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Current Stress Optimization Strategy for Bidirectional DC-DC Converter of Multi-electric Aircraft
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2.The 92283th Unit of PLA, Shanghai 200000, China)

Abstract: The bidirectional DC-DC converter has an important application in multi-electric aircraft power
system. In order to improve the efficiency of dual active bridge bidirectional DC-DC converter, an optimal control
strategy based on dual phase shift mode combination control was proposed. In order to reduce the current stress of
the converter and improve the efficiency of the converter, based on the mathematical expressions of the inductor
current, transmission power and current RMS of the converter under different modes, Lagrange equation was used
to obtain the phase shift function which minimizes the peak inductance current under different modes and different
voltage regulation ratios. The peak current and current RMS value of the inductor under dual phase shift mode
combination optimization control, single phase shift control, extended phase shift control and single mode one
control mode of dual phase shift were compared by simulation. The comparative analysis shows that the dual phase
shift mode combination optimization control not only reduces the system current stress, but also reduces the
converter current RMS, which has more advantageous in improving system efficiency.
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Fig.1 Dual active bridge DC converter topology
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Fig.2  Operating waveforms for four modes
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Fig.3  DPS control four modal operating characteristics
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