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In electrical power systems a large number of messages and alarms are transmited to the control center in case of disturbances. These disturbances are associated with faults that may be of different types and can occur anywhere the system. In such situations part of the system is in general isolated in order to eliminate the fault. Protection devices are responsible for detecting the occurrence of a fault and isolating conditionsas soon as possible. Then, it is essential that the fault location is determined in a very short time. In the control center the operator usually has to draw conclusions from a large amount of information, which may be very time-consuming. Other problems suchas: protection devices failures, communication problems, acquisition of corrupted data, etc. can make the fault location a very difficult task.

Intelligent system applications to fault diagnosis have been prposed in the technical literature. Many of them are based on the use of expert systems. The major drawback of these methods is the difficulty to deal with new or corrupted alarm patterns. Some methods baseds based on the application of artificial neural networks have also been proposed for system fault diagnosis. These methods usually assume that the protective system is well-defined, with the availability of all messages and alarms at the control center. This situation may not happen for practical power systems. In this work an artificial neural network based methodology is proposed for fault location and diagnosis. Several artificial neural networks are employed, each of them being responsible for detecting faults involving a limited number of components. This strategy leads to the construction of artificial neural etwork classifiers with a reduced number of input variables. Each ANN is trained offline by considering in the training set several alarm patterns associated with fault occurrences involving the monitored components. These alarm patterns also include situations for which protection devices do not work properly.

The proposed methodology is tested using a test system and a real Brazilian system. Test results shows the excellent generalization and discrimination capability provided by the ANNs. Correct classifications are obtained even for dificult situations involving protection device failures, loss of data, corrupted data and other alarm patterns not considered in the training phase. It is shown how, in some situations, the ANNs individual diagnosis can be used together in order to produce a final diagnosis.

