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Briefly, Pyranol is a cooling and insula­
ting liquid which is noninflammable, chemi­
cally .stable, and nonsludging. Supplied for 
use in transformers, it is straw-y ell ow b 
color and has a Saybolt viscosity of about 54 
seconds at 37.8 C (100 F). 

Mineral oil is completely miscible in trans­
former Pyranol and affects its noninflammable 
characteristics. Since it is practically im­
possible to separate the two liquids after 
they have been mixed, it is important that 
contamination with any petroleum oils be 
avoided. 

"Registered trade-mark forG-E askarel. 
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Materials which are not soluble in Pyranol 
have been selected for use in constructing 
Pyranol transformers. Therefore, no materials 
should be used in contact with transformer 
Pyranol except those approved by the General 
Electric Company. 

RECEIVING, HANDLING, 

AND STORAGE 

RECEIVING 

Immediately upon receipt of the equipment, 
examine the packages and parts for any dam­
age that might have been sustained in trans­
it. Inspect the lead seals which were used to 
seal the valves at the base of the tank. They 
should be unbroken when the transformer is 
received. Tighten any parts which may have 

7ltut imfrvctio111 do ItO# purporl to CO¥W oil defoi/1 « yoriatiom in equipment nor to provid. for every ponibJe contingency to be mel in connection wiHt inlfollotion, opwafion or 
maintenance. Should furlhw irrfonncrtion be deaired or ahould particular problems arise which ore not covered sufficiently for the purchoMr'l pvrpoMI, "- matter should be rel.rred 
fo fl>o Generol fledric Compony. www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



GEI-32191C Unit-Substation Transformers, Pyranollmmersecl 

worked loose, such as nuts and leads. Check 
the materials with the shipping memorandum 
for possible shortage. If injury or rough hand­
ling is evident, file a damage claim with the 
transportation company immediately, and 
notify the nearest General Electric Apparatus 
Sales Office promptly. 

If a transformer must be opened for inspec­
tion outdoors on a damp or stormy day, take 
proper precautions to prevent the entrance of 
moisture. 

Pyranol unit-substation transformers are 
pressure-tight and are normally shipped com­
pletely assembled in their tanks, filled with 
Pyranol and ready to be installed. 

HANDLING 

Lugs are provided for lifting the complete 
transformer, and where necessary, additional 
nuts and eyes are supplied for lifting the 
various parts. Lift the transformer by means 
of the lugs located on the side of the tank, 
and use proper spreaders to obtain a vertical 
lift. The cover of the transformer should be 
securely bolted in place, when lifting, to pre­
vent buckling of the tank wall. 

Jacking space is provided in the base of 
the transformer to facilitate lifting by means 
of jacks. The transformer must never be moved 
or lifted by placing jacks or tackle under the 
drain valves, radiator connections, or other 
attachments. 

If the transformer is supplied with remov­
able junction boxes, the boxes may be de­
tached to facilitate moving the unit through 
restricted passages. 

STORAGE 

Before storing a transformer, check it to 
see that the Pyranol is at the proper level. 
Also store renewal coils and insulation under 
Pyranol in a container that can be sealed 
from the air. The storage room should be 
clean and dry, and when possible, without ex­
treme temperature changes. Before a trans­
former is placed in service from storage, in­
structions given under "Inspection'' should 

' be observed, .particularly with regard to mois­
ture. 

INSTALLATION 
FOUNDATION 

The only foundation necessary for the in­
s tallation of a unit-substation transformer is 
4 

a level floor strong enough to support the 
weight. 

INSPECTION 

If the dielectric strength of the Pyranol, 
before placing in service, is below 30 kv, 
filter the Pyranol in accordance with the sec­
tion on "Filtering and Drying Pyranol. " In 
service, if the dielectric strength gets as low 
as 25 kv, filter the Pyranol. 

If the dielectric strength is very low, or if 
there is evidence of free water, dry the core 
and coils as indicated under "Drying a Pyra­
nol Transformer. ''  

Methods of sampling and testing Pyranol 
are described in the section, "Sampling and 
Testing Pyranol. " 

If the transformer is installed at a high 
altitude (3000 feet or more above sea level), 
open a fitting above the liquid, either the top 
sampling valve on the side of the tank or the 
filling plug in the cover, to equalize the in­
ternal and external pressures at approximate­
ly 25 C before the transformer is placed in 
operation. 

CONNECTIONS 
.. 

Do not change connections on a transformer 
that is under excitation or make any connec­
tions, except those authorized by the diagram 
or nameplate accompanying the transformer. 

Tap leads on some transformers are con­
nected to a tap changer for de-energized op­
eration, the handle of which may extend 
through the cover or side of the tank. Make 
certain that all leads not in use are insulated 
from ground and all other leads. 

Regardless of the floor or foundation on 
which the transformer is placed, ground the 
tank permanently and effectively by connect­
ing to the grounding lug at the bottom of the 
tank, unless prevented by special operating 
conditions. A good, permanent, low-resistance 
ground is essential for adequate protection. 
A poor ground may be worse than no ground 
at all, since it gives a false feeling of safety 
to those working on or near the equipment, 
and may result in loss of life or damage to 
the apparatus. 

When a transformer is specially designed 
for use on a system having a solidly ground­
ed neutral, be sure that the neutral lead, as 
indicated on the nameplate, is permanendy 
and solidly grounded without resistance. 

j 
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Line connections must not bring any strain 
on the terminals which will cause the joints 
or contacts to become loose or bring undue 
strain on the bushing porcelains. 

