficiettlly for lite 
purchoMr'l p4Jfpo•••. the molter U.ould be referred lo the Getterol Electric Compony. www . 
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GEK- 34527, ALUGARD n STATION ARRESTERS 

Multi -unit Arresters 

It is important that the individual arrester units 
be erected in the exact order specified on the out ­
line drawing shipped with each arrester. The model 
number of the arrester unit is given on the unit 
nameplate which is attached to the bottom end cast­
ing. The base unit also bears the larger arrester 
nameplate. 

Install the base unit on the foundation, using care 
to see that it is pe rpendicular, shimming under one 
or two feet if necessary. It is important that all 
three feet rest solidly on the foundation before the 
foundation bolts are drawn down to avoid unneces ­
sary stresses in the castings. Tighten the bolts 
firmly. The opening for pressure- relief should be 
oriented so as to minimize damage to adjacent equip­
ment by incandescent gases in the remote event of 
arrester failure. 

Select the next unit carefully by reference to the 
outline drawing and bolt it securely to the base unit. 
The end fittings are carefully affixed at the factory 
to assure parallelism, so no further shimming should 
be requi red provided it was carefully done when the 
base unit was installed 

The line terminal cap has a central lifting hole 
and it may be used, if desired, as an aid to erection 
by bolting it temporarily to each unit in turn. 

Be sure to install the grading rings at the points 
called for on the outline drawing. 

LINE AND GROUND CONNEC TIONS 

Connect the arrester ground to the apparatus 
ground and the main station ground, utilizing a re­
liable common ground network of low resistance. 

Connection to the line should be made through a 
suitable line connector. Line connections should be 
made in such a manner that no excessive mechanical 
stress is placed on the arrester. When connecting 
the arrester to an energized line, it is imperative 
that a quick, positive, continuous action be made to 
avoid possible damage to the arrester. 

CA UTION: A L WA YS BE CER TAIN THA T 
THE GR OUND CONNEC TION IS FIRML Y 
MADE BEFOR E CONNEC TING THE AR ­
RES TER TO AN ENERGIZED LINE. IF 
AN INS ULA TING UNIT IS USED A T THE 
GRO UND END TO PERMIT USE OF A 
DISCHARGE C O UNTER ,  THE DISCHARGE 
COUNTER MUS T  BE CONNEC TED (OR 
THE INSULA TING UNIT SHOR TED OUT) 
BEFORE CONNEC TING THE ARRES TER 
TO AN ENER GIZED LINE. 

C LEARANC E 

The term "clearance" means the actual distance 
between any parts of the arrester ,at line potential 
and any object at ground potential or other phase po­
tential. 

C learances listed in the appropriate outline print 
packed with each arrester are the minimum recom­
mended for conventional outdoor subetationa. Ar­
resters rated 96 kV and. below may be encla.ed com­
pletely using the. same ,clearance values. The values 
"hown are suitable for .altitudes up to 3300feet ( 1000 
meters). At higher altitudes, add 3 percent for eacb 
additional 1000 feet of ·elevation. The arrancement 
of the foundation plans :shown on the outlines can be 
modified if proper clea rances are maintained 

ALTITUDE 

3 -48 kV models 9 L 1 1 M  arresters can be used 
from 0- 18,000 feet altitude. 

60-3 12 kV arresters can be used from 0- 10, 000 
feet altitude. ALUGAIID II arrester sealing would 
allow these units to b4! applied to 18,000 feet, but 
they must be limited t<> 10, 000 feet because reduc­
tion of air density increases the possibility of ex­
ternal flashover on theso 9 L l 1 MHA series arresters. 

ALUGARD II arresters, 9 L 16 B  series can be 
used from 0- 10, 000 feet altitude. 

P ERIODIC INSPECTION 
AND MAINTENANC E 

Before inspecting <>r handling, disconnect the 
arrester from line and, as a safety precaution, 
ground the line end. Remove this temporary ground 
before reconnec ting the arrester onto the line. 

ALUGARD II arresters requi re no special care. 
They may be hot -washed, subject to the usual care 
and techniques used in hot - washing inaulation to 
avoid external flashover. 

These arresters do not require testing, and no 
test which applies powe·r voltage in excess of maxi­
mum arrester voltage rating should be made with­
out consulting the General Electric Company. There 
is no single field test which will indicate the com­
plete operating characteristics of the arrester. 

PORC E LAIN TOP UNITS 

Porcelain top arresters with center line termi ­
nals are available and are particularly suited for 
use in metal cubicles:. These arresters can be 
mounted in any positio111 when installed in a reasona­
bly clean and dry indoor location. 

DISCHARGE COUNTERS 

An insulating base i.s required when installing a 
discharge counter with arresters. Both of these are 
accessories and are dE,sc ribed in Handbook Section 
5920. Install the discharge counter and insulating 
base as shown on the outline drawing furnishedwith 
the counter. 

CEIIUAL ELECTR IC  C O M P A N Y .  P R O T ECT IVE E Q U IPMENT  P R O D U C T S  DEPARTMENT, P I TTSF I E LD ,  MASS .  0 1 2 0 1  
6-72 ( I  OM) -s 
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INSTRUCTIONS GEH·3286A 
S11per .... ea OIH·:I215, 

OIH· :I216 

ALUGARD ® INTERMEDIATE 
SURGE ARRESTERS 

MODEL 9L1 2L- SERIES 

RATED 3 TH ROUGH 1 20 KV 

CA UTION: THE EQ UIPMENT COVERED B Y  
THESE INS TR UC TIONS SHO ULD BE INSTA LLED 

AND SER VICED ONL Y B Y  COMPE TENT PER ­
SONNEL FAMILIAR WITH GOOD SAFE T Y  PRA C­
TICES. THIS INSTR UC TION IS WRITTEN FOR 
S UCH PERSONNEL AND IS NO T INTENDED AS A 
S UBS TITUTE FOR ADEQUA TE TRAINING AND 
EXPERIENCE IN SAFE PR OCED URES FOR THIS 
T YPE OF EQ UIPMENT. 

DESC RIPTION 

The AL UGARD ® Intermediate Arrester consists 
of a stack of one or more arrester units connected 
in series, the number depending on the voltage and 
operating conditions of the circuit. Terminals for 
line and ground connections are furnished 

Three single-pole arresters are required for a 
three-phase installation. They are suitable for in­
door or outdoor service for altitutes of 0- 10, 000 
feet. 

Each arrester unit consists essentially of a per­
manently sealed porcelain housing equipped with 
pressure relief, and containing a number of 
THYRITE valve disks and Alurite gap elements in 
series. Metal fittings cemented on the housing pro­
vide means for bolting the arrester units together 
or to a foundation. Arrester units of the 9L l2L 
series may not be used in series with other units 
bearing model numbers 9LA2D, E, F, G, H or 9Ll2H. 

The stainless steel unit nameplate on one bottom 
bolting lug of each individual unit applies to the 
arrester unit only. The main arrester nameplate 
shows the model number and voltage rating of the 
completely assembled arrester. It is fastened in 
place with one of the foundation mounting bolts. 

APPLICATION 

Arresters are designed to limit surge voltages 
to a safe value by discharging the surge current to 
ground, and to interrupt the power-frequency follow 
current. The ability to interrupt power follow 

current is limited to applications where the power­
frequency voltage at the arrester never exceeds 
the arrester' s rating. 

The best protection will be obtained by installing 
the arresters as close as possible to the apparatus 
being protected Line and ground connections should 
be short and direct. The arrester ground should be 
connected to the apparatus grounds and to the main 
station ground, utilizing a reliable common ground 
network of low resistance. 

INSTALLATION 

INITIAL. INSPECTION 

ALUGARD Intermediate Arresters are designed 
to withstand severe shipping shocks and vibration. 
In addition, each unit is shipped in a carefully de­
signed container. If the carton shows signs of rough 
handling, upon receipt the porcelain housing should 
be inspected for chips or cracks. If damage is ap­
parent, the arrester should not be installed. Claims 
for· such damage should be registered with the com­
mon carrier. 

FOUNDATION 

The footings of all outdoor piers or supports 
should extend below the frost line and be elevated 
above the ground line sufficiently to meet personnel 
safety requirements. 

