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Research and Design of High Energy ZnO Valve Plate for Optimizing Overvoltage
Protection of Mining Power Supply System
Han Xiaoming
Shanghai Hanpu New Material Technology Co., Ltd

[Abstract] The mining power supply system has distinct characteristics, reflected in its exten
ded transmission lines and complex nonlinear loads. Frequent adjustment of reactive power co
mpensation has become a key measure to maintain voltage stability. In response to the overvo
ltage challenge that vacuum circuit breakers are prone to induce when connecting or disconne
cting capacitors, and given the insufficient energy reserve and performance differences of Zn
0 valve plates in current protection equipment, this study innovatively designs a parallel ca
pacitor and series reactance combination overvoltage protection strategy that integrates non
linear high—energy ZnO valve plates. This work first deeply analyzed the generation mechanis
m of capacitor operation overvoltage and the core elements of effective suppression. Subsequ
ently, a carefully formulated optimal and balanced configuration strategy for high—energy Zn0
valve plates was developed, and the implementation process of this strategy was elaborated i
n detail. To further verify the effectiveness of this protection scheme, a comprehensive perf
ormance evaluation was achieved by combining simulation technology with on—site line measure
ment data. This research achievement not only broadens the innovative path of overvoltage pr
otection design strategies, but also indicates broad application potential and significant pr
actical value in engineering practice
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