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Insulation paper immersed with transformer oil is used as an electrical insulation medium in transformer for
its high breakdown field strength. In the normal operation state of higher voltage power transformers, the
defects in insulation medium can cause partial discharge(PD) which do harm to insulation materials, resulting
in a shortened life of oil immersed paper. PD activities vary according to the applied voltage, therefore the
extent of shorten life is varied under different voltage.
In this paper, the average electrical life of oil immersed paper under different AC voltage is studied. The PD
tests were performed on specimens of 1 mm thickness which was placed between the needle-to-plane elec-
trodes in an oil cup. The specimen was immersed in vacuum with treatment of hot air drying in order to
remove moisture. Because of dispersions in partial discharge in oil-paper insulation, the applied voltage is set
according to the discharge inception voltage, such as twice as the inception voltage. Feature parameters of PD
are acquired by PDCheck system and the waveform of pulses is acquired by an oscilloscope. The duration of
specimen under AC voltage is considered to be electrical life of the oil-immersed paper. Relationship between
average electrical life and applied voltage is evaluated using Weibull distribution, and the inverse power law
as well as the exponential law is used to find the best fitting curve between electrical life and applied voltage.
Moreover, fitting curve between discharge magnitude and electrical life using inverse power law is also pre-
sented in this power, which is a novel analyzing method of electrical life of insulation material.
Test results indicated that life of insulation paper tended to decrease rapidly with increase in applied voltage.
Exponential law owns a better fit degree compared to inverse power law, which indicates the existence of a
threshold voltage to the electrical aging of insulation material. Electrical life is likely to have much relevance
to the discharge magnitude. When the discharge magnitude is larger, the electrical life is shorter.
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