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INSTRUCTIONS

GEI-65074C

Secondary Unit Substation Transformers

LIQUID-FILLED

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 proz
vided, can be removed to facilitate
moving the transformer.

STORING

Before placing af transformer in stor-
age, make sure the insulating liquid is
at its proper leveljjadd dry nitrogen in
the gas space until the, préssure 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
shouldybe ymaintained in the same con-

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 A4
level floor strong enough to suppert the
weight of the transformer. The" trans-
former should be located at least, six
inches and preferably a foot, or mere
away from walls and other obstructiens
which might prevent freelcirculation of
air around the unit. Provisions have
been made for moving valves andfgages
from the high-voltage to“the low-volt-
age front and vice yérsa, in‘the event
that it becomes ngcessaryy,to reverse

the position of the tfansformer. Refer
to the Outlineldrawing. Transformer fin-
ishes and compomnents“are designed for
normal lifeginpa mnon-corrosive atmos-
phere. Atmospheres which include cor-
rosive agents may require additional
protectiveimeasures.

If “the transformer is to be opened
outdeors ol 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. 1. Secondary unit substation transformer

These instructions do not purport to cover all details or variations in equipment nor fo 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 Generai Electric Company.
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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 connectéd
for the highest rated voltage. "When
shipped otherwise, a tag fastened “to
the nameplate will indicate the /€onnec-
tions that have been made. Before ap-
plying voltage to a transformer, see that
all connections are tight and that the
windings are connected for the desired
voltage.

Ground the transformer. pe;'manently
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. YA poor ground may be worse
than nonelat all as it gives a sense of
false security to those working around
théllequipment 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
grounded.

is permanently and solidly

PIPE FITTINGS

When assembling pipe fittings, clean
the threads thoroughly to remove all
insulating liquid, grease, old compound
and dirt. Apply G-E Compound No.
A15A11A 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 tank
at this pressure and make an examina-
tion for leaks over a period of 12 hour$.
Leaks above the liquid level can be [lo-
cated by applying a liquid soap{selution
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 storagej’or, if the unit has
been opened and [resealed., Venting
should take place with the liquid tem-
perature at{25 C, If “itfis necessary to
vent at other temperatures, re-vent as
soon asgthe ‘unit returns to 25 C. This
operationis, neceéssary to prevent exces-
sive operating, pressures or vacuums.

VAULT VENTILATION

If the, transformer is to be installed
ina, 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 miaintain the
transformer seal have been selected for
their ability to (resistdeterioration by
the insulating) liquid and to avoid any
contamination of) thé®liquid. No substi-
tution should®be made for these original
gasket materials ywithout 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
“O” 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

CORK FLOAT

SWITCH

OFFSET
ROLLER

COUPLING
OUTER SHAFT

Fig. 2. Schematic view of mag-
netic liquid-level gage
with alarm switch
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Fig. 3. Type AL liquid tempera-
ture indicator

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

To install 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.) Allow 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 Y2 sizé.

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 afm 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
bé 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

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{ajunion
nut. The well is liquid-tight thus ‘per-
mitting removal of the gthermometer
without lowering the liquid “level) or
breaking the transformer)seal.

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

Type ALR indicators are equipped
with twoysnap=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 normally 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 temperature 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 normally cali-
brated in psi. Gage readings should vary
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Fig. 4. Type ALR liquid temper-
ature indicator - relay

as the transformer temperature changes
and should normally 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 “O”-ring gasket.

Fig. 5. Pressure-vacuum gage
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device

relie
blocked open with alarm
in vertical position

Fig. 6. Pressure

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 turn 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 “O” ring gasket between a‘verti-
cal section of the mounting flangé and
the cover. The compression forcées are
at right angles to those acting on the
cover to trigger the device and,)there-
fore, have no effect on itg" calibration.
To keep drag at a minimumy a{wider-
than-normal gasket groove is used which
permits the “O” ring to roll rather than
slide during the(first /part of the trip-
ping action. By the/time sthe “O” ring
reaches the top oflthe gfoove the trig-
ger springs have bowéd 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 ‘@%mechanical alarm to give local
indication of relief operation. The alarm
consistsnof a plastic vane pivoted on a
bracket and is normally removed for
shipment. To install the alarm, remove
agnut from one of the relief mounting
studs, place the bracket over this stud
with the vane resting on top of the re-

4

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 for mount-
ing directly 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) afe, avail+
able upon request for connecting vent
pipes to the relief device. Order by
drawing number 112A4035 Gi, 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 off10:20”in order to
fit the 10.25” inside/ diameter of the
adapter. Theheight/ to /the first bend
must be at least 6.50""to clear the re-
lief device covef when it opens and the
other dimensions can be made as re-
quired.

ELECTRICAL)ALARMS

When eléctrical 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
andyon 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 | Circuit Volts Amperes
AC Inductive and 115 10
Non-Inductive 230 5
Inductive 125 - 005
pC 250 003
Non-Inductive 125 02S
| 250 0.20
Restrict starting
inrush currents
AC . 125 to values below
or Inductive And A —
DC 250 | Already
i Closed Closing
! Contacts Contacts
30 15

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

10.20
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1. REDUCER

2. ADAPTER FLANGE

3. GASKET

4. PRESSURE-.RELIEF DEVICE

Fig. 7. Exploded view of vent
pipe accessories

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

BLACK

A
* T

GREEN RED

A. LIQUID LEVEL GAGE

SWITCH & | SWITCHE 2
RED GREEN
L .
T -
WHITE ORANGE BLACK
OR YELLOW OR BLUE

B. LIQUID TEMPERATURE INDICATOR

4——”——3
| ——o

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 and cable connec-
tions for alarm contacts
(when furnished)
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Fig. 9. Wedge-type tap changer

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 wedge 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 aé-
tion, insuring positive contact.

The drive mechanism, Fig. 104 1s3lo-
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 the mounting
flange and an “O”-ring gasket(is used
between the mounting flange and drive
shaft to maintain the g#ransformer seal.
One of the screws ‘useddto hold the
cap in placé has amjoversize head with
a hole infit fof) padlecking if desired.
When requestéd, 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 4n arrow on the mounting
flange and a corresponding number on
the cap.

Operation

CAUTION! The tap-changer must not
be operated while t he transformer is
energized! Serious personal injury
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 ‘thejhex-head
drive mechanism. The_mechanismy must
be rotated through“§/6%Wef, a\ turn to
make a change of, one“tap. With the
cap removed, the tap position can be
observed through @ slotlingthe indicator
cams (See Fig. 10). Although the drive
mechanism canfjbe turned continuously
in either dirgction placing the wedge in
any onegof six/different positions, only
five gositions arefnumbered for use as
shown on' the transformer nameplate.
The unnumbered position is unauthor-
izedyand should not be used.

After (the desired change has been
made, y)make sure that the cap gasket
1s/ in/ good condition and replace the
cap. Note that the slots in the two in-
dicator cams must coincide before the
¢ap 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

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 orpby means of
a captive key-operated plunger -type
lock as shown in Fig. 11. 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 andglocking it open. This de-
energizes) the stransformer and permits
the key to'be removed and used to un-
lock{'the itap 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.

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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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 guasd against
contamination by windblown dust, etc.
Observe the following) procedure /to ob-
tain consistent resultsfrommfsamples
taken either for field or factory tests.

Sampling From Transformers

1. Impurities which ‘tend to affect the
dielectric strength of 10C oil will gen-
erally be found at the bottom of the
transformer, while” those affecting Py-
ranol willjybe at the top. Therefore, on
oil - filled “transformers the sampling
valve is)located on the main drain valve
and “ony 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-

tle; 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 110C 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, with smallfiportions, of
liquid drawn from the sampling walve.
Allow the sampling bottleyto drain thor-
oughly between rinses.

6. Draw a sample “into the bottle,
leaving sufficient airgspaceito allow for
possible expansion/ of/ the liquid. Re-
seal the transfermer /and! carefully seal
the containér to preventfexposure to the
atmosphere.

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

Sampling From Drums

1. Drums should remain undisturbed
forjpats 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.
9T11Y8454) 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 10 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, dryfgasoline.

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

4. ImmediatelyJafter the final rinsing
with gasoline, ‘rinse the test cup with
the sample under investigation, and pro-
ceed with the,test at once.

S0 The |temperature of the sample
when teéstéd 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 bring
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: D117 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
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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 ifi-
dicated.

6. This field test for moisturegshould
be regarded as a rough test only and 9f
there is any reason to question the con-
dition of the insulating liquid, aysample
should be sent to the , Laboratdry 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-
movedy, before the filter operation is
started.), For 'details of the procedure to
be “followed refer to instructions GEH-
754, for oil, or GEH-1031 for Pyranol.
Copies of these publications can be ob-
tained from the nearest Apparatus Sales
Qffice of the General Electric Com-
pany.

A transformer contaminated with
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 ang
available step-up or step-down trans-
formers, etc. A more detailed €xXplana-
tion of drying procedures can bejfound
in instructions GEI-65070 for oil-filled
transformers and GEI.65080 “for, Pyra-
nol-filled units, copies of ywhichjcan 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 sglution as’previously
explained under “Filtéring¥and Drying
Insulating Liquids.” (The moisture re-
maining inf{the windings and insulation
can then be, driven off by heating the
transformer. Exercise caution when heat-
ing the transformer to avoid damaging
the insalation.)The maximum winding
temperaturehas determined by resist-
ance 'measurements should not be al-
lowed to exceed 95 C. CAUTION—Any
drying ‘method which involves heating
anjeil-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- Maximum Top-Oil

Circuit Amps in Temperature
Percent of Full Load in Degrees C
100 75
85 80
50 85

Since the windings are at a higher
temperature than the insulating liquid,
the insulation may bz damaged if| these
values are exceeded. Filtrationg,during
the heat run will not greatly hastengthe
drying process, because at these tem-
peratures the filter press loses ‘itssfabil-
ity to remove any appreciable amount
of moisture.

The air space in the transformer must
be thoroughly venfilated to remove the
water vapor, givenoff., This can be
done by remaving 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 thoroughly insulated
to prevent| condensation. The required
temperaturés can be more readily ob-
tained, by blanketing the transformer
with heavy paper, cloth, building felt,
ete:

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 under *“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

9
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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 the 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 5/16” 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
oxygen 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 ofythe
cover or tank flange. The joint should
be ground or chipped clean for geweld-
ing before the cover is removed. Oxy-
acetylene cutting torch equipment ds
necessary with gouging tip§ 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 Oxygen Acetylene
Weld Size Tip Size Pressure Pressure
5/16-in. No. 8 60 psi 8 psi

36and 7/16-in. No.10 70 psi 9 psi
Va-in.andup No.12 75 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 3¥s-ingh
loose-twist glass or asbestos roying (or
a strip of 1/16 x 1Y;-inch dry “asbestos
folded to make it 3-inch wide, ‘and
should be located approximately Y2:inch
from the outer edge of the)covern., To
prevent spatter from entering the trans-
former during rewelding, {compress’ this
gasket by clamping the coveryfagainst
its mounting flange and) seal off all
other external openifigs 1n) 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 V,” “diameter, electrodes, is recom-
mended forjrewelding the cover. The
fillet should be) built up with a series
of passes/tola thickness comparable to
that_of (the/original weld. In order to
miake a “pressure tight joint, slag and
spatter |should be completely removed
beforesach 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 thedpart num-
bers, whenever possible. If these num-
bers are not available, describe the
parts in detail. When ordering a bush-
ing, specify whetheritfis to be supplied
separately or,as ‘@n assembly with the
adapter ring welded into place. Always
include the gerial number appearing on
the transformer nameplate when re-
questing ‘information or ordering parts
for ‘ajparticular 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 made 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
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INSTRUCTIONS

GEI-65084B

Winding Temperature Equipment
LOCAL, EYE-LEVEL, AND REMOTE

1. CABLE
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 detegtor per-
mits remote indication when connected
to suitable external equipment.

Furnished with each of ghese” devices
are a heater well located in the top
liquid of the transformer, ,a dcurrent
transformer to supply a current propor-
tional to that offthe windingband, when
necessary, a calibrating resistor connect-
ed in parallel with'the heater.

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

DESCRIPTION
INBICATOR

The winding temperature indicator

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 show 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-woudnd, Jbi-metallic
coil enclosed in a sedled tube at the
back of the case. The temperature-sen-
sitive bulb of the eye-level thermometer
contains a liquid whi¢h expands or con-
tracts with/variations__in temperature.
These changes are transmitted through
capillary “tubing to a Bourdon tube
which éperates the indicator shaft.

Switches

Snap-action switches in the thermom-
etefyare operated by cams on the indi-
cating {ointer shaft. Transformers hav-
ing self-cooled/forced-air-cooled ratings
are normally provided with a two-switch
théemometer 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:

2-Switch  3-Switch
Switch No. 1 85C 85C
Switch No. 2 120C 90C
Switch No. 3 120C

Transformers having a self - cooled/
forced-air/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.“% 80C
Switch No. 2 85C
Switch Nof"3 120C

With falling temperatures the switches
operatejbetweeft SC and 10C below these
settings. Switch contacts are wired to a
multiconductor cable and are color coded
aspshownson 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:

Switch Ampere Roting |
AWR Device Switch A-C Volts D-C Volts
125 | 250 [ 480 | ’lf"zﬁ‘
Twaswiten, epeddevel | N2) HE AR
Ewoiwirch, Tocal
hree-Switch, eye-level All 5 15 15 | 50 | .25
hree-Switch, locel

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 25C. 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 instrurnent. 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' instructions do not purport to cover all details or veriations in equipment nor fo provide for every possible contingency to be mef 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 Generai Electric Company.

GENERAL & ELECTRIC
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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 transformer 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 AWR, the current
transformer must be short-circuited.

When required for calibration pur-
poses, a resistor is connected in parallel
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eye-level
winding temperature

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 nof-
mally shipped in place on the( trans-
former. When a device is removed for
shipment, it will be identified by anjap-
propriately marked copy of the¥shipping
list. The temperature-sensitive Jbulb “of
each device is covered with' a material
to furnish electrical insulationjbetween
it and the heating tube.qUse care when
inserting the bulb in the well, to prevent
damage to this insulation. Make sure

S,
N 125/’?’5@,"

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

To install the eye-level device, mouant
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 fclipsmprovided. The
minimum safe, bending radius for this
tubing is 2 inches and”undue bending
and other abusesishould be avoided.
Make cable connections as indicated on
the transformeér connection diagram.

