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Optimization Analysis of Comprehensive Energy Utilization under the
Direction of Energy Conservation Management in Thermal Power Plants

Zhuang Zhenyong
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Abstract: This paper focuses on the energy efficiency improvement needs of thermal power plants under the "dual
carbon" strategic goals. It systematically explores the synergistic optimization paths for energy conserva—
tion management and comprehensive energy utilization. By analyzing the energy flow structure and con—
sumption issues in thermal power plants, it reveals key bottlenecks such as low boiler thermal efficiency, in—
sufficient waste heat recovery, and coarse management practices. From both thermodynamic optimization
and digital management perspectives, it proposes technical approaches including combustion system up—
grades, cascaded waste heat utilization, and the construction of intelligent monitoring platforms. The paper
emphasizes the integrated application of digital twins and multi-energy complementary systems. Finally, it
validates the feasibility of technological innovation and management mechanism synergy in reducing coal
consumption and enhancing overall energy efficiency through case studies.
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