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ABSTRACT

This project presents the implementation of Volt/Var Optimization & Control
(WOR&QC) in an active distribution system. The objective is to improve voltage quality,
reduce power losses in the distribution network, and enhance the power factor under
varying load conditions throughout the year. The study was conducted using the IEEE
33-Bus Distribution Test System together with Power Flow Analysis implemented in
MATLAB using the Newton-Raphson method. A Capacitor Bank was then installed to
compensate for reactive power and evaluate the overall system performance.

The results demonstrate that the implementation of VWO&C effectively reduces
power losses, improves the voltage profile of all buses to remain within the acceptable
operating limits, and increases the power factor closer to unity (1.0). Consequently, the
system current is reduced, leading to lower I2R losses and improved overall efficiency
of the distribution system.

Furthermore, the hourly analysis conducted over an entire year shows that the
system maintains a better voltage profile after the installation of the Capacitor Bank
and effectively mitigates the impact of load variations during different operating
periods. Therefore, this project provides a practical approach for planning and
developing Smart Distribution Systems capable of accommodating the increasing

integration of renewable energy resources in the future.
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