OPERATION

The hotsspot temperature of a trans-
formerwinding 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
measured by inserting the temperature-

Y
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CAPILLARY TUBING

. CABLE

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 theW¥red
pointer rests against the white pointef:
Replace the cap immediately toreseal

WINDING LEAD

CcT

+———1— CALIBRATING

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 \athany
temperature on the dial. Switch ‘opera-
tion can be checked by gconnecting a
test light or alarm across the contacts
and heating the bulb.j Eachl) switch
should operate within * 2GC, of its) set-
ting when compared with thelindicator
dial.

The instruments afe factory calibrated
and no changes _are(recommeénded. How-
ever, the following provisions have been
made for making adjustments when
necessary.

Local, Two-Switch

Slotted jplugs in the top of the indi-
cator case can be removed to provide
accéss tothe switch adjusting screws.
After making the necessary adjustments,
reseal the case using G-E compound
ALS5ATIA 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-

Switch No. 1 can be adjusted thfough
a range of 75C to 90 C and Switch No.
2 from 100C 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 aregraised by turning the
screw in a, counterClockwise direction.
The Switch No. 3 adjustment is on the
left and is raisedyby turning the screw
clockwise. SSwitch No. 1 has an adjust-
ment range of 75€ to 85C and Switch
No. 2 jis fixed at 5C above the setting
of Switchp No."'1. Switch No. 3 has a
range, of 100C 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 100C 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
WALLA

wise, and the No. 2 screw clockwise.
MOUNTING WINDING LEAD
WALL— —
] WeLL OF
DETECTOR

cT

RESISTOR

WELL OF
]‘“ DETECTOR

/.

+

Figy5. Elementary diagram for one heater well.

/_ CALIBRATING

RESISTORS

WELL OF LOCAL
“—NDICATOR

Fig. 6. Elementary diagram for indicator and de-

tector heater wells in series in the same

phase.
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CAUTION Q

THE PYRANOL* INSULATING LIQUID IN FORMER CONTAINS
POLYCHLORINATED BIPHENYLS (PCB'S). CAK BE TAKEN TO PREVENT

ANY ENTRY INTO THE ENVIROMENT THROUGH LLS, LEAKAGE, USE, DISPOSAL,

VAPORIZATION OR OTHERWISE.
The information on Pyranol a(ain instructions GEI-65074C

should be disregarded and inst€a he user is referred to instructions
GEI-65080B for details on sh handling, sampiing, testing,

filtering, disposing, etc.

* Registered trademark of the General Electric Company

These instructions do mot purport to cover all details or variations ini equipment mor teo previde for every possible contingency te be
met in oeancotion with instailatien, operation or maintonance. Should furthor (nformation be desired or should particulsr prodbloms arise
which sre net cevered sufficiently for the purchaser’s purp , the tt hogld be rvefe.red to the General Electric Cempany.

MT-1064






INSTRUCTIONS

GEI-65080B

Pyranol® Insulating Liquid

INTRODUCTION

Pyranol insulating liquid is 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 re¢-
ommended that exposure be held toa
minimum.

VAPORS

Breathing of concentrated vaporssin
poorly ventilated areas @or of Jfumes
from heated Pyranolyshould be/avoid-
ed. High concentrationsyof vapors can
cause irritationdof the “eyes, nose,
throat and uppér respiratory tract.

CAUTION - Hydrogen chloride gas
is formed when Pyranel is decomposed
by an electrical 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,ishan irritant and the inhala-
tion of'large quantities can be danger-
ous and)harmful to personnel. The

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 breaths
ing apparatus must be worn. Such ¢éx-
posure should be under the gsurveil;
lance of other personnel capableofixes-
cue in case of accident. If the odor “of
Pyranol or its arced produetsuis,detec-
ted by the person weaging protective
equipment, he should immediately go
into fresh air. All gas fasksyrespira-
tors and replacement parts should have
Bureau of Mines appFoval and be main-
tained on a regular schedule in accord-
ance with thémmanufacturer’s recom-
mendationd

LIQUID

Unlike'mineraljinsulating oil, there is
no fireshazard,in handling Pyranol. A
limited solvent action (similar to that
for paing thinner) on the fats and oils of
the “skinmwith prolonged contact may
lead to'drying and chapping of the skin.
Asywith 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 sheuldbe worn when hand-
ling Pyranol. Eyes which have been ex-
posed to the liguidishould be irrigated
immediately/with large quantities of
running,water for 15 minutes and then
examinediby a physician if the irrita-
tion“persists. (A drop of castor oil has
been found to reduce irritation.)

Persons developing a skin irritation
orqrespiratory 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

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in

with instoliati

opero-
tion or maindenance. Should further information be desired or should particular problems arise which ore not covered sufficiently for the purchaser's purposes, the matter shovid be

referred fo the Generol Electric Compony.

GENERAL
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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 sol4
vent to remove all traces of Pyranol on
the outside of the transformer tank.
This precaution should be taken lsinee
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 paintf has’ been
attacked, thoroughlysclean the surface
and repaint with a good'gradesof dura-
ble paint recommeénded by the General
Electric Company. All Pyranol-con-
taminated materialsare tg be collected
for proper dispositionlasfoutlined under
“Disposal”.

Shipping Notice

Whenever any Pyranol-filled trans-
formethor, 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)

FILLED WITH PYRANOL INSU-
LATING LIQUID. THIS PRODUCT
CONTAINS POLYCHLORINATED
BIPHENYLS (PCB'S). CARE
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, proteect
the containers from the weatherpand
direct contact with water. Regardless
of location, all drums should,be stored
in a position which results inithe bungs
being under a positive préssure:iDo not
open a drum or can until thelRyranol is
actually needed. Any ¢hange“in tem-
perature while the containers are open
will cause an exchange or air with the
possibility of moisture/ntering the Py-
ranol. Partially emptied. drums must be
tightly reséaled and stored in the same
manner as above.

PERIOBRICINSPECTION

The insulating liquid must be main-
tained at the proper level (see name-
plate) and for the longest possible serv-
iceylife 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 contdmination by windblown
dust, etc. Obsenve thé following pro-
cedure to cobtainWconsistent results
from samples gaken either for field or
factory tests

SAMPLING FROM
TRANSEORMERS

1. Impurities which tend to affect
theydielectric 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, oilfree gasoline. Then
wash with strong soapsuds, rinse thor-
oughly with distilled water, and dry in
an oven at 105C to 110C 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 lig-
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.

2. Glass thieves should be cleaned,
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Fig. 1 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 asfa
cloud dispersed throughout <“the
Pyranol, and for particles of insulation,
evidence of carbonization, etc.

DIELECTRIC STRENGTH

A variety of high-voltage dielectric
testing equipmentqmay' bé purchased
from the GeneralElectric Company. A
typical portablé test sety(Model No.
9T11Y8454) i§ shown in Fig. 1 and
various consoleimodelsare 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.

10»Set the spacing of the 1-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

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 variatigns 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
test cup a few times and waityat least 3
minutes before applyingwoltage.

7. Fill the cup’at/least five times,
making onegtest/per filling, and
average the results.

Since the Pyranol is a major portion
of the“insulation system in the trans-
former, itspdieléctric 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
theliquid 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
40C.)

2. Starting with the hot sample,
rinse a clean, dry test tube with the lig-
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_sticring
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 moisturefcloud that may form.
Compare 4g_clean” insulating liquid at
ambient temperature in a similar tube
if necessarys Examination for the pres-
ence of fa cloud, should preferably be
made, against /a dark background and
not direetly‘into the sunlight.

4NIf cloudiness appears at 20 C or a-
bove, high to excessive moisture con-
tentisjindicated.

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
thereis 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.

Upot 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 tosampling. 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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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
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 informadtion
concerning specific preblems; consult
the nearest apparatiis Sales Office of
the General Electric Company. If the
Pyranol in question 4s knegwn 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.

(when re-

FILTERING

Ifitest'results indicate that moisture
or, other contaminants are present,
they™ean 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 referto instruc-
tions GEH-1031, copies offwhichyare a-
vailable upon request. Forjinformation
on drying and filtering®equipment con-
tact the nearest apparatuns Sales Office
of the General Eleetric Company.

When filtéring or conditioning Pyra-
nol, all of theyprecautions previously
described “fer handling and disposal
also apply_to the filter papers, fuller’s
earth, etc. involved in this operation.
See “Dispgsal’’.

Riltration'can be accomplished in the
transformer or other container by cir-
culatingsthe Pyranol from the top to
the'bettom through a filter press. How-
ever, this method is quite slow since
the filtered Pyranol is continuously be-
ifg 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 beenmjadded
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 RPRyranol is passed
through fuller's%earthy, A test should
therefore be made following filtering to
determine how imuch of the scavenger
has been lost’and the quantity required
to restoreithe BPyranol to its original
condition. Laberatory testing facilities
are available through the General Elec-
tri¢‘Company as outlined under “Test-
ing Service.”

A“tpansformer 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
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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

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 Avenue

Blasdell, New York 14219
716*826-5850

Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, Missouri 63166

314*694-3352

Nuclear Engineering Comipany

P. 0. Box 146
Morehead, t 40351
606*784&

Rollins-
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PRESSURE RELIEF DEVICE

The mechanical self-resetting pressure relief device is used on transformers
to protect the tank against excessive and dangerous pressures which may build
up inside the transformer tank. When a predetermined pressure is exce€ded,
the force of the presstre build-up lifts the aiaphragm and vengs¥the tank.
The pressure relief device is normally mounted on top of the tTafisformer
either on the main cover or on a manhole cover. It is occasienaldiy used on
associated liquid-fiiled compartments.

DESCRIPTION

The pressure relief device consists of a dome-shaped_staindess steel diaphragm
held in place by compression springs, suitable gaskets ya protective hood, and
a lightweight plastic pin which gives visual indication that the unit has
operated. See Fig. 1.

OPERATION

When the force of the pressure build-up withinwthe tank against the stainless
diaphragm in the pressure relief device gxceeds the force of the compression
springs, the diaphragm lifts slightly afid gasy is exhausted through the space
between the diaphragm and the lower casting. The tank pressure then spreads
over the entire diaphragm area, causdngythe device to open rapidly and remain
open until the pressure within the tank falls well below the tripping pressure.
Then the diaphragm reseats andgseals the tank to prevent entrance of moisture
or foreign material.

As the diaphragm rises during,operation it lifts and brings into view a color-
coded plastic pin located im the, center of the cover. This indicates that the
relief device has operated,” (This pin will remain visible until reset manually
by being pushed down fluSh with the top of the pressure relief cover. The pin
is yellow for oil-fillgd“wunits and red for Pyranoﬂ@ filled units.

The pressure at whichWthe relief is set to operate is determined by the operating
pressure of the transformer tank. The tank operating pressure is shown on the
transformer nameplatg ‘@and is also embossed on the relief device. Tanks operating
up to 5 psi haveyreliefs set at approximately 8 psi, and 7.5 psi tanks have their
reliefs set ap™appr¥oximately 11.5 psi.

GAS ABSORBERS "AND" VENT PIPES

If a Pyranoﬂg)filled transformer is located in a poorly ventilated indoor area,

provisions should be made either to absorb or to 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 for mounting directly on’ top of the pressure relief.
InStructions for installing and filling the absorber are furnished with that
device.

These Imsirsotiens de not purpert to ocover sli detalls or variations In equipment mer to provide for every pessibie coutingeacy te be
met fn osanection with installatien, operation or maintenance. Ehould further infermatien be desired or should particular preblems arise
which are nmet covered sufficiently for the purchaser's purposes. the matter should be refe.red to the General Eleetric Cempany.

MT-1064
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A special adapter flange with gasket and reducer, is available upon request
for connecting a vent pipe to the relief device. See Fig. 2. If the vent
pipe adapter flange is ordered with the transformer, the bolt circle shown
in Fig. 2 is furnished. If the vent pipe adapter is not furnished with the
transformer and added as a supply part, studs will have to be added®to the
cover to give bolt circle shown. Order vent pipe adapter by ‘drawing number
112A4035 G4 through nearest Apparatus Sales Office of the Gemeral Electric
Company.

CAUTION

Painting. If pressure relief device is painted in thé field, care must be
taken that paint is kept away from the space betweenVdiaphragm and flange,
and away from the indicator bushing.

Disassembly. Should it be necessary to disassemblejthe pressure relief device,
caution must be exercised when removing the protective cover because the springs
are under compression. If the device is niountedon the transformer, the internal
tank pressure is also acting on the diaphxzagmi, Bleed the pressure out of the
tank before removing the pressure relief gevice.
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INSTRUCTIONS

GEK-5661A

Fusible Air-Interrupter
Switch Equipment

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

RECEIVING

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.

HANDLING

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 intojposition using
rollers under thel base;, Make sure the
base remains fully #supposted 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:

Fig. 1. 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 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 sufliciently for the purchaser’s purposes, the matter should be referred to the General Electric Company.

GENERAL @3 ELECTRIC
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Fusible Air-Interrupter Switch Equipment

Fig. 2. Fuse compartment
located below switch

DESCRIPTION

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 _canpbe
used to observe 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) furnishedj) they are
located in the lower! half jof the com-
partment and access i8( 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
compartmentydoor 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 throngh 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 switch
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 sojthat
it cannot be operated unless the ‘inter-
rupter switch is OPEN.

The switch is applied where therevare
two separate incoming lines® and) pro-
vides three positions (LINE“1/OPEN/
LINE 2), allowing the| operator to
switch from one incomingiline to the
other in case of a failure, of ‘ay primary
feed, or to OPEN (for/planned main-
tenance.

DOUBLE AIR-INTERRUPTER SWITCH

The doublejair-interrupter switch con-
sists of agpair ‘of two-position (OPEN-
CLOSED) ,air-interrupter switches con-
nected in parallel on the load side (see
Fig.#4€C) and(key-interlocked to prevent
both switehes from being CLOSED at
thesame/ time. The double switch can
be) furnished as an alternate to the se-
lectoryswitch 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;gelimi-
nating the need for floor channels when
mounted on a smooth, level floor.

