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Abstract

Energy exchange between AC grid and a DC source has been
achieved using various power converter designs. The single-stage, AC-
DC dual active bridge converter is considered in this paper. Phase-shift
modulation is used to regulate energy flow in both directions. The
converter is designed with bidirectional switching modules at the AC

side.

Two basic modulation functions, the sinusoidal and triangular
functions, besides a proposed back calculation function for minimum
current distortion have been presented and compared in both linear and

overmodulation regions.

Aiming for maximum power exchange between AC and DC sides
with minimum current distortion, this study considers operation in
overmodulation region for the three modulation functions. To
overmodulate the back calculations modulation function, special off-
line calculated, reference current waveform has been proposed leading
to linear-like control region and minimize the harmonic distortion in
overmodulation region. The proposed back calculations strategy is
compared to the basic sinusoidal and triangular modulation techniques
by simulation. The results show that the proposed method in linear
region reduced the average current harmonic distortion by at least 45%.
In overmodulation region the linear relationship between the reference
current and transferred power extended by 16.5%. Using the proposed
method, the current harmonic distortion remains below 5% and 8% for

magnitude control ratio of 108% and 112% respectively.



