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Research on active disturbance rejection control for circulating fluidized bed unit
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2. China Electric Power Research Institute, Beijing 100192, China; 3. The Engineering College, Shanxi

University, Taiyuan 030013, China)

Abstract; A nonlinear model of the Coordinated Control System (CCS) for circulating fluidized
bed unit is established in this paper, with the dynamic parameters in the model identified based on
the operation data. To better understand the dynamic relationship among the parameters in the
model, the dynamic characteristics of the nonlinear model are analyzed theoretically, with the dy-
namic characteristics validated by the simulation. To improve the control quality of the unit, the
Direct Energy Balance (DEB) control structure is proposed for CCS. To enhance the response
speed and the anti-disturbance performance, the feedforward signal based on the dynamic propor-
tional gain and an improved Active Disturbance Rejection Controller (ADRC) are applied in the
boiler control loop. Simulation results demonstrate that the tracking performances and anti-dis-
turbance performances are simultaneously improved in both loops with the proposed control strat-

egy. and that the robustness performances are also improved in randomized Monte-Carlo test.
Key words: coordinated control system; dynamic characteristics; direct energy balance; active

disturbance rejection control
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Tab.1 Data of the steady state and parameters of nonlinear functions
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Fig. 2 The comparison between the output of the

identified CCS model and working data
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Fig. 3 Unit parameters changes with the step change

of steam turbine valve and coal instruction
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Tab. 3 The relationship between dynamic proportional
gain and boiler load
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Tab.4 The PI parameters of CCS
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Tab.5 The ADRC parameters of CCS
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