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[Abstract] Against the backdrop of the "dual carbon" goals and energy structure transformation, power plants, as
core hubs of energy production, have electrical equipment whose energy efficiency levels directly impact energy
utilization efficiency and carbon emission intensity. Currently, the stock of electrical equipment in China's
power plants generally suffers from technological aging and high energy consumption, with significant energy
efficiency gaps in auxiliary equipment such as fans and pumps, as well as core equipment like transformers and
motors, indicating substantial potential for energy—saving retrofits. This paper systematically studies specialized
energy—saving technologies for transformers, motors, lighting systems, and multi—system collaborative
optimization solutions. It proposes a three—dimensional energy efficiency improvement path encompassing
equipment upgrades, operational management optimization, and smart grid integration. Additionally, a scientific
evaluation index system and a continuous optimization mechanism are established to provide practical guidance
for power plants to reduce energy consumption and enhance benefits, thereby supporting the power industry in
achieving energy conservation, carbon reduction, and high—quality development.
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