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Extended Abstract:

Fault diagnosis system, which detects and locates the faults, is demanded by industries concerning quality, efficiency, environment and safety. By providing the supportive information for the operators or recovering the process automatically, the fault diagnosis keeps the complex process running efficiently and safely, which brings enormous economical benefits to the industries.
Numerous fault diagnosis methods have been developed to meet the demands from both the industries and the academia. Among these methods, causal digraph based reasoning methods have attracted more and more attention from the researchers. With the introduction of the quantitative knowledge of the process into the digraph model, new inference mechanisms have been developed to improve the fault diagnosis performance. The latest development of the causal digraph method is the dynamic causal digraph reasoning, which utilizes dynamic models to describe the cause-effect relationships between the process variables. On the basis of the dynamic causal digraph model, the inverse inference mechanism has been developed to locate the fault on the variables and to identify the fault natures.
However, in the case of a process fault, locating the fault on the level of the process component is desired by the industrial applications, which in turn requires locating the fault on the arcs of the digraph. For this reason, this paper firstly introduces the knowledge concerning the relationships between the process equipments into the digraph model in the form of the inter-arc knowledge matrix. Secondly, a new inference mechanism is proposed to locate the process fault on the arcs with the knowledge matrix. The located faulty arcs in turn imply the possible faulty process components.
The proposed method was applied with a three-layer board machine of Stora Enso Oyj, which was simulated with the advanced board machine simulator (APROS, VTT). Four different fault scenarios were selected to study on the basis of the interview of the plant personnel. The results show that the proposed method is able to find the responsible arcs in the case of the process faults.
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