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[Abstract] To address the susceptibility of thermal control systems in power plants to disturbances such as
electromagnetic interference, sensor noise, and load fluctuations, this paper systematically elucidates the
application value of Active Disturbance Rejection Control (ADRC) technology based on an actual construction
project. By constructing an Extended State Observer (ESO) to estimate and compensate for total disturbances in
real time, system robustness is effectively enhanced. An improved ADRC controller is employed to scientifically
optimize parameter tuning strategies, thereby improving dynamic response accuracy. Simultaneously, grounding
balance and shielding connection measures are implemented to suppress common—mode interference at the
hardware level. This three—pronged technical approach significantly improves the stability of thermal control

systems under complex operating conditions, providing reliable assurance for the safe and efficient operation of

thermal power units.
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