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(1. School of Control Science and Engineering, Dalian University of Technology., Dalian 116024, China;
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Abstract; To meet the lightweight and high-reliability requirements of hybrid power systems, research on the energy
management for hybrid-electric aircraft is conducted, with a “direct discharge+isolated charge” power topology constructed.
Based on the state of charge (SOC), a multi-mode power allocation and mode switching strategy is designed, enabling the
dynamic coordination between the generator and the battery. For three representative operating modes: taxiing, parallel
power supply, and controlled charging, several controllers are realized for the power generation side and the battery side,
including power - current dual-loop, current-only control, constant-current charging, and constant-voltage charging. A
full system model with constraints is presented to achieve unified simulations for taxi, take-off. climb, and cruise scenarios.
Results indicate that the proposed approach maintains the stabilities of the safety boundary and SoC while effectively sup-
pressing the fluctuation of DC-bus voltages, reducing the stress of power devices, and offering a lightweight potential.
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