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Metal oxide arresters (MOAS) with zinc oxide varistor ceramics as core components serve as critical
overvoltage protection devices in power systems. However, multiple lightning strikes can accelerate the aging rate
of zinc oxide varistors, reduce their service life and electrical performance, and even cause direct rupture failures
of the arrester due to impact aging and thermal collapse. Therefore, it becomes imperative to establish a multiple
lightning strike experimental platform and conduct experimental and simulation studies on the impact aging
characteristics of zinc oxide varistors under repetitive lightning strikes. This research investigates the failure
mechanisms of zinc oxide varistors after multiple lightning strikes through analyzing dielectric performance
variations and internal microstructural parameter evolution.

First, through simulation calculations of circuit inductance and implementation of a multi-channel shared
discharge switch topology, a compact multiple lightning strike experimental platform was designed to generate
quintuple lightning currents with a maximum amplitude of 150 kA and a minimum interval of 5 ms. Subsequently,
multiple lightning current impact experiments were performed on zinc oxide varistors, measuring their DC
voltage-current characteristics and temperature rise curves under different impact counts. Finally, by integrating
finite element simulations with the current-temperature characteristics of varistors, the evolution patterns of
potential barrier height and depletion layer width at zinc oxide grain boundaries under progressive impacts were
systematically investigated. The results reveal that: 1) Under multiple lightning current impacts, the variations in
DC voltage-current characteristics and temperature rise curves of zinc oxide varistors are more pronounced
compared to single impacts with equivalent energy; 2) Surface flashover caused by localized overheating and
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glaze layer melting is identified as the predominant failure mode. These findings provide a theoretical basis for
evaluating the impact aging resistance of zinc oxide varistors under multiple lightning strikes and predicting their
operational reliability.
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