A S

%244 5T Vol. 24 No. 7
2026 4E 7 A Journal of Power Supply Tul. 2026

DOI: 10.13234/.issn.2095-2805.2026.7.295 PESHES: TM341.1 XHERES: A

BEEFmBEATEN T E=ZRPrTH
fitr = 1Bk HE A AREE AL SPWM-DTC #=

EX R, FHBraerteasasi)
(FREEHERL L BT HRELZHEGAEMN KF), 481 350116)

WE: HTMETAZS T3 T EZMESE 0 Z ARSI HIES) A5 0 b5 b ER-T R A, 28—
ATERBPEEENGER AR AR H RS, B2, B v F T T AR Rk,
Fok, TR b R AL S AT AL AR T AR R AL ok A PWM(pulse width modulation)d% 4] 4984 & &, £ILT
B AR S AR R 09 A RJE, AT EIMPEU6 RS, BB LT EE G RN RAEZ AT A
ARIEFENGEFCIEAL, T REY, Pritdsh) 5ok 4k 4% A 2 K AAERRSh 69 8 e P S0k R 69 -F #de4].

KEIR: TH=GFERE; KEAREN; HEiELd; REBE; P854

SPWM-DTC for Three-phase PM SM with Neutral Point
Voltage Balance Powered by T-type Three-level Inverter
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(Fujian Key Laboratory of New Energy Generation and Power Conversion, Fuzhou University,
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Abstract: To tackle the challenges of uneven capacitor voltage in the propulsion setup of a three-phase permanent
magnet servomotor driven by a T-type three-level inverter, a direct torque control strategy based on zero-sequence
voltage injection with carrier modulation is proposed. Firstly, the direct torque control strategy is constructed by motor
model calculation. Secondly, the modulation voltage involved in pulse width modulation (PWM) control is obtained by
coordinate transformation from the expected voltage, which realizes the combination of carrier modulation and direct
torque control. Finally, in order to realize the balanced control of the midpoint potential, the zero-sequence voltage
injected is calculated and corrected according to the sampling difference of the upper and lower capacitor voltages. The
experimental data demonstrates that the suggested control approach effectively achieves a reduction in torque
fluctuations and maintains balanced control of neutral point voltage.

Keywords: T-type three-level inverter; permanent magnet servo motor; direct torque control; zero-sequence
voltage; neutral point potential balance
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