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Partial Discharge Development Process of Oil-immersed
Aramid Paper Based on Dynamic Change Rate of
Discharge Statistical Parameters

ZHANG Junying', WU Nan', WANG Ye!, MA Zhaoyu', LI Xiaonan?, LIU Cheng’, WU Guangning’
(1. Zhongche Changchun Railway Vehicles Co., Ltd., Changchun 130062, China;
2. Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The insulation defects are likely to occur during operation of on-board transformers due to the harsh
operating environment, resulting in the appearance of partial discharges and the degradation of oil-paper insulation,
which might affect the safe and stable operation of trains. Therefore, according to the inter-turn insulation structure
of on-board transformer, a three-layer oil-paper partial discharge model was designed by using aramid paper, and
partial discharge simulation tests were carried out in lab. The partial discharge signal was recorded by partial
discharge detector, and the dynamic change rate of discharge statistical parameters was proposed to characterize
the development process of partial discharge. The results show that the discharge phase spectrograph of oil-
immersed aramid insulating paper is symmetrically distributed, and the discharge magnitude rapidly increases to
nC level after initial discharge. The discharge process of oil-immersed aramid insulating paper can be divided into
four stages, including starting stages, development stages, dangerous stages, and breakdown stages according to
the discharge phase spectrograph and dynamic change rate of discharge statistical parameters. Besides, the
dynamic change rate of discharge repetition rate has an inflection point during discharge process, which can be

used to evaluate the partial discharge development process of oil-immersed aramid insulating paper.
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Tab.2 The parameters of needle-plate model
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Fig.3 Voltage application method
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Fig.7 Maximum discharge
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Fig.8 Discharge repetition rate
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Fig.12 Trend chart of maximum discharge change rate
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