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Model Free Predictive Control Method for ISOP-DAB DC Transformer Based on
Ultra-local Model
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Abstract: In medium- and low-voltage DC distribution systems, the direct current transformer (DCT) often adopts model
predictive control (MPC) to improve the dynamic response characteristics of the system. However, its strong parameter
dependence and unbalanced transmission power are the key factors limiting the development of MPC. A model-free pre-
dictive control (MFPC) method is proposed for this purpose, which has the advantages of parameter insensitivity and
transmission power self-balancing. Firstly, by establishing ultra-local model for a single dual active bridge (DAB),
lumped disturbance is analyzed and parameters for passive components and unmodeled parts are calculated in real-time,
thereby enhancing the robustness of the control system. Subsequently, the lumped disturbance and input voltage balancing
are integrated into the discrete model of the output voltage, enabling the DCT to improve its output voltage accuracy and
power balancing capabilities under parameter mismatch conditions without incurring additional computational costs. Fi-
nally, a 120 V/600 W experimental prototype was built to verify the effectiveness and superiority of the proposed control
method.

Key words: ultra-local model; model free predictive control; input voltage equalizing; dynamic response; lumped dis-
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Fig.1 Input-in-series output-in-parallel DAB converter
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Table 3 Comparison of steady-state operating efficiency of

DAB converter

AT %
100W 150W 200W 250 W 300W 350 W 400W

i SR

SPS 88.93 9224 93.56 9457 95.02 9483 94.73
DPS 91.77 9353 94.67 9529 9559 9545 9521
MFPC 93.05 9439 9569 9588 9597 9590 9578
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Fig.11 Efficiency curve of DAB converter
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