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Optimal Placement of Solar Power Plants in Distribution Network for
Improvement of Loss and Reliability using Multi-objective particle
Swarm Optimization Method

Abstract

The use of distributed generation resources is an effective way for responding to load growth and providing a certain level of
reliability. Solar power plants are of widely used distributed generation systems. Due to the particular importance of logging
out a system of operating mode, which can interrupt a large number of customers served, different reliability indices are
considered. Installing solar power plants in a distribution network affects voltage at different points. Therefore, placement
and amount of power injected by solar cells into busbars should be determined so that to have maximum impact on the
distribution system in terms of improving voltage quality and enhancing reliability. The present study aimed to find a
suitable place for a solar plant, resulting in reduced system losses and enhanced reliability indices, using multi-objective
particle swarm optimization algorithm. The proposed method is implemented using the MATLAB software on the Billington
system (RBTS).

The results show that solar power plants can have positive effects, such as improving reliability and improving the voltage
quality on distribution networks, depending on the specifications, technology and location of the network connection.

Keywords: Solar power generation system, optimal placement, particle swarm optimization algorithm, distribution system,
reliability
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