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Design of Bidirectional Single-stage Grid-connected Converter with Low Input DC Voltage
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Abstract: In order to realize the access of the energy storage system (ESS) to the grid, a single-stage
bidirectional grid-connected converter which could be connected to the DC low voltage was designed. The
proposed bidirectional grid-connected converter included a bidirectional DC/DC circuit and a full bridge circuit.
The bidirectional DC/DC converter featured Boost and Buck regulation to perform bidirectional power conversion
between low input DC voltage and rectified sinusoidal voltage. The full-bridge circuit integrated the rectified
sinusoidal energy into the grid based on feedforward nominal voltage compensator and repetitive control algorithm.
The burden of the grid current control through the preset working point was reduced by the feedforward nominal
voltage compensator, and the precise control of the grid current was achieved by the repetitive control algorithm. A
250 W single-stage bidirectional grid-connected converter prototype experimental platform was built and the
experiments were carried out. The experimental results verify that the novel converter is with high power quality ,
high efficiency,and good control performance.
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Fig.1 Block diagram of the bidirectional converter
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Fig.2  Circuit diagram of the novel single-stage

bidirectional converter
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