9522 % 43 0 H, Vi ¥ H Vol. 22 No. 3
2024 45 H Journal of Power Supply May 2024

DOI: 10.13234/j.issn.2095-2805.2024.3.281 RESES . TM464 LEFRERD : A

T ZHBEREESRERALIET

L (rReRELLT) YR LI AL E OEE M)
(1AM G B A RNSE AEFHRIE, G RE 050011; 2560 MEFIRELLHLT
(RFEXF),RZF 300072)

BWE. AWML P ML ERETERZRATHE KD ELTEE T, AR A NG ERE T EE
A7 B ILAY HA M b A R K AR, R TR R & E AR R AR R R R AN AR, LS EF
ZARYER I E BEF AR A 6004 ARG 2 18] & B ik LI ) K RH) R A R kA
FERR K FE B, EREEERTH, FREREN SELRT R, ZF7 E AN ST a0 ERE T
BHr Kb R T R 0.18%, AL S W R B TIH A 3V AR TPy k| A B4R R R AR,

XEE.ZNEKT AT A, AACR; ST, =AML ERFETE

Structural Optimization Design of Multi-level Three-phase
Voltage Source Inverter

HU Wenping', Member, CPSS, YANG Shaobo', GUO Li%Z, WANG Lei', YAN Peng'
(1. Electric Power Research Institute, State Grid Hebei Electric Power Co., Lid., Shijiazhuang 050011, China;
2. Key Laboratory of Smart Grid of Ministry of Education(Tianjin University ), Tianjin 300072, China)

Abstract: At present, multi-level three-phase voltage source inverters are widely applied in high-voltage and high-
power electronic equipment. To solve the problem of DC-side capacitor voltage imbalance during the operation of the
traditional three-phase voltage source inverter, the inverter structure is optimized in this paper based on the space vector
modulation switch DC power supply. The equivalent model of a multi-level three-phase voltage source inverter is estab-
lished, the space vector modulation algorithm of the 60° coordinate is used to realize the space vector modulation, and
the capacitor voltage balance algorithm is used to fully take into account the switching sequence between different vec-
tors, thus realizing the capacitor current balance. Experimental results show that compared with the traditional method,
the proposed method can modulate the multi-level three-phase voltage source inverter, the output line voltage waveform
distortion rate is 0.18%, and the voltage fluctuation at the capacitor point can be controlled within 3 V, indicating that
this method is superior to the comparison method and has a better application performance.

Keywords: Space vector modulation switch; DC power supply; multi-level; three-phase voltage source inverter
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Fig. 1 Topology of three-level inverter circuit
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Fig. 4 Line voltage waveforms of three-level
three-phase voltage source inverter with a power

factor of 0.55
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Fig. 5 Line voltage waveforms of three-level
three-phase voltage source inverter with a power

factor of 0.95
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