ASSEMBLY

After the transformer has beén set in
position on the foundation, move the
switch equipment ifito_place and bolt to
the transformé€r, usimg the sponge rub-
ber gasket whenisupplied. 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_fronthand 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 Jother 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
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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 ag
minimum cable bending radius, ,stress
cone application requirements a'nd
demensions, etc.

INSPECTION AND TESTING

Make a final inspection/to /see that
there are no tools, construction materials
or other foreign objects, leftyfin the
switch compartment. Although the
equipment has been tésted at the fac-
tory, a final fieldytest shotld 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 Jthe voltage set
by industry standards for factorydtest-
ing can be made to check thejidtegrity
of the insulation system.

Interlocks

After initial installation of the switch
equipment, all necessary interlock keys
should be insefted into the appropriate
locks andy, all“ispare keys should be
placed in the, hands of a responsible
persond” This Pprecaution is necessary
since (improper use of spare keys will
defeat the purpose of the interlock sys-
téem. 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
solid 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 injury 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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SIDEWALL BUSHINGS

can then be removed and study(4)#will remain at-
tached to the transformer léads, from inside the tank.
When installing a new porcelain; use new cushions
(2) and gaskets (3).

STUD TYPE

To replace thé porcelain on a stud type bushing
as shown in Fig. 2/4bend locking collar (2) back
and remove (it along with nut (1) and the adjacent
cushion (3). Pullgout pin (9) by inserting a hooked
wire_in the end and then remove nut and washers
(6)“andwelamp (5). Porcelain (4) can then be re-
moyed, ‘leaving stud (8) attached to the winding
leads.%Replace cushions (3) and gaskets (7) when

NUT AND WASHERS | l installing a new porcelain.
CUSHION [

GASKET ‘ l

TERMINAL STUD

CLAMP

PORCELAIN

PARWN

Fig. 1. Detachable-cable type bushing

GENERAL

Porcelain is used as the major insulation insSide-
wall bushings and upon receipt, anqinspection should
be made for chips and cracks. If there is“evidence
of damage or rough handling, fileha claim with the
transportation company promptly and notify the
nearest Apparatus Sales Officemof the” General Elec-
tric Company. If it becomes necessary to replace a
porcelain, the change cangbe ‘made externally after
the liquid level has been lowefed below the bushing.

1. HEX-HEAD NUT 5. CLAMP
2. LOCKING COLLAR 6. NUT AND WASHERS

DETACHABLE-CABLE TYPE o Cookine S ST AN

To remove “theporcélain on a detachable-cable 4. PORCELAIN 8. TERMINAL STUD
. A . 9. PIN
bushing as shown myFig. 1, remove nuts and washers
(1), cushion (2) and'clamp (5). The porcelain (6) Fig. 2. Stud type bushing
Thess instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in tion with installation, opero-

tion or mointenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should be
referred\to the General Electric Company.
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IOAD BREAK SWITCH

TYPE SE-100

INTRODUCTION

The type SE-100 Load Break Switch 1s manually or electrically operated,
triple pole disconmecting switch with an integral interrupter, that has
capabllity of interrupting transformer magnetizing and load currents
within its rating.

The SE-100S has a manually charged, spring stored energyfoperating mecha-
nism capable of closing the switch against maximum rated short circuited
current.

The SE-100E has an electrically charged, spring stofed energy operating
mechanism with the same closing capabllities as the),SE-100S.

The SE-100M 1s a manually closed and opened switch with load break abili-
ties as 1ndicated on the nameplate.

Refer to the nameplate for complete ratings,of,any particular switch.

Do not apply the switch for any duty wheresvoltage or current levels 2re
greater than those given on the nameplates “The chart below gives the
ratings for the basic switches.

SE-100 Switch/Ratings

Nominal | Max.Design | BIL [Continuous | Load Break | Close & Latch | Momentary
Noltage Voltage KV Current Current Current Current
KV KV Amps Amps Amps KA
g 8 4.8 5.5 60 600 600 40,000 4o
oo 4.8 5.5 60 2200 1200 61,000 61
T 13.2 15.5 95 600 600 40,000 40
HE 13.2 15.5 95 1200 600 61,000 61
5
S 4.8 5.5 60 600 400 400 4o
A 13.2 15.5 95 600 100 100 4o

These instructdionsihdo not parport to cover all detalls or variations in
equipment nor tof'provide for every possible contingency to be met in
connection with installation, operating or maintenance.
information be desired or should particular problems8 arise which are

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

Should further

The switch 1s 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 of a power transformer, the primary bus,or to cables=by
the use of potheads. When applied with power fuses, the combination
serves as a successful switching and fault protection device.

Operation of the switch 1s accompllished by manual rotation of a harndle
through an arc of 180°. The SE-100S switch has a positive closing and
opening operation supplied from the stored energy of springs. The,L SE-
100M handle must be operated manually with a full posltive motion to
assure proper closing and opening with the direct drive mechandsm. The
operating handle 1s often interlocked with other devices ‘such as secon-
dary circuilt breakers in order to assure sequential operation.

The SE-100E switch i1s normally operated by energlzing an integral elec-
tric motor that charges the springs for poslitive closing, and opening
similar to the handle of the SE-100S. The switch camybe quickly con-
verted from electrical to manual operation with a handle for normal
malntenance or emergency use.

The interrupting ability of the switch 1s accomplished by the use of
an arc chute type interrupter (5) Fig. 4 and{an duxlliary blade (3).
When the switch 1s opened the auxiliary blade\contacts (2 & 3) are the
last to part and will initiate an arc in theschute. The hot arc re-
leases gases from the plastic chute 1n such“wolume that the arc is
blown away from the rapidly moving auxlliary blade and cooled by con-
tact with the large area of the chute sides.™ After the arc has been
extingulished, the blade will continue to open producing a sufficient
alr gap to 1solate the terminals.

RECEIVING, HANDLING, AND STORAGE

Recelving and Handllng

Immedlately upon receilpt of the switch, an examlination should be made
for loss or damage sustainedsin‘transit. If injury or rough handling
is evident, a damage clalm should be filed immediately with the trans-
portation company and the nhearest General Electric Apparatus Sales
Office should be notified.

Although damage due to_handling i1s minimized because of the metal en-
closure, it 1s expectied that due care wlll be exercised 1n the unpack-
ing and installation of fhe swlitch unit so that no damage will occur from
careless or rough handling, or from exposure to molsture or dirt. Care
should be exercisedsto prevent tools from striking any part of the hous-
ing or switch dtesilf.

Loose parts asgociated with the switch are always included in the same
crate. Check all parts agalnst the packing list to be sure that no
parts have been overlooked.

Storage

It is recommended that the swiltch be placed 1nto service lmmediately in
its permanent location. If thls 1s not possible, the following precau-
tions“should be taken to 1lnsure proper storage conditions:
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l. The switch should be stored in a warm dry locatlon to protect sthe
insulation parts from condensation.

2. The switch should be stored in a clean location free from c¢orrosive
gases or fumes. Particular care should be taken to protectthe
equipment from moisture and cement dust, as this combination has a
very corrosive effect on many parts.

3. Machined parts of the operating mechanism should be goated with a
heavy oll or grease to prevent rusting.

If the switch 1s stored for long periods of time, periodic inspections
should be made to insure that corrosion of metallic partfs or deteriora-
tion of insulation parts has not begun. Should theWswitch be stored
under unfavorable conditions, steps should be taken to6 dry out or re-
place insulation parts before placing in services

INSTALIATION

-Mounting

The switch must be mounted in the housing by supporting at both the
front and rear. Care should be taken not to distort the frame by
mounting on unflat or out-of-square surfaces as twisting may cause
misalignment of the contacts. If necessary, shims should be used to
prevent twisting.

Connection

The connections on the 600 ampefre switch may be made from above or
below the insulator support.®, The 1200 ampere switch must have the
upper connections above themupper insulator support and the lower
connection below the hinge support insulator. Connection of bus bars
to this terminal can easily(bé made using the provided terminal bolts.
After connections to .the switch have been made, the switch alignment
should be checked as ldsted below.

When furnished as ‘agcomplete housing, the connections directly to the
switch have been made,éat the factory. On these units, 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 chiecks should be made to insure proper operation.

l. BeforeWeperating the SE-100E or SE-100S 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-100M
switch with the normal operating handle.
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2. Check all items listed under Adjustments before the switch is put
in operation and durling each period of maintenance.

DESCRIPTION OF OPERATION SE-100E AND SE-100S

On the SE-100E and SE-100S switches both the closing and opening opera-
tion is accomplished by the spring-charged mechanism (6)“Eig. 1 located
on the front of the switch assembly. The mechanism is manually or el-
ectrically charged but is completely disengaged from thé operating han-
dle as it begins to operate the switch. 1In this way thefactual opera-
tion of the switch 1s independent of the operator.

When operating either switch manually, the handle gheuld be rotated
with a positive motion throughout its entire stroke.

Closing Operation

Closing the SE-100S switch, and the SE-100E switch set for manual opera-
tion, is accomplished by inserting the op€rating handle (1) Fig. 3 into
the handle socket provided in the operatinghhub (7) Fig. 1 in the en-
closure and rotating in a counterclokwisé“direction as far as possible
(approximately 180 degrees).

After a few degrees of handle rotationy the mechanism will engage the
primary spring (4) Fig. 1 locatedfon the right side and compress it
fully. Continued rotation of theé handle will push the spring over the
toggle position and it will startWto discharge. A driving lug (5)
Fig. 2 will engage the drive crahk (3), which is directly connected
to the main crank shaft (11) Ffg. 2, just as the primary spring leaves
the toggle position. When the maifn crank shaft has rotated a few de-
rees, the fully charged boegstersspring, located on the left side,
%5) Fig. 1 will pass itsytoggle position and the full energy of both
springs will close the switch"with sufficient force to close and latch
against the current rating om the nameplate.

During the closing operation the auxiliary blade will be held out of
the chute until just/beflore the arcing contacts (6) Fig. 7 are engaged,
then 1t 1is released to _enter the chute and latch into the arc chute
contacts (2) Fig. 4 .7, This sequence of operations will prevent pre-
strike in the Imterrupting area of the arc chute.

At any time [during “the operation, untlil the primary spring reaches 1ts
toggle position, fhe handle can be returned to its starting position
and removed. Theé mechanism will completely reset to the starting posi-
tion.

The SE-X00E switch 1s 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

ha ndde™drive.
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When the closing 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 closing seal-in relay (4) assures asComplete
operation without hesitation and mades the closing of the SE-100E
switch independent of the operator. During the closing operation an
auxiliary switch (1) will open the motor circuit and arrange a series
of contacts for an opening operation. It will also de-energize the
start-stop relay that will close a set of contacts i1n the motor circuit,
shunting the field coils around the armature, there_ byl effecting a
dynamic brake. Refer to wiring diagram Fig. 12.

Opening Operation

To open the SE-100S switchyand the SE-100E switch set for manual opera-
tion, the operating handle 1s lnserted into the handle socket and ro-
tated in a clockwise direction as far as possible (approximately 180°).

After a few degrees of handle rotation, the"mechanism will engage the
primary spring (4) Fig. 1 and compress it fully. Continued handle ro-
tation will push the spring over the toggle position and it will start
to discharge. A driving lug (5) Fig. 2 will engage the drive crank
(3) at the toggle position of the primdry.spring and will turn the
main crank shaft (11). When the main crank shaft has rotated a few
degrees past the primary spring toggleyposition, the spring will dis-
charge, opening the switch, and chamging the booster spring (5) Fig. 1
for the next closing operation.

The primary blade (11) Fig. 47 travel will cause the primary contacts
(5) to part first and the amcing contacts (6) a few degrees later.
The spring loaded auxiliary, blade (3) Fig. 4 will remain latched to
the contacts (2) inside the ‘arc*chute. At a predetermined position
of the primary blades, the jauxiliary blade will be released and will
snap open at a high velocify.

As the arc chute contacets Jpart, an arc 1s established between the aux-
iliary blade tip (3), Fig™ 4 and the finger contacts (2). The hot arc
releases gases fromithe“plastic arc chute material dispersing the arc
over a large areajof the chute sides. The rapidly cooled arc 1is ex-
tinguished in theschute and the auxiliary blade will continue to travel
until a sufficient @ir gap 1s achieved to withstand BIL voltages.

The SE-100E switeh when opened electrically by the motor drive will
have the sameiysequence of operations as when the manual handle 1s
used. The electrical sequence is the same as described in the closing
operation #xcept seal-in relay (5) Fig. 10 is used.

ADJUSTMENTS SE-100E AND SE-100S

Spring Blocking

For most of the adjustments it will be necessary to operate the switch
slowly with the maintenance handle. To do this the power springs must
be blocked using the following procedure. Refer to Fig. 2.
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1. Remove the rear bolt from position (1A) of the spring stop (2)
located on the upper right angle frame. On 1200A switches 1t 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 is vertical, replace the bolt that had
been removed in the lower location (1) and tighten.

3. The SE-100E mechanlism must be put into the manual operationmcon-
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 Figa,l10.
When the switch 1s closed the pawl wlll appear in the left hole,
when open the right hole.

4, Using the normal operating handle rotate in a counte¥clockwise di-
rection (direction of close) until the spring yoke ‘on the right
contacts the stop.

1)

5. Remove operating handle and insert maintenance handle (2) Fig. 3
on main square shaft and screw the blocking pins (3) Fig. 3 in the
left and right spring guide at (4) Fig{ 2, \The springs are now
safely blocked and the malntenance handleywill open and close the
switch for adjusting purposes.

Upper (Closed) Mechanism Stop

The upper buffer stops (3) Fig. 5 l6eated/on either side of the mecha-

nism at the ends of the main crank shaft, must be adjusted to position

the operating rod cranks when the switch is closed. Operate the switch
to the fully closed position.

The operating rod must go over (toggle approximately £" at the crank
connection when the switch isselos€d. A simple means of measuring
the correct toggle angle 1s to place a straight edge along the upper
slde of the operating rod andWextend it until it is over the square
main shaft (10) Fig. 6. The'dimension from the straight edge to the
closest corner of the sSguare shaft should be 1/4" to 3/8".

