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Model Predictive Control for a T-type Grid-connected Converter Based on Virtual Vector Modulation
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Abstract: To improve the shortcomings of the traditional finite control set model predictive control (FCS-
MPC), that with the disadvantage of unfixed switching frequency and large amount of system calculation. A new
type of modified model predictive control based on the discrete virtual vector modulation algorithm was presented.
by using the method of the virtual vector generated by real vector linear combination, the presented FCS-MPC
method can output more voltage vectors with fixed switching frequency in a single switching period. The ripple of
grid-current was effectively reduced and the performance of system was improved. The realization scheme of
discrete vector modulation was presented and the necessary experimental verification and analysis were carried out
based on a 7 kW experimental prototype platform. The experimental results show that compared with the conventional
finite set model prediction method, the designed virtual vector modulation method can effectively improve the
output quality of grid-current, effectively suppress the ripple and greatly improve the system dynamic response
performance.
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Fig.2 Space vector distribution of three-level

T-type grid-connected inverter
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