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Partial discharge characteristics of typical oil-paper insulation defects
under DC pulsating voltage
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Abstract: Converter transformer is the key equipment in high-voltage direct current (HVDC) transmission system, and its
valve-side windings are subjected to complex composite voltage waveforms during operation. The existing researches
primarily focus on partial discharge characteristics under single voltage form or AC-DC composite voltages. However, due
to the influence of power electronic devices such as converter valves, converter transformers also endure pulsating voltages.
In this paper, the impact of positive polarity DC pulsating voltage on partial discharge of oil-paper insulation under actual
operating conditions was studied, and the partial discharge characteristics of two typical oil-paper insulation defects, needle
tips discharge in oil and surface discharges on oil-paper boards, were obtained under DC pulsating voltage. The results show
that the DC component only changes the frequency and amplitude of partial discharge, and has same effect on the two types
of defects. As the amplitude of the pulsating component increases, the discharge pulses of the two types of defects increase
gradually, forming pulse clusters and exhibiting significant polarity effects. The pulse clusters for needle tips discharge in oil
are concentrated on the rising edge, while those for surface discharges on oil-paper boards are concentrated on the falling
edge.

Key words: oil-paper insulation; partial discharge; composite voltage; converter transformer
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