If adJustment of the gtopgls necessary, remove the cotter pin holding
the stop £3) Flg. 5 and move washers and metal shims from the front to
the rear (or the re¥erse) until the proper toggle angle is obtained.
Adjust the stopspatibofh ends of the main shaft the same amount to keep
them balanced.

Primary Wipe

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

With the switch in the closed position, pull the top of the primary
blades_to the front with your hands to remove connectlion clearances.
There{should be 1/64" to 1/32" clearance between the buffer (8) Fig. 7
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and the primary blade buffer stop (1) Fig. 1. There should also be
3/16" to 1/4'" between the edge of the primary blade and the front [of
the primary contact support.

Adjust the length of the rod by use of the adjusting nuts (6) Flg./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 primar§y finger, the
bottom finger, should be used on both 600A and 1200R, switches. The
dimension should be 11" plus or minus 3/8". If this dimension is not
correct, the lower buffer stop (6) Fig. 5 shouldgbewadjusted in a simi-
lar manner to the adjustment on the upper stop.! Move shims and washers
from the top to the bottom of the stop (or the reverse) as required.
Adjust the stops at both ends of the maln shaffhythe same amount to keep
them balanced.

Primary and Arcing Contact Alignment

Close the primary blades (12) Fig. 8 slowly by the use of the mainte-
nance handle and note the engagement /of tHe primary contacts (4), arc-
ing contacts (6 & 8), and guide block (10). The blades should center
around the guide block without bearing heavily on elther side. They
should also be centered in thegpmimary and arcing contact fingers.

If the blades press hard agalnst’ the sides of the guide block, loosen
the (2) bolts (11) Fig. 8 holding, the block. Again check the contact
alignment. If the contactsgarefZproperly aligned, reposition the guide
block and bolt securely.

If the contacts are not in alignment, loosen the bolts holding the

top 1nsulator and position, the insulator to center the contacts.

After securing the insulators, reposition the gulde blocks and tighten
the bolts.

Be certain the ingulator is moved only in a horizontal direction.
Vertical displacement! may cause misalignment of the auxiliary blade
contacts.

Arc Chute Alignment

The arc chufe 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 dperating springs blocked, turn the contact arm 212) Fig. 7
slowly closed and check the entry of the auxiliary blade (7) into the
arclehute (1). The blade should enter smoothly and be in the center
ofwsthe 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 times when moving or re-aligning the chute. Refer to Fig. 7.  The
auxiliary blade contacts (2) Fig. 4 inside the chute should be proper-
ly positioned to latch the auxiliary blade when this dimension,is
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 moeve*the primary
blade until the auxiliary blade 1s released. At theqpoint of release
the gap from the lower edge of the primary finger (sthe“wottom finger
(2) Fig. 9 to the buffer stop or spacer (3) should be™-7/8" to 5-3/8"
on the 4.8KV and 7-1/8" to 7-3/4" on the 13.2 KV.swhtch. If the gap
is not correct the vertical location of the chute/must be changed.

For gaps greater than the above range, the chute must bes lowered, for
gaps that are less the chute must be raised. |\ To adjust the chute, re-
move the upper and lower mounting bolts (@=&.1Q) Fig. 7. Move shims
(3) from the bottom to the top of the support to decrease the gap.

To 1increase the gap, move some of the topghims to the bottom support.

When the release gap 1s properly set, .eheek again the dimension from
the back edge of the chute to the primary, contact finger support and
the alignment of the auxiliary blade, 1n fhe chute opening.

Auxiliary Blade Release

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

Close the switch slowly withWthe maintenance handle and note the posi-
tion of the primary bladés when the auxiliary blade 1is released by the
hook. The hook shouldybehadjusted by setting the camming screw (8)
Fig. 4 to release the auxiliary blade within the range of 1/2" before
Primary contacts toug¢h. After adjustment is made the lock nut (9)

Fig. 4 should be tightened.

Primary Contacty PresSsure

The primary f£inger 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. This candbe measured with a pull scale exerting a pressure
against the contact surface. The contact pressure of each finger (5)
Fig. 7 should be measured individually. Increase or decrease the con-
tact pressure by loosening or tightening the contact bolts (4) Fig. 7.

Arcing Finger Contact Pressure

The arcing finger contact pressure should be 12 pounds on all 6004 and
16 pounds on all 1200A switches. This pressure can again be measured
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with a spring scale against the contact surface. Loosen or tighten
the contact bolts (7) Fig. 8 as necessary.

Primary Blade Hinge Pressure

The correct hinge pressure is essential for proper operation of the
switch. The hinge pressure is difficult to measure, but a required
torque to move the primary blades can be easily measured and «an be
substituted for a pressure measurement. The break awaymstorque of

the hinge (the torque required to start the blades moving)) should

be between 60 pound-inches to 90 pound-inches on 600Ayand# 85 pound-
inches to 110 pound-inches on 1200A switches. ThisseanWbe measured

by pulling at the buffer stop or spacer (1) Fig. l({on the primary blade
with a spring scale without the primary contactsgareing contacts, and
auxiliary blade contacts engaged. The scale reading, should be 53 to
8% # on 600A and 8 to 10 # on 1200A switches..  Ifadjustment is nec-
essary, remove a cotter pin from either side ©f“the hinge pin (16)
Fig. 7 and tighten or loosen the nut as required. Move the nut in
increments of one sixth of a turn to assuré Dline-up of cotter pin
hole and slot in the nut.

Control Power Check SE-100E

After the switch has been opened andfclosed several times with the
maintenance closing handle and all @djustments 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
power may be elther an alternating or direct current source. The
nominal range for the closing and“epening voltages are given on the
motor nameplate. The followling ranges are standard.

Nominal Closing and Opening

Voltage Voltage Range
125Vid-c 90 - 130V d-c
290Wd-c 180 - 260V d-c
115V a-c 95 - 125V a-c
230W a-c 190 - 250V a-c

Auxillary Switeh

The auxiliamry ‘switch (1) Fig. 10 is mounted in the mechanism area

and is operated by several links from the main shaft. The switch
consists of "a" contacts that are open when the SE-100E switch is
open and¥b'4Ycontacts that are open whem the SE-100E switch is closed.
The contacts are used for relay operation and setting up the motor
circuits for close and open operations. Several "a" and "b" contacts

are avaldable for special applications by the customer.
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LUBRICATION

In order to maintain reliable operation, 1t 1s important that all pa¥ts
of the mechanism be properly lubricated at all times. All bearings, and
other parts of the mechanism subjected to wear have been properly lu=
bricated, during assembly at the factory, uslng the finest grades of
lubricants avallable. However, even the finest olls and greases have a
tendency to oxidize with age, as evidenced by hardening and darkening
in color. Elimination of the hardened lubricant is essentigl #£or the
proper operation of the switch. Also frequent operation Of thesdevice
causes the lubricant to be forced out from between the bearing surfaces.
A simple lubrication will often clear up minor disturbancesywhich might
be mistaken for more serious trouble.

A deflnite lubrication schedule should be set up taking into considera-
tion the frequency of operation of the switch and loeal conditions.
Untll such a schedule 1s worked out, the switch should“be lubricated

at each periodic inspection and also whenever 1tgis owerhauled, in ac-
cordance with the lubrication chart, Fig. (11).( ItiMs also recommended
that the device be operated at regular intervals to insure the user that
the equipment is operating freely.

The lubrication chart, Fig. (11) is divided Into two methods of lubrica-
tion. The first method outlines the malntenance lubrication which should
be performed at the time of periodic malntenance, and requlres no dis-
assembly. The second method outlines @a%lubrication procedure similar

to that performed on the device at _theffactory, but should be used only
in case of a general overhaul or dlsassembly for other reasons.

General Electric Lubricants D50H15%and D50H47 are available in 1/4# col-
lapsible tubes. It 1s so packaged,to insure cleanllness and to prevent
oxidation.

Method of Cleaning Bearings

Whenever cleaning 1s required,”the bearings should be placed in a con-
tainer of clean petroleum solvent or similar cleaner. DO NOT USE CARBON
TETRACHILIORIDE. If the grease in the bearings has become badly oxidized,
it may be necessary tomusSegalcohol (type used for thinning shellac) to
remove 1t. Ordinarily, by aglitating the bearings in the cleaning solutlon,
and using a stiff brush.fo remove the solid particles, the bearings can
be satisfactorily €leaned. Do not handle the bearings with bare hands
as deposits fromythe skin onto the bearings are inductive to corrosion.
If the bearings are, touched, the contamination can be removed by washing
in alcohol. JAfger the bearings have been thoroughly cleaned, spin them
in clean new Mght' machine o0l1l until the cleaner or solvent 1s entirely
removed. Allowhls oll to drain off and then repack them immediately
with G-E lubricant D50H15 belng sure all metal parts are greased.

NOTE: 1If it becomes necessary to clean the bearings in alcohol (shellac

thinneny), ‘be sure the alcohol 1s perfectly clean, and do not allow the
bearings, to remain in the alcohol more than a few hours. If it is desir-

10
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able to leave the bearings in the alcohol for a longer time, anin-
hibited alcohol such as 1s used for anit-freeze should be used/ Eyen
then the bearings should be removed from the alcohol within twenty~
four hours. Esso Anti-Freeze and Du Pont Zerone are satisfactory for
thlis purpose. Precautions against the toxic effects of the alcohol
must be exercised by wearing rubber gloves and by using the alcohol
in a well ventilated room; excessive exposure to the fumes is some-
times unpleasant to personnel. Washing the bearings in the “1ight

0ll and draining should follow immediately, then apply the lubricant.

The hinge of the primary contact arm (16) Fig. 7 should®be disassembled
cleaned, and lubricated with G.E. D50H47 lubricant”at general overhaul
periods. A thin film of G.E. D50H47 should also befapplied to the
silvered area of the primary contact arm where i%, entfers 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) FigNT.

DESCRIPTION OF OPERATION SE-100M

The SE-100M switch has a direct mechanical drive and the closing and
opening energy is supplied by the, operator.

When operating the switch, fhe handle should be rotated with a posi-
tive motion throughout its{entire stroke.

Closing Operation

Closing the switch 1s ac¢complished by inserting the operating handle
(1) Fig. 3 into the hamdlessocket provided in the operating hub (7)
Filg. 1 1n the enclesure and rotating in a counterclockwlise direction
as far as possible (appréximately 180°).

During the closing @éycle the auxiliary blade (7) Fig. 7 will be held
out of the arc chute,until the primary blades (11) are almost closed.
Just before thé primary contacts (5) Fig. 7 touch, the auxiliary blade
is released andywill be the first part to close.

The mechanisw/ has a direct gear drive to the main shaft of the switch
and depéndshyentirely on the operator to produce a smooth and positive
motionftod’satisfactorily close.

Opening Opération

To open the switch insert the operating handle into the handle socket
and rotate in a clockwise direction as far as possible (approximately
180, degrees).

The primary contacts (5 & 11) Fig. 7 will part first. When the pri-

mary blade gap is sufficient, the auxiliary blade (3) Fig. 4 will be
released and will snap open at high velocity.

11
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ADJUSTMENTS SE-100M

Upper (Closed) Mechanism Stop

Refer to Page 6.

Primary Wipe

When the switch 1s in the closed position, there should be ne ce¢learance
between the primary blades and the primary finger supports# 9 The length

of the operating rod should be adJusted so that there 1s lnoticeable

force involved when the operating rod goes over center nearwthe end of
the closing stroke. When the switch 1s fully closed it shoeuld require
between 30 and 40 pounds force to break the toggle. Thissforce 1s ap-
plied at the bolt in the mechanism end of the operating,rod and is ap-
plied downward perpendicular to the long axls of thewoperating rod. This
force may be increased by lengthening the rod and decreased by shortening
the rod.

Primary Gap

Refer to Page 7.

Primary Contact Alignment

Close the primary blades (12) Fig.#/8 slowly by the use of the mainte-
nance handle and note the engagement/of the primary contacts (4), and
guide block (10). The blades should%center around the guide block with-
out bearing heavily on elther side. % They should also be centered in

the primary contact fingers.

If the blades press hard agalnstqthe sides of the gulde block, loosen
the (2) bolts (11) Fig. 8 helding the block. Again check the contact
alignment. If the contact@® are properly aligned, reposition the gulde
block and bolt securelys

If the contacts are nof in alignment, loosen the bolts holding the

top insulator and position the insulator to center the contacts.

After securing the lmfisulators, reposition the gulde blocks and tighten
the bolts.

Be certaln thefinsulator is moved only in a horizontal direction.
Vertical displacément may cause misallignment of the auxiliary blade
contacts.

Arc Chute Alignment

Refer to_Page 7.

12
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Auxlliary Blade Release

The SE-100M hook release should be adjusted to release the auxdliary
blade when the primary contacts and blade are 1/2" to 1'" apart.

Be certain the auxiliary blade latches into the arcing contaets in
the chute on each operation. The auxiliary blade is released before
the primary contacts are closed so that it will close first and give
a positive closing action even when the switch 1is inadvertantly op-
erated slowly.

Primary Contact Pressure

Refer to Page 8.

Primary Blade Hinge Pressure

Refer to Page 9.

Lubrication

Refer to Page 10,

FINAL INSPECTION ALL SWITCHES

Before placing the SE-100 into service, a final inspection should
be made consisting of the/followlng:

1l. Check all nuts, washers, ‘bolts, cotter pins and terminal connec-
tions for tightness.

2. See that all bearing(surfaces of the mechanism have been lubri-
cated.

3. Operate the device, slowly several times by hand and note that
there 18 noybinding or excessive friction.

4. See that any place where the surface of the paint has been dam-
aged during installation 1s repalnted immediately.

5. Replace\all barriers, covers, and any other parts that may have
been removed during installation.

Hi-Potential Test

If the device has been stored for a long period of time before instal-
lation, it 1s recommended that the 1msulation be checked before it 1s
placed’in service. A standard 60 cycle high potential test at 14,000
volts RMS for the 4.8KV switch and 27,000 volts RMS for the 13.2 KV
switch will normally indicate whether the device 1s satisfactory for
sérvice. With the switch contacts in the fully opened position, apply
the high potential to each terminal individually for one minute with
all other terminals and the frame grounded. After high potentlal tests

13
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are made all organic insulating materials should be inspected for
visible leakage current paths, and necessary action must be taken to
replace insulation that may have been affected by molsture absorption.

