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Real-Time Dynamic Modeling and Control of Distributed Hybrid Electric

Propulsion System
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Abstract: To conduct performance analysis and control method research on distributed hybrid electric
propulsion systems, a dynamic real-time model of partially turbo-electric distributed propulsion (TeDP)
system is developed. Dynamic models of a turbofan engine, ducted fans, and motors are built based on
component level modeling methods. A real-time calculation method for TeDP system based on power balance
is designed using distributed iteration to improve real-time performance. An incremental fuzzy logic-based
energy distribution strategy is proposed to ensure the stable and safe operation of the main engine and
electrical system. Results indicate that the model’ s actual time consumption for single step simulation on a
2.1 GHz computer is 0.126 ms, preliminarily verifying its real-time performance. The designed energy
distribution strategy effectively ensures that the battery’ s current limits are not exceeded and the state of
charge(SOC) remains within a healthy range by adjusting low-pressure shaft extraction power.
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Table 1 Design parameters of main engine
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Table 2 Design parameters of duct fan
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Fig.4 Electrical circuit equivalent model of a battery

FL YL A O

Ibar: (12)

e DI PL — Pu)
Vs

bus

M R 46 19 far HL R S (State of charge, SOC)
AT LA B R Y 199 25 o | F 3 A S /R R R Rk AR
| B (SOC, sgn (1)) de

Cra» 3600

A - SOC, Jy v i H R 2S00 1L 5 7 A HL THL )
B, 5 Y H SOC FIHL L E 71 A7 ¢, i 4 {5 3R 11
BEARAT 5 sgn A A5 bR, T A0 T R A TR AR
B Co MM IR KRB, 07 Ahs L, i HL I
LR/

AR L R GER R4 B80T N R 3 TR

3 BEREDGSH

Table 3 Electrical system parameters

SOC=S0C,+ (13)

B f&
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