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Fig.3 Block diagram of improved repetitive controller
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Virtual-flux-based model predictive direct power control for PWM rectifiers
LUO Derong',ZHOU Xiaoyan',JI Xiaohao’,RONG Fei',HE Renhao'

(1. College of Electrical and Information Engineering,Hunan University,Changsha 410082, China;

2. State Grid Jiangsu Electric Power Maintenance Branch Company,Suzhou 215000, China)
Abstract: To leave out the hysteresis controller and switching look-up table used in virtual flux oriented
traditional DPC (Direct Power Control) and the AC voltage sensors in traditional MPDPC (Model Predictive
Direct Power Control),improve dynamic response of control system,and achieve accurate power tracking,
the delay compensation and repetitive control are integrated with SVPWM(Space Vector Pulse Width
Modulation) to propose an improved MPDPC method for voltage-source PWM rectifier based on virtual flux
that are also based on traditional DPC and traditional MPDPC method,which takes the grid voltage as the
basic control vector and the sum of squared error between predictive power and measured power model
minimization as the objective function in two-phase stationary frame. The traditional DPC, traditional
MPDPC and improved MPDPC are compared by simulation and experiment,and the results show that the
improved MPDPC method improves the accuracy of power tracking and reduces the power ripple and the
harmonic distortion rate of current.

Key words: PWM rectifier; MPDPC; virtual flux; SVPWM; repetitive control; delay compensation



