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Abstract

The four-leg inverter has been shown to be a solution for inverters operating in four-wire distribution systems. The technique three-dimensional space vector
modulation (3DSVM) used is a reliable solution as it utilizes DC bus voltage more efficiently. The objective of this work is to design a controller circuit of
3DSVM for a three phase four-leg inverter. The implementation is done on Zynq 7000 FPGA board using hardware description language (VHDL). FPGA
provides a very attractive high-level design/simulation tool called as Xilinx ISE; it is a very flexible tool, which allows testing of a high-level structural
description of the design and make possibilities for quick changes and corrections in the design.
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The diagram of space vectors can be divided into six sectors with every sector further
formed by 4 tetrahedrons (see Fig. 2).
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The traditional two dimensional SVM algorithms only can be used to control converter
connected to power system with balanced voltage/current where the homopolar
component in Concordia transformation is equal to zero. In the four-wire system
distribution, the case of unbalanced voltage is taken in consideration; therefore, the
homopolar component is not equal to zero. Thus, three dimensional space vector
modulation (3DSVM) algorithms must be taken into account in order to generate the
desired signal.
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for three-phase four-leg inverter based on FPGA. The FPGA may be the natural choice
because of its high-speed operation and capacity to handle multiple PWM signals.
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Fig. 2. Space voltage vectors for a four-leg inverter Fig. 3. Three-dimensional space vector modulation algorithm

The remaining task of this work is to complement the control and power circuits to extract
the experimental results.
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