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ABSTRACT

In this paper the effect of emulsion water
impurities and fibrous impurities-such as fibres of
paper and cotton fabric on the quality of o0il trans-
former have been studied carefully. It has been found
that the above mentioned impurities reduce the quality
of oil transformer considerably. This paper presents
an experimental investigation to study the effect of
quality of oil transformer on the breakdown voltage of
perspex, teflon and bakalite as synthetic insulating
materials. The specimens of the materials and elect-
todes were immersed in a pirex vessel containing oil
transformer. These samples of insulations were subjec-
ted to A.C. and D.C. voltages increased gradually to
that limit at which breakdown takes place. It has been
demonstrated that the breakdown voltage of the
mentioned materials decreases with the decreasing of

quality of oil transformer.

INTRODUCTION

Transformer oil has been found to be a good
insulating medium and is used widely in a many high
voltage and extra high voltage equipments such as high

voltage cables, transformers, circuit breaker, ect....

The most important factor affecting the electric

strength of electrical insulating oil transformer
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purified only to a degree suitable for industrial use
is the presence of contaminants in the oil, primarily
of water in a state of emulsion, i.e in the form of
finest droplets suspended in the oil.

On the other hand the purchaser may require that
no major changes in crude oil type or refining process
may be made without the purchaser being informed.
Because of the above mentioned requirements of the
purchasers concerning the insulating o0il quality, as
well as the needs of producers, approriate rapid and
reliable analytical instrumental methods for charac-
terization and source recognition of insulating oils

became a necessity.

In this paper the authors report the results of
their investigations of the breakdown phenomenon in
solid dielectric immersed in o0il transformer under

influence of quality of oil transformer.

EXPERIMENTAL SET-UP PROCEDURE

For studing the effect of enulsion water impuri-
ties with fibrous impurities on the electric strength
of oil a standard cell with the electrodes was used
Fig. (1.a), where the electrodes are brass disks 25 mm
in diameter, the radius of curvature at the edges of
the electrodes is 2.5 mm and the distance between the
electrodes is 2.5 mm.

For studing the effect of quality of oil trans-
former on the breakdown of solid dielectrics, A rod
plate electrode system mounted inside a perspex tube
has been used for investigations Fig. (1.b). The elec-
tric breakdown of the synthetic materials is investi-
gated under A.C.high voltage obtained from high voltage
generating circuit. The voltage 1is increased at a

constant rate of 1 KV/Sec during all experiments



-161-

reported here until the breakdown of the specimen
under test takes place. Ten specimens are used for
each reading of the breakdown voltage. Thus, any value
of the breakdown voltage given or mentioned here
represents the mean value of the ten reading. Break-
downs are conducted under non uniform field by using
rod plate electrode system. The rod of 3 mm diameter
and with a tip of 20 um is inserted only a few micro-
meters into the specimen. The plate is a disc of 12 mm
diameter and thickness in close contact with the other
face of the specimen. The spacing between the two
electrodes can be smoothly controlled to hold the
samples under test. The specimens are squares of 5 cm
sides cut from perspex, teflon and bakalite sheets of
0.4 cm thickness.

RESULTS AND DISCUSSIONS

The effect of emulsion water impurities and
fibrous impurities (paper and cotton) on the breakdown
voltage of oil is illustrated in Fig. (2), where the
content of water in oil(in per cent by mass)is plotted
on X axis and the breakdown voltage in kilovolts on Y
axis for oil in a standard cell with the electrodes
shown in Fig. (1.a). As can be seen in Fig. (2), an
admixture of even 0.015 per cent of water appreciably
reduces the breakdown voltage of oil. 0il with this
content of water is no longer suitable to £fill high
voltage power transformers. This clearly pronounced
dependence of the electric breakdown of o0il on the
content of very small quantities of water and fibrous

impurities (1,2).

Figures(3 and 4)illustrates,the breakdown voltages
of the mentioned solid dielectrics as a function of
guality of transformer oil for A.C. and D.C. voltages
respectivelly. As seen from these figures, the quality
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of transformer oil has a noticeable effect on the

breakdown voltage of synthetic insulating materials.

As the quality of o0il increases the breakdown voltages

of solid dielectric increases. It is clearly seen that

the specimens of perspex given the highest wvalues of

breakdown voltage,while the lowest values of breakdown

voltage of the three materials under test were obtained
with bakalite specimens. Figure (4) indicate that the

breakdown voltage for negative polarity are always

greater than those for positive polarity (3,4)

CONCLUSIONS

The following conclusions can be drawn from the
investigations reported in this paper : .
1] The breakdown voltage of transformer oil decreases
by increasing water and fibrous impurities.
2] The breakdown voltage of so0lid insulating materials
increase as the quality of transformer o0il increase.
3] The breakdown voltage of solid insulating materials
is lower for positive D.C voltages than for negative
D.C voltages.
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Fig (1-b) A rod-plate
electrode system
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Fig (1l-a): Cell for testing
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Fig (2): Effect of emulsion water with fibrous impurities

(in %) on breakdown voltage of a layer of oil

2.5 mm thick,
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Fig (3):s Effect of quality of oil on breakdown voltage of
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Fig (4): Effect of quality of 0il on breakdown voltage
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