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Design and implementation of a device for acquiring leakage current on polluted high voltage insulator

ZHOU Xing-tao', WANG Wei', NI Ping-hao', CHI Zuo-wei’, JIANG Fu-liang’
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Jilin Power Supply Corporation, Jilin 132001, China)

Abstract: A device for acquiring leakage current on high voltage insulator is designed and implemented in this paper. With the
application of current-voltage conversion circuit composed by high-speed operational amplifiers, the times of high-frequency
current pulse and the virtual value of the leakage current are gathered and the difficulties caused by making current sensor of broad
pass-bandwidth and wide current range can be avoided. By using an absolute circuit, the design of circuit is optimized and the range of
leakage current is widened. After analyzing the error of the device, a way to improve precision is presented in this paper. The test
result shows that the devise has high measurement precision and good capability.
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Fig.1 Main structure of the monitoring system
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Fig.2 Flow chart of leakage current acquiring and processing
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Fig.3 Practical equivalent circuit of current
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Fig.4 Signal processing circuit
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Fig.5 Circuit diagram of accuracy test
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Tab.1 Test accuracy of the leakage current monitoring device

RN I RYRE
I//mA i L/uA 1%
102 50.7 0.59
95 47.1 0.84
86 425 1.16
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38 18.1 474
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Tab.2 Resistance and current value under variant ESDD

S Eh % ESDD/ (mg/em®) | EFMH RMQ | 9 /mA
0.05 20 0.075
0.1 10 0.127
0.2 5 0.216
0.3 1.5 0.668
0.4 12 0.815
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Fig.6 Polluted flashover trait of volts DC insulator
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