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Application Analysis of Reactive Power Compensation in
Coal Mine Power Supply and Distribution System
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Abstract

Underground coal mine power supply and distribution are mainly composed of long-distance cables and inductive motor loads, with
high line reactance ratio. Voltage deviation and reactive power backflow issues tend to accumulate and amplify in mining areas.
The engineering objectives of reactive power compensation should focus on three main aspects: voltage support, current and loss
reduction, and harmonic coupling control, while being constrained by mine explosion-proof and reliable disconnection conditions.
This paper combines the requirements of power factor and dynamic compensation in China’s underground coal mine power supply
technical specifications to provide implementation points for underground hierarchical compensation, filtering compensation, and
dynamic reactive power devices. The conclusion suggests that local compensation should be the main approach, supplemented by
dynamic regulation, to form a verifiable and testable operational configuration.
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