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High performance LCL-based utility-interactive inverter design and parallel applications
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Abstract: The design and implementation of high performance single-phase LCL-based utility-interactive inverter are presented in this
paper, which can operate in both grid-connected and standalone modes. Proportional-resonant (PR) controller is designed in both
modes, which can not only eliminate the output steady error, but also ensure good dynamic performance. Furthermore, parallel inverters
are studied based on the designed PR controller, output synchronization and sharing the currents evenly among parallel inverters are

implemented based on CAN bus communication, and the general structure of the system as well as the concrete implementation is

proposed. The effectiveness of theoretical analysis and control strategy is verified by 5 kW prototype experiments.
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Fig. 1 Utility-interactive inverter configuration
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Fig.2 Control block diagram of a current controlled

inverter for grid-connected operation
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Fig.4 Control block diagram of a voltage dual-loop controlled
inverter for standalone operation
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Fig.7 Hardware configuration of paralleled inverters
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Tab.1 Main parameters of single-phase inverter
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grid-connected mode
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Fig.10 Experimental waveforms of parallel inverters operation
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