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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, the traditional dynamic causal digraph model has the drawback dealing with the process fault, since it only locates the fault on the variables instead of the responsible process components. In order to improve the fault diagnosis results, 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 to a biological wastewater treatment plant, where the activated sludge process represent the main unit for the removal of organic and nutrients compounds. The process is simulated in Matlab/Simulink environment based on first-principle models. Two fault scenarios were selected to study based on the process knowledge. Firstly the aeration supply system was considered, and the fault of the oxygen sensor was represented and analyzed. The second considered fault is a process fault, which is the change in the biomass growth rate due of high concentration of toxic metal in the influent wastewater. The application results are presented and discussed, showing the benefits of the enhanced causal digraph method.
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