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Safety protection design for high-voltage power Supply
circuits of stage special effects equipment in theaters
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Abstract

With the increasing complexity of stage special effects equipment, high-voltage power supply is increasingly widely used in theaters.
However, the particularity of the theater environment makes it difficult for general industrial standards to adapt, and safety risks
such as electric shock and short circuit have become prominent. This article focuses on the high-voltage power supply circuit for
stage special effects equipment in theaters. It first analyzes the electrical safety risks (electric shock, short circuit, overvoltage
and undervoltage) as well as environmental and operational risks. Then, based on the design principles of safety first, hierarchical
protection, adaptability and redundancy, it proposes specific design schemes from four dimensions: hardware protection devices,
grounding systems, insulation monitoring and status early warning systems, and software and management measures. The
effectiveness of the plan was verified in combination with a case of a provincial grand theater. The research has constructed a multi-
dimensional protection system, providing technical references for the safety of high-voltage power supply in theaters. In the future, it
can be further optimized through intelligent technologies.
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