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Study on Flowing Development Characteristics of
TiO, Nano-modified Vegetable Insulating Oil

ZHOU Nianrong', HE Xiao', GUO Xinliang', HE Yunhua',
ZHANG Linshan', TAN Xiangyu', FANG Zhengyun’
(1. Electric Power Research Institute of Yunnan Power Grid Co., Ltd., Kunming 650217, China;
2. Yunnan Power Grid Co., Ltd., Kunming 650011, China)

Abstract: Vegetable insulating oil has a higher ignition point and better environmental protection, but its
breakdown voltage is lower than mineral insulating oil. Using nanoparticles to modify vegetable insulating oil can
improve the breakdown voltage of vegetable insulating oil. In this study, the lightning impulse breakdown voltage
test was conducted on vegetable insulating oil modified by different volume fractions of nano-TiO,, at the same
time, pictures of the production, development, and termination of the streamer during the breakdown process were
taken. The streamer development morphology of the original vegetable oil and the nano-modified vegetable
insulating oil were observed, and the effect law of TiO, nanoparticles on the lightning impulse breakdown voltage
of vegetable insulating oil and the development process of streamers was analyzed. The results show that adding
TiO, nanoparticles can improve the positive polarity lightning impulse performance of vegetable insulating oil, and
the development speed of streamer is relatively slow, while the development speed of streamer is faster under
negative polarity lightning impulse voltage.
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Tab.1 The positive lightning breakdown voltage of

TiO, nano-modified vegetable insulating oil

TiO, B3 #/% 2 LR KV ——
0 73.9 3.65
0.025 76.5 3.32
0.050 83.3 520
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0.125 88.1 PP
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Tab.2 The negative lightning breakdown voltage of

TiO, nano-modified vegetable insulating oil

TiO, A5 81/ % o 5 HR RV UNGEEINY
0 75.4 3.92
0.025 74.7 5.14
0.050 73.9 4.93
0.075 72.5 535
0.100 69.4 6.05
0.125 65.2 5.23
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Tab.3 The positive lightning breakdown voltage and time

of pure oil and TiO, nano-modified vegetable insulation oil
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