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Partial Discharge Characteristics of Oil-paper Insulation
Under High Frequency Pulse Voltage

YOU Xinyu', LI Xiaonan’, LIU Cheng’, LIU Kai’, YANG Yan’, WU Guangning’
(1. China Shenhua Railway Equipment Company Limited, Cangzhou 061113, China;
2. Southwest Jiaotong University, Chengdu 611756, China)

Abstract: During the operation of high-frequency transformer, oil-paper insulation bears severe electric and
thermal stress, and the insulation system is easy to fail prematurely. In order to study the effect of high frequency
pulse voltage on the discharge characteristics of oil-paper insulation, we built a partial discharge (PD) test platform
under high frequency pulse voltage to conduct partial discharge tests. The characteristics of partial discharge of oil-
paper insulation under highfrequency voltage was studied and compared with the characteristics under power
frequency voltage. The results show that under high frequency voltage, partial discharge mainly occurs at the rising
and falling edge of voltage, the PD amplitude is much higher than that under power frequency, and there is an
frequency-induced inflection point near the frequency of 10 kHz. Moreover, oil-paper insulation is punctured
under high frequency impulse. The reason is that the rapid voltage rise rate caused by high frequency changes the
local field strength and high frequency electrothermal coupling effect at the defect position, resulting in the change
of the partial discharge intensity.

Key words: high frequency pulse voltage; oil-paper insulation; higher voltage rise rate; frequency-induced

inflection point; partial discharge
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Fig.1 High frequency transformer waveform
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Fig.2 Transient overvoltage in wind farm transformers
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Tab.1 Parameters of high frequency pulse power
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