C LEARANC ES 

The term "clearance" means the distance be­
tween any part of the arrester at line potential, and 
any object at ground potential or other phase poten­
tial. The clearances given on the outline drawing 
packed -with each arrester are the minimum recom­
mended. The arrangement of the foundation plan 
can b.e modified if desired. 

These instructions do not purport to coyer all details or Yariations in equipment nor to proyide for eYery possible contingency to be ,., in c� will! 
installation, operation or maintenance. Should further information be desired or should particular problem• arise which are not COYered wfficierrtly lot- tfte 
purchaser's purposes, the matter should be referred to the General Electric Company. www . 
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GEH-3286A, ALUGARD INTERMEDIATE ARRESTERS - 9L12L 

ASSEMBLY 

Install the base unit on the foundation, using care 
to see that it is perpendicular, shimming under one 
or two feet if necessary. It is important that all 
three feet rest solidly on the foundation before the 
foundation bolts are drawn down to avoid unneces ­
sary stresses on the end fittings. Tighten the bolts 
firmly. The opening for pressure- relief should be 
oriented so as to minimize damage to adjacent 
equipment by incandescent gases in the remote event 
of arrester failure. 

Select the next unit carefully (if it is a multi­
unit arrester) by reference to the outline drawing, 
and bolt it securely to the base unit. The end fit­
tings are carefully a(fixed at the factory to assure 
parallelism, so no further shimming should be re­
quired provided it was carefully done when the base 
unit was installed 

Be sure to install the grading ring (if required) 
as called for on the outline drawing. 

SUSPENSION MOUNTING 

ALUGARD Intermediate Arresters may be sus ­
pension mounted if the line connection is made to 
the top of the arrester. Suspension cap, Model 
9L12HAW709, is available for this purpose. 

ENERGIZING THE ARRESTERS 

Connection to the line should be made through a 
suitable line connector. Line connections should 
be made in such a manner that no excessive me­
chanical stress is placed on the arrester. When 
connecting the arrester to an energized line, it is 
imperative that a quick, positive, continuous action 
be made to avoid possible damage to the arrester. 

CA UTION: A L WA YS BE CER TAIN THA T 
THE GR O UND CONNEC TION IS FIRML Y 
MADE BEFORE CONNEC TING THE AR ­
R ES TER TO A N  ENER GIZED LINE. IF 

AN INSULA TING UNIT IS USED A T  THE 
GR OUND END TO PERMIT USE OF A 
DISCHARGE COUNTER ,  THE DISCHARGE 
COUNTER MUS T  BE CONNEC TED (OR 
THE INSULA TING UNIT SHOR TED O UT) 
BEFORE CONNEC TING THE ARRESTER 
TO AN ENERGIZED LINE. 

PERIODIC INSPECTION 
AND MAINTFNANCE 

Before inspecting or handling the arrester, dis­
connect the arrester from line and, as a safety pre­
caution, ground the line 1end. Remove this temporary 
ground bejore reconnecUng the arrester to the line. 

ALUGARD Intermedilate Arresters require no 
special care. They may be hot-washed, subject to 
the usual care and techniques used in hot-washing 
insulation to avoid external flashover. 

These arresters do not require testing, and no· 
test which applies power voltage in excess of maxi­
mum arrester voltage rating should be made with­
out consulting the General Electric Company. There 
is no single field test which will indicate the com­
plete operating characteristics of the arrester. 

PORC ELAU"l TOP UNITS 

Porcelain top arrest·ers with center line termi­
nals are available and a.re particularly suited for 
use in metal cubicles. These arresters can be 
mounted in any position when installed in a reason­
ably clean and dry indoo:r location. 

DISCHARG:I�: COUNTERS 

An insulating base is required when installing a 
discharge counter with arresters. Both of these are 
accessories and are described in Handbook Section 
5920. Install the discharge counter and insulating 
base as shown on the outline drawing furnished with 
the counter. 

GENERAL ELECTRIC COMPANY 
PROTECTIVE EQUIPMENT PRODUCTS DEPARTMENT 

PITTSFIELD, MASS. 01201 

G E N E R A L  f) E L E C T R I C  
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INSTRUCTIONS GEH-29068 
Supertede• GfH·2PNA 

ond GfH·2903A 

DISTRIBUTION SURGE ARRESTERS 

CA UTION: THE E QUIPMENT COVERED B Y  
THESE INSTR UC TIONS SHOULD BE INSTALLED 
AND SER VICED ONLY BY COMPETENT PER ­
SONNEL FAMILIAR WITH GOOD SA FETY PRAC­
TICES. THIS INSTR UC TION IS WRITTEN FOR 

SUCH PERSONNEL AND IS NOT INTENDED AS A 
SUBSTITUTE FOR ADEQUA TE TRAINING AND 
EXPERIENCE IN SA FE PR OCEDURES FOR THIS 
TYPE OF EQUIPMENT . 

GENERAL 

The nameplate rating should be checked to ascer­
tain that the maximum circuit line-to-ground volt­
age under any condition of operation, including fault 
conditions, will not exceed the voltage rating of the 
arrester. Application of higher-than- rated power 
voltages may result in the failure of the arrester. 

EffiCient operation of the lightning arrester re­
quires a permanent low- resistance ground. The 
best protection is obtained by connecting the arrester 
directly across the line and ground terminals of the 
apparatus being protected, using a common ground 
connection for both apparatus and arrester. If this 
is not physically possible, the arrester should be so 
connected that its grounding resistance does not ex­
ceed five ohms. 

INSTALLATION 

CA UTION: CARE SHOULD BE TAKEN 
IN HANDLING ARRESTERS TO A VOID 
BREAKAGE. 

The arrester preferably should be mounted ver­
tically and installed as close as possible to the ap­
paratus being protected. Line and ground connec­
tions should be  short and direct. Line and ground 
terminal nuts or bolts should be tightened firmly on 
their respective leads, but with no more than 15 
lb-ft torque. 

The arrester should be clamped securely in its 
hanger and in a location where it will not be sub­
jected to sustained vibration. 

Fig. 1 .  Distribution arrester with dis connector. 

Fig. 2. Distribution arrester, externally gapped. 

Arresters may also be mounted horizontally. 
However, a slight inclination with the line end ele­
vated may be desirable. 

NOTE: Precautions to be taken in ins tal­
ling direct-connected arres ters are shown 
in Fig. 3 .  

These instructions do not purport to cover all details or variations in equipment nor to provide lor every possible contingency to be met in c-'ion with 
installation, operation or maintenance. Shaulcl lurther information be clesirecl or should porficular problems arise which are not covered sufficiently for the 
purchaser's purposes, the matter should be referred to the General Electric Campony. www . 
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GEH-2906B, DISTRIBUTION SURGE ARRESTERS 

See Notes 
3 ond 4 

NOTES 

1. The Ground connection should have flexibility as shown, to assure proper dis­
connector operation. Care should be taken to k�ep the Ground connection a mini­
mum of one ( 1) inch away from spun-metal cap, to avoid shorting out disconnector. 

2. For proper operation of this arrester, there should be a minimum of four (4) inches 
clearance directly below the bottom of the arrester. 

3. To remove the line lead, lift up the edge of the bird-proofing cap off the line lead and 
unscrew the insulating cap off the stud. 

4. Replace the bird-proofing cap. Push the cap on the stud as far as it will go. 

Fig. 3. Outline drawing of a direct-connected ar­
res ter with bird-proofed terminals, insulated bot­
tom cap, insulated line lead and standard EEI­
NEMA moun ting bracket. Some models do not in ­
clude all of these accessories . 

In addition to the above, the installation of arres­
ters for protection of dry-type transformers and 

rotating machines should be made in accordance with 
N:FP A No. 70 National Eleetrical Code, and local 
ordinances where applicab:te·. 

OPERA 'I'ION 

The arrester is energized unless disconnected 
from the line. Where guaJrd rails or screens are 
used or required, they should be grounded and suita­
ble electrical clearances maintained. 

MAINTENANC E 

Before inspecting or hamlling the arrester, dis­
connect it from the line; and, as a safety precaution, 
ground the line terminal. The arrester should be 
completely disconnected electrically and removed 
fr.om the hanger for a more thorough examination. 
There is no simple field test which will check the 
protective characteristics of the arrester. 

STORAGE 

Arresters, if left in shipping containers, should 
be stored indoors and in a dry location for protection 
of the cartons. The arresters themselves are 
weatherproof. 

