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Loss analysis and nonlinear voltage error compensation strategy of DPWMMIN modulation method
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(1. Key Laboratory of Smart Grid and Intelligent Control in Nanchong, Southwest Petroleum University, Nanchong 637001, China;
2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Compared with traditional space vector modulation, discontinuous PWM modulation can reduce switching
times and losses and improve conversion efficiency. However, the dead-time effect and tube volage drop can cause phase
voltage errors in the induction motor, increase harmonic distortion of stator current, reduce accuracy of rotor flux observer,
and the traditional voltage error compensation method based on duty cycle is not suitable for discontinuous PWM
modulation. In this paper, the loss and voltage error of DPWMMIN are studied. First, the conduction loss and switching
loss are analyzed and calculated, and then the three phase-voltage of different sectors is deduced taking into account
switching delay, dead time and tube voltage drop. The voltage error is deduced. From this an average voltage feedforward
compensation strategy for DPWMMIN modulation is proposed. Finally, the simulation and experimental results show that
the compensation strategy can effectively reduce the torque ripple and harmonic distortion of stator current and voltage,
and increase the accuracy of the rotor flux observer. This proves the feasibility and correctness of the theoretical analysis
and compensation strategy.
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Fig. 1 Topology of three phase voltage source inverter
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Fig. 4 Loss curves for different modulation strategies
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Table 1 Voltage error under different sectors
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