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Fundamental-wave optimal control strategy of circulation of DAB DC-DC converter

based on unified model of phase shift control
ZENG Jinhui',ZHANG Changwei',CAO Bin*,YU Xueping',LAN Zheng',ZOU Bin',
WANG Ting’,CAO Yang’
(1. College of Electrical and Information Engineering, Hunan University of Technology,Zhuzhou 412007, China;
2. State Grid Changsha Power Supply Company,Changsha 410118, China;

3. Zhuzhou National Engineering Research Center of Converters Co.,Ltd.,Zhuzhou 412007, China)
Abstract: For making full use of the capacity of dual active bridge(DAB) DC-DC converters, reducing reac-
tive power and improving working efficiency, a fundamental-wave optimal control strategy of circulation
based on the unified model of phase shift control for the converter is proposed. All phase shift control
modes of the converter are described uniformly by introducing fundamental phase shift ratio,and the unified
model of AC voltage of full bridges and inductance current is established by using Fourier decomposition.
The unified model reduces the complexity of multi-mode analysis of converters under multivariate control,
and is suitable for all operating modes under different phase shift control with the universality. Based on
frequency domain analysis and power factor angle, a unified mathematical model of converter transmission
power and reactive power is built. On this basis, an optimal control strategy considering the fundamental-
wave component of reactive power is proposed,and the conduction loss is modeled and analyzed. This strategy
is simple and effective to reduce reactive power of the converter and improve system efficiency commen-
dably, which is more conducive to the practical application of the project. An experimental platform is built
to compare the power factor and conversion efficiency of the converter under the proposed fundamental-wave
optimal control strategy and the conventional phase shift control modes. The simulative and experimental
results verify the correctness of the theoretical analysis and the feasibility of the proposed control strategy.
Key words:dual active bridge; DC-DC converters; unified model; fundamental-wave optimization; power factor;

transmission efficiency
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Table D1  Experimental parameters of DAB converter
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Fig.D1 Simulative waveforms of AC voltage and inductor current under different control modes
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Table D2 Comparison between theoretical and experimental values of electrical quantities under different control modes

} Hig SIS
Pl g7 = KR ZE /%
SPS EPS DPS TPS SPS EPS DPS TPS
Vitrms/V 260 260 247 247 260 260 247 247 0
Trms/A 4.72 3.6 3.47 4.7 4.75 3.73 3.62 4.83 3.61
P/W 990.8 730.6 697.6 894.6 996.8 754.9 719.2 919.3 2.76
S/(V-A) 1227.2 936 857.1 1160.9 1235 969.8 894.1 1193 4.32




