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Localization and classification of faults in power networks
under short-circuit inception

A.G. Merkushev

In the paper it is considered the problem of identifying faults in arbitrary topology power networks of under short-circuit inception. Identification problem implies localization and classification of the faults based on measurements of phase currents and voltages at the reference point or points.

In the theoretical part of the paper the concept of stationary states and phasor description is applied to obtain recursive procedures to simulate nominal and faulty modes of the power network. It is shown that identification procedures possesses two fundamental non-uniqueness associated with topology properties of power network and inner uncertainty. Factors affecting the quality of identification results are studied. It is also proposed a convenient mathematical formalism for network procedures expressed in terms of mappings.

The experimental part of the paper presents results of numerical analysis of identification procedures. In particular statistical analysis is applied to study sensitivity of identification procedures to different factors affection the quality. Also proposed identification procedures are verified on available experimental data for real-world power networks and on a large sample of model data.

As a result it is shown that proposed identification procedures have sufficient stability and are capable to handle faults in real power networks. Practical application feasibility of derived fault criteria principles is studied. Further development prospects of network procedures associated with the account of slow time-dependent processes are formulated.
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