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ABSTRACT

In recent years, thermal power units are developing in the direction of large capacity and high
parameters, and the requirements for automatic control system of thermal power units are also
increasing. Nowadays, some traditional control methods, such as cascade PID control, can not
achieve good control effect for the main steam temperature of thermal power unit, which is a
non-linear, large delay and large inertia controlled object. Dynamic Matrix Predictive Control
(DMC) is an advanced control strategy with high efficiency. Compared with traditional PID
control, DMPC has higher control efficiency and more stable control effect. However, because
the calculation part of DMC predictive control is matrix operation, which is more complex, it
may not be able to achieve the same actual control effect as the simulation results of unlimited
computing time on industrial computers with lower efficiency.

In order to simplify the operation of DMC predictive control and reduce its complexity, a
predictive fuzzy control strategy is designed to greatly reduce the complexity of DMC
predictive control operation. In addition, this paper also improves the predictive fuzzy control
strategy through three aspects: incremental strategy, selection of other parameters and
feedforward compensation.

Under the Simulink simulation environment of MATLAB, the simulation results of the
improved main steam temperature control in the aspects of cascade PID control, DMC
predictive control, predictive fuzzy control and its incremental strategy, other parameters
selection and feed forward compensation are given. The superiority of predictive fuzzy control
strategy over cascade PID control strategy and DMC predictive control is verified, and the
predictive fuzzy control is also applied to predictive fuzzy control. The improvement of
control strategy is analyzed.

The research shows that the control effect of predictive fuzzy control of main steam
temperature is obviously better than that of cascade PID control, and it is better than that of
DMC predictive control under variable input signal. After improving its incremental strategy,
selecting other parameters and feedforward compensation, the control quality of main steam
temperature can be improved in different emphases. In the actual industrial control process,
this method can improve the control effect of main steam temperature, and improve the safety
and economy of power plant unit operation.
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