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Abstract: Internal moisture ingress leading to insulation failure in pole-mounted switch is the main cause of equip-
ment fault. Once the equipment becomes moisture, its leakage current increases, inducing electric field distortion
and subsequently generating discharge. To address this issue, in this paper an integrated sensor based on the com-
bined detection of leakage current and high-frequency pulse current is developed. An experimental platform is built
for the leakage current and high-frequency pulse current coupling unit of the sensor.The linearity , sensitivity, accu-
racy, repeatability of the leakage current coupling unit and detection band width and transfer impedance parame-
ters of the high-frequency pulse current coupling unit are investigated. The cross influence between the two signals
is analyzed by simultaneously applying leakage current and high frequency pulse current signals and the compre-
hensive performance of the sensor is subsquently evaluated. The results show that the leakage current detection
range of the sensor developed in this paper is 0~12 mA, with a linearity of less than 1%. After fitting, the resolution
reaches 0.1 mA ,which meets the standard that the linearity error of a current sensor shall not exceed +1%. The high-
frequency current detection frequency band shall not be less than 32 MHz, and the average transmission impedance
shall not be less than 5 (). At the same time, in case of simultaneous application of both leakage current and high-
frequency pulse current, the maximum deviation of leakage current measurement is 3.47% , with an average devia-

tion percentage of 1.61%. The maximum deviation of frequency pulse current measurement is 9.91%, with an aver-
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age deviation percentage of 3.91%. The sensor developed in this paper can effectively perform synchronous detec-

tion of both leakage current and high-frequency pulse current, providing technical support for insulation condition

monitoring of pole-mounted switches.

Key words: pole-mounted switches; insulation leakage current; partial discharge ; moisture detection
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Fig. 6 Integrated sensor comparison and

inspection platform
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