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Abstract: Aiming at improving the overall energy efficiency and promoting the green, low-carbon transition of
refining units, this paper analyzes the key issues of energy consumption from a system perspective. It proposes technically
optimized pathways for practical engineering implementation and establishes a comprehensive benefit evaluation framework
that considers energy cost, unit reliability, and carbon reduction. Emphasizing the integration of “process-equipment-utility
systems” as the core optimization strategy, this approach focuses on precise combustion control and deep waste heat
recovery in heating furnaces, intelligent reconstruction and process optimization of heat exchanger networks, integrated
optimization and cascaded energy utilization of steam power systems, as well as real-time monitoring and intelligent optimal
control of equipment operating parameters. This forms a closed-loop improvement model characterized by “source
reduction, process efficiency enhancement, system synergy, and intelligent closed-loop control,”  thereby providing a
replicable and scalable technical roadmap and a benefit assessment methodology for energy conservation and consumption

reduction in refining enterprises.
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