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Simulation Research on the Property of the Internal Disc-type UHF Coupler Used in GIS
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Abstract: The ultra-high frequency (UHF )method for partial discharge(PD)detection is widely used in the condition

monitoring and diagnosis of power equipment nowadays, and its effect is significantly influenced by the sensitivity

and frequency response of the UHF coupler. In this paper, the characteristics of the internal disc-type UHF coupler

used in GIS apparatus is investigated using the finite-different time-domain (FDTD)method. The transformation of

the modes and the attenuation of the intensity is analyzed during the progress when the UHF signal is induced, propa-

gating, received, and finally output by the UHF coupler. Meanwhile, the influence of the dimension parameters to

the measuring effect of the UHF coupler is considered. The results of the investigation will make remarkable sense to

the optimal design of the UHF coupler, as well as its reasonable arrangement in GIS apparatus.
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Fig. 1 The boundary conditions near the GIS shell
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Fig. 2 The simulation model of the internal UHF coupler
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Fig.3 The voltage standing wave ratio and radiation

pattern of the UHF coupler
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Fig. 4 The distribution of the frequency components of

the EM wave on the circles of different measuring planes
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Table 1 The cutoff frequency of the higher order modes in different positions
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in different positions
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the propagating progress
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Fig. 6 The structure of the coupler and its
dimension parameters
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Fig.7 The influence of the diameter and thickness of the

coupler to the amplitude of the output signal
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