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Efficiency Optimization Analysis of 110 kV Double-break Fast Switch

HE Shuai, WANG Zhiyong , WU Zhongyou, LI Zhao, LI Dezhao, CHEN Xin
(NR Electric Power Electronics Co., Ltd., Jiangsu Changzhou 213025, China)

Abstract: The previous study of the optimization research of electromagnetic repulsion efficiency is mainly focused
on the structural optimization and parameter matching of such key elements as repulsion disks and coils, as well as
the optimization analysis of the voltage and capacitance of precharged capacitors. While the analysis and study on the
influence of auxiliary support structure of switch on efficiency is less . Auxiliary supporting structural parts of differ-
ent materials and sizes have a non-negligible effect on the efficiency of the repulsion disk. In this paper, the fast
switching support plate is taken as the analysis and research object. It is proposed under the premise of not changing
structure of the prototype to reduce the eddy current loss of the support plate and improve the electromagnetic repul -
sion efficiency by designing the magnetic conductive plate and slotting the support plate. Finally, based on the simu-
lation results, the improvement design of a 110 kV double-break fast switch prototype is made on the basis of the sim-
ulation result. The test results show that, in the case of keeping capacitance unchanged, addition of the magnetic con-
ductive plate or the slot of the supporting plate can effectively reduce the precharged voltage of the capacitor and im-
prove efficiency of the repulsion mechanism.

Key words: electromagnetic repulsion mechanism; fast switch; energy efficiency conversion; simulation analysis;

optimization design
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Fig. 1 Electromagnetic repulsion principle
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Table 1 Prototype structure and electrical parameters
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Table 2 Material characteristics of switch structural parts
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