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Abstract: Three-phase three wire three-level VIENNA rectifier was studied, and the voltage and current double
loop control loop of rectifier was constructed. Due to the problems of reducing switching loss and neutral -point voltage
control for rectifier, by analysing the influence of the redundant small vectors on the neutral-point potential , two new
five-segment intermittent modulation sequences with opposite effects on neutral-point potential were put out,and then
a centralized large current non-action modulation strategy which aims at reducing switching loss was proposed and an
angle control quantity was introduced to expand the non-action area, which realized the balance control of neutral-
point potential while minimizing the switching loss. Simulations and experiments validate the feasibility of the new
modulation strategy.
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Fig.1  Structure of VIENNA rectifier
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Fig.2  Control loop for current
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Fig.3  Control loop for voltage
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Fig.4 Voltage vector distribution of VIENNA rectifier
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Fig.5 Polarity distribution of three phase current
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Fig.6  Effect of the voltage vetor on neutral-point
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Tab.3  Efficiency of different modulation methods

= P/KW PJKW BRI %
1.01 0.97 96.04
2.19 2.11 96.35
LR 3.12 3.02 96.79
4.10 3.97 96.83
5.42 5.24 96.68
1.06 1.03 97.17
BB+ R 2.10 2.05 97.62
TABIE+ 3.01 2.95 98.01
1 421 4.12 97.86
5.48 5.36 97.81
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