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Optimal configuration of reactive power compensation in
distribution network and its energy saving effect analysis
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Abstract

As the terminal component of power systems, distribution networks face critical challenges including increased line losses and
degraded voltage quality caused by reactive power imbalance, which significantly impacts energy utilization efficiency. This
study addresses key pain points in current distribution networks, including irrational reactive power compensation configurations,
inadequate equipment adaptability, and weak dynamic regulation capabilities. Through systematic analysis of reactive power
mechanisms and energy-saving principles, the paper proposes three innovative solutions: differentiated compensation schemes
tailored to load characteristics, optimized models incorporating intelligent algorithms, and coordinated configuration strategies
for distributed generation integration. Theoretical analysis and simulation validation demonstrate that these optimized approaches
effectively reduce line loss rates, improve voltage qualification rates, and enhance equipment utilization efficiency. This research
provides both theoretical foundations and practical engineering references for energy-saving upgrades in distribution networks.
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