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Model Predictive Direct Current Control of Medium Voltage Grid-connected Converter
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Abstract: In order to improve the control performance of the three-level neutral-point-clamped medium voltage
grid-connected converter,a novel model predictive direct current control (MPDCC) strategy was designed. The new
MPDCC controller better handled the LCL filter resonance problem based on virtual resistors. At the same time, the
MPDCC controller has the long prediction horizons, so the reference terms based on the virtual resistance were
predicted together with the state trajectories in each step, so that the controller got more accurate decisions and
obtained higher control precision. The simulation research and experimental verification were carried out by the
simulation platform and experimental equipment. The results show that the proposed method has better steady-state
characteristics under the grid voltage distortion,and the dynamic performances are also excellent at the same time.
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Fig.1  Configuration diagram of the medium voltage

grid-connected converter
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Fig.2 Block diagram of the LCL filter with damping resistor
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Fig.3  Block diagram of the LCL filter with virtual resistor
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