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The Application of Three-Phase to Single-Phase Z-Source Matrix
Converter in Wind Turbine
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In this paper a new idea of direct three-phase to single-phase Z-source matrix converter (impedance-source
matrix converter) applicable in stand-alone wind turbine is introduced. In the direct Z-source matrix converter
amplitude of output voltage and frequency regulation are of importance to control system. In wind turbines,
input voltage and frequency are usually changing due to wind speed variation that these alterations could be
easily regulated by means of a direct Z-source matrix converter. A scheme is also offered to control the
proposed direct three-phase to single-phase Z-source matrix converter. the control strategy would be able to
adjust the output voltage and frequency at desired value as well as producing low THD (total harmonic
distortion) at the output voltage. The proposed structure and the control methodology are simulated using
matlab simulink software and results are investigated and discussed to confirm the performance of the direct
Z-source matrix converter in wind turbine.

Index Terms: Z-source converter, three-phase to single-phase converter, wind turbine, bang-bang methode
control.
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Fig. (2): The shoot-circuited state in z-source matrix converter in
wind turbine
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Fig. (3): The z-source matrix converter when the switch S, is ON
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wind turbine
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Table (1): Switching of state z-source matrix converter in wind
turbine
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Fig. (4): The proposed algorithm for three-phase to single-phase wind turbine
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Table (4): Achieved values by changing input voltage and
frequency
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Table (2): simulation parameters
Silward 4 by gl el (V) Joor

u | E u, %THD | %Duty cycle
150 | 40 | 2234 2.11 27
220 | 40 | 2248 3.12 20
300 | 40 | 2242 4.23 25.5
150 | 50 | 2229 234 32
220 | 50 | 229 1.79 22
300 | 50 | 226.6 1.49 20
150 | 60 | 2262 2.02 35
220 | 60 | 2237 2.86 24
300 | 60 | 2245 371 20
150 | 100 | 2222 1.88 51
220 | 100 | 2236 1.55 32.15
300 | 100 | 221.6 145 25.5
150 | 150 | 221.8 191 72
220 | 150 | 225 1.88 44
300 | 150 | 2238 1.14 34
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Fig. (5): Variations of input voltage and frequency in z-source
matrix converter
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Table (3): Achieved values by changing input frequency at 220
V input voltage

Sy YV - 5Ly 40 (699,9 milS )8 40 s b ool Cws 4 polide «(¥) Jgax

59,9
E u, %THD %Duty cycle
30 228 2.76 20
40 224.8 3.12 20
50 229 1.79 22
60 223.7 2.86 24
70 220.5 2.26 26
80 221.9 1.09 28.5
90 221.7 2.36 30
100 | 223.6 1.55 32.15
110 | 221.7 1.67 35
120 | 2225 1.69 37
130 | 2248 1.72 40
140 | 2245 1.89 42
150 225 1.88 44
160 | 223.6 2.08 46
170 | 2222 1.89 48
180 | 2223 1.78 50.5
190 | 2242 2.04 52.5
200 | 222.6 1.91 54.5
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