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Abstract; In order to improve the transmission efficiency and dynamic performance of dual active bridge
DC-DC (DAB) converters, a model predictive control scheme based on extended phase shift combined
with current stress optimization was proposed to address the problems of high conduction losses in power
devices and poor tracking of the actual output voltage. Firstly, the functional relationship between current
stress, transmission power and phase shift angle of the DAB converter was established; Secondly, with

current stress per unit value as the optimization objective and transmission power and soft switching as
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boundary conditions, improved white shark optimizer was used to solve a mathematical model with mixed

constraints of nonlinear equations and inequalities under two degrees of freedom; to improve the accuracy

of controlling the system, a cost function under two-step model predictive control was constructed ; Then,

a dead zone PI compensation measure was proposed to mitigate the static deviation caused by parameter

mismatch errors; Finally, an SiC-based experimental prototype was constructed to validate the proposed

scheme. The results show that it performs better in terms of efficiency and dynamic performance compared

to the extended phase shift traditional voltage closed loop control.

Keywords : dual active bridge DC-DC converter; extended phase shift; current stress; IWSO; dynamic

performance ; model predictive control
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