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Engine Energy Management Based on Nash Optimal Distributed Model
Predictive Control

XIAO Lingfei, TAN Yushuo, LIU Peisong, HU Junyuan
(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: In the context of the interconnection and partial independence of the propulsion and electric power
systems of more electric aircraft, a more electric aircraft engine energy management algorithm based on Nash
optimal distributed model predictive control is proposed. Initially, an architecture for the energy management
system of more electric aircraft engines is introduced, and each part of the system is modeled. Subsequently,
for the controlled object, a distributed predictive control algorithm considering interactive variables is
proposed based on Nash optimal theory. Furthermore, the convergence of this algorithm is analyzed and
proven, with convergence conditions provided. Simulation experiments based on component-level models
demonstrate that the proposed energy management architecture, along with the Nash equilibria-based optimal
distributed predictive control algorithm, exhibits rapid response and superior control performance. When
applied to the aircraft engine control, the adjustment time is less than 2 s, and it ensures that the DC bus
voltage remains within an appropriate range, effectively managing variable loads.
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SRR ZHE e CAY ZHa
4 3%
T 4% P 5 &‘%igiu 10
z IR
AR S Bl 7 20 HL B LR 1
WERZR M w, WE R w,,
10 S A e 3 1 RALHLL R 1
BEZH w,, R R,
R i I e
OB R B, 10 R ERK /s 20

KRBT AT R % B8 B A g Z Wi s &
BB o3 A =TI A ] AR 5 A% 4t A i T 4
SEYEXTH, F A B A5 i ] 13~ 18 T o

13 5 & 14 2R B4 3 F a0 A et % s |
7 ik 1) 43 A 2 I 4 5 A% e 43 v 4 ik
S B R W IR EE RO X . PTRAE 3 T AT I
e 19 o A X T 42 T R X A PR Al 6 3ok R v R B
BRI SCELT TR 25 R 1 0 ek T 4 o B vk
FEAE — o R A R 25, BLOR Ol IR il 3R B 1R 22

1.00F _72&%%%
— — — Sy TR

® —— MR IR
# 095t
UE _____________
5
m 0.90

0.85

10 12 14 16 s 20
fstiEl /s
E 13 H— A R il e i

Fig.13 Normalized low-pressure shaft rotational speed
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Fig.14 Normalized high-pressure shaft rotational speed
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