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Fig.1 GIS gas chamber model
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Fig.2 The electric field distribution of GIS chamber
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Fig.3 The electric field strength distribution of

disconnecting break
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Fig.4 The electric field strength distribution of

grounding break and insulated rod
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Fig.5 Optimization process
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Fig.6 The optimized chamber three-dimensional model
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Fig.7 The optimized electric field strength distribution of disconnecting break
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Fig.8 The optimized electric field strength distribution of grounding break
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Fig.9 The optimized electric field strength

distribution of insulated rod
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The Electric Field Strength Calculation and Structure Optimization for
Low-carbon 35kV GIS Chamber

CHENG Xian', WANG Haiyan®, YAN Guangchao’, JIAO Lianyao'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450000, China; 2. Ping Gao Group Co, Ltd, Pingdings-
han 467000, China)

Abstract: The chamber electric field distribution of gas insulated metal enclosed switchgear is an important is-
sue for its structural design. The chamber electric field distribution should be as uniform as possible to avoid
flashover and discharge phenomenon in the high electric field strength place. In this paper, SF,/N, mixed gas
replaces SF, gas as an insulation dielectric of 35kV voltage class GIS chamber. The electric field analysis and
structural optimization are conducted to solve flashover problem in the chamber caused by the alternative gas
insulated strength lower than the maximum electric field strength of chamber. The Solidworks software is used
to build a three-dimensional model of GIS chamber, and its finite element analysis is conducted. The electric
field intensity of chamber model is calculated based on the electrostatic field theory. The calculation dates
show that the electric field strength values of disconnecting break, grounding break and insulated rod, etc in
the chamber are too high. The structure optimization is conducted for those parts, and the optimized chamber
model is carried on a verification calculation. The results proved that the electric field strength of optimized
GIS chamber is significantly lower than previous one. Its maximum value is lower than the alternative gas die-
lectric strength, so the alternative gas can meet the insulation requirement of optimized gas chamber.

Key words: GIS gas chamber; electric field strength calculation; insulation dielectric; electric field distribu-

tion; structure optimization



