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Abstract: A novel non-contact AC voltage detector based on the electric field probe of concentric double-layer
spherical shell structure is presented. The concentric double-layer spherical shell structure is similar to the
differential structure, which can eliminate the influence of common mode interference noise. The theoretical
model of the electric field distribution of the double-layer spherical shell structure is established, and the
induced charge density of the outer spherical shell surface is analyzed. Then the sensitivity expression of the
electric field probe is obtained. Furthermore, the equivalent circuit model of the electric field probe is proposed
and the interface circuit is designed. Finally, a prototype of the not-contact AC voltage detector is successfully
developed. The test results show that there is a good linear relationship between the output of the prototype
and the applied electric field, with a linearity of 0.66%, and the test results are in good agreement with the
calculated results. Additionally, when the prototype rotates within the range of 0~45° the output voltage is
only reduced by a maximum of 4.0%, which indicates that the small angle rotation of the AC voltage detector
does not affect the accuracy of electricity testing. Besides, the closer to the transmission line, the faster the
output voltage of the prototype increases, and the threshold is easy to identify, suggesting that it is easier to

verify the electricity.
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