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DC breakdown characteristics of LDPE in vegetable insulating oil and
mineral insulating oil

ZHANG Litong, ZHAO Xiaolei, HU Mingtao, YIN Yi, ZHAO Gang

(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: With the large-scale construction of UHV long-distance power transmission, vegetable insulating oil instead of
mineral insulating oil may become the future development trend. In order to analyze the differences and reasons of DC
breakdown characteristics of LDPE (low density Polyethylene) under different environments, the DC breakdown
experiments of LDPE were conducted in vegetable insulating oil and mineral insulating oil, and the impacts of insulating oil
discharge process on the breakdown of LDPE samples were analyzed through simulation. The results show that the electric
strength of LDPE in vegetable insulating oil is significantly higher than that in mineral insulating oil. The surface flashover
characteristics and breakdown points of the two insulating oils are also different. The field intensity generated by discharge
of vegetable insulating oil is small, so the breakdown field of LDPE in vegetable insulating oil is higher. The difference of
discharge process of insulating oil is also the reason for the difference of flashover characteristics and breakdown point.
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Fig.1 Schematic diagram of the breakdown test
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Tab.l1 The parameters of two insulating oils
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Tab.2 Electric strength of insulating oils
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Fig.3 The breakdown sample picture
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Fig.5 Photograph of a sample with surface flashover in

mineral insulating oil
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Tab.3 Flashover occurrences in the two insulation oils
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Fig.6 Schematic diagram of the breakdown point distribution

of the samples in the two insulating oils
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Fig.7 Distribution of electric field intensity

around the electrodes
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Fig.8 Schematic diagram of the space charge density on the

electric field line
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Fig.9 Schematic diagram of the space charge density on the

electric field line
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Fig.12 Inhibition effect of homopolar charges on the

electric field distribution.
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Fig.14 Space charge density accumulated on the

surface of sample
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Fig.15 Tangential field strength along the surface of

sample in the two insulating oils
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Fig.16  Vertical component of the electric field intensity on

the sample surface in the two insulating oils
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