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Visualized three-vector model-free predictive control strategy for an NPC three-level inverter

ZHU Minlong" 2, SONG Huiqing" 2, LI Yuhang'-?, FAN Hongwei'-2, JIN Tao'-?
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
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Abstract: To overcome the drawbacks of poor robustness of traditional model predictive control parameters and large
output current ripple, a visual three-vector model-free predictive control strategy for three-phase three-level inverters is
presented. First, the sliding mode observer is used to estimate the lumped parameters of the system, and the reference
voltage vector is obtained using deadbeat control. This process does not require any system parameters and improves the
robustness of the control strategy parameters. Second, a three-vector combination consisting of redundant vectors is
applied during each sampling period to reduce the output current ripple and achieve capacitive voltage balancing. A new
visual analysis method is presented, and the effectiveness of the simplified three-vector optimization method is proved in
theory. The experimental results show that the proposed strategy can make the grid-connected current of NPC three-level
inverters have a lower total harmonic distortion rate when the model parameters are mismatched. This enhances the
parameter robustness of the model predictive control.
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Fig. 1 3L-NPC inverter topology
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Fig. 14 Output current FFT analysis result of case 2

Bl 15 5 16 2l 25 T %45 3 1R 28 H
HIR I 5 FRT 20 M 45 5 . th 18 16 7] 401, £ 48 MPC.
e LR B MFPC. — K& MPC FIRT#EIE 7772
I AR SR H R THD 235108 6.18%. 5.42%-
3.40%F11 2.89% . BLHTSEPRALE/N T B 240, 55
B 1AL, TS bR FRR kN, B 3
4 Folref7s ] S W 0 4 FRUA THD 5 R SUR B K T %
B 1. 2R, BT SERE, %44 MPC fl—=KE
MPC ¥ H FEIRUARE PR AT T BRI o 3 1.3 B Pl 428 1
HMEA REM S HE .

15 =65 3 BYtAI L R IRUR T

Fig. 15 Output current waveform of case 3
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Fig. 16 Output current FFT analysis results of case 3
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Fig. 17 Transient response characteristic test results of the current
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