RE- USE 

While field practice has shown that arresters are 
often reinstalled with no testing, for trouble-free 
performance it is recommended that arresters be 
tested as described in GET -2529 after the unit is 
removed from a system and before re-use. 

GENERAL ELECTRIC COMPANY 

PROTECTIVE EQUIPMENT PRODUCTS DEPARTMENT 

PITTSFIELD, MASS. 0 1 20 1  

G E N E R A L fl E L E C T R I C  
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NOTES:  

I N STR U C T I O N  S H E ET 

1 I C Pothead - 1  7 2  

INSTALLATION INSTRUCTIONS 
FOR 

PLM POTHEADS 
Single Conductor 

Flange and Bracket Mounted 

1 .  These i nstructi ons a s s u m e  that the insta l l er  has acq u ired the appropriate compound to s u it 

the ca ble  i n s u lat ion mate r i a l  and t hat the stress cone is i nsta l l ed in accordance with the 

ma n ufacturer 's  recommendation . The stress cone proced u re shou ld d e a l  with the precise 

posit i o n i ng of i n s u lation bu i l d  up and s h i e l d i n g  bra i d .  

2 .  I t  i s  v i ta l  that the i n sta l l er u ses c l e a n  a n d  d ry tools a n d  makes s ure that a l l  pothead mater ia ls  

are d ry and ready at hand so that  i n sta l lation can proceed without  i nterruptions . The i n sta l l er 

shou l d  fa m i l iarize h i mse lf with these instruct i ons by read ing t h e m  completely prior to sta rt i ng 

the poth ead i n sta l lat ion . 

3 .  Pothead shou ld be mounted tempora r i ly i n  its f i n a l  posit ion to dete r m i n e  suff i c i e nt c l eara nces 

are ava i la b l e .  The ca b l e  should be tra ined i nto f inal  location and cut so that the end extends 

2" beyond the top of the pothead . 

SUBJECT TO CHANGE WITHOUT NO TICE 
The i nformation i n  t h i s  bul let in  is  compi led on i nformation and data which we be l i eve is  r e l i a b le a n d  i s  g iven i n  good faith . S ince 
the methods of appl ication and cond it ions under which our products are put to use are beyond our contro l ,  we are not able to 

'- guarantee the app l ication and I or use of s a m e .  The user assumes a l l  r isks a nd l i a b i l ity i n  connect ion with the application a n d  use 
of  our  products . 
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2 INSTALLATION INSTRUCTIONS - SINGLE CONDUCTOR POTHEAD 
(FOR USE WITH LEAD SHEATHED CABLES) 

N OTE : THE I LLUSTRAT I O N  S H OWS AN OUTDOOR TY PE PO R CE LA I N .  THE I N DOOR TY PE IS S I M I LA R  BUT WITH G R EATER 
N U M BER OF S MALLER S K I RTS .  

Stem 

Conductor 

Cable 
I n s u lat ion 

A 

Gas ket 

W i p i ng 
N ipple 

Lead 
S heath 

1 .  P R E PA R ATION OF CABLE 
A. Cut  the w i p i ng n i pp l e  to f i t  over the cab l e . Mark a point on 

t h e  Lead S heath a bout 1 I 2 "  above the bottom of  the w i p i ng 
n ipple  a nd a l l ow i ng 2 "  of spare cab l e  a bove porce l a i n .  

B .  R e move the Lead S heath from the end o f  t h e  cable to t h e  
point marked u s i ng a c h i pping k n i f e ,  care b e i n g  u sed not t o  
d amage the insu lat ion . 

C .  R e move the wiping n i pp l e  a n d  g asket from the pothead a n d  
s l ip these parts b a c k  over the cab l e . 

D .  By means of a b l u nt too l ,  b e l l  out the Lead S heath where it 
has been cut off . 

E .  Measure the d ista nce " A "  from the bottom of the w i pi ng 
n i pp l e  to the bottom of t h e  ho le  i n  the stem u s i ng a st iff 
w ire and cut cable to l ength . 

F .  R e move the cable insu lation from the e nd of the conductor 
a d i stance 1 I 4" more than the d e pth of the hole i n  the ste m .  

G .  Thoroughly  t i n  t h e  e x posed conductor stra nds . 
H .  Re move the stem from the pothead and thorough ly solder 

t o  the condu ctor . 
B U I LD A STRESS C O N E  ON T H E  I N S U LATE D CONDUCTOR I N  
ACCO R DA N C E  WITH T H E  MAN U FACT U R E R 'S I N STRUCTIONS.  

�� H ood Nut 

� Wiped J oi nt 

2 .  I N SERTION OF CA BLE 
A .  S l i p  the body a n d  its porce l a i n  i n  p lace over the cab l e .  
B .  Adj u st the stem i n  t h e  i n s u lator to obta i n  proper seat ing . 

T h i s  is important s i nce it affects s ubseq uent a l ignment .  
C .  Bo lt  the w iping n i pp l e  on to th e body insuring that  the gasket 

is properly seated . 
D .  S l ip the hood nut g a sket over the stem and screw the hood 

nut t ight ly in p lace insur ing i t  fits square a nd t ight  on the 
porc e l a i n  top s h o u l d e r .  

E .  Make a p l u mbers w i ped j oint between the wiping n i pple a n d  
the Lead S heath after the s heath has b e e n  scraped c l e a n  
w ith a s have hook or r a s p  f o r  a d i stance o f  a bout 3" and 
then c l eaned with steari n e  f l u x .  

N OTE: W H EN T H E  STR ESS C O N E  H A S  B E E N  I NSTALLED 
ENSU R E  AT LEAST 3 I 1 6 " CLEA RANCE BETWEEN CONE 
A N D  P O R C E LA I N  TO FA C I L I TATE C O M P O U N D  
POU R I N G .  

Stand 
P ipe 

3 .  F I LL I N G  W ITH COMPOU N D  

Loosen 
H ood N ut 

A .  Bolt the pothead with ca b l e  attached i nto its f i n a l  posit ion . 
B .  R e move the pipe p l ug from the body and insert a sta ndpipe 

w ith f i l l i ng funnel  of suff i c i ent l e ngth to extend a bove the 
top of the porce l a i n  i n s u l ator . 

C .  Loosen the hood nut to a l low escape of a i r .  
When f i l l ing,  a i r  shou ld natura l ly egress as t h e  compound r ises . 

D .  Completely f i l l  with  compound heated in accordance w ith the 
c ompound manufacturer ' s  i n struction up to the neck of  the 
porce la i n .  

E .  Screw t h e  hood n u t  t ight ly i n  place . 
F .  Leave the sta ndpipe in place mainta i n ing heat on to it u n t i l  

the pothead body coo l s .  
NOTE: THE C O R R ECT G R A D E  O F  COMPOUND M U ST BE SE­

LECTED C ONS ISTENT WITH THE CHARACTE R I ST I CS 
OF TH E CABLE.  T H E  POTHEAD SHOULD BE P R EH EATED � 
TO I N S U R E  C O M P O U N D  DOES NOT CONG EAL U PON ._,;� 
C ONTACT WITH COILD S U RFACES . USE CARE WHEN 
H EAT I N G  TO I N S U RE F LA M E  N OT D I R ECTLY A P P L I E D  
T O  PORCELA I N .  

Aeria l  Lug 

4. F I NAL CONN ECT I O N  
A .  W h e n  the compound has cooled suffic iently as evidenced 

by the pothead body te mperature being cool to the touch � 
i .e . ,  be l ow body temperature,  remove the sta ndpipe and . ·  . 

replace p ipe p lug in the body . 
B .  Re-tighten the hood nut and entrance f itt ing bolts . 
C .  Bolt t h e  aer ia l l ug w ith the aeria l lead on to the hood nut 

post and t ighten securely . 
D .  The insta l lation is comp lete . 

It is cons idered good pract ice to tape over the aeri a l  l u g  a n d  hood 
nut to present a rounded s u rface to the aeria l conductor thus 
m i n i m i z i ng externa l  corona effects . www . 
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INSTALLATION INSTRUCTIONS FOR POTHEADS WITH 3 

ENTRANCE FITTINGS OTHER THAN LEAD WIPING SLEEVE 
N OTE : STEPS 3 A N D  4 OVER LEAF A R E  I D ENTICAL FOR POT HEADS W ITH ANY ENTRANCE F ITTI NG . THE FOLLOW I N G  

I NSTR UCTIONS TH E R EFORE COV E R  STE PS 1 AND 2 ONLY.  

