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Optimization Modulation Pattern for Space Vector Modulation Method of
Matrix Converter in Practical Application
WANG Xingwei, LIN Hua, DENG Jian, SHE Hongwu
(College of Electric and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei Province, China)

ABSTRACT: The traditional space vector modulation (SVM)
method will cause the output voltage distortion of the matrix
converter when it works under non-ideal conditions with
considering the problems for practical use. Considering
abnormal supply conditions and commutation time, an
improved SVM algorithm and optimized modulation pattern
for a practical matrix converter were presented to achieve the
wide regulation range of the output voltages with few
harmonics. First, a novel modulation method was presented by
using the instantaneous vector magnitude of output voltage and
input voltages to calculate voltage modulation index. The
matrix converter could produce three-phase sinusoidal
symmetrical voltage under normal and abnormal input voltage
conditions with this method. Second, the probability of narrow
pulses in seven modulation patterns was analyzed considering
commutation time. Then an optimized modulation pattern was
proposed to solve the problem of distorted the output voltages
caused by the narrow pulses. Finally, a matrix converter
prototype based on digital signal processor (DSP) and field
programmable gate array (FPGA) had been built. Experimental
results prove the validity of the practical strategy proposed in

the paper.
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Fig. 1 Basic scheme of matrix converters
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Fig. 9 Experimental waveforms under
abnormal input voltage conditions
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