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Abstract: In view of the problem of coupling influence in the system safety analysis of
aero-engines, the coupling fault modeling and safety analysis of aero-engines based on Sim-
scape model were studied. Combined with the general characteristics of fault extension in

model based safety analysis (MBSA), two ways of fault external expansion and internal fault

1 78 B H9 :2020-07-08
TEE R AT 1996 —) . % B 1A, FBEWFR I 10 R RGPS,
BISIESE MG 1969 —) 2 Ho% L AR S0l 1 1 EERFSE 7 1) 0 AT RS 2 S5 2 28 v S E A

E-mail: gnahz@buaa. edu. cn

S| FAE S AR, K BB L S HE S L . 3T Simscape BB AL AS K SIHL R Ge e AP Ar B Oy ik ()] Wi as 8 712 4. 2021,36(4) - 885-
896. CHU Nana,ZHANG Shuguang, GAO Yanlei, et al. Safety analysis method of aero-engine systems based on Simscape
model[ J]. Journal of Aerospace Power,2021,36(4) ;885-896.



886 LT

= % % i

% 36 &

expansion based on modeling language of Simscape model were analyzed. so as to establish a

model considering the coupling faults. Taking the main fuel control subsystem in full author-

ity digital engine control (FADEC) as a research example, formal safety analysis of the inde-

pendent and coupling fault was conducted. The results showed that the Simscape model of

aero-engines system safety analysis based on the system design environment can be used as a

common tool for system design and safety analysis, which can ensure the consistency of de-

sign and safety analysis. Based on the principle of fault mathematics, the model expansion

method and modeling language can flexibly and quantitatively describe the component inde-

pendency and coupling fault characteristics in different physical domains of the actual sys-

tem. The safety analysis based on the extended fault model had the advantages of formaliza-

tion, intuitiveness and objectivity.

Key words:

aero-engine main fuel control subsystem; system safety analysis;

fault-extended model; Simscape software; coupling fault
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