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Two-stage Model Predictive Control Method for Dual-level voltage Source Inverter in Energy

Storage System
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(1. School of Electrical Engineering, Guangxi University, Nanning 530004, China; 2. Department of Mechanical and Electrical
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Abstract: According to the running characteristics of high-power electric vehicles (EVs) , the driving mode based on open winding
induction motor has become one of the important research trends. Compared with traditional induction motors, open-end winding
induction motors (OEWIM) require only half the DC bus voltage at a given torque. Based on this, this paper proposes a two-stage
model predictive direct torque control (MPDTC) method for electric vehicle energy storage system based on voltage source inverter

(VSD) power supply. To achieve uniform distribution of state of charge (SoC) in EVS energy storage system. In this method, the
VSI voltage vector is selected reasonably to balance the battery SoC without weighting factor adjustment, and the optimal voltage
vector is predicted by sorting method. Finally, the driving performance of city and highway under different EVS conditions is
verified by simulation and hardware experiment.
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Table 1 Simulation parameters of 4WD EV with double motors
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Table 2 Experimental parameters of 4WD EV with double

motors
ZH HiH
R/Q 0.8593
(Lls/ LI,)/mH 6.8
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OEWIM R/Q 1.033
L,/mH 170.2
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Ug/V 600
LJA 50
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Vsl Van L-L/V 467
P, JkW 35
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Table 3 Performance comparison between the presented method and MPC
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