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Breakdown Characteristics of
Ester Insulating Oils Under DC Voltage

LI Jipan, WANG Zhijie, LIU Hongling, GUO Rui, SUN Suliang, ZHANG Hongmin, WANG Qiang
(Heze Power Supply Company, State Grid Shandong Electric Power Company, Heze 274000, China)

Abstract: In this paper, the positive and negative DC breakdown voltage of ester insulating oils and mineral
insulating oil in extremely uneven field under small and medium gap were studied, and then compared with their
lightning breakdown voltage. The results show that the DC breakdown voltage of ester liquids is lower than that of
mineral insulating oil. The negative DC breakdown voltage is lower than the lightning breakdown voltage under
small gaps, but it is higher than the lightning breakdown voltage under medium gaps.
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Tab.1 Typical parameters of insulating oils

ZH £ B RIRT Wi
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12 F)EZ (40°C)/(mm?/s) 28 36 8.1
Fb#25.(20°C)/(KI/(kg K)) 1.88 1.85 1.86
MFEHE 20T (W/(m-K)) 0.144 0.177 0.126
K& E/(mg/kg) 20 15 5
A ARHFER E(90°C) 0.03 0.02 0.01
AR A v 3.2 3.2 22
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Fig.1 Pretreatment platform of insulating oils
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Fig.2 Structural and physical drawing of test oil container
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Fig.3 Experimental voltage and current diagram
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Fig.4 Micrograph of needle electrode

tip before and after test
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Fig.7 Weibull distribution of negative polarity DC

Fig.5 Weibull distribution of positive polarity DC

breakdown voltage for three insulating oils breakdown voltage for three insulating oils
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Fig.8 Negative DC breakdown voltages of

Fig.6 Positive DC breakdown voltages of

three insulating oils three insulating oils
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Fig.9 Comparison of positive polarity DC and lightning

breakdown voltage of three insulating oils
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Fig.10 Comparison of negative polarity DC and lightning

breakdown voltage of three insulating oils
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