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Abstract

The problem of three-phase load imbalance in distribution transformers is one of the common issues in low-voltage distribution
systems, which can lead to increased line losses, power quality problems, and equipment lifespan issues. To address the shortcomings
of high cost, slow phase adjustment and poor monitoring accuracy in traditional manual phase adjustment, this article proposes an
automatic three-phase load adjustment device based on real-time sampling current values and intelligent commutation control when
analyzing the three-phase current of distribution transformers. This paper introduces how to utilize multi-point current sensing,
dynamic data analysis, commutation judgment and commutation execution to achieve adaptive adjustment of load distribution
and dynamic optimization of system operation. Finally, research on the load balancing system is conducted in combination with
residential areas, commercial complexes, industrial parks, and new energy access scenarios. The simulation results prove that the
system performance is stable, accurate and scalable, and can provide certain reference and technical paths for the refined management
and intelligent regulation of distribution networks.
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