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Abstract: In gas-insulated substation (GIS), very fast transient overvoltage (VFTO) generated by the switching
operation has a great impact on the insulation structures in GIS. 1In order to study the VFTO waveform and
calculate the magnitude of VFTO, an accurate GIS pipe model is necessary. In this paper, both the transmission
line method and the full-wave electromagnetic field method (finite-difference time-domain (FDTD)method)are used
to establish a model of L-type GIS, respectively. The transmission line method and the FDTD method are employed
to calculate the full waveform of VFTO, while their results are quite different. To modify the transmission line
method, a compensation capacitor is added to the L-type section of GIS in the transmission line model to reveal the
distortion of electromagnetic wave at the section. Calculations of the L-type section of GIS pipe under the voltages
of 1 000 kV and 500 kV show that the optimum capacitance of the compensation capacitor is 5 pF and 7.5 pF,
respectively.
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