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Simulation and Analysis of Coupling Characteristics of GIS Bushing to Plane Electro-
magnetic Waves
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Abstract: The electro-magnetic waves, which radiated from discharge in the substation, come into GIS instruments
and affect partial discharge ultra-high-frequency (UHF )detection badly. The study on the propagation of electro-mag-
netic waves through the GIS is of great importance for improving Anti-jamming technology. However, there is still no
report on this research work. Bushing is one of the main path for electro-magnetic waves going into the GIS. There-
fore, the propagation of electro-magnetic wave going through bushing and into GIS is simulated and analyzed by us-
ing the method of finite difference in time domain. Firstly, the simulation models of 252 kV bushing and GIS are set
up, the plane electro-magnetic wave sources are set on the side of model, and three probes are set in the model to de-
tect the electric field. Secondly, the electric fields at every points in the simulation space during the propagation are
calculated and presented as a serious of graph changed along the time. Lastly, the relationships between the ampli-
tude, power spectrum of electro-magnetic wave and the polarizations of plane waves are analyzed. As the results, the
conductor rod in the bushing plays the most important role in coupling electro-magnetic wave. When the polarization
of plane wave is parallel to the conductor rod, the electro-magnetic wave going into the GIS will be the most strong.
The wavelengths of the resonant electro-magnetic wave is equal to or more than twice of the conductor rod length.
These conclusions are instructive for finding and eliminating the UHF interferences.
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Fig. 1 Simulation model of GIS and bushing
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Fig.4 The electric field distribution when the polarization
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Fig. 5 The electric field distribution when the polarization

direction of plane wave is parallel to the conductor rod
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