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Research on Simulation Accuracy Improvement for the Switching-off Process of High-voltage
Capacitor Bank Based on Maxwell’s Equations
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Abstract: The research on switching-off arc by high-voltage capacitor banks remains relatively scarce in
public literature, yet the arc transient process is critical to the safety of high voltage capacitor device. To
address the aforementioned issues, in this paper the equivalent circuit is constructed on the basis of
Maxwell’s first equation and electromagnetic field theory, as well as in combination with EMTP simulations,
and the arc characteristics are analyzed through three sets of differentiated case studies (different reactance
ratios, arc resistances, and switching phase angles).The results show that when the reactor current is
non-zero, the magnetic field energy must be dissipated via the arc or converted into electric field energy
(prone to causing overvoltage ). The arc resistance determines the discharge type (the greater characteristic
resistance indicates non-oscillatory discharge, otherwise it is oscillatory discharge ). For capacitor banks of
the same capacity, the zero-crossing time for 12% reactance ratio is longer than that of 5% reactance ratio.
In case of large initial current, the zero time is increased. In case of short arc duration, the effect of the power
frequency can be neglected. The research can provide a theoretical basis for arc control in capacitor banks.
Keywords: Maxwell’s first equation; shunt capacitor device; energy of the magnetic field; circuit breaker;
EMTP
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