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Fig.1 Main circuit of VIENNA rectifier
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Fig.2 Control block diagram of VIENNA rectifier
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Fig.3 Simulative waveforms of output
voltage during system startup
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Fig.4 Simulative steady-state waveforms of input
voltage/current and output voltage
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and output voltage during load variation

K 6 S LI 45 1 LR AE 0.05 s B 200 V 5808
RSV BRGNS WN B E 6 ATH 45 8 LR R
VB A H It 2R DA E A PR I B T RE AR B R
B AR BOY | HAR AR b IE 5% TRt 72
E R AT 0.003 s fEEEARFREAE 175 V, 1L
CER N OE R R .

210
190 f t
170

0.

048f0.052 0.056 0.060 60

300 1
Ude _d_

= 200 > 4 40
S N
3 100 | u, 120 N
o W ’

-100 L L L =20

0.02 0.04 0.06 0.08 0.10

t/s
Elo AEBERTHMANBE/BR. GHEEHERE

Fig.6 Simulative waveforms of input voltage/current and
output voltage during reference voltage change
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Fig.8 Experimental waveforms of input
voltage/current and output voltage
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VIENNA rectifier control strategy based on passivity control and
sliding mode variable structure control
LU Xiang'?,XIE Yunxiang',GUI Cunbing', CHENG Li',YANG Yubo'

(1. School of Electric Power,South China University of Technology, Guangzhou 510641, China;

2. College of Physical Science and Technology,Guangxi University , Nanning 530004, China)
Abstract: A strategy combining passive control and sliding mode variable structure control is proposed
for the nonlinear VIENNA rectifier. The nonlinear mathematical model of VIENNA rectifier is built in
synchronous rotating coordinate system,based on which,its Euler-Lagrange mathematical model is derived
and its passivity is analyzed. A VIENNA rectifier controller is designed,including the outer voltage loop
based on sliding mode variable structure control and the inner current loop based on passive control.
The simulation model is established with MATLAB7.1/Simulink and an 800 W experimental prototype is
built. The simulative and experimental results show that,the VIENNA rectifier with the proposed control
strategy has excellent robustness,good dynamic performances,strong anti-interference ability, etc.,and the
desired control targets are achieved.
Key words: electric rectifiers; VIENNA rectifier; three-level; mathematical models; passivity control;

sliding mode control; variable structure control





