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Modeling and diagnosis of technological systems using colored Petri nets

Identifying faults and analyzing their consequences are important tasks during the investigation of technological systems. A number of diagnostic methods are known in the literature and the model-based methods are very popular among them.
Petri nets and their different extensions (such as colored, timed or hierarchical nets) are powerful tools for modeling discrete event systems. For example colored Petri nets are often used for modeling production lines. It is important that the resulted models describe not only the normal (faultless) operation of the system but they also take account of different, randomly occurring errors occurring in the system.
In my thesis I develop the colored Petri net model of a manufacturing system using CPNTools. The investigated manufacturing system consist of two production lines and a robot serving them. I also build randomly occurring faults into the model using a probabilistic function. I develop both the timed and the untimed models of the manufacturing system then I analyze the operation of the system via simulation and with the occurrence graph of the Petri net.
In many cases the normal or faulty operations of technological processes can be characterized by a series of events having discrete or qualitative valued variables. In this case the occurring deviations can be generated by the comparison of the normal and the actual events. Based on these deviations the P-HAZID diagnostic method can find the cause of the faults using backwards reasoning.
In my thesis I develop the qualitative model based colored Petri net model of a simple tank filling process as an example of a technological process. The resulted model describes both the normal (faultless) and the different faulty operations of the process. The developed Petri net model is also able to generate the deviations belonging to the different operational modes. Taking advantage of the hierarchical modeling I develop the Petri net models of complex technological systems such as different connections of tanks. I investigate how the occurrence graph can be used for identifying the possible faults knowing the real sequence of events from the technological system.
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