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Research on Flexible Built-in Archimedes Spiral Antenna for Partial Discharge in
New Type of GIS

ZHANG Guozhi'*?, ZHANG Shuo', ZHANG Xiaoxing', CHEN Kang', HAN Jingqi', LIU Jianben®

(1. Hubei Engineering Research Center for Safety Monitoring of New Energy and Power Grid Equipment , Hubei University of
Technology, Wuhan 430068, Chinaj; 2. State Grid Electric Power Research Institute Wuhan Nanrui Co., Ltd., Wuhan 430074,
China; 3. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China; 4. State Key Laboratory of
Power Grid Environmental Protection, China Electric Power Research Institute, Wuhan 430074, China)

Abstract: Aiming at the problems of low space utilization, large size and possible damage to the internal electric
field distribution of in-built ultra high frequency (UHF) sensor for gas insulated switchgear(GIS) ,a new type of flexi-
ble built-in spiral antenna is designed in this paper.The antenna proper is miniaturized by using the sine wave load-
ing mode in which the amplitude increases linearly with the argument angle so that the radial size of the antenna is re-
duced by 57.8%, and the back fed balun is meandering miniaturized so that the balun length is reduced by 56.4%.
The designed flexible antenna body has a diameter of 144 mm and a thickness of 0.27 mm. The results of finite ele-
ment simulation and physical test show that when the bending radius of flexible antenna is 0 mm,250 mm and 350 mm,
voltage standing wave ratio (VSWR) is <5 in 720 MHz ~ 3 GHz frequency band; and is <2 in 1.02 GHz ~ 3 GHz
frequency band. It has good omnidirectional radiation characteristics in the working frequency band. The partial dis-
charge test platform is set up to analyze the antenna performance. The results show that the PD radiated electromag-
netic wave signal with discharge less than 20 pC can be detected before and after bending deformation.

Key words: GIS; partial discharge detection; flexible antenna; miniaturization; tortuosity balun
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Fig. 1 Schematic diagram of Archimedes spiral antenna
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Fig. 2 Structure diagram of miniaturized
antenna radiation surface
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Fig. 3 Structure diagram of tortuosity Balun
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