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Fig.2 Fundamental single-phase equivalent circuit of

power quality compensator
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Fig.3 Three-phase equivalent circuit of

power quality compensator
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Novel power quality compensator based on T-type three-level topology
ZHU Feibai, JIANG Daozhuo, LIANG Yiqiao
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: For three-phase four-wire distribution system, a novel power quality compensator topology based
on TNPC (T-type Neutral Point Clamped) three-level inverter is proposed. The working principle of the
new power quality compensator is introduced briefly. The cause of the DC-link voltage fluctuation of the
inverter in the new power quality compensator and the fundamental reason of the unbalanced current and
harmonic components caused by the traditional 3D-SVPWM (3-Dimensional Space Vector Pulse Width Modu-
lation) scheme are analyzed in detail. Then an improved modulation scheme is proposed to solve the
above problem by processing the positive and negative voltage modulation ratio respectively and distribu-
ting the compensation time in the neutral-point balancing control on proportion. The simulative results on
MATLAB / Simulink platform show that the proposed improved control scheme can achieve reactive power
compensation, harmonic suppression and load balancing simultaneously through simple control strategy, and
the compensation effect is good.

Key words: TNPC three-phase topology; electric inverters; power quality; 3D-SVPWM ; harmonic analysis; com-

pensation
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Fig.A1 Main circuit of novel power quality compensator
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Fig.A2 Waveforms of system current before and after using improved modulation schemes
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Table A1 Parameters of simulation system
S8 A ZH 1l
RGAHHE AT E Us 231V SUEERBHPT L, Re 0.314 Q, 500 uH
RGBT Ls 50 uH SIS AP L, R, C; 030,10 mH, 1 mF
REPEN A Ly S ILH ML Ry 150 pH, 4.7 mQ AR H IS R Ude_rer 760V
REMPENR BZE Cy 150 uF AR ERMIE . A Cye 40 mF
SN PE B Ly R H H R P R, 170 uH, 5 mQ FEIINH £ 5 kHz
SEMPER A C, 200 pH PI ZH1H ko, ki 7x10™, 7x10”
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