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Experiment and research of voltage sensor of high-voltage transmission line based on inverse problem of
electric field
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Abstract: This paper proposes a new approach of voltage measurement in high voltage (HV) grid. A new electronic voltage sensor used
for HV transmission and transformation equipment is manufactured based on charge induction calculated by inverse problem of electric
field. Inverse problem of power frequency electric field is deduced, while voltage calculated flow is reported and primary sensor model
is designed. The error influenced by electric field distortion is analyzed and validated by the actual experiments. Experimental results

show that the effective value of detected voltage is precise and the distortion of voltage shape is small. The proposed sensor is suitable

for detecting voltage of HV transmission and transformation equipment and mildly influenced by electric field distortion.
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Fig. 1 Structure model of voltage transformer
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Fig. 2 Spherical sensor in a uniform electric field
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Table 1 Accuracy test results of transducer

W A Uiv/kV Uw/V LbZ5/% Mz )
20%U, 2.000 1.517 0.99 21
40%U, 3.987 3.021 0.89 22
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