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Research on condensation discharge characteristics on surface of
epoxy resin insulation for switchgears
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Abstract: Partial discharge often occurs due to condensation on the surface of insulator inside the switchgear of box-type
substation at the bottom of the wind turbine tower, which seriously threatens the operational safety of equipment. In order to
further understand the electric field distribution and discharge process on the surface of epoxy resin with condensation, we
used artificial spray condensation was to simulate the natural condensation process in this study. The influence of
condensation on the electric field distribution of the insulation surface was simulated and analyzed when the electric field
non-uniform coefficient was changing. The spectrogram of partial discharge on the epoxy resin surface under different
condensation amount was measured, and the change law of the insulation surface discharge was further discussed. The
results show that the artificial spray condensation can quantitatively simulate the condensation amount on the insulation
surface under natural condensation. Condensation at different locations can cause the distortion of partial electric field,
leading to the accumulation and increase of surface charges on the discharge path, which increases the possibility of partial
discharge. When the non-uniformity coefficient of surface electric field is larger, the partial discharge initial voltage is lower,
and partial discharge is easier to occur. The increase in the adhesion amount of condensation on the insulation surface
promotes the partial discharge. With the increase of condensation amount, the degree of surface electric field distortion and
the probability of water droplet fusion increase, while the initial discharge voltage decreases, the number and amplitude of
surface discharge increase.

Key words: insulators; condensation; surface discharge; condensation discharge; box-type substation
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measurement based on pulse current method
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post insulators at 35 kV
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artificial spraying
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after natural condensation and artificial spray condensation
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Fig.8 The calculation process of morphological parameter
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Table.1 Morphological parameters of condensation on the

surface of samples
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