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Abstract: An improved synergetic control strategy based on fixed time disturbance observer is proposed for the
control of fuel cell/battery/ultracapacitor hybrid electric vehicle converter to track battery current, DC bus voltage
stability, robust performance and anti-jamming performance. Firstly, the mathematical model of the converter is
derived from the topology of the non-isolated converter and the parameters are selected, which is the basis for the
analysis of the synergetic control algorithm. Secondly, a synergetic control algorithm is introduced to control the
duty cycle of IGBT. Then, a fixed-time disturbance observer is introduced based on the total disturbance of the
converter system and macros are improved to obtain better control effect. Finally, in Matlab/Simulink environment,
built a fuel cell vehicle model, selected the international standard operating conditions in the overall system for
simulation experiments, the effectiveness of the proposed control strategy is verified by comparing with other

algorithms.
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Fig. 1 Control block diagram of converter system
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Fig. 2 Topology diagram of bidirectional converter
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Tab. Main parameters of power supply
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