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Robust control of output voltage of DAB converter by super-twisted sliding mode method

LI Jianlin', GUO Laixin', HAN Penghui®
(1. National Energy User—Side Energy Storage Innovation R&D Center, North China University of Technology, Beijing 100144, China;
2. Sanmenxia Shanzhou Power Supply Company, State Grid Henan Electric Power Co., Ltd., Sanmenxia 472100, China)

Abstract: The traditional sliding mode control (SMC) used for the isolated dual active bridge (DAB) converter is robust
and can improve the dynamic performance of nonlinear systems. To address the disadvantages of buffeting and decreasing
tracking performance, a super-twisted sliding mode control (ST-SMC) method is proposed to enhance the output voltage
regulation ability and robust control ability of the converter. The ST-SMC method is adopted, and the technical advantages of
the sliding mode controller are combined to effectively eliminate the buffeting problem. During the design of the sliding mode
controller, the average mathematical model of the DAB converter under single-phase shift control is fully considered, and the
design process is effectively simplified. The stability and robustness of the direct current (DC) output voltage of the DAB
converter are improved effectively, and accurate reference voltage tracking is realized. In addition, the method provides
robust control over parametric uncertainties, and the steady-state output voltage of the DC converter contains fewer ripple
components than traditional SMC and PI controllers. Finally, based on the TMS320F28335 digital controller, a 1kW DAB
converter prototype is installed to verify the effectiveness of this new control method.
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