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Design of Battery-Fuel Cell Hybrid Power Control System
for Electric Propulsion Aircraft

Jung-Cheol Kang, Se-Kyo Chung
Gyeongsang National University

ABSTRACT

This paper deals with the design of a battery—fuel cell
hybrid power control system (PCS) for long-endurance
electric propulsion aircraft. The concept and structure of the
hybrid PCS is first presented. The power converters and
control methods improving the flight time and increasing
payload are then discussed. The simulation results are
provided to verify the proposed design.
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Fig. 1 Power to energy density ratio for eVIOL aircraft[1]
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Fig. 2 Proposed fuel cell-battery power control system
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Fig. 2 Control block for DC-DC converters
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Table 1 Per unit values of the system parameters

Item Value
DC bus voltage (Vi) 60V
Fuel cell voltage (V) 36V
Power ratings (Fuel cell converter) 2.4kW
Battery voltage (Vy, ;) 44.4V1
Power ratings (Battery converter) 5kW
Power ratings (Super—-Cap. converter) 5kW
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Fig. 4 Simulation results (1kW —> 5kW load change)
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Fig. 5 Simulation results (5kW -> 1kW load change)

=
9| X|el2 dho} Lol = x|x}ﬂ|7g|.|%_|l- 3iE=17|t|} 7(|o:i€iA| A|-

Aol Ameiuch(RE oA a2 S 2021RIS-003)

By)

S

]

[1] M. Alzyod, A. Al-Awam, Y. Jeong, S. Kim, “A
multi-phase energy mangement system for hybrid fuel
cell drones, Proc. 2024 IEEE ITEC, June, 2024.

[2] X-G. Yang, T. Liy, S. Ge, E. Rountree, and C.-Y.
Wang, “Challenges and key requirements of batteries for
electric vertical takeoff and landing aircraft,” Joule, vol.
5, Issue 7, pp. 1644-1659, 2021.

- 227 -



