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Transmission delay/packet dropout robustness analysis

of distributed control system of aero-engine

LI Ruichao', GUO Yingging', JIANG Caihong”’, CHEN Yifeng'

(1. School of Power and Energy., Northwestern Polytechnical University, Xi'an 710072, China;
2. Shenyang Engine Research Institute,

Aero Engine (Group) Corporation of China, Shengyang 110015, China)

Abstract: Research on the robustness analysis of distributed engine control system was
conducted to describe the robustness quantitatively. Stability criterion for control system
model considering transmission delay/packet dropout was simultaneously presented in linear
matrix inequality form. Gain matrix was designed utilizing regional poles assignment tech-
nology, and the delay/packet dropout margin of closed-loop systems with poles in various re-
gions was solved and verified. Discussion was extended to the closed-loop poles region selec-
tion in terms of delay packet dropout robustness and dynamic performance. Simulation con-
firmed the validity of the stability criterion. Further analysis result showed that the stron-
gest delay/packet dropout robustness was obtained when closed-loop poles were assigned
near —4. Considering the control requirements of delay/packet dropout robustness and dy-
namic performance comprehensively, it was feasible to place closed-loop poles in disk area

with center between —8 and —4 and radius of 1.
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