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[ Abstract ] In power system distribution networks, small and medium transformers serve as core equipment for energy conversion
and distribution, with their operational efficiency directly impacting the economic viability and reliability of power
transmission. Core losses, as the primary source of energy dissipation in these transformers, not only reduce operational
efficiency but also exacerbate energy waste and environmental impacts. This paper focuses on core loss suppression and
energy efficiency improvement in small and medium transformers. It first elucidates the mechanisms and influencing
factors of core losses, then conducts an in-depth analysis of the generation mechanisms of hysteresis losses, eddy current
losses, and additional losses. Subsequently, it systematically reviews mainstream loss-suppression technologies—
including core material optimization, magnetic circuit structure improvements, and manufacturing process
enhancements. Finally, based on practical application requirements, the study proposes an integrated approach
combining material selection, structural design, and process control to optimize energy efficiency. This framework
provides theoretical support for energy-efficient transformer design and retrofitting, contributing to the sustainable
development of power equipment.
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