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Abstract: A comprehensive optimization study is carried out by an intelligent algorithm to
uniformize the electric and stress field distributions of three-phase spacer in 252 kV compact gas
insulated metal enclosed transmission line. 3-D finite element simulation models of the three-
phase spacer are established. Distributions of electric and stress fields for three structures are
compared and the influences of structural parameters on electric and stress fields are studied.
Then, a Bernstein equation is established to describe the profile of insulator surface, and the
corresponding constraints and simplification methods are also discussed. The intelligent
optimization of the three-phase spacer is realized by combining COMSOL and MATLAB and
using a particle swarm algorithm. Results and a comparison with the original structure show that
the maximum values of total field, tangential field and stress of the optimized spacer decrease by
13.5%, 16.0% and 8.5%, respectively, and all of them meet control values. The proposed

optimization method for complex profile efficiently improves the distributions of the electric and
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stress fields. The results provides guidance and reference for the structural design of 252 kV

compact gas insulated metal enclosed transmission line.

Keywords: gas insulated metal enclosed transmission line; three-phase spacer; Bernstein

equation; intelligent algorithm
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