The high potential test is also recommended for devices which have been
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 disconnected from both the source and load.

If the SE-100E secondary wiring is to be given a hi-potential, test at
1500 volts, remove both of the motor leads from the terminali board.
Fallure to disconnect the motor from the circult may cause, damage to fhe
winding insulation.

14
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RECOMMENDED RENEWAL PARTS

AMP QUAN, CAT. NO.
DESCRIPTION RATING PER

SWITCH SE-100E SE-1008 SE-100M
Primary Contact Finger 600 24 121AT458 B=2 121A7458 p-2 121A7458 P-2
Primary Contact Finger 1200 48 161A4219 P-2 1 161A4219 P-2 | Not Avail.
Primary Contact Spring 600 12 456A806mP-n | US56A806 P-1 | 4564806 P-1
Primary Contact Spring 1200 48 456A806 /P-1 4564806 P-1 | Not Avail.
Primary Contact Finger
Retalner 600 12 105C985%2), P-5 105C9352 P-5 105C9352 P-5
Primary Contact Finger
Retainer 1200 24 10569352 P-5 105C9352 P-5 Not Avail.
Primary Contact Blade 600 6 105C9365 P-3 105C9365 P-3 105C9365 P-3
Primary Contact Blade 1200 3 105C9366 P-13| 105C9366 P-13| Not Avail.
Arcing Contact Finger 600 6 105C9360 P-1 | 105C9360 P-1 | Not Req.
Arcing Contact Finger 1200 6 105C9360,G-2 | 105C9360 G-2 | Not Req.
Arcing Contact Spring All 6 161A5829 P-1 161A5829 P-1 Not Req.
Arcing Contact Blade 600 3 105C9366 P-4 | 105C9366 P-4 | Not Req.
Arcing Contact Blade 1200 3 105C9366 G-1 105C9366 G-1 Not Req.
Arc Chute Assembly 4.8KV 600 3 105C9350 G-1 | 105C9350 G-1 | 105C9350 G-2
Arc Chute Assembly 4.8KV 1200 3 105C9350 G-1 105C9350 G-1 | Not Avail.
Arc Chute Assembly 13.2KV All 3 105C9350 G-2 105C935Q G-2 105C9350 G-2
Auxiliary Blade 4 ,8Kv All 3 114Cc5395 G-2 114C5395 G-2 114C5318 G-9
Auxiliary Blade 13.2KV Ald 3 114c5395 G-1 114¢5395 G-1 114¢5318 G-9
Motor 115V-ac - 125V-dc All 1 105C9393 P-5 Not Req. Not Req.
Motor 230V-ac - 250V-dc All 1 105C9393 P-6 Not Req. Not Req.
Relay 1l15V-ac All 3 137A7575 P-5 Not Req. Not Req.
Relay 125V-dc AT 3 137A7575 P-1 Not Regq. Not Req.
Relay 230V-ac A1l 3 137A7575 P-2 Not Req. Not Req.
Relay 250V-dc Adl 3 137A7575 P-3 Not Req. Not Req.
Auxiliary Switch All 1 137A9192 G-7 Not Req. Not Req.
Operating Rod 600 3 114C5394 G-1 114C5394 G-1 114C5394 G-1
Operating Rod 1200 3 114C5394 G-2 114C5394 G-2 Not Avail.

1,9.88-13D
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PART

LUBRICATION AT NORMAL
MAINTENANCE PERIOD

ALTERNATE LUBRICATION
REQUIRE DISASSEMBLY,

Sleeve Bearings

(Operating rod ends

Aux. Blade Hinge,

Release Hook, etc.)

Roller & Needle
Bearings

Worm and Wheel
Miter Gears

Light application of
SAE 20-30 oil

Light application of
SAE 20-30 oil

Apply D50OH15 grease

Clean bearings then
apply D50H15 grease.

Clean bearings then
apply D50OHIS ESrease.

Wipe clean and apply
D50H15"%grease.

Motor Light application of Light ‘application of
SAE 20-30 o0il at rear SAE 20-30 o0ll at rear
oil hole only oilyhole only
Flg. 11 LUBRICATION CHART

FUSED SOURCE
r———--- t ““““““ ?
l OPEN
oo CLOSE - LRZ= CONTROL ='z
i~ CONTROL —T= AS |
i AS SWITCH
SWITCH )
t H it v
1T 1 2
5 ot allel g ] OPEN
LS HA=AS LT —=AS LR RELAY
6 5 5 A 6 81T 6
START- STOP
RELAY
S
3T 9 ?
3 7 0 4
V3 - L1 - i b -
_3AS 7§TAS =2 AS MOTOR SEAS = AS ==AS
6 ARM. | Jrr por
£ 3 { V
~ LT MOTOR =L LT
7E FIELD
U COILS L
(AN
LT
1 :
SWITCH SHOWN IN
OBEN POSITION Y

FUSED SOURCE

Fig. 12 ' SCHEMATIC WIRING DIAGRAM
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Primary Blade Stop
Primary Contact Fingers
Primary Contact Blade
Primary Spring

Booster Spring
Operating Mechanism
Operating Hub

Figal, SE-100S Switch Partially Open

©

-
Q

Spring Stop Boldt
Spring Stop®Bolt
Spring Stop
Driving Crank

Hole for Spring
Blockilng” Pin
Driving| Lug
BuffersRubber
Buffers/Stop
Operating Rod
Operating Rod Crank
Operating Hub

Main’ Crank Shaft
Maintenance Handle

— O p.w.kw_.
N

—

- —
N O

Fig. 2 Spring Drive Mechanism
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Fig. 3 Operating and Malntenance
Handles
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FPig. 4 Unit Pole Opening
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Operating Handle
Maintenance Handle
Spring Blocking Pin

Blade Stop Block

Arc Chute Contacts
Auxiliary Blade
Spacer

Arc Chute Side
Primary Contact Blade
Auxiliary Blade Spring
Camming Screw

Lock Nut

Auxiliary Blade
Release Hook
Operating Rod
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Collar

Buffer Rubber
Upper Buffer Stop
Booster Crank
Buffer Rubber
Lower Buffer Stop

Rig. 5 Buffer Assembly

Auxiliary Blade Spring
Auxiliary Bilade
Release Hook

Spring Stop
CamminggsScrew

Lock Nut
AdJusting«Nut
Release ¢Hook Spring
Operating Rod
Operating Rod Crank
Main,  Crank Shaft

W

Fig. 6 Switch Blade Adjustments
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Fig. 7 Unit Pole Closing

1. Buffer Stop
2. Arc Chute Mounting Bolts
E. Shims
. Contact Bolt
5. Primary Contact Fingers
6. Arcing Contact Fingers Fig. 8 Contact Arrangement
g. Auxiliary Blade
. Buffer Stop
9. Guide Block 1. Arc Chute Mounting Bolts
10. Arc Chute Mounting, Bolts 2. Upper Terminal
11. Primary Contact Blade 3. Shims
12. Auxiliary ContactyBlade 4, Primary Contacts
13. Rivot Pin for_Auxiliary Blade 5. Contact Bolts
14, Auxiliary Blade (Release Hook 6. Arcing Contact Fingers
15. Operating Ro4,Clevis Pin 7. Contact Bolt
16. Hinge Pin 8. Movable Arcing Contact
9. Tube Spacer

10. Gulde Block
11. Buffer Block Bolts
12. Primary Contact Blades

20
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l. Arc Chute
2. Statlionary Primary
Contact
2. Primary Blade Stop
. Primary Blade

Fig.. 9, Unit Pole Fully Open

1. Auxiliary Switch 4. Close Relay
2. Motor 5. Open Relay
3. Start-Stop Relay

Fig. 10 Electrical Operator
21
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GEK-34527
Supersedos OIK-33269

INSTRUCTIONS

ALUGARD'II
STATION ARRESTERS

MODEL 9L1TM-SERIES 3-312 KV
MODEL 9L16B-SERIES ABOVE 312 KV

CAUTION:
THESE INSTRUCTIONS SHOULD BE INSTALLED
AND SERVICED ONLY BY COMPETENT PER-
SONNEL FAMILIAR WITH GOOD SAFETY PRAC-

THE EQUIPMENT COVERED BY

TICES. THIS INSTRUCTION IS WRITTEN FOR
SUCH PERSONNEL AND IS NOT INTENDED AS
A SUBSTITUTE FOR ADEQUATE TRAINING AND
EXPERIENCE IN SAFE PROCEDURES FOR THIS
TYPE OF EQUIPMENT.

The ALUGARD II Station Arrester is of single-
phase design, suitable for outdoor service. Three
arresters are requiredfor 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
service, and are completely self-supporting.

Each ALUGARD II arrester unit containsahum=
ber of THYRITE ®valve and alurite gapfelements
permanently sealed in a porcelain housingiprovided
with pressure-relief construction. Metal end fit-
tings, cemented to the housing, provide a meansfor
bolting the arrester units togetheror téafoundation.

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 intérrupt,power-follow cur-
rent is limited to applications,wherethe power-fre-
quency voltage at the arrester never exceeds the
arrester's continuous or, short-time rating. Incase
of doubt concerningrFapplicéation, consult your local
General Electric Company representative.

INSTALLATION

INITIAL INSPECTION

ALUGARD INlarresters are designedtowithstand
severe shipping shocks. In addition, each unit is
shipped in a carefully designed container. If the
crate 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 registered immediately with the
common carrier.,

The model number andycontinuous voltage rating
of each complete arrester areridentified on the name-
plate which is attached to the lower endfittings. The
nameplate informationishould be checked against the
shipping memorandum,/ If at any time it is necessary
to correspondfwith the General Electric Company,
complete nameplateidata should be furnishedin 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 direct.

EOUNDATION

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 requiring grading
rings, is shipped completely assembled. Whengrad-
ing rings are needed, bolt them securely onthe 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 I
unit has provisions for attaching an insulatorclevis
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, usingcare
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 astominimize damage to adjacent equip-
ment by incandescent gases in the remote event of
arrester failure.

These instructions do not purport to cover oll deloils or voriations in

t nor to provide for every possible contingency to be met in connection with

installation, operation or maintenance. Should Further information be desired or should porticvlar problems arise which are not covered sufficiantly for the
purchoser’s purposes, the motter should be referred to the General Electric Company.
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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 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 tominimize 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 tothe base unit.
The end fittings are carefully affixed at the factory
to assure parallelism, so nofurther shimming should
be required provided it was carefully done whenthe
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 CONNECTIONS

Connect the arrester ground to the apparatus
ground and the main station ground, utilizingia re-
liable common ground network of low resistance:.

Connection to the line should be made through a
suitable line connector. Line connections shouldbe
made in such a manner that no excessive mechanical
stress is placed on the arrester; When,connecting
the arrester to an energizediline,iit is imperative
that a quick, positive, continuousjaction bé made to
avoid possible damage to thé arrester.

CAUTION: ALWAYS"BE“CERTAIN THAT
THE GROUND_CONNECTION IS FIRMLY
MADE BEFORE,CONNECTING THE AR-
RESTER TO AN ENERGIZED LINE. IF
AN INSULATING UNIT IS USED AT THE
GROUND “"END TO PERMIT USE OF A
DISCHARGE COUNTER, THE DISCHARGE
COUNTER MUST BE CONNECTED (OR
THE INSULATING UNIT SHORTED OUT)
BEFORE CONNECTING THE ARRESTER
TO"AN ENERGIZED LINE.

CLEARANCE

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.

Clearances listed in the appropriate outlineprint
packed with each arrester are the minimum recom-
mended for conventional outdoor substations. Ars
resters rated 96 kV and below may be enclosed com-
pletely using the. same clearance values. Thevalues
shown are suitable for altitudes upto3300feet (1000
meters). At higher altitudes, add3 percent for each
additional 1000 feet of elevation. The arrangement
of the foundation plans shown on_the outlines can be
modified if proper clearances are maintained.

ALTITUDE

3-48 kV models 9L11M (arresters can be used
from 0-18,000 feet altitude;

60-312 kV arresters can be used from 0-10,000
feet altitude. ALUGARD II arrester sealing would
allow these units to, be applied to 18,000 feet, but
they must beflimited'to 10,000 feet because reduc-
tion of air density increases the possibility of ex-
ternalflashoveronthese SL11MHA series arresters.

ALUGARD II arresters, 9L16B series can be
used,from 0-10,000 feet altitude.

PERIODIC INSPECTION
AND MAINTENANCE

Before inspecting or handling, disconnect the
arrester from line and, as a safety precaution,
ground the line end. Remove this temporary ground
before reconnecting the arrester onto the line.

ALUGARD II 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.

PORCELAIN 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 position when installedin a reasona-
bly clean and dry indoor location.

DISCHARGE COUNTERS

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

GENERAL ELECTRIC COMPANY, PROTECTIVE EQUIPMENT PRODUCTS DEPARTMENT, PITTSFIELD, MASS. 01201
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GEH-3286A

Supersedes(GEN-3285,
GfNH-J286

INSTRUCTIONS

ALUGARD “INTERMEDIATE
SURGE ARRESTERS

MODEL 9L12L- SERIES
RATED 3 THROUGH 120 KV

CAUTION:
THESE INSTRUCTIONS SHOULD BE INSTALLED
AND SERVICED ONLY BY COMPETENT PER-
SONNEL FAMILIAR WITH GOOD SAFETY PRAC-

THE EQUIPMENT COVERED BY

TICES. THIS INSTRUCTION IS WRITTEN FOR
SUCH PERSONNEL AND IS NOT INTENDED AS A
SUBSTITUTE FOR ADEQUATE TRAINING AND
EXPERIENCE IN SAFE PROCEDURES FOR THIS
TYPE OF EQUIPMENT.

DESCRIPTION

The ALUGARD ® 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 stitable 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. Axrester units of the 9L12L
series may not be uSed in, series with other units
bearing model numbers 9LA2D, E, F, G, Hor 9L12H.

The stainless steéel unit nameplate on one bottom
bolting lug, ofyeachgindividual unit applies to the
arrester Anit .only., The main arrester nameplate
shows the model number and voltage rating of the
completelyfassembled arrester. It is fastened in
place with one©0f the foundation mounting bolts.

