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Abstract: [Purposes] To address the challenges of severe coupling disturbances, complex de-
coupler design, and insufficient robustness in multivariable thermal systems of coal-fired power
plants, a modified coupling active disturbance rejection control (MC-ADRC) method is proposed.
[Methods] In this method, coupling observers were introduced to achieve real-time estimation and
feedforward compensation of coupling disturbances, while parameter tuning was simplified through
global bandwidth and global coupling gain. Further more, it was optimized by using the steady-state
gain approximation method. The stability of the controller was rigorously proven via the Lyapunov sta-
bility criterion. [Results] Time-domain performance and robustness simulations conducted on a

steam—to-steam heat exchanger system demonstrate that MC-ADRC achieves more than a 30% im-
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provement in time—domain performance and significant robustness advantages compared with other de-

centralized control strategies. Additionally, experimental validation on a dual-path coupled tempera-

ture control laboratory confirms its superior applicability in engineering. The method features a simple

structure, making it suitable for implementation in decentralized control systems and applicable to

complex multivariable control scenarios such as coordinated systems and flue—gas systems in coal-

fired power plants.

Keywords: thermal systems; active disturbance rejection control; coupled systems; decentrali-

zed control
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Table 4 Parameters of Tclab test controllers

PSO-PI K,=3.1718,K;=0.0719
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MC-ADRC
b,=0.007,b,=0.6
PSO-PI K,=6.729,K,=0.1296
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