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Abstract Aiming at the characteristics of high complexity and high reliability requirements of space
payload systems, a fault diagnosis method based on SysML (System Modeling Language) is designed.
The method incorporates the idea of MBSE (Model Based System Engineering), and proposes a failure
analysis process of space payload system based on SysML. First, a failure analysis related model is estab-
lished for the space payload system based on SysML, in which the SysML meta-model is extended and
defined to meet the needs of failure analysis modeling, thus realizing the description of inter-component
relationships and the relationship between the fault characterization and the directly related components.

Then, an overall framework for fault diagnosis is constructed based on the constructed model, and the
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conversion logic from the SysML models to FTA (Fault Tree Analysis) is provided, thus finally obtain-

ing all fault possibilities. Finally, this paper demonstrates the specific process of the method in practical

application through case studies and verifies the effectiveness and practicality of the method.
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Table 2  Fault tree model of “system data storage failure” bottom event
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Correlation matrix of the Petri net
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Fig. 19  System data storage fault tree model
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Table 3 Fault tree model of “system data storage failure” bottom event
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