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Abstract

During the last decade, significant change of direction in the development of automation
theory and its application has attracted great attention from the academic and industrial
communities. The concept of "Intelligent systems" has been suggested as an alternative
approach to conventional. The objective is to introduce new mechanisms permitting a more
flexible automation system, but especially more robust one, able to deal with model
uncertainties and parameter variations. In this work, we examine and illustrate the use of fuzzy

logic in diagnosis for fault detection and isolation in compression system.

Model-based fault detection and isolation (FDI) is an approach with increasing attention in
the academic and industrial fields. In FDI, the discrepancies between system outputs and model
outputs are called residuals, and are used to detect and isolate faults. This thesis proposes a
model-based architecture for fault detection and isolation based on fuzzy methods. Fuzzy
methods are used to derive residuals models for the process running in normal operation and
for each fault. When a fault occurs, fault detection is performed using the residuals. Then, the
faulty fuzzy models are used to isolate a fault. The FDI architecture proposed in this work uses
a fuzzy decision making approach to isolate faults, which is based on the analysis of the

residuals. Fuzzy decision factors are derived to isolate faults.

This thesis describes a general architecture for diagnosis, fault detection and isolation of a
compression system. The compressions systems are crucial part of most chemical and
petrochemical plants. It's a system being very complex by its physical structure as well as its
behavior (surge problem). The wvalidity of the proposed methodology is illustrated by the
application of this approach to the compression system of SC3/ SONATRACH of DJELFA

has shown its ability to detect and isolate the incipient faults.
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