PRESSURE TEST 

Pressure test all sealed transformers be­
fore placing them in service. This is done by 
first subjecting the tanks to an internal pres­
sure of five pounds per square inch when the 
installation is completed, using dry compress­
e d  air or dry nitrogen introduced through the 
filling hole in the cover. When this pressure 
has been attained, shut off the supply and 
allo w the transformer to stan d for 12 hours. 
Observe the pressure reading during this 
period and examine the tank and fittings for 
leaks. If the pressure holds constant, the 
joints are satisfactory. Leaks above the liquid 
level can be located by applying a solution 
of soap and glycerin to all gasketed joints, 
pipe fittings, and cable connections. 

VAULT VENTILAT ION 

When large, self- cooled transformers are 
installed in vaults or compartments, it  is nec­
essary to ventilate the compartment thorough­
ly. Provide cool-air inlets in or near the floor 
and outlets in or near the roof. 

The number and size of air outlets required 
will depend on their distance above the trans­
former, and on the efficiency and load cycle 
of the apparatus. In general, provide about 20 
square feet each of inlet and outlet opening 
for each 1000 kva of transformer capacity. If 
the transformer will be required to operate 
for considerable periods at continuous full 
load, the areas of openings should be increas­
ed to about 40 square feet per 1000 kva of 
transformer 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 inadvertently 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 capacity, and conduct 
the incoming air directly to the transformers 
so that it will flow up through and around the 
radiating m embers of the tank. If this cannot 
be done and the air is merely moved through 

the ro01n, provide about 10,000 cubic feet per 
minute for each 1000 kva. 

Do not let the temperature of the room in 
which the transformer is installed exceed the 
temperature of t�e air entering the room by 
more than 5 C. The entering air should come 
from the outside, or at least from a source 
not much warmer than the outside au. 

GASKETS 
Three different types of gaskets may b e  

used on these transformers. These are: 

1. Hard composition cork 
2. Nitrile rubber* 
3. S piral wound 

Each of these types of gasket has i ts own 
field of application and best results will be 
obtained if the procedures outlined for each 
are adhered to. 

CORK GASKETS 

When necessary to apply a replacement 
cork gasket, proceed as follo ws: 

Remove all traces of the old gasket mate· 
rial and cern enting compound adhering to the 
gasket surfaces. 

Brush the gasket surfaces which are to be 
joined, and all surfaces, including edges of 
the gasket i tself, with G-E Compound No. 8 80 
and allow to dry. 

All surfaces should then be given a second 
coa� of the compourrd. Bolt or clamp the gas­
ket surfaces together immediately with uni­
form pressure at all points until they are rea­
sonably tight. Give a second tightening after 
tour hours. 

NITRILE-RUBBER GASKETS 

These gaskets are made of a special grade 
of synthetic rubber. 

To replace a gasket, the gasket surfaces 
must be thoroughly cleaned. The gasket may 
be applied without sticker. In some cases it 
will be convenient to stick the gasket to one 
surfal:e to hold it in place during assembly. 
For this purpose G-E Material A50P68 adhe­
sive may be used. 

Compress the gasket approximately one· 
third or to the stops if provided. No subse· 
quent tightening ot the bolts is neces sary. 

The resilience of nitril� rubber makes pos-

• A synthetic-rubber compounded to G-E speciiicationsi 
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sible the reuse of these gaskets in forming a 
seal if the gasket has not been damaged. 

Store spare nitrile-rubber gaskets flat and 
in a dark place away from high temperatures, 
sue h as those caused by steam radiators. 

Gaskets should be purchased to size from 
the General Electric Company. If made up by 
the customer and joints are required, they 
should be of the scarfed type made up as 
follows: 

Scarf at an angle equal to the rate of one 
inch of length to each one-quarter inch of 
thickness. Surfaces must be flat and make a 
n eat fit. Clean the surfaces car("fully with 
Solvatone. Do not touch the surfaces with the 
fingers after cleaning. To the clean, scarfed 
surfaces apply a smooth even coat of G- E 
A50P68 adhesive. Allow to air-dry for seven 
minutes. In that time the adhesive should h ave 
developed a firm aggressive tack, but should 
not lift off the rubber surfaces. Bring the sur­
faces together and roll under pressure to dis­
place all air. Do not distort the shape of the 
gasket excessively. Joints can be cured im­
mediately or any time within a week. 

To cure the joint, place the gasket in a 
heated press or vulcanizer and clamp together. 
Apply only enough pressure to insure a joint 
of uniform contact. Avoid excessive distor­
tion of the gasket. Cure the joint in the press 
for 35 minutes at 130 C, or 20 minutes at 
150 C. Do not heat over 160 C. Remove the 

g asket at the end of the curing cycle, and dip 
in cold water if needed immediately. 

A properly prepared joint is sufficiently 
strong to w ithstand sharp bending, twisting, 
and elongation of 100 percent. There should 
be no gaps or projections at either end of the 
scarf and the adhesion should be uniformly 
good. 

Extra gasket material and adhesive may be 
obtained from the General Electric Company. 

After opening a tank or cover for any rea­
s on other than the taking of Pyranol samples 
and resealing it, a pressure test to insure the 
tightness of the gaskets is recommended. 
Follow the procedure given under "Pressure 
Test." 

SPIRAL WOUND GASKETS 
Preformed spiral wound gaskets are made 

by winding a strip of V-shaped stainless 
steel in the form of a single layer spiral and 
us1ng a synthetic rubber compound between 
6 

each turn. The ends of the steel strip are 
spot welded at the start and the finish of the 
spiral. 

T o  replace a gasket, the gasket surfaces 
must be thoroughly cleaned. It is very im­
portant that these surfaces be clean and 
smooth. The gasket may be applied without 
sticker. In some cases it will be convenient 
to stick the gasket to one surface to hold it 
in place during assembly. For this purpose 
G-E Material A50P68 adhesive may be used. 

