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Abstract ; To enhance the steady-state, dynamic, and robustness performance of traditional model predic-
tive control (MPC) for dual active bridge (DAB) DC converters, a deadbeat predictive control method
based on ultra-local model was proposed. An ultra-local model of the DAB DC converter was established ,
the relationships of ultra-local models were analyzed over different control periods, and real-time updating
of the ultra-local model was achieved to ensure the robustness of the voltage predictive control. By in-
tegrating the concept of deadbeat control and the ultra-local model, the optimal phase-shift-angle was
computed in real-time for each control period, ensuring voltage control precision of DAB DC converter.
This approach can update the ultra-local model of DAB DC converter and calculate the optimal phase-

shift-angle in real-time, eliminating the impact of inductance and capacitance parameter mismatches on
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predictive control and improving the output voltage performance of traditional MPC. Finally, experimental

results demonstrate the effectiveness and advantages of the proposed approach.

Keywords : dual active bridge converter; model-free predictive control ; ultra-local model; deadbeat pre-

dictive control; parameter robustness
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Fig.12 Dynamic performance comparison under voltage reference step ( Parameter mismatch situation)
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