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Abstract:

On-Line Identification of Weak Locations in Power Systems Considering Voltage
Stability Using Neural Networks

Amir Akhtari

Nowadays, economical and environmental reasons have forced the power systems to
be operated closer to their stability limits. Voltage stability analysis is concerned with the
ability of assessing voltage at all system buses under normal conditions and after being
subjected to disturbances.

PV curve analysis is widely used in the industry for investigating voltage stability
problems. However, PV analysis does not provide any information about weak locations
with potential voltage problems in the system. This thesis presents a new index called
Voltage Stability Margin Index (VSMI) for finding the weak locations in a multi-machine
power system. The new method (or index) is based on the relationship between voltage
stability and the angle difference between sending and receiving end buses. This
relationship is derived for a simplified two-bus system and later applied to a multi-
machine system by using the system Thevenin equivalent circuit seen from a given load
bus.

Neural networks (NNs) have recently received widespread attention from researchers
as atool for on-line voltage stability assessment. Multi-layered Perceptron neura network
isused in this thesis to estimate the parameters of the Thevenin equivalent circuit and also
to estimate the voltage stability index.

New England 39-bus system is used to illustrate the accurateness and effectiveness of
the proposed approach.

Keywords: Neural Networks, Power System Voltage Stability; Voltage Stability Margin
Index; Wesak Locations.
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