G round 
Screw 

TY PE " RSO" ENTRANCE F ITTI NG FOR AR MORED CABLES 
1 .  A. A l lowing 2 "  spare cable above top of the porce l a i n  mark a 

point on the armor correspond i ng to the shou lder with i n  the 
armor clamp a nd re move the armor to this point .  

B .  Mark a point on the jacket 1 I 2 ' '  a bove the top p late of  the 
sea l  a nd remove a ny s h i e ld i ng materia l  from the cable 
i nsu I at ion to a point 1 I 2 "  above the cut jacket . 

C .  S l i p  the a r mor c l a m p ,  packing and entrance f itt ing over the 
c a b l e .  

D.  S crew t h e  stuff i ng g la nd i n  p lace compressing t h e  pack i ng 
arou nd the cable to form a t ight sea l .  

E .  Secure the armor c l a mp o n  t o  the ar mor . 
F .  Measure the d istance from the lower f lange of the pothead 

body to the bottom of the hole i n  the stem and cut cable 
t o  th is  l e ngth . 

G .  R e move the cable insu lat ion from the end of the conductor 
1 I 4" more than the depth of the hol e .  

H .  T horough ly t i n  t h e  e xposed conductor . 
I .  R e move the pothead stems and solder onto the conductor s .  

J .  Insta l l  stress cone i n  accordance with manufacturer 's  i nstruc­
t ions or proceed to Step 2 if not req u i red . 

TY PE " RSL" ENTRANCE F ITTI NG FOR NON A R M O R E D  CA BLES 
1 .  A. A l l ow i ng 2 "  s pare cable above top of the porce l a i n  mark a 

point on the jacket 1 I 2 "  a bove the top of the entrance f itt ing 
and remove jacket to t h i s  point .  

B .  R e move any s h i e l d i ng mater i a l  from the cable i n s u lation to 
a point 1 I 2 "  a bove the cut j acket.  

C .  R e move the stuff ing box from the pothead a nd assemble it 
over the cable by tighten i ng the bolts to compress the packi ng 
" sandwich " .  

N ote: When insta l led correctly the jac ket should protrude 
1 / 2 "  a bove top . 

D .  Measure the d istance from the lower f la nge of the pothead 
body to the bottom of the hole i n  the stem and cut cable 
to t h i s  l e ngt h .  

E .  R e move t h e  cable insu lation from t h e  e n d  o f  t h e  conductor 
a d istance 1 I 4" more than the depth of the hole i n  the ste m .  

F .  Thoroughly t i n  t h e  e xposed conductor . 
G .  R e move the pothead stem a nd solder on to the conductor. 
H .  I nsta l l  stress cone or proceed to Step 2 if not req u ired . 

, - - - ­E ::C "'. :E :E c = -= � -=-

G round 
Screw 

TYPE " RSQ " ENTRANCE F ITTI NG FOR NON AR MORED CA BLES 
1 . A .  A l l ow ing 2 ' ' s pa re cable above top of the porce l a i n  mark a 

point on the jacket 1 I 2 "  above the top p late of the sea l 
and re move jacket to th is  point .  

B.  R e move any s h i e ld i ng material  from the cable insu lation to 
a point 1 I 2 "  a bove the cut jacket . 

C .  R e move the stuff ing box from the pothead and assemble it 
over the cable by screw i ng the stuff ing g land nut t ightly 
into the stuffing box. 

D. Measure the d i stance from the lower f lange of the pothead 
body to the bottom of the hole i n  the stem and cut cable 
to this l e ngth . 

E .  R e move the cable i n s u l ation from the e nd of the cond uctor 
a d ista nce 1 I 4" more than the depth of the hole in the ste m .  

F .  T horoug h ly t i n  t h e  e xposed conductor .  
G.  I nsta I I  stress cone or proceed to Step 2 if not req u i red . 

-- Bolts 

1[-. 

Conduit  

J a cket 

TY PE " RS N "  ENTRANCE F ITT I N G  FOR CONDU IT COUPLI NG 
1 .  A .  A l lowing 2 "  spare cable above top of the porce la in  mark 

a poi nt on the j acket 1 I 2 "  above the top f lange and remove 
jacket to t h i s  point .  

B .  R e move any s h i e ld i ng mater i a l  from the cable insu lation to a 
point 1 I 2 "  a bove the cut off lengt h .  

C .  R e move t h e  p i p e  connection and t h e  packing sandw ich from 
the pothead and screw the p i pe connector on to the pipe 
to a l low cable jacket to protr u d e .  

D.  P lace the packing sandwich over the cable a nd compress i t  
d own i nto the pipe connector b y  m e a n s  o f  bolts . 

E .  Measure the d istance from the bottom of the pothead body 
to the bottom of t h e  hole in the stem and cut cable to 
l e ngt h .  

F .  R e move t h e  insu lation from the e nd o f  t h e  conductor a 
d istance 1 I 4 "  more than the depth of the hole i n  the stem. 

G.  T horou g h ly t i n  the exposed conductor . 
H .  R emove the pothead stem and solder on to conductor . 
I .  I nsta l l  stress cone or proceed to Step 2 if not req u i red . 

NOTE: THE OPERATION OF I NSERT I N G  THE P R E PA R E D  CABLE E N D  PLUS STE MS I NTO THE POTHEAD IS S I M I LA R  TO 
THE POTH EAD WITH W I P I N G  N I PPLE EXCEPT FOR STE P 2 - B  WH ICH W I LL READ " BOLT ENTRANCE FITT I N G  I NTO 
POS ITION" A N D  STEP 2-E W H I C H  DOES N OT A PPLY . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



4 

TYPICAL STRESS RELIEF CONES 
FOR POTHEADS 

c 

Cable 
Insu lation 

B 

l 
Cable 
Jacket 

S p l i c i ng 
Tape 

EXTR U DE D  I NS U LATE D CA BLES 
- DA C R ON G LASS C O N ES 

Voltage A B C M i n .  

c 

B 

Cable 
Insulation 

1 
Cable 
Jacket 

Spl i cing 
Tape 

Grounding 
Braid 

VAR N I S H E D  CAM B R I C  OR 
PA PER I N S ULATED CABLES 
- DACRON G LASS CONES 

c 
Cable 
I n s u lation 

B 

l 
Cable 
Jacket 

S pl i cing 
Tape 

EXT R U DED I N S U LATED CA BLES 
- R U B B E R  TAPE CONES 

Voltage A B C M i n .  

5 ,000 1 1 8 1 %  3 Voltage A B C M i n .  5 , 000 3 1 1 6  1 3/4 3 
8 , 000 3 1 1 6  2 112 4 

1 5 ,000 1 1 4 3 '12  5 
2 5 ,000 5 1 1 6  4 8 
3 5 , 000 3 1 8  4 3/4 1 2  
4 6 , 000 1 I 2 5 '12 1 8  

D I M E N S I O N S :  
" A " T h i ckness of a p p l i ed i ns u lat ion 
"B" Length of cone 

5 , 000 
8 ,000 

1 5 ,000 
2 5 ,000 
3 5 , 0 0 0  
4 6 , 000 

"C" M i n i m u m  creepage from l ive cond u ctor 
to end of s h i e l d i ng . 

1 I 8 
3 1 1 6  
1 1 4 
5 1 1 6  
3 1 8  
1 I 2 

1 '12 3 
1 %  4 
2 %  5 
3 8 
3 '12 1 2  
4 '12 1 8  

8 , 0 0 0  1 I 4 2 %  4 
1 5 ,000 3 1 8  3 112 5 

2 5 , 000 1 I 2 4 '12 8 
3 5 ,000 3 1 4  6 '12 1 2  

NOTE: D i stance for " C "  in  these ta b l e s  
a r e  m i n i m u m  cree page d istances . Locati ng 
of the stress cone is very i mportant ( s e e  
d i me n s i o ns) . S uff i c i e nt c l eara nce betw e e n  
the porc e l a i n  wa l l  o f  the pothea d ,  c a b l e  
i ns u lat ion,  a nd / or stress c o n e  s ho u ld be 
3 I 1 6 " m i n i m u m  to a l low free passage of 
the i n s u l at ing compo u n d .  

