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Power frequency breakdown characteristics of CF,SO,F mixtures
under non-uniform electric field

HU Shizhuo'?, ZHOU Wenjun?, LUO Yun', HUANG Yujing', QIU Rui’

(1. School of Intelligent Manufacturing, Nanning College for Vocational Technology, Nanning 530008, China;
2. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: The power frequency breakdown voltages of a new eco-friendly insulation CF,SO,F/N, and CF,SO,F/CO,
mixtures were measured under sphere-sphere and needle-plate electrodes. The effects of pressure, electrode spacing, and
electric field non-uniformity on the power frequency breakdown characteristics of the CF,SO,F mixtures were analyzed and
compared with SF,. The results show that under slightly non-uniform electric field, the power frequency breakdown voltage
of CF,SO,F mixtures is linearly related to pressure, and the breakdown voltage show weak saturation trend with the increase
of electrode spacing. Under extremely non-uniform electric field, the power frequency breakdown voltages of
CF,SO,Fmixtures exhibits "hump" curves of "rising-falling-rising" as the pressure increases, and the corresponding pressure
of "hump" peak is between 0.2 MPa and 0.35 MPa. The overall power frequency breakdown strength of the CF,SO,F/N,
mixture is greater than that of the CF,SO,F/CO, mixture. At 0.3 MPa and above, CF,SO,F/N, mixtures can maintain a highly
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insulation level relative to SF, under extremely non-uniform electric fields, which has good application potential.

Key words: CF,SO,F mixtures; non-uniform electric field; breakdown characteristics; "hump" phenomenon
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Fig.1 Power frequency breakdown test circuit
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Fig.4 Relationship between power frequency breakdown

voltage and pressure of CF,SO,F mixtures under

sphere-sphere electrode
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