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Abstract: The switching process of on-load tap changers generates arcs, where the resulting electro-
magnetic radiation and high frequency current signals can be utilized for online monitoring. This study
firstly investigates the electromagnetic radiation characteristics and switching timing extraction methods
through tests on a M-type on-load tap changer. A simulation contact platform is then established to analyze
the frequency domain characteristics of electromagnetic radiation during the separation of moving and
static contacts. Additionally, simulations of loose and ablative contact defects are conducted, leading to the
development of a feature extraction method for electromagnetic radiation signals based on the Teager en-
ergy operator, combined with threshold and time interval peak detection algorithms. This method reveals
the variations in arc duration and electromagnetic radiation peaks under defective conditions. The findings
indicate that the electromagnetic radiation during the switching process of the M-type on-load tap changer
exhibits four distinct phases. The high frequency current spectrum during contact separation is concentrat-
ed around 7.5 MHz and 10.2 MHz, while electromagnetic radiation signals primarily occur at the moments
of arc ignition and extinction, with spectra concentrated around 7.0 MHz and 10.0 MHz. Notably, arc
duration significantly increases with loose contacts, reaching up to 50 to 60 ms. The number of arcing
under contact erosion increases significantly with the severity of contact ablation. The research conclusion

of this article is of great significance for the status monitoring of on-load tap changers.
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Table 1 Parameters of the M type on-load tap changer
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Fig. 1 Circuit diagram of the on-load tap changer switch
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