APPLICATION

Arresters are designed to limit surge voltages
tosa 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 tofapplications where the power-
frequency voltage, at the' arrester never exceeds
the arrester's rating;

The best protection willbe obtained by installing
the arresterns as‘elose as possible to the apparatus
being protected. Line and ground connections should
be shortsand direct. The arrester groundshould be
connected /to'the apparatus grounds and to the main
station, ground, utilizing a reliable common ground
networkloef 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 withthe 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.

CLEARANCES

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 be modified if desired.

These instructions do not purport to cover all details or variations in

quip

t nor to provic'ie for every possible contingency to be met in cornection with

installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the
purchaser's purposes, the matter should be referred to the General Electric Company.
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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 gasesin 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 affixed 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
9L12HAWT09, 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 thegarrester. When
connecting the arrester to anjénergized line, it is
imperative that a quick, positive,“eontinuous action
be made to avoid possible damage to the arrester.

CAUTION: ALWAYSF'BE CERTAIN THAT
THE GROUND,CONNECTION IS FIRMLY
MADE BEFORENCONNECTING THE AR-
RESTER TO AN ENERGIZED LINE. IF

AN INSULATING UNIT IS USED AT THE
GROUND END TO PERMIT USE OF3A
DISCHARGE COUNTER, THE DISCHARGE
COUNTER MUST BE CONNECTED (OR
THE INSULATING UNIT SHORTED OUT)
BEFORE CONNECTING THEZARRESTER
TO AN ENERGIZED LINE,

PERIODIC INSPECTION
AND MAINTEFNANCE

Before inspecting or handling the arrester, dis-
connect the arrester from line and, as a safety pre-
caution, ground the line®end. /Remove this temporary
ground before reconineciing the arrester to the line.

ALUGARD Intermediate Arresters require no
special care. / They may be hot-washed, subject to
the usualfeare’ and techniques used in hot-washing
insulation to‘avoidexternal flashover.

These "arresters do not require testing, and no
testhwhichyapplies power voltage in excess of maxi-
muni arrester voltage rating should be made with-
out'consulting the General Electric Company. There
is, noysingle field test which will indicate the com-
plete operating characteristics of the arrester.

PORCELAIN 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 position ‘when installed in a reason-
ably clean and dry indoor location.

DISCHARGE COUNTERS

An insulating base is required when installing a
discharge counter with arresters. Bothoftheseare
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

GENERAL @D ELECTRIC
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INSTRUCTIONS GEH-25068

Supersedes GEN-2906A
and GEN-2903A

DISTRIBUTION SURGE ARRESTERS

CAUTION: THE EQUIPMENT COVERED BY
THESE INSTRUCTIONS SHOULD BE INSTALLED
AND SERVICED ONLY BY COMPETENT PER-
SONNEL FAMILIAR WITH GOOD SAFETY PRAC-
TICES. THIS INSTRUCTION IS WRITTEN FOR
SUCH PERSONNEL AND IS NOT INTENDED AS A
SUBSTITUTE FOR ADEQUATE TRAINING AND
EXPERIENCE IN SAFE PROCEDURES FOR THIS
TYPE OF EQUIPMENT.

GENERAL

The nameplate rating should be checkedto 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 llghtmng afrester re- Flg. 1. Distribution arrvester with disconnector.

quires a permanent low-resistance ground, The
best protection is obtained by connecting thejarrester
directly across the line and ground terminals)ofthe
apparatus being protected, using a commonrground
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

CAUTION: CARE SHOULD BE TAKEN
IN HANDLING ARRESTERS TO AVOID
BREAKAGE.

The arrestér preferably should be mounted ver-
tically andinstalled as close as possible to the ap-
paratus being ‘protected. Line and ground connec-
tions should be short and direct. Line and ground

Fig. 2. Distribution arrester, externally gapped.

terminal nuts or bolts should be tightened firmly on Arresters may also be mounted horizontally.
. their respective leads, but with no more than 15 However, a slight inclination with the line end ele-
1b-ftitorque. vated may be desirable.
. The arrester should be clamped securely in its NOTE: Precautions to be laken in instal-
hanger and in a location where it will not be sub- ling direct-connected arresters are shoun
jected to sustained vibration. in Fig. 3.
These instructions do not purport to cover all details or variations in t nor to provide for every possible contingency to be met in connection with

installation, operation or maintenance. Should fur'her information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to the General Electric Company.
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See Notes

g_ J:ﬂﬂ
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Insulated

Vertical GRD spun-metal
. cap
Morizontal GRD . Ins. cap with
_ o2 = " drain holes
Minimum rodius see Notfe | .

NOTES

1. The Ground connection should have flexibility as shown, to assure proper dis-
connector operation. Care should be taken to keep 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 ar4
rester with bird-proofed terminals, insulated baoi-
tom cap, insulated line lead and standard EEI-
NEMA wmounting bracket. Some wmodels do not gnw=
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 madeinaccordance with
NFPA No. 70 National Electrical Code, and local
ordinances where applicable,

OPERATION

The arrester is energized unless disconneécted
from the line. Where guard rails orsscreens are
used or required, they shouldbe groundedandsuita-
ble electrical clearances maintained.

MAINTENANCE

Before inspecting or handling the arrester, dis-
connect it from the linejsand, as‘a safety precaution,
ground the line terminal. “‘Fhe arrester should be
completely disconnectedyelectrically and removed
from the hanger for aymore thorough examination.
There is no simple field test which will check the
protective charaeteristics of the arrester.

STORAGE

Arresters)fif left in shipping containers, should
be stored,indoors andin adry location for protection
of thencartons. The arresters themselves are
weatherproof.

RE-USE

Whilefield practice hasshown that arrestersare
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. 01201

GENERAL @B ELECTRIC

3-72 {(10M) -S



INSTRUCTION SHEET
1/C Pothead — 172

INSTALLATION INSTRUCTIONS
FOR
PLM POTHEADS

Single Conductor
Flange and Bracket Mounted

NOTES:

1. These instructions assume that the installer has acquired thegappropriate compound to suit
the cable insulation material and that the stress cone is ifistalled” in accordance with the
manufacturer’'s recommendation. The stress cone procedure, should deal with the precise
positioning of insulation build up and shielding braid.

2. 1t is vital that the installer uses clean and dry tools and makes sure that all pothead materials
are dry and ready at hand so that installation can“proeceedywithout interruptions. The installer
should familiarize himself with these instructions, by reading them completely prior to starting
the pothead installation.

3. Pothead should be mounted temporarily in its®final¥position to determine sufficient clearances
are available. The cable should be trained into/final location and cut so that the end extends
2" beyond the top of the pothead.

SUBJECT TO CHANGE WITHOUT NOTICE

The)information in this bulletin is compiled on information and data which we believe is reliable and is given in good faith. Since
the methods of application and conditions under which our products are put to use are beyond our control, we are not able to
guarantee the application and/or use of same. The user assumes all risks and liability in connection with the application and use
ef'our products
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NOTE: THE ILLUSTRATION SHOWS AN OUTDOOR TYPE PORCELAIN. THE INDOOR TYPE IS

INSTALLATION INSTRUCTIONS - SINGLE CONDUCTOR POTHEAD
(FOR USE WITH LEAD SHEATHED CABLES)

NUMBER OF SMALLER SKIRTS.

Stem

Conductor

Cable
Insulation

! \T’H Lead
L/ Sheath

1. PREPARATION OF CABLE

A.

G.
H.

Cut the wiping nipple to fit over the cable. Mark a point on
the Lead Sheath about 1/2’ above the bottom of the wiping
nipple and allowing 2'' of spare cable above porcelain.
Remove the Lead Sheath from the end of the cable to the
point marked using a chipping knife, care being used not to
damage the insulation.

. Remove the wiping nipple and gasket from the pothead and

slip these parts back over the cable.

. By means of a blunt tool, bell out the Lead Sheath where it

has been cut off.

Measure the distance ‘A’" from the bottom of the wiping
nipple to the bottom of the hole in the stem using a stiff
wire and cut cable to length.

Remove the cable insulation from the end of the conductos
adistance 1/4'" more than the depth ofthe hole in the stem.
Thoroughly tin the exposed conductor strands.

Remove the stem from the pothead and thoroughly soldet
to the conductor.

BUILD A STRESS CONE ON THE INSULATED CONDUCTOR"IN
ACCORDANCE WITH THE MANUFACTURER'S INSTRUCTIONS:

2. INSERTION OF CABLE

A.
B.

C.
D.

NOTE: WHEN THE STRESS CONE HAS BEEN

Slip the body and its @orcelain in place over the cable.
Adjust the €6tem in the insulator to obtain proper seating.
This is important since it affects subsequent alignment.

Bolt the wiping nipple on to the bodyinsuring that the gasket
is properly‘seated.

Slip the "heed, nut gasket over the stem and screw the hood
nut tightly in place insuring it fits square and tight on the
porcelainytop shoulder.

Make, a plumbers wiped joint between the wiping nipple and
themlead Sheath after the sheath has been scraped clean
with 3@ shave hook or rasp for a distance of about 3'° and
then cleaned with stearine flux.

INSTALLED
ENSURE AT LEAST 3/16'° CLEARANCE BETWEEN CONE
AND PORCELAIN TO FACILITATE COMPOUND
POURING.

SIMILAR BUT WITH GREATER

Loosen
Hood Nut

Ny~

T

Stand
Pipe \

3. FILLING WITH COMPOUND

A.
B.

Bolt the pothéad with cable attached into its final position.
Remove thelpipe plug from the body and insert a standpipe
with filling fuanell of sufficient iength to extend above the
top of the ‘perceldin insulator.

Loosen the hoed nut to allow escape of air.

Whenfilling, air should naturally egress asthe compound rises.
Completely®fill with compound heated in accordance with the
compound manufacturer’'s instruction up to the neck of the
porgelain:

Screwith'e hood nut tightly in place.

Leave the standpipe in place maintaining heat on to it until
thejpothead body cools.

NOTE: THE CORRECT GRADE OF COMPOUND MUST BE SE-

LECTED CONSISTENT WITH THE CHARACTERISTICS
OF THE CABLE. THE POTHEAD SHOULD BE PREHEATED
TO INSURE COMPOUND DOES NOT CONGEAL UPON
CONTACT WITH COLD SURFACES. USE CARE WHEN
HEATING TO INSURE FLAME NOT DIRECTLY APPLIED
TO PORCELAIN.

Aerial Lug

4. FINAL CONNECTION

A.

B.
C.

D.

When the compound has cooled sufficiently as evidenced
by the pothead body temperature being cool to the touch
i.e., below body temgerature, remove the standpipe and
replace pipe plug in the body.

Re-tighten the hood nut and entrance fitting bolts.

Bolt the aerial lug with the aerial lead on to the hood nut
post and tighten securely.

The installation is complete.

It is considered good practice to tape over the aerial lug and hood

nut to present a

rounded surface to the aerial conductor thus

minimizing external corona effects.

Y



INSTALLATION INSTRUCTIONS FOR POTHEADS WITH 3
ENTRANCE FITTINGS OTHER THAN LEAD WIPING SLEEVE

NOTE: STEPS 3 AND 4 OVERLEAF ARE IDENTICAL FOR POTHEADS WITH ANY ENTRANCE FITTING. THE FOLLOWING
INSTRUCTIONS THEREFORE COVER STEPS 1 AND 2 ONLY.

Ground
Screw

ﬂ;g Stuffing
Z el Box

§
1/2" Min.

Packing
| | —— Jacket
- Gland

| Nut
Armor
Clamp

Cable
Armor

——

TYPE "RSO’* ENTRANCE FITTING FOR ARMORED CABLES

1. A. Allowing 2"' spare cable above top of the porcelain mark a
point on the armor corresponding to the shoulder within the
armor clamp and remove the armor to this point.

B. Mark a point on the jacket 1/2" above the top plate of the
seal and remove any shielding material from the cable
insulation to a point 1/2’" above the cut jacket.

SlipI the armor clamp, packing and entrance fitting over the
cable.

Screw the stuffing gland in place compressing the packing
around the cable to form a tight seal.

Secure the armor clamp on to the armor.

Measure the distance from the lower flange of the pothead
body to the bottom of the hole in the stem and cut cable
to this length.

Remove the cable insulation from the end of the conductor
1/4" more than the depth of the hole.

Thoroughly tin the exposed conductor.

Remove the pothead stems and solder onto the conduetars.
Install stress cone in accordance with manufacturer's instruc-
tions or proceed to Step 2 if not required.

o o

mm

- ©

Packing

Bolts

Jacket

TYPE "RSL’* ENTRANCE FITTING FOR NON ARMORED CABLES

1. A. Allowing 2'/dsparefcable above top of the porcelain mark a
pointon the jacket 1 /24" above the top of the entrance fitting
and remove jacketto this point.

B. Remove any shielding material from the cable insulation to
a point 1/2"" above the cut jacket.

C. Remove the stuffing box from the pothead and assemble it
over the cable by tightening the boltstocompress the packing
"’sandwich’’.

Note: When installed correctly the jacket should protrude

192 %above top.

D. JMeasure“the distance from the lower flange of the pothead
bodyy to the bottom of the hole in the stem and cut cable
to this length.

EwyBemove the cable insulation from the end of the conductor
adistance 1/4'" more than the depthofthe hole in the stem.

Ew \Thoroughly tin the exposed conductor.

G. Remove the pothead stem and solder on to the conductor.

H. Install stress cone or proceed to Step 2 if not required.

Ground
Screw

Stuffing

Box

| Z
Z
ZIR e

m?;—L

——Racking

Gland
NuUt

‘ | > ——+Jacket

TYPE "RSQ’' ENTRANCE FITTING FOR NON ARMORED CABLES

1. A. Allowing 2“Qspare cable above top of the porcelain mark a
point @nthe Jacket 1/2' above the top plate of the seal
and remave jacket to this point.

B. (Removel any shielding material from the cable insulation to
apaint 12" above the cut jacket.

C. Removeythe stuffing box from the pothead and assemble it
over) the cable by screwing the stuffing gland nut tightly
intéathe stuffing box.

D."“Measure the distance from the lower flange of the pothead
body to the bottom of the hole in the stem and cut cable
to this length.

