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Streamer Propagation and Breakdown Characteristics of
Palm Qil Insulating Oil Under Positive and
Negative Lightning Impulse

YANG Fengfan, YU Qiang, SUN Jinli, LUO Lang, WU Xiaorui, ZHAO Zeyu
(State Grid Hubei Maintenance Company, Wuhan 430050, China)

Abstract: Compared with mineral insulating oil, natural ester insulating oil has the advantages of high
biodegradability, non-toxicity, and strong fire resistance, which has the potential to replace mineral insulating oil in
power transformer. A set of lightning impulse discharge characteristics test system including high-speed image
acquisition system, test power supply, and electrical signal measurement system was established. The positive and
negative lightning impulse discharge characteristics of palm insulating oil and mineral insulating oil were tested,
and the stop length, development velocity, and gap breakdown characteristics of the streamer in two oils under
positive and negative lightning impulse were compared and analyzed. The results show that under the same applied
voltage and polarity, the streamer stop length in palm insulating oil is longer and the streamer development
velocity is faster compared with the mineral insulating oil. The contents of vitamin A and vitamin E in palm
insulating oil have no effect on the streamer stop length, development velocity, and breakdown voltage. The
differences of streamer development characteristics and breakdown characteristics under positive and negative
voltages mainly comes from the influence of space charge in insulating oil on the streamer development process.
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Fig.1 Schematic diagram of test platform
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Fig.2 Schematic diagram of streamer

stop length and propagation
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Fig.4 Streamer development rate under

lighting impulse voltage
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