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Fig.1 Topology of three-leg inverter
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Fig.2 Space vector chart of three-leg inverter
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Tab.1 Switch states of three-leg inverter and
corresponding space voltage vectors
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Fig.3 Structure of

four-leg inverter
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Tab.2 Switch states of four-leg inverter and

corresponding spac

e voltage vectors
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Fig.4 Space vector chart of four-leg inverter
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Fig.5 Block diagram of front three leg control
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Fig.6 Block diagram of 4th leg control
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Tab.3 Outputs of three-phase four-leg inverter

A HH B CH
U,V THD/% U,/V THD/% U,/V THD/%
AIBIC1 2952 030 2952 030 2952 030
A2B2C2 2955 025 2955 025 2955 0.25
A3B3C3 2957 080 2957 080 2957 0.80
AIBIC2 2952 030 2952 030 2955 0.25
AIBIC3 2952 030 2952 030 2957 0.80
A1B2C2 2952 030 2955 025 2955 0.25
A1B3C3 2952 030 2957 080 2957 0.80
AIB2C3 2952 030 2953 025 2957 0.80
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Fig.7 Waveforms of three-phase four-leg
inverter with balanced load
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Fig.8 Waveforms of three-phase four-leg
inverter with unbalanced load
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Three-phase four-leg inverter based on y component control
in three-dimensional space vector
ZHANG Xiaoyong, WANG Jun,LI Chuan,WANG Ying
(School of Electrical and Information Engineering, Xihua University,Chengdu 610039, China)

Abstract: A three-phase four-leg controller with excellent performance and simple design is proposed. The
comparison of output voltage vectors among linear,non-linear,balanced and unbalanced loads shows that the
v component is the key influencing factor on the unbalance of three-phase output voltage. According to the
control law of four-leg inverter and the function of its fourth leg,the proposed design method is to control
three legs by two-dimensional space vector modulation and the fourth leg by <y component,which
compensates completely the unbalance caused by unbalanced loads. Simulative results validate the feasibility
of the proposed method. Compared with the existing method,the harmonic components of three-phase output
currents and voltages are significantly reduced.
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