Center the gasket on the gasket surface. 
Filler rings are furnished when required for 
this purpose. 

Tighten the bolts, drawing each down in 
small increments. Proceed around the bolt 
circle until all bolts have been drawn down 
as tightly as possible. 

WELDED COVERS 
Welded covers are most easily removed 

by ox yacetylene torch. For specific instruc­
tions refer to instructions GEI-28008, "Re­
moving and Rewelding Covers on Trans­
formers" available from the nearest General 
Electri.,.c Company, Apparatus Sales Office. 

PIPE FITTINGS 
When assembling pipe fittings, clean the 

threads thoroughly to remove all oil, grease, 
Pyranol, old compound, and dirt. Apply a 
coating of G-E Compound No. 880 to the 
threads and screw the mating parts tightly in 
place. 

MAINTENANCE 
In general, from the standpoint of mainten­

ance, operation, overvoltage protection, and 
overcurrent protection, Pyranol transformers 
should be treated the same as oil-filled trans­
formers. Specific instructions on Pyranol 
transformers are given in the sections which 
follow. 

HAN DLING PYRANOL 

Transformer Pyranol can be handled in the 
same manner as mineral oil. Continued ex­
posure to liquid Pyranol may produce local 
skin irritations. However, cleanliness among 
workmen handling Pyranol constitutes an' 
adequate safeguard against such effects. Or· 
dinary medicinal washes will remove any irri­
tation caused by Pyranol coming into contact 
with an open cut or skin abrasion. A drop of 
castor oil will neutralize any irritation caused www . 
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by contact of liquid transformer Pyranol with 
the eyes. As with most volatile m aterials, 
exposure to concentrated Pyranol vapors in 
unventilated rooms should be avoided. 

Pyranol must be handled in containers, 
pipes, all-metal hose, etc. , which are free 
from oil, grease, pitch, or other foreign mate· 
rials, since these contaminate the liquid and 
decrease its noninflammable properties. It is 
desirable that all apparatus used in storing 
o r  transporting Pyranol be maintained for ex· 
elusive use with Pyranol, since it is extreme· 
ly difficult to remove all traces of oil or other 
Pyranol contaminants from equipment of this 
type. 

All·m etal hose must be used in handling 
Pyranol instead of rubber-lined hose, since 
rubber is affected by Py ranol. 

FILLING TRANSFORMERS 

Although all Pyranol transformers are ship­
ped filled with Pyranol, it may be necessary 
to refill a transformer. If so, make sure that 
all joints are tight and open all air .. vents be· 
fore the transformer is filled. In order to pre­
vent aeration of the Pyranol, it is preferable 
to fill the transformer through the drain valve 
with a filter press. Fill to the 25 C mark on 
the gage. Remove all traces of Pyranol that 
are spilled or droppe d on the outside of the 
t ran sfo rm er. 

PERIODIC INSPECTION 

After the first few days of operation, test 
the top and bottom Pyranol for dielectric 
strength. (Refer to the, section covering 
''Sampling and Testing Pyranol. ' ') 

Draw Pyranol samples and test on the same 
schedule as transformer oil (after the first six 
months of operation and annually thereafter). 
Keep accurate records of these tests. If, at 
any time, the Pyranol tests below 25 kv at 
room temperature, a filter press can be used 
to restore the dielectric strength to above 
30 kv. 

Keep the level of the Pyranol in the trans· 
former up to or above the proper mark on the 
Pyranol gage, or up to or above the lo wer 
sampling valve. 

The condition of the external transformer 
surfaces should be examined at regular in· 
tervals. If it is found that weathering is tak· 
ing place, the surface should be cleaned thor· 
oughly and repainted with a good grade of 
durable paint recommended by the General 

Electric Company. 
It is recommended that a pressure test be 

made once a year, or more often for severe 
operating conditions, to make sure that a 
complete seal is maintained. Make these tests 
as explained under ''Pressure Tests. '' 

SAMPLING AND TESTING PYRANOL 

ln the sampling and testing of transformer 
Pyranol, as with any insulating liquid, strict 
attention should be given to the cleaning and 
drying of sampling and testing receptacles. 

Samples of Pyranol which are questionable 
should be submitted to the General Electric 
Company, Pittsfield, Mass. , for laboratory 
tests. When the factory analysis of a sample 
indicates soluble contamination of a character 
that impairs the serviceability of the Pyranol, 
de�ailed recommendations for correcting the 
situation will be made. Oil is the only con· 
taminant usua lly found in Pyranol which can· 
not readily be removed by the combination of 
fuller's earth and paper filtration described in 
these instructions. It is essential, therefore, 
that the operator be particularly careful to 
avoid Pyranol contamination by oil. 

Follow the procedure outlined h ere with to 
obtain consistent results from samples taken 
either for field or factory tests. 

Sampling From Transformers 

1. Samples should preferably be taken when 
the temperature of the transformer is near 25 C 
and is at least as warm as the surrounding 
air. If it is necessary to sample when the 
transformer is appreciably warmer or cooler 
than 25 C, vent the transformer tank to the 
air at the first opportunity that presents itself 
when it is near that temperature. Do chis so 
that excessive pressure or vacuum will not 
result when extensive changes in temperature 
take place during operation. For further infor· 
mat ion, see the section headed ''Sampling 
Valve" under "Accessories. " Take samples 
from outdoor apparatus on a clear day only, 
and guard against contamination by wind· 
blown dust, etc. 

