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Abstract

Dual-active-bridge (DAB) DC/DC converter is widely used for its high power density and flexible
operation mode. But it also has the disadvantages of complicated control amount and high return
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power. However, the complexity of control quantity and high reflux power are the main disadvan-
tages of the system, which has become the bottleneck of its development. In view of the above de-
fects, by analyzing the triple-phase-shift (TPS) control strategy, this paper further analyzes the
different effects of the three phase-shifting degrees of freedom on the transmission power and the
effective values of the inductance current. In this paper, based on the TPS control strategy, the in-
fluence of three degrees of freedom on transmission power and effective value of inductor current
is analyzed, and the relationship equation between the transmitted power and the effective values
of the inductance current in the TPS control system is designed. Based on the equation, intelligent
particle swarm optimization (PSO) is used to optimize the phase shift angle. the method that using
intelligent PSO to optimize the three phase shift angle has been proposed, which can improve
the convergence speed of the optimal phase shift angle. Simulation and experiments show that
this method can improve the transmission power and reduce the effective value of inductance
current.
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Figure 1. DAB converter topology diagram
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Figure 2. DAB equivalent transformation model
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Figure 4. Main voltage and current waveforms in six working modes
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Figure 5. Three-dimensional change graph of sub-mode standardized transmission power
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Figure 7. The change of the effective value of the inductor current in the three modes
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Figure 11. Block diagram of DAB converter optimization control realization
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