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Abstract:

Power System Dynamic Voltage Stability Assessment using Bifurcation Theory and Neural
Networks

AliReza Bahmanyar

Nowadays, power systems are operating closer to their limits, due to economical and environmental
constraints. In this situation, voltage stability and voltage collapse are a matter of considerable concern. The
main causes of voltage instability are, outage of a transmission line or generator, increasing load demand
and the lack of reactive power support.

The analytical methods for voltage stability investigation are classified into static and dynamic
approaches. Statical methods have shown to have promising results, but these methods does not take into
account the power system dynamics that have a great influence on voltage instability. In this thesis, voltage
stability is investigated as a dynamic phenomenon.

Voltage instability is a nonlinear phenomenon and thus, nonlinear analysis methods such as bifurcation
theory should be employed for its analysis. This theory describes the typical ways in which power system
loses its stability. In bifurcation analysis, the equations that describe the power system consist of two types
of variables. State variables (voltage magnitudes, generators angles ...), that change continuously with
system changes and parameters (load power ...), that have slow changes.

The major disadvantage of dynamical methods for voltage stability analysis is their computational time
that makes them to be unsuitable for online application. In this thesis an artificial neural network is

employed for investigating the voltage stability with less computational effort.

Keywords: Artificial neural networks, Bifurcation theory, Dynamic model, Voltage stability
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