SUBJECT TO CHANGE WITHOUT NO TICE 
The informat ion i n  t h i s  b u l l e t i n  is compi led on informat ion and data w h i c h  we b e l i eve is r e l iab le  <md i s  g iven i n  good faith . S i nce 
the methods of appl icat ion and condit ions under which our products are put to use are beyond our control ,  we are not able to � 
guarantee t h e  app l ication and I or use of sa m e .  The user assu mes a l l  r isks and l iab i l ity in connect ion with the appl icat ion a n d  use ,...., 
of our products . 
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N OTES :  

I N STR U CT I O N  S H E ET 
3 I C Pothead - 1 7 2 

INSTALLATION INSTRUCTIONS 
FOR 

PLM POTHEADS 
Three Conductor 

Bracket-Plate- Flange Mounted 

1 .  These i nstructions assume that the insta l l e r  has acq u i red the appropriate compound to s u it 

t h e  cab l e  i nsu lation mate r i a l  and that the stress cone is i nsta l l ed in a ccordance with the 

man ufacture r ' s  recommendation . The stress cone proced u re shou ld deal  with the precise 

pos iti o n i ng of i nsu lat ion bu i ld u p  and s h i e ld i n g  bra i d .  

2 .  I t  i s  v ita l  that the i n sta l l e r  uses c l e a n  and dry tools a n d  makes s u re that a l l  pothead materia ls  

are d ry and ready at hand so that i n sta l lat ion can proceed without  i nterruptions . The i nsta l l er 

should  fa m i l iar ize h i mse lf with these i nstruct i ons by read ing t h e m  complete ly prior to start i ng 

t h e  pothead i nsta l lat ion . 

3 .  Pothead s hou ld be mounted tempora r i ly i n  its f ina l pos it ion to determine suff i c i e n t  c l eara nces 

are ava i la b l e .  The ca ble  should  be tra i ned i nto f i n a l  l ocat ion and cut so that the end exte nds 

2 ' '  beyond the top of t h e  pothead . 

SUBJECT TO CHANGE WITHOUT NO TICE 
The information i n  t h i s  bu l l et in  is comp i led on informat ion and data which we b e l i eve i s  r e l ia b l e  a nd is g iven i n  good fa i th .  S ince 
the methods of app l i cation and cond it ions under which our products are put to use are beyond our control , we are not able to 
guarantee the app l i cation and / or use of s a m e .  The user ass u mes a l l  r isks and l ia b i l ity in connect i on with the appl ication a nd use 
of  our  products . 
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2 INSTALLATION INSTRUCTIONS -THREE CONDUCTOR POTHEAD 
(FOR USE WITH LEAD SHEATHED CABLES) 

NOTE: THE I LLUSTRAT I O N  S HOWS AN I N DOOR TY PE . THE OUTDOOR TYPE HAS M O B E  D ISTANCE BETWEEN S K I RTS 
FOR R A I N  D IS S I PA T I O N .  

1 .  P R E PARATION OF CABLE 

Stem 

- Conductor 

Insulated 
Conductor 

Body 

B e lt 
Insu lation 

A .  C ut wip ing n i pp l e  to fit over cable then mark a point on the 
Lead S heath a bout 1 I 2" a bove the wiping n i pple having 
f i rst a l l owed suff i c i e nt cable to spread the ind iv idua l  con­
d u ctors i nto the i r  f i n a l  posit ion . 

B .  R e move the Lead S heath from the end of the cable to the 
point marked u s i ng a chi pping knife care be ing taken not to 
d amage the i n s u la t i o n .  

C .  R e move the w i p i ng n i pp l e  f r o m  the pothead body a nd s l ide 
it over  the c a b l e  a nd bel l  out th e Lead S heath with a b l u nt 
t ool . 

D .  For B elted C a b l e ,  remove the B e lt Insu lat ion from the cable 
to a poi nt 1 I 2" a bove the Lead S h e ath . For S hi e lded C a b l e s ,  
r e move the s h i e ld to with in  1 I 2" of the Lead S heath . 

E .  Fan out the insu lated c onductors i nto the i r  f ina l  pos it ions 
tak i ng care to avoid sharp bend s .  

F .  U s i ng a st iff w ire bend i t  and measure t h e  exact l e ngth 
from the bottom of the w i p i ng nipple to the bottom of the 
hole i n  the stem and cut ind iv idua l  conductors to the 
appropriate length . 

G .  R e move the cable i n s u lat ion from the e nd of the conductors a 
d istance 1 I 4 "  more than the d epth of the hole  i n  the ste m s .  

H.  Thoroughly t i n  the exposed conductors . 
I .  R e move the stems from the pothead and thoroug h ly solder 

to the conductors . 
B U I LD STRESS CONES ON THE I N S U LATE D CON DUCTORS I N  
ACCORDANCE WITH THE MA N U FACT U R E R 'S I N STRUCTIONS.  

2 .  I NSERTION O F  CA BLE 
A. P lace t h e  body over the cable and bolt it into its f inal  

posit ion . 
B .  B ring the w i p i ng n ipple  and gasket i nto posit ion and bolt to 

the body . 
C .  S l i p  the l i d  a n d  porce l a i ns i n  place over the ind iv idua l  ca bles,  

adjust  the stems to obta i n  proper seating and then bolt the 
l id and gaskets t ight ly to the body . 

D .  S l i p  the hood nut gaskets ove r  the ste ms and screw the 
h ood n u ts t ightly i n  place i ns uring they fit square and t ight 
on the top shou lder  of the porce l a i n s .  

E .  M a ke a p l u mbers w iped j o i n t  between t h e  w i p i ng n i p p l e  and 
the Lead S heath after the sheath has been scraped c l e a n  
w ith a s have h o o k  o r  r a s p  f o r  a d i stance o f  a b o u t  3" t h e n  
c l ea n ed w ith stear i ne f l u x .  

N OTE : WHEN STR ESS CONES HAVE BEEN I NSTA LLED I N S U R E  
A T  LEAST 3 / 1 6 " CLEA RANCE BETWEEN THE CONES 
A N D  T H E  PORCELA I NS TO FAC I L I TATE COMPO U N D  
POU R I N G .  

Stand Pipe 

Vent Pipe � 
Loosen Hood Nut 

Compound Level  ��:7='=!:� 
For First F i l l ing 

3 .  F I LL ING WITH COMPOU N D  

A lternate Stand 
Pipe Arrangement 

A. R e move the p i pe p l u g s  from the lid and i nsert a standpipe 
w ith f i l l i ng funne l  of suff i c ie nt length to extend beyond the 
top of the insu lator s .  

B .  Loosen the hood n u t s  t o  a l low escape o f  a i r .  
N ote: When f i l l i n g ,  air  should natura lly egress as t h e  com­

pound rises. 
C. F i l l  with compound heated in accordance with manufactu rer ' s  

instructions t o  t h e  leve l i n d i cated above a n d  a l low to coo l . 
D .  P lace vent pipe i n  the l id and f i l l  the pothead with compound 

up to the neck of the porce la i n s .  
E .  Screw t h e  hood nuts t ightly i n  place a n d  p l u g  vent p i pe 

t ight ly.  
F .  Leave the standpipe i n  place mainta i n i ng heat on to it unt i l 

the pothead body coo l s  
NOTE : THE C O R R ECT G R A D E  OF C O M PO U N D  M U ST BE SE-

LECTED CONSISTENT WITH THE CHARACTER I ST I CS � 
OF TH E CA BLE.  THE POTHEAD SHOULD BE P R E H EATE D . , o/  
T O  I N S U R E  C O MPOU N D  DOES N OT CONGEAL U PO N  
CONTACT W ITH C O L D  S U R FACES. USE C A R E  W H E N  
HEATING T O  I N S U R E  F LA M E  NOT D I R ECTLY APPL I E D  
TO PORCELA I N S .  
The a lternate method of f i l l ing with the sta ndpipe con­
nected at the lower pipe plug req u ires the pothead to 
be f i lled to the neck of the porcelains at the first fi l l ing 
venting as above and then mainta in ing heat on f i l l  pipe 
u nti l  pothead cools.  

