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Research on Optimization Strategy of DCS Control System for Thermal Power
Unit Based on Big Data Analysis

Yuan Xiaojuan
Dazhou Xingchuan Power Co., Ltd., Dazhou, Sichuan 635000

Abstract : To address challenges in thermal power unit DCS control systems—including poor control strategy
adaptability, inefficient data utilization, inadequate fault prediction capabilities, and limited energy
efficiency optimization—this study proposes a big data—driven optimization framework. The proposed
closed-loop system (data acquisition — preprocessing — analysis — optimization — feedback)
integrates four core strategies: adaptive control policy design, fault diagnosis and prediction,
operational efficiency optimization, and closed-loop assurance. By leveraging clustering and machine
learning algorithms to extract operational data value, the system achieves dynamic control parameter
adjustment and optimal condition matching. Case studies demonstrate that this solution significantly
improves control performance, reduces operational losses and coal consumption rates, thereby
providing robust support for intelligent and efficient thermal power unit operation.

Keywords : big data analysis; thermal power unit; DCS control system; optimization strategy; energy
efficiency improvement
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