2. Use s.-nall-neck glass bottles as sample 
containers. Do not use rubber stoppers or 
rings. Glass bottles for samples, may be o b· 
rained from the General Electric Company, 
Pittsfield, \iass. See section on "Pyranol 
Testing Service.'' 

3. To clean the bottles rinse with oil-free 
7 www . 
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gasoline. Then wash them with stron.l} soap­
suds, rinse thoroughly with water, and dry in 
an oven at 105 C to 110 C for at least eight 
hours. After drying, the bottles must be tight­
ly stoppered with glass stoppers, or with clean 
corks p rotected by clean metal foil. Store them 
in a dry dust-free cabinet or comp artment. 

4. lmpurities tending to affect the dielec­
tric strength of Pyranol will in general be at 
the top liquid, and therefore the sample should 
be taken from the top through the small valve 
or plug provided for this purpose. Carefully 
clean the valve or plug and allow enough Py­
ranol to run out, so that any moisture or 
foreign material which may have collected in 
the valve, or plug is removed. 

5. Rinse the bottle carefully at least three 
times with small portions of Pyranol drawn 
from the sampling valve. Allow the sampling 
bottle to drain thoroughly between rinses. 

6. Dra w a sample into the bottle, leaving 
sufficient air space to allow for possible ex · 
pansion of the Pyranol. Reseal the apparatus. 
Carefully seal the container to p revent any 
exposure of the Pyranol to the atmosphere, 
using the stopper removed from the bottle. 
Pack the sample carefully to avoid breakage 
in transit. 

Sampling From Drums 

1. Take samples from drums after the Py­
ranol has remained undisturbed for at least 
eight hours. Samples should be taken only 
when the Pyranol is at least as warm as the 
surrounding air. If drums are outdoors, take 
samples on a clear day only and guard against 
wind-blown dust, etc. Take a sample from the 
top of the drum by means of a chemically clean 
thief. Observe sampling p recautions p revious­
ly outlined. 

2. Clean the glass thieves in the same man­
ner as the bottles are cleaned and store them 
in a dust-free cabinet, p referably at a temp­
erature not less than 37.8 C (100 F). 

Testing Dielectric Strength 

For testing the dielectric strength of Py­
, •ranol, follow the technique specified by the 

Am eric an Society for Testing Materials in the 
\ test method entitled, "The Standard Method 

of Testing Electrical Insulating Oils. " The 
following precautions and modifications must 
be observed: 

I. Set the spacing of the electrodes at 0. 100 
inch. 
8 

2. Wip e the test cup and electrodes clean 
with dry, calendered tissue or clean, dry cha­
mois and thorough!)' rinse with non-leaded, 
oil-free, dry gasoline. 

3. Fill the test cup with dry gasoline and 
make a breakdown test under standard condi­
tions of voltage application (3 kv p er second 
rise). If the dielectric strength is not less 
than 25 kv, the cup is considered suitable 
for testing purposes. Observe the usual pre­
cautions in handling gasoline. 

4. Immediately after the final rinsing with 
gasoline, rinse the test cup with the Pyranol 
under investigation, and proceed with the test 
at once. 

5. The temperature of the Pyranol 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). Under no circumstances should the 
temperature of the test cup be lower than the 
temperature of the Pyranol being tested. 

6. After filling the test cup, allow the Py­
ranol to stand for three minutes before test in 
order to allow any air bubbles to escape. 

7. Make only one test per f illing, f illing at 
least five times and averaging the results. 

8. Pyranol testing lower than 25 kv should 
be filtered or replaced. When a low breakdown 
is encountered, moisture may not be the only 
factor. Other foreign materials, such as con­
ducting dust, lint or carbonized Pyranol form­
ed by arcing may be present in suspension. 

PVRANOL TESTING SERVICE 

For convenience in sampling and testing 
Pyranol, the General Electric Company will, 
upon receipt of an order covering the actual 
cost of testing, furnish one-quart sample con­
tainers. These will be supplied filled with 
clean, dry Pyranol to prevent contamination 
of the bottle and to replace the Pyranol which 
is withdrawn as a sample. Empty the container 
into the apparatus, and immediately refill with 
the liquid to be tested. As reliable tests are 
dependent on reliable samples, follow the 
technique outlined under "Sampling and Test· 
ing Pyranol. " 

Send the samples to the Field Engineer, 
Power Transformer Engineering, Pittsfield, 
.\iassachusetts for testing. Pack these sam­
ples carefully to avoid breakage in transit. 
Recommendations for continued use or treat­
ment will be furnished in addition to a com-

\ 
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p let e report co v c, r1 :1 !.( c h ..: f o 11 ow in g c est s: 

1. Dielectric Strength 3. Acidity 
2. Color 4 .  Condition 
To assist the laboratory in furnishing the 

most useful recommendations from the results 
of the tests, supply the following information: 

1. State why the tests are considered de· 
sirable. 

2. Give the serial number and rating of the 
apparatus. 

3. State whether or not the sample repre­
sents the Pyranol originally furnished 
with the apparatus. If not, when was the 
Pyranol replaced? 

4. State the temperature and weather condi­
tions at the time the sample was taken. 

5. Give any other information that might 
have a bearing on the condition of the 
Pyranol. 

6. State to whom the report should be sent. 

FILTERING AND DRYING PYRANOL 

Transformer Pyranol will seldom require 
filtration, because the tank of a Pyranol trans­
former is sealed. When it is necessary to fil­
ter Pyranol to remove moisture or foreign 
material, use a Pyranol purifier consisting of 
a specially proportioned filter press, a posi­
tive-volume gear pump, driving motor, com­
bined drip pan and mixing tank, the necessary 
piping, valve, strainer, gages, and drying 
ovens. Any equipment used for filtering Py­
ranol should first be thoroughly cleaned to re­
move foreign material, including oil. Avoid 
oil contamination because ,oil is completely 
miscible in Pyranol and cannot be separated 
by any practical method. It is recommended 
that, wherever possible, separate equipment 
be reserved for the exclusive use of Pyranol. 

