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Design and implementation of a new combined electroscope
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(1. School of Electrical Engineering, Dalian University of Technology, Dalian 116026, China;
2. Liaoning Dongke Electric Power Co., Ltd., Shenyang 110000, China)

Abstract: In order to design a 10 kV high-precision electroscope with contact and non-contact power inspection functions,
a new high-voltage power inspection method is proposed. A 10 kV new combined electroscope is developed by using the
partial voltage principle of stray capacitance and the charge-sensing principle of the planar capacitive electric field sensor.
In this paper, the power frequency electric field distribution is analyzed, the voltage division principle of the spatial stray
capacitance and the inductive voltage calculation formula of the electric field sensor are derived. Ansoft Maxwell is used
to simulate electromagnetic fields in a variety of electrical environments and analyze the anti-jamming capability. The
hardware circuit and software program are designed simultaneously. The contact electricity inspection test and the
non-contact electricity inspection test are carried out under the built high-voltage test platform. The results show that
under the high-voltage transmission environments, the variation of induced voltage of non-contact electroscope conforms
to the variation law of electric field strength, and contact and non-contact electroscope have higher accuracy of
electroscope.
This work is supported by National Natural Science Foundation of China (No. 51577022).
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Fig. 1 Transmission line electric field variation curve
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Fig. 2 Flat capacitive electric field sensor
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Fig. 3 Schematic of contact type electroscope
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Fig. 4 Structure design of hardware circuit
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Fig. 5 Combined sensor and electroscope
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Fig. 6 Non-contact signal conditioning circuit
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Fig. 7 Signal processing program
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Fig. 8 Operational interaction logic
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Fig. 9 Mobile phone software interface
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Fig. 10 Curve of induced voltage with distance in two states
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Fig. 11 Curve of induced voltage with distance in two states
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Table 1 Alarm state of contact power inspection

HL /R V HRAEIEL ARARE VAL RER/%
0 0 50 0
1 10 40 20
2 31 19 62
3 47 3 94
4 48 2 96
5 49 1 98
6 50 0 100
7 50 0 100
8 50 0 100
9 50 0 100
10 50 0 100
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