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Backstepping PID Methods for Coordinated Control of Boiler-Turbine Units

HAN Pu, WEI Le
(School of Control Science and Engineering, North China Electric Power University, Baoding 071003, Hebei Province, China)

ABSTRACT: To improve the load adaptability of power
generation unit and reduce the influence of process
nonlinearities in wide range working conditions, a nonlinear
coordinated controller of boiler-turbine unit was presented.
Backstepping method and a typical nonlinear boiler-turbine
unit model were adopted to deduce this controller. After
coordinates transposing and model simplifying, the typical
model was separated into two subsystems, which have one
same input from controller. Some dummy variables were
introduced to construct the Lyapunov function of output error
signals for each subsystem. After deducing, the nonlinear control
law was transferred to PID form that could be realized in practice
easily. The dynamic performance, disturbance rejection, load
adaptability and robustness of this nonlinear coordinated
controller are proved by simulation tests on a 500 MW boiler-

turbine units.
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Fig. 1 Block diagram of boiler-turbine units coordinated control system
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