For details of the procedure for drying Py­
ranol with the Pyranol filter press, write to 
the nearest General Electric Apparatus Sales 
0 ffice a I'd request Instruction Book G E H-10 3 I. 

DRYING A PYRANOL 

TRANSFOR MER 
Use the short-circuit method of drying a 

Pyranol transformer. This method consists of 
heating the windings, while under Pyranol, 
by circulating current in them and removing 
the moisture by ventilation. If the drying is 
done indoors, provide good ventilation to ex­
haust the vapors from the room. 

If the Pyranol at the top of the tank tests 

less than 30 kv between 20 C and 30 C, filter 
it, using only dry filter paper in the filter 
press, before starting the short-circuit method. 
(See the section on "Testing Dielectric 
Strength.") 

Any free water must be removed by opening 
the top sampling valve before filtering as the 
filter-press treatment removes only water that 
is held in suspension in the Pyranol. 

After the short-circuit method is started, 
drying will usually progress satisfactorily 
with no filtering i( thorough ventilation is pro­
vided. As the most efficient f.iltration occurs 
between 20 C and 40 C and as the higher the 
temperature the slower the moisture filtration, 
the filter press will not greatly hasten the 
short-circuit drying process. 

Obtain the desired load by short-circuiting 
one winding and applying a suitable voltage 
to the other. Note: Always load the total wind­
ings. A voltage approximately equal to the 
impedance volts of the transformer will be re­
quired. The percent full-load impedance of the 
transformer, if not known or if not found on 
the nameplate, may be obtained from the n ear­
est office of the General Electric Company 
upon request. The rating and serial number of 
the transformer should accompany such a re­
quest. 

Avoid accidental contact with all circuits. 
The success of the short-cucuit method de­

pends on thorough lagging of the cover to pre­
vent condensation of moisture; thorough venti­
lation to carry off water vapor given off by the 
hot Pyranol; correct loading and Pyranol temp­
erature; and careful tests. 

To obtain the desired temperatures, the 
tank may be olanketed with heavy paper, cloth, 
or building felt. Regardless of the amount of 
blanketing around the sides of the tank, thor­
oughly lag the cover to prevent condensation. 
Ventilate the air space above the Pyranol by 
removing the main cover, handhole cover, or 
pressure relief. 

If the transformer is at room temperature at 
the start of drying, 125 percent load may be 
used at the start until the top Pyranol reaches 
65 C, after which the load 1s reduced to ob­
tain temperature in accordance with the fol­
lowing tabulation: 
"\1aximum Allowable 
Short-circuit Amperes 
in Percent of Full Load 

50 
75 

Maximum Allowable 
Top Pyranol Temperature 
in Degrees C 

100 
90 9 
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Do not allow the top Pyranol temperature to 
e xceed the specified value for a given percent 
load, since the windings are at a higher temp· 
erature than the Pyranol and damage to in­
sulation will result. 

T ake Pyranol samples every four hours from 
the top of the transformer and test them. 

From the records, plot a curve of the Py­
ranol tests, top Pyranol temperatures and the 
load current (against time), as this curve will 
picture the progress of the drying. 

A decrease in the dielectric strength of the 
Pyranol indicates that moisture is passing 
from the transformer into the Pyranol. Increas· 
ing dielectric strength is taken as an indica· 
tion that the drying of the insulation is com· 
plete. 

Continue the drying until the Pyranol fron· 
the top tests 30 kv or higher between 1. 0-inch 
disks spaced 0. 100-inch apart for four con­
secutive tests taken four hours apart without 
filtering the Pyranol, and maintaining it at a 
maximum temperature for the load being held. 

After completion of the drying run be s_ure 
that the Pyranol added to fill the tank to the 
proper level is well filtered and of high test 
value. The hot Pyranol is free from air bub· 
bles, so it is preferable to complete filling 
the transformer from the top of the tank rather 
than through the drain valve, as in the latter 
case air bubbles may be trapped in the wind­
lng. 

SPARE TRANSFORMERS 
Time and expense will be saved, if spare 

units are kept in readiness for instant use. 
I nspect the following items during periods of 
idlenes s: Pyranol level, Pyranol dielectric 
strength, relief diaphragms, fan control and 
conduit. Also, inspect frequently for conden· 
s ation in all cabinets and junction boxes. 

ACCESSORIES 
THERMOMETER AN D 

LIOUID-LEVEL IN DICATO R 

The thermometer anJ liquid-level indicator 
have been combined into a single instrument 
on units 300 kva and above. The thermometer 
is equipped with a maximum reading hand 
which can be reset by turning the knurled knob 
on the front of the case. 

This combination instrument may be mount· 
ed on either side of the transformer to accom­
modate either a standard or revers�d unit. A 
10 

gasket is used to provide a seal between the:. 
instrument and the tank flange. The opening 
in the tank for mounnng this combination in­
strument is approximately one inch above the 
25 C liquid level. It is possible to remove the 
instrument without lowering the liquid level. 
If there is any question about this point the 
condition may be inspected through the hand· 
hole in the cover or the relief-diaphragm open­
Ing. 

A liquid-level indicator is provided on units 
225 kva and below. Provisions are made so 
that a thermometer may be added as special 
equ1p'11 ent. 

