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Comparative Study on Propagation Characteristics of Optical and Electrical Signals During
Partial Discharge in GIS

PANG Xianhai', GU Chaomin', LU Shijie', DONG Chi', LI Tianhui', HAN Xutao’
(1. State Grid Hebei Electric Power Co., Ltd. Electric Power Science Research Institute,, Shijiazhuang 050021, China;
2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Partial discharge of GIS is the main cause of degradation of insulation material and fault of electrical
equipment . Detection of partial discharge inside the GIS compartment is helpful to ensure safe and reliable opera-
tion of power system. However, in practical project, the internal structure of GIS is more complex, and different
bending angles and insulator structures will inevitably have a certain impact on the propagation characteristics of
electromagnetic waves and optical signals. In this paper, according to the structure size of 252 kV GIS, a simulation
model is set up to study the difference of electromagnetic wave and optical signal propagation characteristics under
different distances, different corner structures and different insulators, and the variation of electromagnetic wave
and optical signal inside the equipment compartment is obtained.The simulation results show that with the increase
of the distance from the discharge source, the amplitude of the electric field intensity of the electromagnetic wave sig-
nal away from 400 mm is approximately linearly attenuated and the intensity of the optical signal is exponentially at-
tenuated. The L-shaped and T-shaped corner structures have strong attenuation to electromagnetic wave and optical
signal, but the electromagnetic wave is seriously reflected in the corner structure, and the superposition of the origi-
nal wave and the reflected wave will cause the signal intensity to increase. When the discharge signal passes through
different structures of insulators, the attenuation of optical signal is much greater than that of electromagnetic wave
signal. The attenuation effect of spacer insulator to electromagnetic wave signal is greater than that of disc insulator,

and the propagation of optical signal depends on the size of opening. The research in this paper provides some theoret-
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ical guidance for the placement of actual UHF and optical sensors.

Key words: GIS; partial discharge; ultra-high frequency method; optical detection method ; propagation charac-

teristics
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