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Abstract

The growing population has led to issues such as fossil fuel shortages and increased greenhouse
gas emissions, prompting the search for solutions to address these challenges. One such solution
is the transformation of conventional cities into smart cities. The aim of this research is to reduce
costs in smart cities. In Iran, the adoption of innovative approaches for optimizing urban
planning, such as the use of metaheuristic algorithms and artificial intelligence, is essential. One
of these algorithms is Bio-Geographical Optimization, which is inspired by nature. This
descriptive and analytical study examines the application of the Bio-Geographical Optimization
algorithm to analyze fossil fuel shortages and the increase in greenhouse gases. In this algorithm,
each urban area is considered as an individual entity with its own suitability index. Data analysis
using this algorithm was conducted in MATLAB software. Optimization is performed through
the Bio-Geographical Optimization algorithm, which is an evolutionary algorithm. Three
modifications have been applied to the algorithm, leading to improved optimization results. In
this study, the power generated by solar and wind power plants is calculated and subtracted from
the total demand on the network. The amount of demand that needs to be supplied by micro
turbines, fuel cells, and batteries is optimized using a cost-minimizing objective function.
Optimization was carried out for 24 hours and analyzed under three scenarios. The results show
that the presence of electric vehicles and the ability to turn distributed energy resources on and
off significantly reduces system costs. In the complete scenario, the use of electric vehicle
charging and discharging minimizes the overall network costs. This study demonstrates that the
integration of these technologies can contribute to cost optimization and energy efficiency in
smart grid networks.
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