E. Remove the cable insulation from the end of the conductor
adistance 1/4" more than the depth of the hole in the stem.

F. Thoroughly tin the exposed conductor.

G. Install stress cone or proceed to Step 2 if not required.

g/— Conduit
é Coupling

g/— Conduit

/—Jacket

TYPE "RSN’ ENTRANCE FITTING FOR CONDUIT COUPLING

1. A. Allowing 2"’ spare cable above top of the porcelain mark
a point on the jacket 1/2'' above the top flange and remove
jacket to this point.

B. Remove any shielding material from the cable insulation to a
point 1/2"" above the cut off length.

C. Remove the pipe connection and the packing sandwich from
the pothead and screw the pipe connector on to the pipe
to allow cable jacket to protrude.

D. Place the packing sandwich over the cable and compress it
down into the pipe connector by means of bolts.

E. Measure the distance from the bottom of the pothead body

to the bottom of the hole in the stem and cut cable to
length.

Remove the insulation from the end of the conductor a

distance 1/4'" more than the depth of the hole in the stem.
G. Thoroughly tin the exposed conductor.
H. Remove the pothead stem and solder on to conductor.
I. Install stress cone or proceed to Step 2 if not required.

-

NOTE: THE OPERATION OF INSERTING THE PREPARED CABLE END PLUS STEMS INTO THE POTHEAD IS SIMILAR TO
THE POTHEAD WITH WIPING NIPPLE EXCEPT FOR STEP2-B WHICH WILL READ ""BOLT ENTRANCE FITTING INTO

POSITION'* AND STEP 2-E WHICH DOES NOT APPLY.



TYPICAL STRESS RELIEF CONES

il

FOR POTHEADS

T -F
—
[
A
—
¢ c
Splicing L
Cable Cabl —1 . Splicing
Insulation — Tape Inasulztlon o ?Z‘I)igmg &Zt:‘llztmn _ Tape
C —
-
A ]
A - A
Shielding A .
J Braid E Shielding g:%dmg
- Braid i
B Cable !
Cabl Shielding
L ieg;?—(;r:: » _T- Tape L (S:Ztr)rlwie-(:on
anle ] n . .
Tape € 9 ?:sée Shielding
Cable )
) Ground Cabl
Jacket Braid
EXTRUDED INSULATED CABLES VARNISHED CAMBRIC OR EXTRUDED INSULATED CABLES
—DACRON GLASS CONES PAPER{INSULATED CABLES — RUBBER TAPE CONES
Voltage| A B | C Min. —DACRON GLASS CONES Voltage| A B | C Min.
5,000 |1/8 | 1% 3 Voltagely, A B | C Min. 5,000 |3/16]| 1% 3
8,000 |3/16 | 2% 4 5,0000.1/8 1% 3 8,000 |1/4 | 2% 4
15,000 1/4 3% 5 8,000 316 | 1% 4 15,000 3/8 32 5
25,000 5/16 | 4 8 15,000 1/4 2 5 25,000 1/2 4, 8
35,000 |3/8 | 4% 12 26,0009°5/16 | 3 8 35,000 |3/4 | 6% 12
46,000 1/2 5% 18 35,000 3/8 3 12
46000 1/2 4, 18
DIMENSIONS: NOTE: Distance for “‘C’’ in these tables

“A’"" Thickness of applied insulation

"“B'" Length of cone

“*C"" Minimum creepagedfromilive/conductor
to end of shielding.

are minimum creepage distances. Locating
of the stress cone is very important (see
dimensions). Sufficient clearance between
the porcelain wall of the pothead, cable
insulation, and/or stress cone should be
3/16" minimum to allow free passage of
the insulating compound.

SUBJECT TO CHANGE WITHOUT NOTICE

The infarmatienyin this bulletin is compiled on information and data which we believe is reliable and is given in good faith. Since
the methods of application and conditions under which our products are put to use are beyond our control, we are not able to
guarantéegthe application and/or use of same. The user assumes all risks and liability in connection with the application and use
ofseur products.
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INSTRUCTION SHEET
3/C Pothead — 172

INSTALLATION INSTRUCTIONS
FOR
PLM POTHEADS

Three Conductor
Bracket-Plate- Flange Mounted

NOTES:

1. These instructions assume that the installer has acquired the @ppropfiate compound to suit
the cable insulation material and that the stress cone is installedyin accordance with the
manufacturer’'s recommendation. The stress cone procedure sheuld deal with the precise
positioning of insulation build up and shielding braid.

2. It is vital that the installer uses clean and dry tools and ‘makes sure that all pothead materials
are dry and ready at hand so that installation can{preceedywithout interruptions. The installer
should familiarize himself with these instructions by ‘feading them completely prior to starting
the pothead installation.

3. Pothead should be mounted temporarily in itsgfinalyposition to determine sufficient clearances
are available. The cable should be trained into/final location and cut so that the end extends
2’ beyond the top of the pothead.

SUBJECT TO CHANGE WITHOUT NOTICE

The, infermation in this bulletin is compiled on information and data which we believe is reliable and is given in good faith. Since
the “methods of application and conditions under which our products are put to use are beyond our control, we are not able to
guarantee the application and/or use of same. The user assumes all risks and liability in connection with the application and use
oflour products.
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NOTE: THE ILLUSTRATION SHOWS AN

INSTALLATION INSTRUCTIONS-THREE CONDUCTOR POTHEAD
(FOR USE WITH LEAD SHEATHED CABLES]

FOR RAIN DISSIPATION.

Stem
-Conductor
1/4"

Insulated
Conductor

Body

Belt
Insulation

/‘1/2”

= 1/2"

1. PREPARATION OF CABLE

A.

G.

H.

Cut wiping nipple to fit over cable then mark a point on the
Lead Sheath about 1/2'" above the wiping nipple having
first allowed sufficient cable to spread the individual con-
ductors into their final position.

. Remove the Lead Sheath from the end of the cable to the

point marked using a chipping knife care being taken not to
damage the insulation.

Remove the wiping nipple from the pothead body and slide
it over the cable and bell out the Lead Sheath with a blunt
tool.

. For Belted Cable, remove the Belt Insulation from the cable

toa point 1/2'' above the Lead Sheath.For Shielded Cables,
remove the shield to within 1/2'" of the Lead Sheath.

Fan out the insulated conductors into their final positions
taking care to avoid sharp bends.

Using a stiff wire bend it and measure the exact length
from the bottom of the wiping nipple to the bottom of the
hole in the stem and cut individual conductors to the
appropriate length.

Remove the cable insulation from the end of the conductors a
distance 1/4'’ more than the depth of the hole in the stéms.
Thoroughly tin the exposed conductors.

Remove the stems from the pothead and thoroughly “seider
to the conductors.

BUILD STRESS CONES ON THE INSULATED CONDUCTORS, IN
ACCORDANCE WITH THE MANUFACTURER’'S INSTRUCTIONS-

2. INSERTION OF CABLE

A.
B.

C.

Place the body over the cable and bolt it into its final
position.

Bring the wiping nipple and gasket into position and bolt to
the body.

Slip the lid and porcelains in place over the individual cables,
adjust the, stems to obtain proper seating and then bolt the
lid and gaskets tightly to the body.

. Slip ,the, heod nut gaskets over the stems and screw the

hoodinuts“tightly in place insuring they fit square and tight
onythe“top shoulder of the porcelains.

MakeW¥a, plumbers wiped joint between the wiping nipple and
the “bead Sheath after the sheath has been scraped clean
withwa shave hook or rasp for a distance of about 3'' then
cleaned with stearine flux.

NOTE:WHEN STRESS CONES HAVE BEEN INSTALLED INSURE

AT LEAST 3/16"° CLEARANCE BETWEEN THE CONES
AND THE PORCELAINS TO FACILITATE COMPOUND
POURING.

INDOOR TYPE. THE OUTDOOR TYPE HAS MORE DISTANCE BETWEEN SKIRES

Stand Pipe

Vent Pipe —~_
Loosen Hood Nutéf ﬁ [

Compound Level F—
For First Filling~ | — —

|

Alternate Stand
Ripe Arrangement

3. FILLING WITH COMPOUND
A. Remove the pipejplugs from the lid and insert a standpipe

B.

with filling funnel ofysufficient length to extend beyond the
top of the igsulatoss.
Loosen,thethood nuts to allow escape of air.

Note: Whenjfilling« air should naturally egress as the com-

C.
D!
E:
E.

pound rises.
Fiblwith ‘compound heated in accordance with manufacturer’s
instructionsyto the level indicated above and allow to cool.
Placelvent pipe in the lid and fill the pothead with compound
up,to theyneck of the porcelains.
Screwgthe hood nuts tightly in place and plug vent pipe
tightly.
lleave the standpipe in place maintaining heat on to it until
the pothead body cools

NOTE: THE CORRECT GRADE OF COMPOUND MUST BE SE-

LECTED CONSISTENT WITH THE CHARACTERISTICS
OF THE CABLE. THE POTHEAD SHOULD BE PREHEATED
TO INSURE COMPQOUND DOES NOT CONGEAL UPON
CONTACT WITH COLD SURFACES. USE CARE WHEN
HEATING TO INSURE FLAME NOT DIRECTLY APPLIED
TO PORCELAINS.

The alternate method of filling with the standpipe con-
nected at the lower pipe plug requires the pothead to
be filled to the neck of the porcelains at the first filling
venting as above and then maintaining heat on fill pipe
until pothead cools.

Aerial Lug

4. FINAL CONNECTION

A.

B.
C.

D.

When-the compound has cooled sufficiently as evidenced by
the pothead body temperature being cool to the touch i.e.,
below body temperature, remove the stand and vent pipes
and replace pipe plugs.

Re-tighten the hood nuts, the lid and entrance bolts.

Bolt the aerial lugs with the aerial leads attached on to the
hood nut posts and tighten securely.

The installation is complete.

It is considered good practice to tape over the aerial lugs and hood
nuts to present a rounded surface to the aerial conductors thus
minimizing external corona effects.
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INSTALLATION INSTRUCTIONS FOR POTHEADS WITH ENTRANCE,, °
FITTINGS OTHER THAN LEAD WIPING SLEEVES

NOTE: STEPS 3 AND 4 OVERLEAF ARE IDENTICAL FOR POTHEADS WITH ANY ENTRANCE FITTING. THE FOLLOWING
INSTRUCTIONS THEREFORE COVER STEPS 1 AND 2 ONLY.

Ground
Screw

Vé B Stuffing
Z Box

L) ,
1/2" Min.

Packing
| —— Jacket
Gland
Nut
Armor
Clamp

Cable
Armor

TYPE "RSO’* ENTRANCE FITTING FOR ARMORED CABLES

1.

A. Allowing 2'' spare cable above top of the porcelain mark a
point on the armor corresponding to the shoulder within
the armor clamp and remove the armor to this point.

B. Mark a point on the jacket which will enable correct location
of the stress cone and remove the jacket to this point.
Remove any shielding material from the cable insulation to
a point 1/2' above the cut jacket.

C. Slip the armor clamp, packing and entrance fitting over the
cable.

D. Screw the stuffing gland in place compressing the packing
around the cable to form a tight seal.

E. Secure the armor clamp on to the armor.

F. Measure the distance from the lower flange of the pothead
body to the bottom of the hole in the stem for each con:
ductor and cut cables to these lengths.

G. Remove the cable insulation from the end of the gonductor
1/4" more than the depth of the hole.

H. Thoroughly tin the exposed conductor.

I. Remove the pothead stem and solder on to the conductor:

J. Install stress cones or proceed to Step 2 if not required,

Min. 1/2"

1 77| —3

Packing

Bolts
Jacket/

TYPE “RSL'* ENTRANCE(FITTING FOR NON ARMORED CABLES

1.

Tglm

A.

Allowing 2'' sparé cablé above top of the porcelain mark a
point on the jacketiwhich will enable correct location of the
stress cone and remove jacket to this point.

Remove any shielding material from the cable insulation to
a point 1/2"" above the cut jacket.

Remove the stuffing box from the pothead and assemble it
over the cable by tightening the bolts to compress the
“‘sapdwieh’’.

Measurenthe distance from the lower flange of the pothead
body to,the bottom of the hole inthe stem for each conductor
and cut.cables to these lengths.

Remove the cable insulation from the end of the conductor
adistance 1/4' more than thedepth ofthe hole in the stem.
Thoroughly tin the exposed conductor.

Remove the pothead stem and solder on to the conductor.
Install stress cones or proceed to Step 2 if not required.

Ground
Screw

Stuffing

Box

!
142" Min:

Packing

; m'}%\

== Gland

Nut

| —2—7Jacket

TYPE "RSQ’"° ENTRANCE FITTING FORNON ARMORED CABLES
1.A.

F.
G.
H

Allowingm2’'' ‘spare cable above top of the porcelain mark a
point @n theépjacket which will enable correct location of the
stress.cone and remove jacket to this point.

Remove ‘@any/ shielding material from the cable insulation to a
pointih/ 2" above the cut jacket.

Remove“the stuffing box from the pothead and assemble it
over, the cable by screwing the stuffing gland nut tightly into
the stuffing box.

. Measure the distance from the lower flange of the pothead

bady to the bottom of the hole in the stem for each conductor
and cut cables to these lengths.

Remove the cable insulation from the end of the conductor
adistance 1/4' more than the depth of the hole in the stem.
Thoroughly tin the exposed conductor.

Remove the pothead stem and solder to conductor.

. Install stress cones or proceed to Step 2 if not required.

e [

E‘Lﬁ[

Conduit
Coupling

N

§/ Conduit

/Jacket

LA

TYPE "RSN’* ENTRANCE FITTING FOR CONDUIT COUPLING

1.

A.

F.

G
H.
l.

Allowing 2’ spare cable above top of the porcelain mark a
point on the jacket which will enable correct location of the
stress cone and remove jacket to this point.

Remove any shielding material from the cable insulation to
a point 1/2"" above the cut jacket. _

Remove the pipe connection and the packing sandwich
from the pothead and screw the pipe connector on to the
pipe to allow cable jacket to protrude.

Place the packing sandwich over the top and compress it
down into the pipe connector by means of the flange bolts.
Measure the distance from the bottom of the pothead body
flange to the bottom of the hole in the stem for each con-
ductor and cut cables to length.

