H23E H2M W R ¥ iid Vol. 23 No. 2
2025 4E3 A Journal of Power Supply Mar. 2025

DOI: 10.13234/j.issn.2095-2805.2025.2.213 HESES: TM341 XHEREE: A

ETARBEXEEMLRKERZEBI
A5 28 T 0 R Fef %7 B 5

A, AH&raers 25)
(R A HTRRA B L %ﬁ%z#ﬁzﬁﬁ%zﬁi(wﬁ‘l }:%), &M 350116)

HE: 43 T R =9 F BRI RER T RIS RAALEG BP0 ERY T4, R ER
B PR B AR TR R & B 4R R AL 6 B A TR Bk B 4% 4B 4% %) MPITC(model predictive instantaneous torque
control) K w&, &k, S THERENTELENG Y, REAELE. M4 EFAXLESLAS MPITC, H£k, &
THAEARELEBEEN XA, 12 I3AMREBREELRETALESN, FR, ARSENETHRE, ARKELE
EREIEERFER T R ELALRA TS, G, #E’df}%‘#’&wﬁwwmmm‘fﬁ M9 A ERE T
B R P E R AL ER B TR K ZE ., KBS RIEN T A4 5) ok 4b B A 2 A b mEAE4E
Fo Rk kD B IAL G R, FATAL4% SE TP & %E_é’l*ﬂ%& 1o

KR TR=G-FHEE,; BTG4, P8R, 2L E

Model Predictive Instantaneous Torque Control of Permanent
Magnet Synchronous Motor Based on Finite Voltage
Vector Set Optimization
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Abstract: Aimed at the problems of unbalanced capacitor neutral-point voltage and high common-mode voltage in a
permanent magnet synchronous motor drive system powered by a T-type three-level inverter, a model predictive instantaneous
torque control (MPITC) strategy based on finite voltage vector set optimization is proposed. First, in view of the influence of
voltage vectors on the neutral-point voltage, only zero, small and large vectors are selected to participate in MPITC. Second,
according to the relationship between the switching states and common-mode voltage, it is confirmed that 13 low
common-mode voltage vectors participate in the control. To improve the operation performance of the motor, the long vector
synthetic virtual voltage vector is used to replace the medium vector to participate in the model predictive control. Finally,
according to the neutral-point potential and the motor current direction, the voltage vector which is favorable for maintaining
the neutral-point voltage balance is selected from 19 voltage vectors as the preselected vector set. Experimental results show
that the proposed control strategy can effectively reduce the electromagnetic torque, flux linkage pulsation and common-mode
voltage amplitude, and the neutral-point voltage achieves balanced control.

Keywords: T-type three-level inverter; model predictive instantaneous torque control (MPITC); neutral-point voltage

balance; common-mode voltage
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