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Partial Discharge Characteristics of Metal Particles in
Flow Transformer Oil with Paper-covered Electrodes
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(1. State Grid Electric Power Research Institute Wuhan Nanrui Co., Ltd., Wuhan 430074, China;
2. NARI Group (State Grid Electric Power Research Institute) Co., Ltd., Nanjing 211006, China)

Abstract: A transformer oil circulating flow device was established, the flow transformer oil containing metal
particles was conducted partial discharge (PD) experiment, and the PD characteristic parameters were extracted.
By combining with the movement behavior of metal particles in flow transformer oil, the influence mechanism of
electrode covering paper on the PD of metal particle in flow transformer oil was discussed. The results show that
when the electrode is covered with paper, the partial discharge initial voltage (PDIV) increases, and the discharge
amplitude and frequency decrease. When the double electrodes are bare or only the lower electrode is covered with
paper, the discharge concentrates in two phase sections of 0°-90° and 300°-360°. When the two electrodes are
covered with paper, the discharge phases concentrate near 45° and 160° mainly. The metal particles will be settled
on the paper because of the existence of insulating paper and lead to the increase of horizontal distance between
two adjacent collision points. In addition, after the electrode is covered with paper, the electric field in the oil will
decrease, which makes the vertical velocity of the particles decrease and the collision frequency between particles
and electrodes decrease, resulting in the decrease of PD strength and change of the discharge phase distribution.
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Fig.1 Circulation flow device of transformer oil
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Fig.5 Discharge characteristic quantities under

different paper covering cases
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