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Study on electrical performance of vegetable insulating
oil-paper interturn insulation

SONG Haoyong, CHEN Yuqing, HUANG Qingdan, HUANG Huihong, WANG Yong
(Guangzhou Power Supply Bureau of Guangdong Power Grid Co., Ltd., Guangzhou 510620, China)

Abstract: An interturn insulation test platform was constructed, and the voltage-withstand tests were conducted on
vegetable insulating oil-paper insulation and mineral insulating oil-paper insulation under lightning impulse voltage,
switching impulse voltage, and power frequency voltage. The results show that under power frequency voltage, the
breakdown voltage of vegetable oil-paper insulation is higher than that of mineral oil-paper insulation. Under switching
impulse voltage, the breakdown voltage of vegetable oil-paper insulation is slightly higher than that of mineral oil-paper
insulation. Under negative lightning impulse voltage, the breakdown voltage of vegetable oil-paper insulation is significantly
lower than that of mineral oil-paper insulation. Considering the differences in breakdown voltage of interturn insulation with
different specification of wires, on the basis of test results, the field strength of mineral oil-paper interturn insulation and
vegetable oil-paper interturn insulation were simulated and calculated by finite element method so as to guide the design of
interturn insulation for vegetable insulating oil transformer. The simulation results show that the maximum field strength of
mineral oil-paper interturn insulation is higher than that of vegetable oil-paper interturn insulation under the breakdown
voltage.
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Fig.1 Design scheme of interturn insulation model structure
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Fig.2 Structure of interturn insulation test platform
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Fig.3 Schematic diagram of test wiring
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Tab.l Power frequency breakdown voltage test results
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Fig.4 Waveform of lightning impulse voltage
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Tab.2 Breakdown voltage of lightning impulse test results
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Fig.5 Waveform of switching impulse voltage
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Tab.3 Breakdown voltage of switching impulse test results
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Tab.4 Breakdown voltage of insulating oil under negative

polarity lightning impulse
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Fig.8 Field intensity distribution of interturn insulation
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