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Analysis of Primary Frequency Regulation Optimization Technology in Thermal Power Plants
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Shanggiu Yudong Power Generation Co., Ltd.
[Abstract] Primary frequency regulation in thermal power plants is a critical component for ensuring grid
frequency stability. Starting from the physical mechanisms and performance evaluation indicators, this paper
analyzes the limitations of traditional PID control, such as response lag, insufficient coordination between
frequency regulation and AGC, and challenges posed by high penetration of new energy sources. To address
these issues, three technical pathways are proposed: optimization of control strategies, equipment and system
upgrades, and complementary frequency regulation with new energy sources. Furthermore, strategies such as
hierarchical control architecture, big data—based predictive frequency regulation, and policy and market support

are suggested. The aim is to enhance frequency regulation performance and economic efficiency, meeting the

demands of the new power system.
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