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ABSTRACT
TE 154664

Protecting transmission lines is one important task to safeguard electric power systems.
The transient fault signal on transmissior lines nced to be detected, classified and located
accurately and cleared as fast as possible. Fourier transforms are not so effective methods for
analysis signals. This thesis presents an application of a combination between discrete wavelet
transforms (DWT) and artificial neural networks (ANNs) in fault diagnosis for a power system
with a 560 kV single circuit transmission system. Fault simulations are carried out using
ATP/EMTP program, with a frequeicy-dependent transmission line model. Post-fault voltage and
current signals are used in the analysis. The mother wavelet daubechies4 (db4) is employed to
decompose, high frequency component from the voltage and current fault signals. Post-fault
voltage and current signals in the first scale that can detect fault are considered as inputs for the
training and test pattern of ANNs. The results obtained from ANNs are used to locate faults, and
identify faults. A comparison between back-propagation (BP) neural network and probabilistic
neural network (PNN) is performed for fault location while a comparison oetween BP and radial
basis function (RBF) neural network is detailed for fault identification. It is shown that the
combination of wavelet transform and ANNs is a powerful tool and gives satisfactory results.
Errors in fault location obtained from BP and PNN are 0.6 km and 0.2 km respectively. In
addition average accuracy values obtained from BP and RBF are 98.611% and 96.065%
respectively. It can be concluded that the combination of wavelet transform and artificial neural

networks will be very useful in the development of a power system protection scheme.



