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Abstract

With the continuous expansion of coal mine production scale, the safe and stable operation of underground power supply system
has become one of the important obstacles in coal mine production. Due to the complex underground environment of coal mines,
the power supply system faces many challenges during long-term operation, such as power load fluctuations, electrical equipment
failures, power grid failures, and other factors, which may threaten the stability of the system. This article conducts an in-depth
analysis of the current situation of the underground power supply system in coal mines, explores the main problems facing system
stability, and proposes optimization strategies based on power system theory and special requirements for underground coal mines,
aiming to improve the reliability, stability, and safety of the underground power supply system and ensure the smooth operation of
coal mine production.
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