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A Coordination Control Method for Turbine-Boiler Systems Based on
Supervisory Predictive Control with Varying Horizon

TAN Bo, CAI Yuanli, SHI Yi

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A varying horizon supervisory predictive control algorithm (VDMC) is proposed to
deal with the problem that the traditional PID controller is insufficient in coordination control
systems (CCS), leading to lower economic benefit of power units or even affecting system safety
during load changing. Firstly, a time-varying parameter model with fluctuation of coal quality is
established through the analysis of mechanism characteristics of supercritical boilers. Then, a
multivariable constrained supervisory predictive control algorithm is then used to solve the
balance problem of centralization and decentralization in the control frame by taking constraint
conditions determined by the actual situation and the disturbance of power grid frequency into
account. Finally, the overall performance of the coordination control for turbine-boiler system is
improved based on the idea of varying horizon. Simulation results and comparisons with the
traditional PID and the fixed horizon predictive control algorithm show that the mean value of
relative errors of the proposed method is reduced by about 20% during the load changing period.
The method enhances the quality of turbine-boiler coordination control and makes the system
more stable.
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