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Abstract

Escalators at urban rail transit stations are responsible for continuous passenger transportation under high-capacity conditions, where
operational stability directly impacts passenger flow efficiency and station safety. Power quality disturbances such as voltage sags
can trigger shutdowns of sensitive equipment, leading to production disruptions and significant economic losses as well as public
concerns. This study analyzes operational characteristics of escalators during voltage sag scenarios, examining critical influencing
factors including power supply reliability, control coordination, protection system integration, and monitoring mechanisms. By
aligning with operational requirements of rail transit electromechanical systems, proposed anti-voltage-sag technical solutions
provide actionable references for enhancing escalator continuity performance and improving station electromechanical system
resilience.
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