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Failure effect analysis based on system behavior model
— A bond graph approach —

Takehisa KOHDA*, Koichi INOUE*, Syozo TAKADA**,
Hajime ASAMA=*** Hiroyuki HIRAOKA**** and Akihiro MATSUMOTQ*****
*Kyoto University, **Waseda University. ***RIKEN, *****Chuo University, *****Toyo University

Failure effect analysis (FEA) plays an important role in the design of reliable and safe systems.
However. conventional FEA methods depend on the expert judgement and experience, which may
lead to an erroneous result. To prevent this problem, this paper proposes the use of bond graphs
(BGs) to FEA, which represent the system behavior in a unified way from the viewpoint of energy
flow. Based on a system BG, not only the system state equations, but also all process variables such
as pressure and flow can be obtained in functional forms of state variables and input variables. The
effect of a component failure or abnormality on any specific process variable can be evaluated
qualitatively as well as quantitatively, based on the steady state condition and the functionnal form
expression of the specific variable. An illustrative example shows the details and merits of the

proposed method.

Keywords : Failure effect analysis, Bond graphs. System state variables. Steady state conditions,

Deviations, Qualititative analysis
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