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Electric Field Modeling and Solving for Gas/Solid Insulation System
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Abstract: The constant current field calculation method for calculating DC field of gas/solid
insulation system is oversimplified. and especially the calculation error is larger for the gaseous
media with saturated current density. An electric field model of composite insulation system
based on charge relaxation processes in media and on interface is established in this paper. The
transient bulk and interface charge distributions are obtained by constructing {ree charge density
equations and real-time computing Poisson’s field. The conduction model of feebly ionized gas
based on natural ionization and ion drift and diffusion is developed. The nonlinear relationship
between gaseous current density and electric stress is accurately characterized. The GIS/L post
insulator sample is prepared, and its surface DC potential distribution is measured. The results
show that the computed potential distributions and peak locations agree well with the measured
results. In the case of post insulator with an insert, homo-charge accumulates on the surface
under weak electric fields, but contrary situation occurs under strong electric fields. The cathode
electron emission process under negative voltage is able to increase the current density on air side.
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