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Abstract: The current stress of the hybrid three-level dual active bridge DC-DC converter in the battery formation system has a
great influence on the system efficiency. In order to reduce the current stress, an optimal control strategy for minimum current stress
based on dual phase shift control is proposed. Firstly, according to the relationship between the voltage conversion ratio and the phase
shift ratio, 8 operating modes of the converter are summarized, and the expressions of the transmission power and current stress in
each working mode are deduced. Secondly, by introducing a penalty function, the current stress objective function is transformed into
an unconstrained objective function, and the particle swarm optimization algorithm is used to find the phase shift corresponding to the
minimum current stress, which further improves the transmission efficiency; in addition, the virtual direct power control method is
used to improve the dynamic response speed of the converter, estimate the transmission power in real time according to the virtual
output voltage component, quickly reach a given output voltage value, and reduce the system adjustment time, thereby improving the
dynamic performance of the converter when the input voltage and load fluctuate. Finally, the system model is built on the
Matlab/Simulink simulation platform, which verifies the correctness and effectiveness of the proposed strategy.
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