A e r i a l  Lug 

4. F I N A L  CONN ECTION 
A .  W h e n - t h e  compound h a s  cooled suff i c i e nt ly as evidenced by 

t h e  pothead body te mperatu re being cool to the touch i . e . ,  
be low body te mperatu r e ,  remove the stand and vent pipes � and replace pipe p lugs . ..._, 

B .  R e-tighten the hood nuts,  the l id a nd e ntrance bolts . 
C .  Bolt  the aer ia l  l u g s  w ith the aer ia l  leads attached on to the 

hood nut posts a nd t i ghten secure l y .  
D .  The insta l lat ion is  complete . 

It is considered good pract ice to tape over the a e r i a l  lugs a n d  hood 
nuts to p resent a rounded s u rface to the a e r i a l  conductors thus 
m i n i miz i ng exter n a l  corona effects . www . 
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INSTALLATION INSTRUCTIONS FOR POTHEADS WITH ENTRANCE 3 

FITTINGS OTHER THAN LEAD WIPING SLEEVES 
N OTE : STE PS 3 A N D  4 OVER LEAF A R E  I D ENTICAL FOR POT H EADS WITH ANY ENTRANCE F ITTI N G .  THE FOL LOW I N G 

I N STRUCTIONS THEREFORE COVER STEPS 1 A N D  2 ONLY.  

G round 
Screw 

TY PE " RS O "  ENTRANCE F ITT I N G  FOR A R MO R E D  CA B LES 
1 .  A. A l lowing 2 "  spare ca ble  above top of the porce la in  mark a 

B .  

C .  

D .  
E .  
F . 

G .  
H .  

I .  
J .  

point on the armor correspon d i ng to the shoulder  with in  
t h e  armor  c lamp and remove the armor  to t h i s  point . 
Mark a point on the j acket which w i l l  enable correct location 
of the stress cone and re move the jacket to this point . 
R e move a ny s h i e ld ing mater ia l  from the cable insu lat ion to 
a point 1 I 2 ' '  a bove the cut jacket. 
S l i p  the armor c la mp, packing and entrance f itt ing over the 
cab l e .  
S crew the stuff i ng g land i n  place compressing the packing 
arou nd the cable to form a t ight sea l .  
Secure the armor clamp o n  to the armor . 
Measure the d istance from the lower f lange of the pothead 
body to the bottom of the hole i n  the stem tor each con­
d u ctor and cut cabl e s  to these l e ngth s .  
R e move t h e  cable insu lation from the end o f  the conductor 
1 I 4" more than the depth of the ho le . 
T horou g h ly t i n  the exposed conductor . 
R e move t h e  pothead stem and solder on to the conductor . 
I nsta l l  stress cones or proceed to Step 2 it not req u i red . 

TYPE " RSL" ENTRANCE F ITT I N G  FOR NON A R M O R E D  CA BLES 
1 . A. A l low i ng 2 "  spare cable a bove top of the porce la in  mark a 

point on the jacket which w i l l  enable correct l ocation of the 
stress cone and remove jacket to t h i s  point . 

B .  R emove any s h i e ld ing mater ia l  from t h e  cable insu lat ion to 
a point 1 I 2 "  a bove the cut jacket.  

C.  R e move t h e  stuff ing box from t h e  pothead a n d  asse mble it  
over t h e  cable by t ig hten i ng the bolts to compress the 
"sandw ic h " . 

D .  Measure t h e  d istance from the lower f lange of the pothead 
body to the bottom of the hole in the ste m for each conductor 
a nd cut cables to these length s .  

E. .  R e move t h e  cable insu lation from t h e  e nd o t  t he conductor 
a d i sta nce 1 1 4 " more t han the depth of the ho le  in  the ste m .  

F .  Thoroug h ly t in the exposed conductor. 
G. Remove the pothead stem and solder on to the conducto r .  
H .  I nsta l l  stress c o n e s  or proceed to S t e p  2 it not requi red . 

G round 
Screw 

TY PE " R SQ " ENTRANCE F ITT ING FOR NON A R M O R E D CA BLES 
1 .  A .  A l lowing 2 "  spare cable above top of the porce la in  mark a 

point on the jacket which w i l l  enable correct location of the 
stress cone and re move jacket to this point .  

B .  R e move any s h i e l d i ng mater ia l  from the cable insu lation to a 
point 1 I 2 "  a bove the cut j acket . 

C .  R e move t h e  stuffing box from the pothead and assemble it 
over t h e  cable by screw ing the stuffing g land nut t ightly into 
the stuff i ng box . 

D .  Measure the d istance from t h e  lower f lange of the pothead 
body to the bottom of the hole in the ste m tor each conductor 
a nd cut cables to these length s .  

E .  R e move the cable i nsu lation from the e nd of the conductor 
a d istance 1 I 4" more than the d epth of the ho le  in the ste m .  

F .  Thorough ly t i n  t h e  exposed conductor.  
G .  R e move the pothead stem and solder to cond uctor . 
H .  I n st a l l  stress cones or proceed to Step 2 if not req u i red . 

[ M i n .  1 1 2 

B olts 

Condu it  

J acket 

TY PE " RS N "  ENTRANCE F ITT I N G  FOR CON D U IT C O U P L I N G  
1 .  A .  A l lowing 2 "  spare cable a bove top o f  t h e  porce l a i n  mark a 

point on the jacket which wi II enable  correct location of t h e  
stress c o n e  and re move jacket to th is  point .  

B.  R e move any s h i e ld ing mater ia l  from the cab le insu lation to 
a point 1 I 2 "  a bove the cut j acket . 

C .  R e move the p ipe connection and t h e  packing sandwich 
f rom the pothead a nd screw the pipe connector on to the 
p ipe to a l l ow cab l e  jacket to protru d e .  

D .  P lace t h e  packing sandwich over the top a n d  compress i t  
d own i nto the p ipe connector b y  means of the f lange bolts . 

E .  Measure the d istance from the bottom of the pothead body 
f lange to the bottom of the ho le  in the stem for each con­
d u ctor a nd cut cables to length . 

F .  R e move the i n s u lat ion from the end of the conductor a 
d istance 1 I 4" more than the depth of the ho le  i n  the ste m .  

G .  T horoug h ly t i n  the exposed conductor . 
H .  R e move the pothead ste m and so lder on to conductor. 

I .  I nsta l l  stress cones or proceed to Step 2 i t  not required . 

NOTE: TH E OPERAT I O N  OF I NSERT I NG T H E  P R E PAR E D  CABLE E N D  PLUS STEMS INTO THE POTHEAD IS S I M I LA R  TO 
T H E  POTHEAD WITH W I P I N G  N I P PLE EXC E PT FOR STE P 2 - B  W H I CH W I LL READ " BOLT ENTRANCE F ITTI NG I NTO 
POS ITION" A N D  STEP 2 - E  W H I CH DOES NOT APPLY .  www . 
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TYPICAL STRESS RELIEF CONES 
FOR POTHEADS 

f 
c 

Cable 
Insu lation 

B 

1 
Cabl e 
Jacket  

S pl ic ing 
Tape 

EXTR U DED I NS U LATED CA BLES 
- DACRON G LASS C O N ES 

Voltage A B C M i n .  

c 

B 

Cable 
Insu lation 

l 
Cable 
Jacket 

Spl ic ing 
Tape 

Grounding 
Braid 

VAR N I S H E D  CA M B R I C  OR 
PA P E R  I N S U LATED CABLES 
- DACRON G LASS CONES 

f 
c 

Cable 
Insu lation 

B 

l 
Cable 
Jacket 

S p l i cing 
Tape 

EXT R U DED INSULATED CA BLES 
- R U B B E R  TAPE CONES 

Voltage A B C Min .  

5 , 000 1 I 8 P/4 3 V oltage A B C Min .  5 , 000 3 1 1 6  P/4 3 
8, 000 3 1 1 6  2 '12 4 

1 5 ,000 1 1 4 3 '12 5 
2 5, 000 5 1 1 6  4 8 
3 5 , 000 3 1 8  4 3/4 1 2  
4 6 ,000 1 I 2 5 '12 1 8  

D I MENSIONS:  
" A "  Thickness of appl ied i n s u lat ion 
" B "  L e ngth of cone 

5 , 000 
8,000 

1 5 ,000 
2 5 ,000 
3 5 ,000 
4 6 , 000 

"C" M i n i m u m  creepage from l ive cond uctor 
to end of s h i e ld i n g . 

