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Abstract: In practical applications of capacitive coupled non-contact voltage sensors, differences in wire diameter, insulation layer
thickness, and the relative position between the wire core and the induction plate can affect the coupling capacitance between the wire
core and the induction plate. Additionally, the presence of the wire influences the structural capacitance between the induction plate and
the grounding plate, causing edge effects that alter the size of the structural capacitance. As a result, conventional LCR meters cannot
accurately measure non-contact voltage, resulting in uncertain sensor gain and limited accuracy in non-contact voltage measurement. To
address this issue, a non-contact voltage measurement method based on dual reference excitation signal parameter identification is
proposed to achieve self-calibration of sensor gain during the measurement process. Firstly, an equivalent model with parasitic parameters
is presented, and its transfer function is analyzed. Multiple internal parameters of the sensor are simplified into two lumped internal
parameters. Through simulation, the influence of the measured wire on the edge effects of structural capacitance and its variation is
revealed. Subsequently, a sensor parameter identification method is proposed to obtain the internal parameters of the sensor considering
parasitic parameters and wire influences as a fixed parameter for voltage reconstruction to improve voltage measurement accuracy. A
sensor prototype is developed, and an experimental platform is constructed to perform parameter identification and conduct multiple

validation experiments. Experimental results show that the amplitude error in the amplitude accuracy test is within 1% , and the phase
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difference in the phase accuracy test is 0. 13 °. The wire diameter adaptability experiment confirms that the method accommodates wires

of different specifications, with a maximum error of only 0. 15%. The interference signal shielding ability tests validate that the coaxial

probe with a shielding cavity has good anti-interference performance. This provides an effective solution to improve the accuracy of non-

contact voltage measurement.
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Fig. 1 Schematic of impedance transformation

voltage measurement
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Table 1 Wire sizes of different specifications
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Fig.3  Simulation results
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Table 3  Simulation results of electrode plate length
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Table S Amplitude accuracy test results

V,,/mV V,,/mV Ve’V V./V &/%
1018.7 218. 60 150. 02 149. 84 0.12
1085.4 232.90 159. 83 159. 80 0.02
1154.4 247.70 169. 99 169. 72 0.16
1229.4 263. 80 181. 04 180. 72 0.18
1295.1 277.90 190. 72 190. 67 0.02
1364.5 292. 80 200. 94 200. 65 0.14
1427.4 306. 30 210. 21 209. 98 0.11
1489.9 319.70 219. 40 219.96 -0.25
1 560.7 334.90 229.83 229.93 -0. 04
1625.5 348. 80 239.37 239.91 -0.22
1692.1 363. 10 249.19 249. 83 -0. 26
1758.7 377.37 258.98 260. 11 -0.43
1831.9 393.08 269. 76 270. 18 -0.16
1897.0 407. 05 279. 34 280. 16 -0.29
1957.8 420. 10 288. 30 290. 07 -0.61
2017.0 432.80 297.01 298. 85 -0.61
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Table 6 Test results of interference signal shielding

capability
EH Viy/mVo V,/mVo Vo/mV EEHE/V O BRE/%
99. 99 145.7 679.2 99. 83 -0.16
AT 200.65  292.8  1364.5 200. 94 0.14
298.85  432.8  2017.0 297. 02 -0. 61
99. 99 146.2 679.2 100. 33 0.34
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