TAP CHANGERS 
Tap changers for de-energized operation 

(ratio adiusters), when furnished with these 
transformers, are either of the drum type or 
of the wedge type. 

Indicating marks on stationary and rotating 
parts of all tap changers must be in align­
ment when the tap changers are on the first 
position. 

THE TAP CHANGER MUST NOT BE OP­
ERATED WHILE THE TRANSFORMER IS'�" 
UNDER LOAD OR EXCIT AT10N,. SERIOUS 
PERSONAL INJURY OR DAMAGE TO THE 
TRANSFORMER MAY RESULT IF THIS IS 
ATTEMPTED. 
Drum Type 

A change in voltage ratio with a drum-type 
tap changer is made by a partial turn of the 
cap. See Figures 1 and 2. Remove the pad­
lock and locking cover. Remove the two hex 
head screws that hold the cap in place and 
using a wrench, turn until the indicator points 
to the desired figure on the circumference of 
the cap. After the tap changer is turned to 
the desired position, it should be locked se· 
curely by replacing the two screws, the lock­
ing cover and the padlock. The padlock, if 
desired, is furnished by the customer. 

Before removing the cover from a trans· 
former that has the operating mechanism 
brought out through· the cover, remove the uni­
versal coupling at the top of the insulating 
tube. Do this by successively removing the 
padlock, the locking cover, the screws in the 
cap, the cap, and the split washer around th� 
shaft underneath the main cover. Loosen th 
packing gland and pull out the universal coup­
ling. 

When replacing the cover, be sure the tap www . 
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Fig. 1. Operating cap for drum-type tap changer 
Padlock supp lied by user 

changer is on Position 1, then assemble the 
cover and lower the universal coupling through 
the opening. Engage the slot in the lower 
shaft of the coupling with the pin through the 
end of the insulating tube and finish assembly 
of the operating mechanism. The slot should 
fit over the pin in such a position that, when 
the cap is assembled, the indicator will poinr 
�o Position 1 on the cap. 

Fig. 2. L)perating cap with padlock an d locking cover 
r emoved 

After asstc lil)iJn,; the cap, make tests in 
accordance with a subsequent section "Tests 
on Tap Changers." If these tests indicate 
improper positioning of the contacts, or if it 
is desired to test electrically the position of 
the contacts, one of the tests described in 
instructio'J s G EI-28046 can be performed. 
Copies ot this instruction leaflet can be ob­
tained by requesting them from the nearest 
Apparatus Sales Office of the General Elec­
tric Company. 

The caps andcouplings are not interchange· 
able. The operating cap is stamped with the 
last three figures of the serial number of the 
transformer but the uni ver.sal coupling is no: 

so identified. When more than one control is 
furnished, the operating cap s are a lso num· 
bered In accordance with the nameplate. 

Hg. 3. Operating cap showing v ernier coup ling 

NOTE: In reassembly, it may sometimes be n eces­
sary to change the vernier caupling in order to insure 
proper alignment. The vernier coupl ing i s  built into 
the operating cap. See Figure 3. 

Before connecting the transformer in the 
circuit, operate the tap changer through its 
entire range and then lock in the desire d  op­
erating position. 

Do not use compound on the gasket between 
the operating cap and the flange on the cover 
or op the material around the shaft in the stuff· 
ing box. 

Wedge Type 

This type of tap changer is indicated on a 
round nameplate on top of the removable cap 
w hich covers the operating mechanism. (See 

11 
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Fig. 4. Folding-crank rnechanisnt for wedge-type tap 
changer 

Fig. 4.) This operating mechanism is usually 
mounte d on the main cover, although in some 
case s it may be mounted on the transformer 
tank wall. 

Before the tap changer can be operated, re­
move both load and excitation from the trans­
form er. To operate the tap changer take out 
the two hex head screws in the mechanism caD 
and remove the cap. This uncovers the folding 
crank. (Set.- Fig. 5.) 'when the crank is unfold­
e d  the position number on which the tap chang­
er stands will be observed in a rectangular 
slot. To change taps in the direction from 
Position 1 to Position 2, the crank must be 
move d in a clockwise direction. When turning 
the crank, the slot in the circular position in­
dicator moves in the opposite direction. Les<> 
than one complete turn of the crank is require d 
for one tap change, and each tap pos ition 
number will be expose d exactly in the center 
of the indicator slot when the tap changer is 
on that tap position. When the tap changer has 
been set on the desired tap position, fold the 
crank so that the crank-handle pin will fit in­
to the indicator slot. This can be done only 
if the tap changer is exactly on a tap posi­
tion. Lastly, replace the removable cap over 
the folded crank and bolt it in place to lock 
the tap changer on position. The cap ca n be 
replaced only one way, and the two holes in 
the cap will be in alignment with the tapped 

12 

Fig. 3. Operating position of crank for wedge-type tap 
changer 

holes for the scre ws only when the tap chang· 
er is exactly on a tap position. Be sure the 
special gasket around the circular position 
indicator is in good condition when replacing 
the cap, in oder to keep the mechanism 
weatherproof. Cse no sticking compound be­
tween the cap and the gasket. 

The position indicator consists of: a black 
pointer on a small na11eplate attached to the 
mechanism flange and position numbers on 
the rim of the cap. 

