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ELECTRICAL TRANSFORMERS 

This invention relates to big electrical transformers 
of which the windings are immersed in a dielectric oil 
housed in a container. 
The dielectric strength of such an oil is appreciably 

reduced by the presence in it of water, gas or particu 
late impurities. This leads to inef?cient operation of the 
transformer as its losses increase with time as the oil be 
comes increasingly adulterated as water and gas from 
the atmosphere are absorbed by the oil. While solid im 
purities can be removed by ?lters having pores of ap 
propriate size, absorbed gases and water vapour have 
to be removed by a desorption process. 

It is known to treat electrical oils intermittently by 
coupling up the transformer container at chosen inter 
vals to a mobile treatment unit employing ?lters, elec 
trical or other heaters, and vacuum degassing appara 
tus. The treatment unit consumes a lot of power in 
heating the oil up to its treatment temperature, and 
takesa long time because of the care which has to be 
taken during the heating process to limit the tempera 
ture which the oil reaches so as to avoid thermally de 
composing the oil. Immediately prior to the treatment, 
and during all the time that the treatment is taking 
place, the transformer is out of commission, and hence 
elaborate and expensive measures have to be taken to 
make up for this. - 
The present invention aims at enabling transformer 

oil to be treated while the transformer is live, but obvi 
ating, or at least reducing, ‘down-time’ of the trans 
former. 
Accordingly the present invention provides an oil 

insulated electrical transformer which is as claimed in 
the appended claims. 
The present invention willl now be described by way 

of example with reference to the accompanying draw 
ing, which is a diagrammatic view of a transformer of 
the present invention. 
A transformer casing 2 houses the windings and insu 

lating oil of the transformer, electrical connection to 
the transformer windings being effected by means of 
insulating bushings 4. 
Extending from the lower part of casing 2 is a conduit 

6 leading through a valve 8 to a ?lter vessel 10 which 
'is designed to remove from the oil at least a high pro 
portion, if not all, of any solid particles in suspension 
in, or entrained by, the oil stream. The ?ltered oil 
stream passes along conduit 6 and through a flow 
control valve 12 to the upper part‘of a vacuum treat 
ment vessel 14, having a central compartment 16 in 
which are packed Raschig rings or other column ?llers 
17 over which the oil to be treated flows in a thin ?lm. 
In so doing, the oil is subjected to vacuum by means of 
a vacuum pump 18 driven by an electric motor 20. P0 
sitioned in the lower part of vessel 14 is a level-sensing 
switch 22. 
The conduit 6 leading from the bottom of vessel 14 

passes through an oil pump 24 and a permanent magnet 
?lter 26 to a discharge valve 28. From valve 28 the 
treated oil passes through a valve 30 before reentering 
the interior of casing 2. 
Associated with the apparatus is a control unit 32 

which is connected to valve 8; motor 20; a vacuum 
gauge 21; level-sensing switch 22, and pump 24. 
By means which do not form part of the subject 

matter of the present application, and which are there 
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2 
fore not described in further detail, the control unit 32 
acts to open valve 8 when the level of contamination of 
the oil in chamber 2 reaches a chosen value. It is also 
effective to monitor the degree of vacuum in vessel 14 
and to start the vacuum pump when the pressure in the 
interior of vessel 14 rises to too high a value. It is also 
effective to switch the vacuum pump off when the pres 
sure in vessel 14 has fallen to a chosen minimum level. 
Control unit 32 is also effective to energise pump 24 

when the level-sensing switch 22 indicates that there is 
suf?cient volume of vacuum-treated and filtered oil in 
the bottom of the vessel 14. 
The discharge valve 28 can be operated either auto 

matically or manually as need arises. 
For the treatment process to be successful, it is nec 

essary for the temperature of the contaminated oil to 
be treated to be raised to about 45°—65°C. At this tem 
perature the surface tension of the oil is sufficiently low 
to allow any absorbed gases or vapours to be desorbed 
by the application of a suitable degree of vacuum in 
vessel 14. In accordance with the present invention, the 
oil is raised to this treatment temperature by the waste 
heat normally released by the transformer windings 
when it is operating. If the oil does not normally reach 
the desired treatment temperature, or if it falls below 
this temperature under adverse weather conditions, it 
is within the purview of the present invention to incor 
porate an auxiliary heater 34 in conduit 6 before filter 
10. 

In view of the relatively large mass of oil required to 
be treated, the heater will be of insuf?cient capacity to 
heat all the oil in casing 2 from ambient temperature to 
the treatment temperature, so that the major propor 
tion of the heat necessary would be supplied by the 
transformer windings. This leads to a substantial reduc 
tion in the expense of the degassing equipment, in that 
the heater can be of very low rating compared with that 
necessary for existing mobile servicing units. 
The degree of contamination of the oil can be moni 

tored either continuously or intermittently, and the re 
sults of the monitoring can be used to cause control 
unit 32 to switch on the treatment unit when the degree 
of contamination has risen to a specified level. How 
ever, it might be desirable in some circumstances to 
keep the treatment unit operating continuously so that 
any contaminants are removed more or less immedi 
ately after they appear in the oil. 
The choice between these two conditions is made on 

considerations which do not effect the mode of opera 
tion of the present invention, and so will not be de 
scribed further. 

I claim: 
1. An oil insulated electrical transformer including a 

casing having an outlet permanently communicating its 
interior with vacuum degassing apparatus for treatment 
of the oil while the transformer is live, means for feed 
ing oil to the degassing apparatus, and returning treated 
oil to the interior of the casing, either continually or in 
termittently, the degassing apparatus including a com 
partment containing packed column ?llers over which 
the oil can ?ow in thin ?lms, said compartment being 
connected to a vacuum pump, a control unit opera 
tively connected between the compartment and vac 
uum pump to turn the vacuum pump on when the pres 

sure in the compartment is above a chosen maximum; 
and to turn the pump off when the pressure is below a 
chosen minimum, a valve located at the outlet of the 
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casing and controlling ?ow of oil from the interior of 
the casing, said control unit opening the valve when the 
contamination in the oil in the casing reaches a chosen 
level, and a ‘second valve located at the inlet of the cas 
ing and controlling the flow of treated oil toward the 
interior of the casing. 

2. A transformer as claimed in claim 1, in which a fil 
ter vessel is located between the outlet of the casing 
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4 
and the inlet of the degassing apparatus, an oil pump 
being located between the outlet of the degassing appa 
ratus and the inlet of the casing, said the control unit 
energising the oil pump when the amount of treated oil 
in the degassing apparatus reaches a chosen level, and 
a permanent magnet ?lter being located between the 
outlet of the oil pump and the inlet of the casing. 

* * * * * 