Remove the insulation from the end of the conductor a
distance 1/ 4" more than the depth of the hole in the stem.

. Thoroughly tin the exposed conductor.

Remove the pothead stem and solder on to conductor.
Install stress cones or proceed to Step 2 if not required.

NOTE: THE OPERATION OF INSERTING THE PREPARED CABLE END PLUS STEMS INTO THE POTHEAD IS SIMILAR TO
THE POTHEAD WITH WIPING NIPPLE EXCEPT FOR STEP2-B WHICH WILL READ "BOLT ENTRANCE FITTING INTO

POSITION* AND STEP 2-E WHICH DOES NOT APPLY.



TYPICAL STRESS RELIEF CONES
FOR POTHEADS

P—
A
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Cable B SS1f Shielding B Cable
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Jacket grr;)izndlng Cable B.r-:ilijn " J:ckit Grounding
Jacket Braid
EXTRUDED INSULATED CABLES VARNISHED CAMBRIC OR EXTRUDED INSULATED CABLES # l"%:
— DACRON GLASS CONES PAPER INSULATED CABLES — RUBBER TAPE CONES -y
Voltage A B [ C Min. — DACRON GLASS CONES Voltage A B | C Min.
5,000 1/8 1% 3 Voltage A B | C Min. 5 000 3/16 | 1% 3 -
8,000 3/16 | 2V, 4 5,000 178 1% 3 8,000 1/4 2 4
15,000 1/4 3% 5 8,000 3/ 16 | 1% 4 15,000 3/8 3% 5
25,000 (5/16| 4 8 15,000 |h/4 | 2v 5 25,000 |1/2 | 4% 8
35,000 3/8 4% 12 25,000 5/16 | 3 8 35,000 3/4 62 12
46,000 |[1/2 5Y2 18 35,000 |[3/8 3% | 12
46,000 1/2 4, 18
DIMENSIONS: NOTE: Distance for 'C’’ in these tables
A" Thickness of applied insulation are minimum creepage distances. Locating
“B"* Length of cone of the stress cone is very important (see
““C"" Minimum creepaderondlive conductor dimensions). Sufficient clearance between
to end of shielding. the porcelain wall of the pothead, cable

insulation, and/or stress cone should be
3/16" minimum to allow free passage of
the insulating compound.

SUBJECT TO CHANGE WITHOUT NOTICE

The information in this bulletin is compiled on information and data which we believe is reliable and is given in good faith. Since -
the ,methods of application and conditions under which our products are put to use are beyond our control, we are not able to
guarantee the application and/or use of same. The user assumes all risks and liability in connection with the application and use 3
ofgeuriproducts.




S&C Power Fuses / Type SM

INSTRUCTIONS

FUSING AND RE-FUSING

CAUTION: 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.

FUSING

WITHOUT SNUFFLER, MUFFLER, or SNEEZER

The rain shield on the lower ferrule of the outdoor holder
helps to prevent water or dirtgfrom entering the holder
when it is left hanging open forfshort periods of time.
However, since the rain shield isy#iot 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.

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

Ferrule

and voltage rating tightly onto the lower end
of the spring-and-cable assembly. Do not use
a wrench. Before proceeding to Step 4,
check to see that the knurled collar at the
other end of the refill unit is tight against
the shoulder of the refill-unit ferrule.

Step 4. Insert this combination inte. the
holder and screw the cap down tight.“Ghe

final fractional turn should be,made,with a
wrench.

Step 5. Carefully draw the “refill/pull-cord
out through the holderf against spring ten-
sion, until the contact fingers/ of the holder
latch behind the knusled“cellar of the refill
unit. Avoid jerkKing and“excessive overtravel,
which mayf damage Jow-ampere refills.

Spring-and- Knurled Cpntact
Cable Assembly | Collar Fingers
MAXIMUM PULL-THROUGH
POSITION
Exhaust

Ferrule

Knurled
Collar Fingers

DROP-BACK POSITION

Contact

STEP 5

Release refill “pull-cord” slowly, permitting
collar to rest on“thedspring contact fingers.
Remove and discardthe cord.

Step 6 Replace the hexagonal clamping nut,
screwing, down firmly to lock the refill unit
in “pldee) To ensure adequate electrical
contact, the final fractional turn should be
made with a wrench.

j

STEP 6
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S&C Power Fuses / Type SM

WITH SNUFFLER, MUFFLER, or SNEEZER — DISCONNECT STYLE

1. Loosen clamp bolt and pry clamp apart slightly,* as illustrated in Step 1.

2. Unscrew and remove snuffler.f A bar or wrench handle can be used to
loosen the snuffler.T (See Step 2.)

3. Install refill unit as described in Steps 2 through 5 on page 1.
REPLACE SNUFFLER,T screwing in firmly. Final fractional turn should be
made with a bar or wrench handle.

5. Tighten clamp bolt.

WITH SNUFFLER, MUFFLER, or SNEEZER — NON-DISCONNECT STYLE
Proceed as above, omitting Steps 1 and 5.

WITH RAIN SHIELD (used on outdoor horizontal mountings)

1. Loosen clamp and remove rain shield.

2. Proceed asin Steps 1 through 6, page 1.

3. Replace rain shield, positioning it for maximum weather shielding.
4. Tighten clamp.

Step 2

RE-FUSING BLOWN FUSES e

1. Remove the hexagonal clamp nut, or the snuffler,T as S.  After a heavy fault, the interior of the glass-epoxy

described under “Fusing.” tubeyof theWfuse holder should be wiped clean to remove

2. Remove and discard the blown refill unit. any dust,and metallic particles that may be present.

3. Unscrew holder cap as illustrated in Step 2, page 1. 6. / After a heavy fault, the snufflert should be washed in

Withdraw the sprmg-'fmd-cable assembly. . widter dnd carefully inspected before reusing. If the internal .
4. qucrevy and discard the arcing terminal of the blown parts are badly burned as a result of an extremely high

refill unit. Wipe clean all contact surfaces but do not clean fault, replacement of the entire snufflert is recommended.

with an abrasive as the silver plating may thus be damaged.

If the spring is damaged, install a new spring-and-cable 7. Using a new refill unit of correct ampere and voltage -
assembly. rating, fuse and reassemble as described under “Fusing.”

_RE-FUSING UNBLOWN FUSES
1. Remove the hexagonal clamp nut, gor the snuffler,f as described under
“Fusing.”

2. Insert a cord or wire through the smallhole inrthe projecting threaded portion
of the ferrule of the refill unit. Pulltéfill unit outward about 1/8 inch.

3. Unscrew and remove the knurledgeollardfrom the refill unit and allow the refill
unit to slide slowly back into the¢ holdér.

4. Unscrew the holder cap as jillustrated in Step 2, page 1. Withdraw the spring-
and-cable assembly and refilldunit. Unscrew refill unit from spring-and-cable
assembly, replace withWsefillfunit of desired ampere rating, and reassemble as
described under “Easing.”

o

Replace the knugled c¢ollar ghat was removed in Step 3. To simplify reapplica-
tion of the replaced(refillfunit, insert a cord 28" in length through the hole
referred to in Step 2.

Important: If the replaced refill unit is not to be used immediately, place it in a
polyethylene bag and then in a refill-unit carton; mark carton with correct ampere Steps 2 and 3

rating and storeyin a dry place.

* SM-4 holders only.
+ Or mufflemor sneezer.
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Fig. |

INSTRUCTIONS

GEI-10951M

Supersedes GEI1-10951L
and GEI- 18020

CURRENT-LIMITING FUSE UNITS
TYPES EJ-1, EJO-1, AND EJO-3

INTRODUCTION

A Type EJ-1 fuse unit --for indoor use-- or a
Type EJO-1 fuse unit--for indoor or outdoor use--
consists of a fuse tube having metal ferrules at
each end and containing current-responsive ele-
ments surrounded by a quartz filler. When the fuse
functions, the arc resulting from the melting of the
current-responsive elements is cooled by the adja-
cent filler and extinguished without any expulsion
of gases or material from the tube. The maximum
current passing through the fuse before the arc is
extinguished is limited to a value considerably
lower than the maximum short-circuit current usu-
ally available in the circuit.

APPLICATION

Fuse unit, Types EJ-1 and EJO-1, with suffix
"E" on the current rating conform with ANSI
Power Voltage Fuse Standards. They will carry
current up to their "E'" ampere rating continuously;
fuse units rated 100E amperes and below will melt
at a current between 200% and 240% of the rating
in five minutes, and fuse units rated 125E amperes
and above will melt at a current between 22
and 264% of their rating in ten minutes.

For a given application the recommended yoit-
age rating of the fuse unit is that nearest tg, but
greater than, the line-to-line circuit voltage.4In no
case should the line-to-line voltage bé leéss than 70
per cent of the nominal voltage of the fuseunit nor
greater than the maximum design voltage, rating.

When the fuse units are ratgd 25/60cycles, they
may be used on systems from 25 to 60 cycle fre-

quency. When rated for 60 cycles only, they may be
used on frequencies of either 50 or/60 cycles.

The "E" current rating ‘must be equal to or
larger than the maximumload current inthe circuit,
and at the same timey“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.

/

! L_ OPERATING -
EYE

U HINGE

_FITTING _____
S

Size C 4800 Volts Size D 2400 Volts
Fig. | Type EJ-1 Fuse Units Assembled with
Fittings for Type EK-3C and EK-3D Fuse
Disconnecting Switches

be referred to the Generol Electric Company.

These instructions do not purport to cover all details or voriations in equipment nor fo provide for every possible
contingency to be met in connection with installation, operat.on or maintenonce. Should further informotion be desired
or should particular problems atise which are not covered sufficiently for the purchaser’s purposes, the matter should

DISTRIBUTION PROTECTIVE EQUIPMENT DEPARTMENT
PITTSFIELD, MASS.

GENERAL @B ELECTRIC



GEI-10951M Current-Limiting Fuse Units Types EJ-1, EJO-1, and EJO-3

RATINGS

Fuse units are made in several different dia-
meters of tube and ferrule assemblies. Eachferrule
diameter is designated by a ''size" letter, with the
relation between size and letter being shown in
Table 1. The tabulation also shows the voltage
ratings for which each size is manufactured.

TABLE 1
Ferrule
Size | Diameter| Maximum Design Rating, Volts
A 13/16" 600, 2750
B 1 9/16" |2750, 5500, 8250, 15,500
C 2" 2750, 5500, 8250, 15,500, 25,800
D 3" 2750, 5500, 8250, 15,500,.25,800
38,0
DD 2-3"in |2750, 5500, é250, 15,500, 25,800
Parallel 38,000
EE 2-4" in | 15,000
Parallel

INSTALLATION

A suitable fuse support is required to use the
fuse unit. With Type EK-3 and EKO-3 fuse discon-
necting switches, fittings for the fuse unit are fur-
nished to make it suitable for use asa 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 DD 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 shown in
Fig. 2. 1In all cases, the hinge fitting should be
located at the end of the fuse containing the indicating

target, for ease of viewing from below. The target
end of Size D, DD and some)C fuse units has a con-
cave appearance (see left side of Fig. 3 as distin-
guished from the flatycap closing the other end, or
ends in the caseqof Size DD) of the fuse tube. e
remaining C size fuses and the B size fuses have
button indicators,

Unlessy,special means are provided for dis-
connectingitheyentire fuse support or switchfromall
sources_of ‘power, the fuse unit should be removed
and inserted, only with insulated fuse tongs.

OPERATION

When a fuse unit functions, it should be re-
placed by a complete new unit. Always use a fuse
tongs for handling unless special means are pro-
vided for disconnecting the fuse support from _all
sources of power. If used in a fuse disconnecting
switch, the fittings should be removed from the
blown unit and transferred to a replacing unit.“‘The
time required to replace a blown fuse unit infa diss
connecting switch may be considerably shortened, if
a spare fuse unit with fittings in place i§ kept on
hand at each installation.

Eigy 2 Size DD Fuse Unit Assembled with Fittings
for Type EK-3DD Fuse Disconnecting Switch

4-70 (2\)

The indicating target provided at one end of the
larger, sizes of fuse units, operates when the fuse
unity functions. Its operation is provided by a sep-
arate mechanism within the fuse tube, and is not
due’ to any pressure developed by the main fuse
elements in functioning. The appearance of the tar-
get for some size C and larger fuse units is shown,
before and after operation, in Fig. 3. Size B and the
remainder of the size C fuse units have an indicator
consisting of a small plunger which projects from
the end of the fuse unit after the fuse unit functions.

Before Operation After Operation

Fig. 3 Indicating Targets of Size C Fuse Units

GENERAL ELECTRIC COMPANY, PITTSFIELD, MASS.




STt VAN

RENEWAL PARTS
SECONDARY SUBSTATION TRANSFORMERS

Item Number Description

101 High-Voltage Bushing

102 Low-Voitage Bushing

103 Neutral Bushing

104 Liquid Temperature Indicé@tor

105 Liquid Level Gage

106 Pressure-Vacuum Gage

107 Fan

108 Fault-Pressure Relay

109 Gaskets, High-VoltagenBushing

110 Gaskets, Low-Voltage Bushing

it Gaskets, NeutralWBushing

112 Gaskets., LiguidyJemp. Ind.

113 Gasket, Liduic Level Gage

114 Gaske®, Fault“Pressure Relay
. 115 Gasket, DraipValve

116 Gaskats,, Tap' Changer

17 Gaske tf, Pressure-Relief/Handhole

Refer to the txyansformer outline drawing for the location
of these parts®and)for any unlisted items. Note that
neutral bushings,*fans, and the fault-pressure relay are
cptionald features and may not be included with all
transformers,.

Orders for’ Renewal Parts should be placed with the nearest
Apparatus Sales Office of the General Electric Company.
Specify” the quantity required and give the TRANSFORMER
SERIAL NUMBER, and DESCRIPTION of the desired parts. If
thesrequired items are not identified on this list or the
outline drawing, describe the part{s) in detail and in-
clude the SERIAL NUMBER of the TRANSFCRMER.

MEDIUM TRANSFORMER PRODUCTS DEPARTMENT
GENERAL ELECTRIC COMPANY

ROME, GEORGIA 3016l BGENERAL (u ELE CTRIC