If it is necessary to reassemble the operat­
ing mechanism and insulating rod, (for ex­
ample, for a cover mounted mechanism, when­
ever reassembling the cov er) couple the insu­
lating rod to the operating mechanism. Insert 
the assembly through the opening in the tank 
or cover over the driving pin on the tap­
changer shaft. (See Fig. 6.) Operating mech· 
'lnism s and ro ds are identified by the tap· 
changer number and the last three figures of 
the serial number of the transformer, as shown 
on the nameplate. Before assembling, be sure 
that the operating mechanism and the tap 
changer are both on Position I. On this posi­
tion the contact wedge of the tap changer i s  
between the two contact rods A and B. The 
large ends of the driving pins line up with 
the wedge in the tap changer and are 180 de­
grees from the extended operating crank. The 
operating rod shoul d  be suspen de d  entirely 
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1. Shaft 
2. Folding crank 

16 15 
3. Gasket 
4. Mounting flange 
5. Transformer tank 

14 6. Gland nut 13 7. Follower 
8. Gland packing 

12 
9. Vernier coupling 

10. Index mark 
11. Driving pin 

11 
10 9 

,..-------5 

12. Insulating rod 
13. Driving pin 
14. Half cylinder 
1 S. Contact rod 
16. Wedge 
17. Gasket 
18. Cam 
19. Disk 
20. Numbered disk 
A,B Contact rods 

Fig. 6. Operating mechanism for wedge-type tap changer 

from the operating mechanism; none of its 
weight should be carried by the tap changer. 

The screw holes in the mechanism flange 
should line up with those on the mounting 
flang e that is attached to the tank or cover. 

After completing assembly, check to see 
that the wedges make the best contact in each 
position by observing the torque as the tap 
changer is operated in both directions into a 
tap position. Starting from an operating posi­
tion, the contact pressure is reduced to zero 
during the first 30-degree movement of the 
s haft. To shift the wedge to a point entering 
the next operating position requires about 2/3 
of a revolution. As there is little or no fric· 
tion to overcome, the torque will be notice­
ably small. A 30-degree movement is then re­
quired to drive the wedge home and to build 
up the contact pressure. The operating shaft 
rotates 5/6 of a turn for each tap change in 

t he six -p oin t tap changer and 7/8 of a turn in 
the eight-point tap changer. 

If a ratio test indicates improper position­
ing of the wedge contactS or if it is desired 
to test electrically the position of the con­
tacts, one of the tFc;ts :lescrihed in instruc­
tions GEI-280 46 can be performed. Copies of 
this instruction leaflet may be obtained by 
requesting them from the nearest Apparatus 
Sales Office of the General Electric Company. 

If it is necessary to realign the control, it 
can be done by means of the vernier coupling. 
After making the adjustment, put the screws 
t hrough the holes that line up and recheck 
positioning as described above. 

After operating the tap changer through its 
entire range, lock it in the desired position by 
replacing the cap and screws before energiz­
ing the transformer. 

One of the screws through the cap is pro-
13 
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v ided with a hole for a padlock. 
Tests on Tap Changers 

It is good policy to test each tap changer 
to m ake sure that the positions are correct 
and that the steps are progressive. This can 
be done by applying a low voltag� to one 
winding and measuring the voltage on the 
other winding for each position of the tap 
changer. 

BUSHINGS 
T wo general types of bushings are used on 

these transformers. The type called externally 
re_movable were originally developed for use 
wtth tra:,sformers with welded-on covers, but 
are suitable for use with transformers with 
bolted-on covers. This type can be recogniz­
ed since the external end of the stud is 
threaded, parts mounted on the external end 
of the stud can be removed, and the porcelain 
removed from the stud without unbolting any 
connections inside the transformer. The other 
type of bushing requires access to the tank 
either by removing the co.ver or through a 
handhole to remove the internal connections 
to the bushing so the complete bushing can 
be removed. 

Fig. 7 shows an externally removable high­
voltage bushing. The porcelain bushing can 
be removed by remov ing the blade, lock nuts, 
and washers on the end of the stud, and then 
removing the clamp bolts and clamp. The por­
celain can then be removed and the stud will 
remain attaehed to the transformer leads from 
inside the tank. When replacing a bushing use 
new gaskets installed according to the in­
structions under "Gaskets." 

Fig. 7. High-voltage bushing (externally removable) 
1/4 section of porcelain removed 

14 

CUSHION 

Fig. 8. Low-voltage bushing (externally removable) 
1/4 section of porcelai n removed 

Fig. 8 shows an externally removable low­
voltage bushing. To remove this bushing, 
loosen the clamp �crew on the split terminal, 
unscrew the termtnal, and remove the brass 
nut and washers on the stud. Pull out the 
locking pin by means of a hooked wire insert­
ed into the small hole in the end of the pin. 
Then remove the clamp bolts and clamp. The 
porcelain can now be removed, leaving the 
stud attached to the low-voltage bars of the 
transformer. Gaskets should be installed ac­
cording to instructions under "Gaskets." 

Fig. 9 shows a low-voltage bushing which 
may be removed by d isconnecting the trans­
former terminals from the inner end, and re­
moving the clamp bolts and clamp on the out· 
side. The complete bushing can then be re­
moved. 

Fig. 9. Low-voltage bushing (internally removable) 
1/4 section of porcelain r emoved www . 
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SAMPLING VALVE 
Sampling valves for o braining a sample of 

the Pyranol at either the bottom or the top of 
the tank are provided. The top sampling valve 
is placed in the tank wall at a point about 
one inch below the 25 C Pyranol level. The 
bottom sampling valve is located in the drain 
valve. There are two possible locations for 
the sampling valve in the drain valve. The 
one nearest the valve stem is on the outside 
of the main valve; the other is on the trans­
former side of the main valve. 

The valve is fitted with a knurled nut which 
can be turned by hand or by the use of  a cotn 
or screwdriver. 

PRESSURE· RELIEF DEVICE 
The pressure-relief device, mounted on the 

main cover of a sea led transformer, serves to 
relieve any sudden internal pressure, such as 
may accompany an arc under the insulating 
liquid. 

