2018 4F55 3 i E 27
CONTROL AND INFORMATION TECHNOLOGY

B ) 54 ahiz

—RhE AR b S i = H - SVPWM IR

WBE, WAL, & A A, BRE, B
(R ZE RS SR AT PR 7 L WIRE MR 412001)

OB TA=ZS TR AA SRR, KRB FR I 2o A THAETHREP, Ldaad b Ei
HOOFZ R A AT AR, XTSI T TR F TR P ELERFHEM, RET —FHEATEEMTNE
KRG RS, RARNE AP ERSRFPREEAN L EMT REALZMEZRH, ARAEHT ¥ L8 EGRS,
V5 A SR s RIAGE T % T A = P36 4MA%) Kok L 3bdk 2 5 F B R 69 TTAT I S5 R Mk

KBIR: BNTARE; TRA=ZG PRI, TEMTRAE; PEELEHL

hESHES: TM464 SCERFRIRAS : A MEHES . 2096-5427(2018)03-0027-06

d0i:10.13889/j.issn.2096-5427.2018.03.100

A Three-level Space Vector PWM Strategy Based on Variable Virtual Middle Vector

LIN Zhenjun, LIU Yongjiang, LI Hua, LIU Haitao, LI Congda, XUE Xin
(Zhuzhou CRRC Electric Times Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: T-type three-level topology has been widely applied in power converters for its high efficiency and low output harmonics,
and the performance of this converter is determined by the effect of its capacitor neutral point voltage control. This paper analyzed the
neutral point voltage balance in T-type three-level circuit and proposed a variable virtual space vector PWM (VVSVPWM) strategy. By
modulating the reference space vector using variable virtual middle vector which is constructed by plus or minus small vector and middle
vector, the neutral point voltage has been effectively controlled. The feasibility and superiority of the T-type three-level topology applied on
metro traction converter system has been verified by model simulation and experiments.
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Fig.1 T-type three-level topology
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Fig.5 Switching process of the virtual middle space vector
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Fig.7 Simulated voltage and current waveforms of the T-type
three-level converter
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Fig.8 Simulated waveforms of the neutral point voltage
of the converter with balance control
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