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Abstract: To address the problems of lower power density and fewer application scenarios of a traditional
multi-stage AC-DC bidirectional converter, a novel AC-DC bidirectional converter with adjustable frequency output on
AC side is proposed. A matrix frequency conversion circuit is used instead of a full-bridge circuit, and the two working
mode control methods of rectification and inversion are combined to realize a single-stage AC-AC frequency
conversion function of the converter without DC links, so that the converter can add a flexible energy outgoing function
of new energy electric vehicles on the basis of satisfying the vehicle-to-grid energy interaction strategy. At the control
level, when the converter works in an inversion mode, proportional resonance control will be used to obtain lower total
harmonic distortion and adjustable frequency characteristics, so as to cover more AC-side electrical requirements. When
the converter works in a rectification mode, the average current control based on CCM mode can ensure a high value of
power factor on the AC side and a stable voltage output on the DC side. Finally, a MATLAB/Simulink simulation
model and a hardware experimental platform were built to verify the scheme, and results proved the correctness and
effectiveness of the proposed topology.
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