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Abstract

Access to high-quality electricity has a significant effect on capital savings and economic benefits for manufacturing industries.
Indeed, the occurrence of any event that causes distortions in voltage, current, and frequency will lead to improper operation of
electrical equipment and a severe reduction in power quality. By connecting the renewable energy sources to the grid or load through
electronic power converters, power quality issues can be appropriately improved. This paper proposes an innovative power
electronic transformer to meet the power quality requirements, which has been constructed by a new high-gain boost converter, a
new multilevel inverter and high frequency transformer. The proposed boost converter can provide two outstanding advantages:
reduction of input current ripple and increase of high output voltage for photovoltaic and fuel cell systems. Since the high input
current and low output voltage of the dc/dc converter respectively lead to energy discharge and load loss, this structure not only
greatly improves the power quality issues, but also promises the high reliability during the compensation process. The proposed
multilevel inverter can provide required staircase sinusoidal voltage to compensate all power quality issues. The simulation results
under different disturbance scenarios have validated the compensation capability of the proposed power electronic transformer. To
further validate the proposed power electronic transformer structure, its prototype model based on the ATmega2560-Arduino has
been provided and tested in laboratory.
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