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Research on undisturbed switching technology for power supply in distributed control systems
Xiang L1
China Huadian Fuxin Jinshan Coal Gangue Thermoelectricity Co., Ltd

[Abstract] Distributed Control Systems (DCS) are core control equipment in process industries, and power supply
voltage sag and transient interruptions are highly prone to triggering safety accidents such as controller resets and
false activations of interlock protection. This paper expounds on the integrated AC/DC power supply architecture
of DCS and the mechanism of power switching disturbances, analyzes the existing drawbacks of mainstream
redundant power supply switching schemes, and designs a hierarchical bumpless switching strategy combining DC
active coupling with AC synchronous pre—judgment. Experimental testing and engineering application verification
have shown that the optimized scheme meets national industry standards in terms of switching accuracy and
voltage stability, effectively enhancing the reliability of control system power supply. It can provide a reference for
the retrofitting of DCS power supply systems in the thermal power and chemical industries.
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