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Fig.2 Wave process during GIS verification
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Fig.3 Ultra-high frequency sensor verification process
based on S;; and S,, cross-comparison
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Fig.4 Front of ultra-high frequency antenna
simulation model
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Table 2 Parameter adjustment for each typical
deteriorated sensor
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PR o X JE B N O R A% SRS AN [R] R A

AR S, MRAT — B, 2005 R i A Ik
B IR A

C, 7£ 0.65 GHz ¢k LA Sy, /M TF-10 dB,
AR 2 TN FHER . C, WRH X F
"B IR G I 7 A A A ORI, YRR I H
WP AN TE Sy, ML C) R RB AL 22 . Cy T IS
WD, AT ARSI & AE AR, R N S, B
EFe C T B H DB, SRR R R, 4
BT REAZ A 50 S A B R D R b . #es(5) 3
ARG I A PN AL, TS R R TR 3,

F3 BEBBEINT,
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QIU Hu, YANG Xu, LUO Chuanxian, et al. Design and

Simulation of GIS partial discharge UHF sensor verification

based on S;; and S,; cross-comparison

WANG Lujia', FANG Chunxu', YANG Haitao>, WU Xingwang’, HU Xiaoyu’, WU Jie’
(1. School of Electrical Engineering, China University of Mining and Technology, Xuzhou 221018, China;

2. Research Institute of Electric Power Science, State Grid Anhui Electric Power Co., Ltd., Hefei 230601, China)
Abstract: Ultra-high frequency (UHF) detection method is highly accurate and has fault localization function. At present, most
gas-insulated switchgear (GIS) systems are equipped with online UHF monitoring devices to detect partial discharges. In order
to ensure the accuracy of the detection results, UHF sensors need to be verified regularly. UHF sensors used for on-line
monitoring are usually installed at the handholes of the GIS and cannot be removed. Measuring laboratory verification indexes
(e.g. equivalent height, dynamic range, etc.) of the sensors directly is very difficult. However, it is easier to measure S, of the
sensor to be verified and S,, between it and the neighboring sensors by injecting power signals. Accordingly, this paper presents
a simulation study of the GIS partial discharge UHF sensor verification method based on the joint cross-comparison of S, and
S,,. Firstly, the equivalent S-parameter network and the change characteristics of S}, and S,, during the verification of GIS UHF
sensors are analyzed. Secondly, UHF sensors and degraded sensors caused by typical factors are modelled. Finally, the above
sensors are coupled in the handholes of different structural GIS according to the actual situation. The S;, and S,, curves of
various types of sensors are simulated and the accuracy of the simulation models are verified by experiments. Analyzing the
results of this simulation model, S|, is mainly related to the sensor performance and the handhole; S,, is mainly related to the
sensor performance and the GIS structure. Therefore, S,, and S,, can be used as indicators for on-site verification of GIS UHF
sensors. Then, the performance of the sensors can be effectively verified by cross-comparing S, and S, at corresponding
positions across different phases of GIS.

Keywords: gas-insulated switchgear (GIS); partial discharge; verification; ultra-high frequency (UHF) sensor; S);; S,;; cross-

comparison
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