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Application of Dynamic Uncertain Causality Graph
to fault diagnosis in chemical processes

YANG Jiajing' , ZHANG Qin®, ZHU Qunxiong'
(1.College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China; 2. School of
Computer Science and Engineering, Beihang University, Beijing 100083, China)

Abstract ; Chemical processes have the characteristics of high complexity and high risk, and the production process
is in a continuous operation for a long period of time. Once a fault occurs, huge losses will be the result, so the re-
al-time process monitoring and fault diagnosis of the chemical process are of great significance to ensuring the safety
of the chemical production. The Dynamic Uncertain Causality Graph ( DUCG) is a methodology used to deal with
knowledge representation and reasoning of dynamical uncertain causalities. DUCG is able to compactly and graphic-
ally represent uncertain causalities, simplify the graphical knowledge base based on the online evidence and expand
events as independent random event expressions, and finally reveals the qualitative reasoning results ( the set of the
possible hypotheses) and the probabilities of these hypotheses. In this paper, we use the TE ( Tennessee Eastman)
process as the test platform, and the knowledge database is built for the new real-time process monitoring and the
fault diagnosis is applied to the chemical process based on the DUCG and the real-time online fault diagnosis is per-
formed. The results show that the fault diagnosis method based on the DUCG for chemical processes and our soft-
ware system are very effective.

Keywords : Dynamic Uncertain Causality Graph; fault diagnosis; chemical process; Tennessee Eastman
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