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Electric Field Calculation and Analysis of Tip Discharge
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Abstract; In this paper, the tip discharge in high-voltage switchgear was taken as the research object. First-
ly, the calculation method of the threshold criterion for simulating the partial discharge problem was proposed
and the calculation formula of the corona layer thickness was derived. Secondly, considering that the humidity
is an important factor affecting the partial discharge in high voltage switchgear, the varying formula of the co-
rona onset voltage with relative humidity was obtained by analyzing the experimental data. Finally, the finite
element analysis software was used to calculate and analyze the electric field of tip discharge in high voltage
swichgear, and the corona onset voltage was tested by the tip discharge experiment. The simulation experi-
ment results show that the calculation method of the electric field at the tip discharge of the high voltage
switchgear is correct, simple and practical, and it is helpful for the structural optimization design of the high
voltage switchgear.
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Tab.1 Corona onset voltage at different humidity

H/% 54. 4 76.3 79.8 83.3 85.3 88.0 90. 6
Va/kV 3.55 2.81 2.69 2.57 2.50 2.41 2.31
Va/kV 3.59 2.78 2. 66 2.53 2. 46 2.36 2.26
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Fig. 3 Field intensity distribution near tip
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Tab. 3 Corona layer thickness at different humidity

H/% 54, 4 76. 3 79. 8 83.3 85. 3 88. 0 90. 6
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Tab. 4 Corona onset voltage at different humidity

H/% 54. 4 76.3 79. 8 83.3 85.3 88.0 90. 6
Ve/kV 3.4 3.0 2.9 2.7 2.7 2.5 2.3
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Tab.5 Relative error of corona onset voltage

H/% 54. 4 76.3 79. 8 83.3 85.3 88.0 90. 6
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