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Abstract: Model predictive control (MPC) has several important advantages such that concepts are very
intuitive and the multivariable case with constraints can be easily considered. So, MPC has become a hot re-
search topic in electric drives. By using the CCS-MPCC as a workbench, the effect of one-step delay on MPC
characteristics which investigated by system closed-loop model was focused on. At the same time, the com-
pensation methods based on incremental observer was presented. Firstly, the basic principle of CCS-MPCC
which used for three phase induction machine was introduced. Secondly, the effect of one-step delay on CCS-
MPCC was analyzed by using the closed-loop model of the system. Thirdly, the incremental observer and its
design method were presented. Finally, the effect of one-step delay and its compensation by incremental ob-
server on MPC performances were verified by experiments. The experimental results show that the incremen-
tal observer has a good one-step delay compensation characteristic, which can obviously improve the control
performance of CCS-MPCC.
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Fig. 1 The control principle of CCS-MPCC without

one-step delay compensation
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Fig. 2 The control principle of CCS-MPCC including

one-step delay compensation
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Fig. 3 The compensation method based on

incremental observer
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the performance of CCS-MPCC
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