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High-performance UHF GIS partial discharge sensor: design improvements and performance evaluation

Zheng Huang, Cunyu Gao
Shanghai Oumiao Electric Power Monitoring Equipment Co., Ltd., Shanghai

[ Abstract] Ultra-High Frequency (UHF) partial discharge sensors monitor Gas Insulated Switchgear (GIS)
by capturing internal ultra-high frequency electromagnetic wave signals generated by partial discharges. However,
traditional built-in UHF sensors in GIS suffer from insufficient sensitivity, leading to limited effectiveness in practical
applications. This paper proposes a novel design incorporating dual-layer impedance matching rings and gradient-
tapered antenna dipoles to achieve dual-resonance characteristics, thereby broadening the frequency bandwidth and
enhancing signal reception capability. Simulation and experimental results demonstrate that this design significantly
improves the frequency response characteristics of GIS sensors, with an average effective height increased by 58%
and the minimum effective height elevated by 100%. The sensor achieves a detection sensitivity of 3 pC, effectively
resolving application challenges related to detection reliability.

[ Keywords] UHF partial discharge sensor; Sensitivity; Gas-insulated switchgear (GIS); Antenna design
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