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Abstract

Driven by the dual forces of energy structure transformation and the “dual carbon” goals, thermal power plants, as the core entities of
energy production, have their energy conservation and consumption reduction levels directly linked to the sustainable development of
the industry. Auxiliary systems, as a crucial component of centralized control operations in thermal power plants, exhibit persistently
high energy consumption. Traditional control methods, due to issues such as low adjustment accuracy and severe energy waste,
have become difficult to adapt to the energy conservation needs of modern power plants. Variable frequency energy-saving control
technology, with its precise regulation and control capabilities for auxiliary machine speeds, enables dynamic matching between
load and energy consumption, becoming a core technical means for cost reduction and efficiency enhancement in thermal power
plants. Based on the system characteristics of centralized control operations in thermal power plants, this paper deeply analyzes the
core principles of variable frequency energy-saving control technology for auxiliary machines, focuses on discussing the application
points of this technology in typical auxiliary machines such as fans and pumps, analyzes the problems and optimization strategies
encountered during application, and finally looks forward to the technological development trends, providing theoretical and practical
references for the energy conservation upgrade of auxiliary machine systems in thermal power plants.
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