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Electrical Performance Optimization for Tri-Post Insulator on
1 100 kV Gas-Insulated Metal-Enclosed Transmission Line
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Abstract: For optimizing electrical performance of tri-post insulator on AC 1 100 kV GIL,
structural parameter optimization with genetic algorithm is carried out. Electric field and stress
field simulation models of tri-post insulator are established. Checking the electrical and
mechanical performances of the insulator, it is found that the maximum surface electrical field
intensity is 12. 13 MV « m ™! at the connection between the pillar and the central cylinder, which
is higher than the allowable value of 12 MV « m™', It is thus necessary to optimize the electrical
performance. A parametric model of tri-post insulator is constructed and used to analyze the
influence of structural parameters on electrical performance. It is found that the increase of each
structure parameter can optimize the electrical performance, but this also leads to the increase of

insulator volume. To improve the electrical performance, a genetic algorithm-based optimization
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scheme for the structure parameters is proposed under the condition that the mechanical

performance is satisfied and the insulator volume remains unchanged. A corresponding simplified

method of the scheme is also introduced to reduce the computation task. The results show that

after optimization, the maximum surface electrical field strength of the tri-post insulator is

weakened to 11. 36 MV » m ! under the same voltage, and the insulation margin is increased by

6.3%. The proposed scheme takes mechanical performance and insulator volume into account and

has stronger practicability and higher computation efficiency.

Keywords: gas-insulated metal-enclosed transmission line; tri-post insulator; electrical

performance optimization; mechanical performance check; genetic algorithm
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