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Optimal Control Strategy for ISOP-DAB Converter Based on Extended Phase Shift
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Abstract: An optimal control strategy based on extended phase shift (EPS) modulation was adopted to
address the problems of high current stress, slow dynamic response and input voltage imbalance in the input-series-
output-parallel dual active bridge (ISOP-DAB) converter. By constructing a functional relationship between the
scalarised transmission power and the shift ratio, the optimal internal shift ratio in the full power range was solved
with the help of the KKT condition. The optimal external shift ratio was solved by combining the state-space
expression of the output voltage with the model predictive control, and the error correction factor formed by the
superposition of the input voltage loop and the output voltage loop was introduced to improve the dynamic tracking
performance of the system and achieve the balanced control of the input voltage between modules. Simulink results
show that this strategy can effectively reduce the current stress, shorten the dynamic response time, suppress the
input voltage deviation, and improve the transfer efficiency of the converter under sudden load changes and input
voltage perturbations.
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Fig.1 ISOP-DAB converter topology
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Fig.3  Current-stress relationship of the two modulation methods
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Fig.7  Voltage-current waveforms of two different control

strategies during sudden load change
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