1 1 8 
3 1 1 6  
1 I 4 
5 1 1 6  
3 1 8  
1 I 2 

1 '12 3 
1 '/4 4 
2 '14 5 
3 8 
3 '12 1 2  
4 112 1 8  

8,000 1 1 4 2 %  4 
1 5 ,000 3 1 8  3 '12 5 
.2 5, 000 1 I 2 4 '12 8 
3 5 ,000 3 1 4  6 '12 1 2  

NOTE : D ista n ce for " C "  i n  these ta b l e s  
a r e  m i n i mu m  creepage d i sta nces.  Locat ing 
of the stress con e is very i mportant ( s e e  
d i m e n s i o ns ) . S uffi c i ent c l eara n ce betw e e n  
th e porce l a i n  wa l l  o f  the pothea d ,  cable  
i n s u lati o n ,  and I or stress cone s h o u ld be 
3 I 1 6 " m i n i m u m  to a l low free passage of 
the i n s u lat i ng compo u n d .  

SUBJECT TO CHANGE WITHOUT NO TICE 
T h e  information i n  t h i s  bu l l et i n  is compiled on informat ion and data which we b e l ieve i s  re l iab le  a nd is g iven i n  good fa i t h .  S i nce 
the methods of a pp l i cat ion a nd condit ions under w h i c h  our products are put to use are beyond our control ,  we are not a b l e  to Jllllltl 
g uarantee t h e  appl icat ion a nd I or u s e  of s a m e . The user assumes a l l  r isks and l i a b i l ity in connect i on with t h e  appl i cation and u s e  "Wffl 
of our prod ucts . 
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S&C Power F u ses I T y p e  SM 

FUSIN G AN D RE-FUSING 
CAUTI ON :  Refill units should be stored in a dry place and 
kept in the carton until used. 

Storage indoors, in a clean, dry place , is required for indoor 
style holders and recommended for outdoor style holders. 
If an unloaded outdoor holder is stored outdoors , it must 
not be left in such a position that the glass-epoxy tube 
inside the porcelain housing can get wet. Store the holder in 
an upright position and keep the lower ferrule opening 
closed by the cork inserted at the factory. 

The rain shield on the lower ferrule of the outdoor holder 
helps to prevent water or dirt from entering the holder 
when it is left hanging open for short periods of time . 
However,  since the rain shield is not a positive sealing 
device , the holder should be removed from the mounting 
when it is not in service. 

Handle loaded holders with care - do not drop or throw 
them. 

FUSING 
WITHOUT SNU F F LE R ,  M U F F L E R ,  o r  SN E EZ E R  

Step 1 .  Remove the hexagonal clamping nut 
from the end of the holder. 

Step 2_ Unscrew and withdraw the holder 
cap - to which is attached the spring-and­
cable assembly . 

Step 3. Screw a refill unit of correct ampere 
and voltage rating tightly onto the lower end 
of the spring-and-cable assemb ly. Do not use 
a wrench. Before proceeding to Step 4 ,  
check to see that the knurled collar a t  the 
other end of the refill unit is tight against 
the shoulder of the refill-unit ferrule . 

Step 4. Insert this combination into the 
holder and screw the cap down tight . The 
final fractional turn should be made with a 
wrench. 

Step 5. Carefully draw the refill pull-cord 
out through the holder, against spring ten­
sion, until the contact fingers of the holder 
latch behind the knurled collar of the refill 
unit.  Avoid jerking and excessive overtravel, 
w h i c h  m a y  damage low-ampere refills. 
Release refill pull-cord slowly , permitting 
collar to rest on the spring contact fingers. 
Remove and discard the cord. 

Step 6. Replace the hexagonal clamping nut , 
screwing down firmly to lock the refill unit 
i n  place. To e nsure adequate electrical 
contact, the final fractional turn should be 
made with a wrench. 

STEP 1 

STEP 2 

STEP 3 

' STEP 4 

Spring-and­
Cable Assembly 

Exhaust 

Contact 
Fingers 

MAXIMUM PULL-TH ROUGH 
POSITION 

DROP-BACK POSITION STEP 5 

• 

STEP 6 

Page 1 of 2 
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Jan. 22, 1 973 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



S&C Power F u ses I Ty pe SM 
FUSING 
WITH SN U F F L E R ,  M U F F L E R ,  or S N E E Z E R - D ISCONN ECT STY L E  

1 .  Loosen clamp bolt and pry clamp apart slightly,* as illustrated in Step 1 .  
2. Unscrew and remove snuffler.t A bar or wrench handle can be used to 

loosen the snuffled (See Step 2.) 
3 .  Install refill unit as described in Steps 2 through 5 on page 1 .  
4.  REPLACE SNUFFLER,t screwing in firmly. Final fractional turn should be 

made with a bar or wrench handle. 
5 .  Tighten clamp bolt .  

W I T H  SN U F F L E R ,  M U F F L E R, o r  S N E E Z E R - NON-DISCONN ECT STYL E  

Proceed as above, omitting Steps 1 and 5 .  

WITH RAIN S H I E LD (used on outdoor horizontal mountings) 

I .  Loosen clamp and remove rain shield .  

2.  Proceed a s  i n  Steps I through 6,  page I .  
3 .  Replace rain shield, positioning i t  for maximum weather shielding. 
4. Tighten clamp. 

R E-FUSING BLOWN FUSES 
Step 2 

1 .  Remove the hexagonal clamp nut, or the snuffler,t as 
described under "Fusing." 

2. Remove and discard the blown refill unit. 

5. After a heavy fault, the interior of the glass-epoxy 
tube of the fuse holder should be wiped clean to remove 
any dust and metallic particles that may be present. 

3 .  Unscrew holder cap as illustrated in Step 2 ,  page 1 .  
Withdraw the spring-and-cable assembly. 

4. Unscrew and discard the arcing terminal of the blown 
refill unit. Wipe clean all contact surfaces but do not clean 
with an abrasive as the silver plating may thus be damaged .  
If  the spring i s  damaged, install a new spring-and-cable 
assembly. 

6. After a heavy fault, the snufflert should be washed in 
water and carefully inspected before reusing. If the internal 
parts are badly burned as a result of an extremely high 
fault, replacement of the entire snufflert is recommended. 

7. Using a new refill unit of correct ampere and voltage 
rating, fuse and reassemble as described under "Fusing." 

RE-FUSING U N BLO WN FUSES 
1 .  Remove the hexagonal clamp nut, or the snuffler,t as described under 

"Fusing." 

2. Insert a cord or wire through the small hole in the projecting threaded portion 
of the ferrule of the refill unit. Pull refill unit outward about 1 /8 inch. 

3. Unscrew and remove the knurled collar from the refill unit and allow the refill 
unit to slide slo wly back into the holder. 

4. Unscrew the holder cap as illustrated in Step 2, page 1 .  Withdraw the spring­
and-cable assembly and refill unit. Unscrew refill unit from spring-and-cable 
assembly , replace with refill unit of desired ampere rating, and reassemble as 
described under "Fusing." 

5. Replace the knurled collar that was removed in Step 3. To simplify reapplica­

tion of the replaced refill unit, insert a cord 28" in length through the hole 

referred to in Step 2 .  
I mportant: If  the replaced refill unit is not t o  b e  used immediately, place it in a 
polyethylene bag and then in a refill-unit carton; mark carton with correct ampere 

rating and store in a dry place. 

* SM-4 holders only. 
t Or muffler or sneezer. 

Page 2 of 2 

249-1 
Jan. 22, 1 973 
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I N S T R U C T I O N S  GEI-10951M 
Superse de s G I!; I- 1 0 9 1!  1L 

and GEI- 1 8 020 

CURRENT-LIMITING FUSE UNITS 
TYPES EJ-1 , EJ0-1, AND EJ0-3 

INTRODUCTION 
A Type EJ-1 fuse unit - -for indoor use-- or a 

Type EJO- J fus e unit--for indoo r or outdoor use-­
c on sists o f  a fuse tube h avin g m e tal ferrules at 
each end and containing c urrent-responsive ele­
ments surro unded by a quartz filler . When the fuse 
function s ,  the arc re s ultin g fro m th e  m e ltin g  of the 
current-resp msive elem ents i s  coo led by the adja­
cen t filler and e xtinguished w ithout any expulsio n 
o f  gases or material from the tube . The m a ximum 
current passing thro ugh the fuse befo re the arc is 
e x tin guished is lim ited to a value considerably 

lo wer than the m aximum sho rt-c ircuit current usu­
ally available in th e circuit. 

