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This thesis presents application of Multi-Stage Hierarchical Artificial Neural Network (MSHANN)

process fault detection and diagnosis. The advantages of using MSHANN are the ability to detect faults

during transient period, the efficiency of training the artificial neural networks and the effectiveness of

classification of the multiple simultaneous faults. From computer simulation using a model of a continuous

stirred tank reactor (CSTR) and a model of a binary distillation column which have long settling time, MSHANN
successfully detects and diagnoses single faults and double faults during transient period.

Furthermore, this thesis presents application of MSHANN not only in process fault detection
and diagnosis, but also  fault identification (determination of the degree of fault) and fault accommodation
(control reconfiguration) during transient period. The results from computer simulation using a hinary
distillation column show that MSHANN can detect, diagnose and identify every considered single fault during
transient period, and some single faults accommodation can be achieved.
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