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Abstract: To address the problem that the contact fingers of gas-insulated metal-enclosed transmission lines (GIL) are subject to wear
degradation caused by the long-term micro-vibration environment induced by electrodynamic forces during operation, current studies based
on high-current test platforms are constrained by site limitations, sensor placement, and economic costs, which hinder flexible parametric
investigations. Therefore, an equivalent test platform employing a novel mechanical exciter for GIL was developed based on the
equivalence principle derived from the theory of distributed-parameter systems. On this platform, vibration response tests were carried out
under two scenarios: current-carrying without excitation, and long-duration excitation without current. The results indicate that the
mid-span vibration response characteristics of a simplified beam element under concentrated harmonic load and uniformly distributed

harmonic load are consistent. Under current-carrying conditions, the vibration acceleration exhibits a progressive increase with the load
current. The vibration responses obtained by the novel excitation method are in good agreement with the measured results under
current-carrying conditions. This novel excitation method can be applied to investigate the vibration response characteristics of GIL
pipelines and related topics, as long as the structures where the equivalent model is highly similar to the original model and the dynamic
response is dominated by the fundamental frequency mode.
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Fig. 14 Vibration response of the GIL under mechanical

excitation with 1~4 V input voltage
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