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Abstract

The performance of the converter system mainly depends on the
quality of the most inner current loop, which determines the best possible
accuracy and dynamic response. Hence, new current control techniques
aiming for superior performance are still being developed. Recently, the
Model Predictive Control (MPC) has emerged as a promising technique in
the current control of power converter and AC motor drives due to its
advantages.

This study aims to mitigate the large current ripple associated with
MPC. the current distortion in MPC is mainly due to the fact that, the
switching action occurs only at the start of the sampling time, and the
inverter holds its state over the following switching interval unlike other
methods in which the switching actions distributed over the switching
interval.

This research aims to introduce a modified MPC that operate the
inverter in two states per switching interval: an active and zero state. The
active state have an adjustable duty ratio determined according to the
current error. A hardware based simple modulator is to be designed to
implement that method after the theoretical verification.

The conventional and modified (MPC) two-state modeling process
was carried out using the (MATLAB/SIMULINK) programming program,
and the results show that the modified MPC succeeded in reducing the
current harmonics by up to( 30%) for two level inverter and by up to (15%)
for three level inverter, it has been shown that the proposed method does not

require sophisticated modular and inherits other MPC advantages.
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