Receiving and Handling 

This device is usually shipped in place on 
the transformer and is ready for operation 
without adjustment. 

Wilen the device is shipped separately a 
tempo rary cover ts placed over the opening, 
and the· diaphragm and free cap are packed 
separately. 

Description 
Fig. 10 shows the parts of this device with 

a plate which represents the tank cover.  The 
relief diaphragm is a thin disk of molded 
material (G-E Compound 2029B) firmly held 
between clamping rings with a gasket joint. 
These clamping rings are the bottom flange 
on the main cover and the top flange. 

Located in the cover opening directly be­
low the diaphragm is a removable spider which 
supports the diaphragm in case of vacuum in 
the tank. In the top flange is a crossbar rigid­
ly held in place by a setscrew at each end. 
The lower side of the crossbar holds a blade 
with a knife edge a s hort distance above the 
diaphragm. A grid, which is restricted in its 
vertical movement by two screws, is fastened 
to the crossbar by a relief pin, so that the 
edges of the grid are located just above the 
diaphragm. A metal cap fits down over the 
top flange and is held in place by two "Spring 
clips, thus providing w eatherproof protection 
for the diaphragm. 

CLIP 

----CAP 

It :.1.,-RIVET 

·� 4.1 

� � 
�� t DRIVE ,, 
't, �--SCREW 

LOCKING 
SCREW 

RESTRICTED GRID 

DIAPHRAGM 

COVER OF 
TRANSFORMER 

Fig. 10. Pressure-relief device 

Should a sudden pressure occur within the 
transformer tank, the relief diaphragm will be 
forced up against the bottom edges of the 
grid, breaking the reliet pin and allowing the 
grid to rise to the top of the screws. This 
permits the diaphragm to contact the knife 
edge, which immediately ruptures the dia­
phragm. The escaping gas raises the free cap 
and relieves the internal pressure. 

The number 15 stamped on the head of the 
relief pin indicates a diaphragm rupturing 
pressure of 15 pounds per square inch. 

Renewal of Diaphragm 

To renew the relief diaphragm after it has 
been ruptured, it is necessary to take out the 
s1x hex head screws holding the top flange 
and remove the top flange together with the 
restricted grid. Remove the broken diaphragm. 
Note that a removable spider is located in the 
opening below the diaphragm. This spider 
must be left in place. However, it may be re· 
moved if it is necessary to use the opening 
as a handhole for any purpose. When r eplacing 
the spider be sure the notched ends are down. 

Make certain the gasket is in place in the 
15 
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groove in the bottom flange; place a new dia­
phragm over the gasket. Remove the broken 
part of the relief pin from the crossbar in the 
top flange. The bottom part of the relief p1n 
is slotted to facilitate removal. Remove the 
broken part of the relief pin from the top bar 
of the restricted grid by removing the small 
brass locking screw and washer. The new re· 
lief pin must have the same number stamped on 
the top as the one being replaced. Install the 
new relief pin by inserting it through the central 
hole in the top bar of the restricted grid and 
carefully screwing it into place ; using a very 
light twisting effort on the screw. For this 
r eason, the relief pin is designed to be screw­
ed in with the fingers. Replace the washer 
and small brass screw to lock the relief pin. 
Assemble the top flange over the diaphragm, 
bolting it firmly in place. Fit the cap firmly 
in place on the top flange. 

GAS ABSORBERS 
When a gas absorber is supplied, a separ ate 

instruction book accompanies the apparatus 
which describes the installation, operation, 
and care of the device. 

VENT PIPES 
If it is desired to vent the transformer tc 

the outside, a vent pipe with a .;;pedal flange 
can be bolted to the top flange above the dia­
phragm. Fig. 11 shows details of the diaphragm 
flange, as well as details of a proposed flange 
for the vent pipe. 

It is recommended that the vent pipe should 
be made so that its cross section is as large 
as the clear diameter of the diaphragm. It is 
also recommended that the thickness of the 
vent pipe be at least 1/16 inch. If unusually 
severe corrosive conditions must be met,  
thicker material should be used. The vent 
pipe should have the minimum number of bends 
possible. 

RENEWAL PARTS 

Renewal parts for the pressure relief and 

CLAMPING RING VENT-PIPE FLANGE 

FOR 8-INCH DIAPHRAGM 

Fig. 11. Vent-pipe flange outline and dimensions 

catalog numbers to be stated when ordering 
are as follows: 

De_scripcion 

Pressure-relief diaphragm 
Gasket for relief diaphragm 
Relief pin, No. 15 

Catalog No. 

6828845 
CIP 1220920A 
8388101P21 

Address orders for renewal parts to th�''"' 
nearest Apparatus Sales Office of the Genera. 
Electric Company. 

Whenever ordering supply or renewal parts, 
or asking for information regarding a parti­
cular transformer, always state the serial 
number. This number, in addition to being on 
the nameplate will be found stamped on the 
top core frame, the top band of the tank, and 
also on the cover directly above the number 
on the tank band. A sketch showing the exact 
location of coils, insulation, or other parts 
required, will greatly facilitate the filling of 
the order. This sketch must always state 
which side of the transformer is shown. 

Any additional information as to the elec· 
trical or mechanical construction, operation, 
or installation of a particular transformer can 
be obtained by applying to the nearest local 
office of the General Electric Company, men­
tioning the serial number and the rating. 

DISTRIBUTION TRANSFORMER DEPARTMENT 

GENERAL . ELECTRIC 
PITTSFIELD, MASS. 

7•53 (211) Supersedes GEI·32191B 
lo-54 (411) Litho in U.S.A. 
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