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Abstract: For the problem of sudden drop of bus voltage when the load of the hybrid energy storage system
increases, a transient response predictive control strategy was proposed. By establishing the mathematical model of
the bidirectional DC/DC converter, the closed-loop transfer function of the system in the frequency domain was
derived, and the fluctuation expression of the bus voltage when the load changes was obtained. The voltage variation
was differentiated in the time domain to determine the fluctuation amplitude, and the voltage reference value was
automatically corrected. Then the transient response predictive control strategy was obtained combined with double
closed-loop control, and the results were verified on the 2 kW experimental platform. Experimental results show that
the proposed transient response predictive control strategy can effectively reduce the bus voltage fluctuation when
the load increases, shorten the system dynamic response time, and improve the system performance compared with
the traditional double closed-loop control.
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Fig.1 Block diagram of hybrid energy storage system
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Fig.2  Bidirectional DC/DC main circuit and control circuit
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Fig.3 Diagram of transient response predictive control model
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Fig4 Experimental platform diagram
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Fig.5 Bus voltage and battery current under non-abrupt load
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