A P P LI CATI O N  
Fuse unit, Types EJ- 1  and EJ0- 1 ,  with suffix 

"E" on the current rating c o n f o r m  w i t h  A N SI 
Power Vo ltage Fuse Standards. They will carry 
current up to their " E "  ampere rating continuously· 
fuse units rated lOOE am2eres and below will melt 
at a current between 200% and 240% of the rating 
in five minutes, and fuse units rated 125E amperes 
and above will melt at a current between 220% 
and 264% of their rating in ten minutes. 

For a given application the recommended volt­
age rating of the fuse unit is that nearest to, but 
greater than, the line-to-line circuit voltage. In no 
case should the line-to-line voltage be less than 70 
per cent of the nominal voltage of the fuse unit nor 
greater .than the maximum design voltage rating. 

When the fuse units are rated 25/60 cycles, they 
may be used on systems from 25 to 60 cycle fre-

quency. When rated for 60 cycles only, they may be 
used on frequencies of either 50 or 60 cycles. 

The "E" current rating must be equal to or 
larger than the maximum load current in the circuit, 
and at the same time, the current-responsive ele­
ment must also be of sufficient size so as not to be 
damaged by magnetizing inrush current of associated 
transformers. For detailed application data, and 
also for time-current and current-limiting curves, 
refer to the nearest General Electric Sales Office. 

·�� r--1 I L_ OPEAATING-· 
EYE 

S i ze C �800 Vol ts S i ze D 2�00 V o l ts 

F i g . I Type EJ- 1  Fuse Un i ts Assem b l ed w i th 
F i tt i n gs for Ty pe EK-3C and E K- 30 Fuse 

D i sconnect i n g  Swi tches 

The,. in.trudiont do not pvrport to cover all details or .-oriationt in equipment nor to provide for eYerf poai&/e 
contingency to be met in connection with in.tallation, operot•on or mailltenance. Should further information be detired 
or lhou/d particular problem• ari1e which are not covered •uffi�1ently for the pvrchG,.,.'• purpoee�, the maffer lhou/d 
be referred to the Genera/ Eledric Company. 

DISTRIBUTION PROTECTIVE EQU I P M E N T  DEPARTMENT 
P I T T S F I E L D ,  M A S S .  

G E N E R A L . E L E C T R I C  
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GEI-109511\1 Current-Limiting Fuse Units Types EJ-1 , EJ0- 1 ,  and EJ0-3 

RATI N GS 

Fuse units are made in several different dia­
meters of tube and ferrule assemblies. Each fer rule 
diameter is designated by a "size" letter, with the 
relation between size and letter being shown in 
Table 1. The tabulation also shows the voltage 
ratings for which each size is manufactured. 

Size 
A 
B 
c 
D 

DD 

EE 

Ferrule 
Diameter 

13(16" 
1 9/16" 

2" 
3" 

2-3" in 
Parallel 
2 -4" in 
Parallel 

TABLE 1 

Maximum Design Rating, Volts 
600, 2750 

2750, 5500, 8250, 15 ,500 
2750, 5500, 8250, 15 ,500, 25,8QO 
2750, 5500, 8250, 15, 500,&25,800 

38 000 
275o, 55oo, a25o, 15,5'oo, 25,8oo 

38,000 
. 

15 ,000 

I NSTALLATI ON 
A suitable fuse support is required to use the 

fuse unit. With Type EK-3 and EK0-3 fuse discon­
necting switches ,  fittings for the fuse unit are fur­
nished to make it suitable for use as a disconnecting 
blade. To attach these fittings to a Size C or Size D 
fuse unit, slide them on the ferrules of the fuse unit 
and clamp in place in the position shown in Fig. 1.  
With a Size D D  fuse unit, attach the hinge fitting to 
the bottom ferrule of one tube and the operating eye 
tu the top ferrule of the other tube, as 3hown in 
Fig. 2. In all cases, the hinge fitting should be 
located at the end of the fuse containing the indicating 

target1 for ease of viewing from below. The target 
end 01 Size D, DD and some C fuse units has a con­
cave appearance (see left side of Fig. 3 as distin­
guished from the flat cap closing the other endL..or 
ends in the case of Size DD) of the fuse tube. Tne 
remaining C size fuses and the B size fuses have 
button indicators. 

Unless special means are provided for dis­
connecting the entire fuse support or swttch from all 
sources of power, the fuse unit should be removed 
and inserted only with insulated fuse tongs. 

OPERATI O N  
When a fuse unit functions, it should be r e ­

placed by a complete new unit. Always u s e  a fuse 
tongs for handling unless special means are pro­
vided for disconnecting the fuse support from all 
sources of power. If used in a fuse disconnecting 
switch, the fittings should be removed from the 
blown unit and transferred to a replacing unit. The 
time required to replace a blown fuse unit in a dis­
connecting switch may be considerably shortened if 
a spare fuse unit with fittings in place is kept on 
hand at each installation. 

F i g . 2 S i ze DO F u s e  Un i t  A s s emb l ed w i th F i t t i n gs 
fo r Ty pe EK-300 Fu s e  O i  scon n ec t i n g  Sw i tch 

The indicating target provided at one end of the 
larger sizes of fuse units, operates when the fuse 
unit functions. Its operation is provided by a sep­
arate mechanism within the fuse tube, and is not 
due to any pressure developed by the main fuse 
elements in functioning. The appearance of the tar­
get for some size C and larger fuse units is shown, 
before and after operation, in Fig. 3 .  Size B and the 
remainder of the size C fuse units have an indicator 
consisting of a small plunger which projects from 
the end of the fuse unit after the fuse unit functions. 

Before Opera t i on A f te r  Opera t i on 

F i g . 3 I n d i ca t i n g  Targe ts o f  S i ze C Fu s e  Un i ts 

4- 70 (2M) GENERAL ELECTRIC COMPANY, PITTSFIELD, MASS. www . 
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I tem N umbe r 

1 01 
1 02 
1 03 
l 04 
"! 05 
1 06 
1 07 
1 08 
1 09 
n o  
1 1 1  
1 1 2 
1 1 3  
1 1 4 
1 1 5 
1 1 6  
1 1 7  

RENEWAL PARTS 
S ECONDARY SUBSTAT I ON TRAN S F O RMERS 

Descri oti on 

Hi gh - Vol tage Bus h i ng 
Low-Vol tage Bus h i ng 
Neu t ral Bus h i ng 
Li qu i d Temperature Indi cator 
Li q u i d  Level Gage 
Press ure - Vacuum Ga ge 
Fan 
Fault- Pres s ure Relay 
Gaskets , Hi g h - Voltage Bus h i ng 
Gaske ts , Low-Vo l tage Bushi ng 
Gas kets , Neutral Bushi ng 
Gaskets , Li qu i d Temp. Ind. 
Gas ket , li q ui d Level Gage 
Gas ke t , Fault P res s u re Relay 
Gasket , Drai n Val ve 
Gaskets , Tap Ch ange r 
Gas ke t ,  P ress u re - Reli ef/Handhole 

Refe r to the t rans forme r outli ne d rawi ng for the locati on 
of these parts and fo l� any unl i s ted i tems . Note th at 
neutral b ushi n gs, fan s , and the faul t-pre s s u re relay a re 
opt·i on a l  fe atures and may no t be i ncl uded wi th all 
trans forme rs . 

Orders for Renewa l Pa rts s h oul d be placed wi th the nearest 
Apparatus S a l es Offi ce of the Gene ral Electri c Company. 
Speci fy the q uanti ty req u i red and g i ve the TRANSFORMER 
S E R I AL NUMBER , and DESC R I PT I ON o f  t h e  des i red parts . If  
the req u i red i tems a re not i denti fi ed on this li s t  or the 
outl i ne drawi n g , des cri be the p a r t ( s ) i n  de ta i l and i n ­
cl ude t h e  S E R IAL NUMBER o f  the T RANSFORMER . 

MEDIU M TRANSFORMER PRODUCTS D E PARTM ENT 
GENE RAL ELECTRIC COM PANY 
ROM E ,  GEORGIA 30! 6 1  G E N E R A L  E L .E CT R I C  www . 
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