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Abstract. This paper presents the development and application of a neural networks-based scheme for
fault diagnosis, including detection and classification, for fossil electric power plants. The scheme is
constituted by two components: residual generation and fault classification. The first component gen-
erates residuals via the difference between measurements coming from the plant and a neural network
predictor. The neural network predictor is trained with healthy data collected from a full scale simulator
reproducing reliably the process behavior. For the second component detection thresholds are used to
encode the residuals as bipolar vectors which represent fault patterns. The fault patterns are stored in
an associative memory based on a recurrent neural network. The scheme is evaluated via a full scale
simulator to diagnose the main faults appearing in this kind of power plants.
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1 Introduction

Due to increasing demands on reliability and safety of technical processes, vari-
ous fault detection and diagnosis methodologies have been proposed in the litera-
ture, which can be broadly divided into model based techniques, knowledge-based
methodologies and empirical or signal processing techniques [4]. There are two
classes of model-based approaches. In the first class, quantitative models are used
which generally utilize results from the field of control theory. In the second class
qualitative reasoning and qualitative modelling are used. The quantitative model-
based approach relies on the idea of analytical redundancy that makes use of system
analytical mathematical model. Among them are the fault detection filter [1], the
parity space approach [3], the parameter estimation approach [12] and the observer
approach, ([25] and [10]). However, good diagnostic performance is difficult to



