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Abstract

In this paper, predictive controllers with a finite prediction
horizon N are used to regulate current of separately excited DC motor
in the presence of the HB voltage converter by calculating the current
in the following moment [k + 1] and then calculating the subsequent
error resulting from all possible states of the voltage converter.
Knowing the values of all errors can differentiate between them
through the imposed cost function in which the minimum error is
known, and the condition that gives this error is applied to the HB
voltage converter at the moment [K], which ensures that the current is
regulated in a minimum oscillation without having to perform
complicated mathematical calculations.

Using MATLAB/Simulink environment, it was found that the
regulation of the current using the predictive controller gives better
results than the use of conventional controllers like hysteresis
controller, by looking at the amount of current oscillation around the
reference value and its displacement, as it was observed that the real
current is shifted from the reference value when using conventional
controllers. It has also been shown that the use of predictive controller
reduces the switching frequency compared to the traditional one.

At the end of the paper, a comprehensive comparison between
the controllers used for regulating the rotor current was presented, with
the aim of reaching the optimal method of regulation in terms of
showing the improvement in the amount of current on the one hand,
and in terms of symmetry in the oscillation around the required
reference value (without the presence of the offset), the dynamic
performance, and the switching frequency on the other hand.

Keywords: Separately excited direct current motor, Predictive controller, Hysteresis
controller.
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