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Model-based failure assessment method
of civil aircraft operation phase

MA Sisi “ ZHENG Yongle MA Biao
(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: The model-based safety analysis ( MBSA) has become increasingly mature since its inception and is
more suitable for complex civil aircraft systems. On the basis of current research and ARP4761A draft, the MBSA
method is used to study the failure assessment method of civil aircraft during the operation phase. Compared to tra-
ditional methods, integrating operational data, functional failures, and equipment failures into the same model is
more convenient for conducting operational failure assessment. Firstly, this paper defines the basic elements of the
operational failure assessment model and sorts out the model construction process, and establishes equipment level,
system level, and aircraft level models containing failure modules based on Simulink. The external lighting sub-sys-
tem of a certain aircraft model was taken as an example to build the model, and a numerical analysis was conducted
on the operational data of a certain fleet. The results show that the the error between MBSA and FTA results is with-
in an acceptable range. At the same time, the FMEA analysis was performed, and the probability of loss of landing
lighting function hazard was calculated and simulated using operational data. 30 simulation results indicate that the
probability of occurrence based on operational data fluctuates around the design value, slightly exceeding the overall
design value, but still meeting the safety requirements.

Keywords: MBSA ; operational failure; simulink ; aircraft system; external lighting subsystem

* Corresponding author. E-mail; masisi@ comac. cc

127



