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Abstract

Over the past decade, the complexity of the electrical distribution network has been
significantly increased. Power flow of the network has been changed from
unidirectional to a dynamic scenario with the introduction of distributed energy
generators, and the network complexity has been increased with the introduction of
numerous power electronic devices and the diversification of loads. In order to ensure
the reliability of this complex network, it is essential to provide accurate information
and feedback to the control center governing it. If the system operator knows exactly
where the system stands in terms of its stability and operation, he would be able to get
the best decision in any situation. This has created a demand for more sophisticated
tools and equipment which aids in network monitoring and analysis in present time.

Real time modeling of the network plays a vital role in achieving this.

Further, implementation of a grid wide sensor network is one of the primary
requirements of a smart grid. Extraction of the exact state of the network, to create a

decision support system, is impairable from building a user friendly smart grid.

This project envisages a methodology, as to how a medium scale distribution company
can make use of the imperfect data from their smart meters, distribution automation
devices and boundary meters to derive an accurate, real time, network status map for
distribution control center operation. In this project, a statistical criterion based on the
weighted least square method of power system state estimation has been used to
demonstrate a successful, consistence network voltage and current estimation system,
which has been developed to be the core of a practical distribution control center
operation software. The network topology is directly extracted from the Geographical
Information System (GIS), enabling to grab the most updated picture of this rapidly

evolving system.
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