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Abstract

Due to technological advances, today it is possible to upgrade large-scale
energy storage plants. The modern architecture and technology of these
power plants facilitate the possibility of optimal use of renewable energy
sources and, as a result, significantly reduce energy costs and increase
energy efficiency. Also, by using artificial intelligence and optimization
algorithms, the performance and operation of energy storage plants can be
improved. In this article, the management of large energy storage power
plants is discussed. This article presents innovative measures in the
management of these power plants, which include limitations on the
number of times of charging and discharging. In addition, the cuckoo search
algorithm is used as a powerful and efficient method in solving the proposed
model. This algorithm can find global optimal solutions and can be effective
in improving the efficiency and increasing the profitability of large energy
storage power plants. The simulation results show that the use of this
approach in the management of large-scale energy storage plants brings
significant economic effects. These impacts include reducing energy costs,
increasing productivity, greater independence from fossil fuel sources,
maintaining the stability of the power grid, and improving the performance

of the power transmission system.

Keywords: Large-scale energy storage power plants, distribution substation,
evolutionary algorithm, optimization.

Highlights

e Use of energy storage power plants as an innovative solution in optimizing energy management and smart grids.
e  Utilizing the cuckoo search algorithm as a robust method to enhance the efficiency of energy storage power plants.
e  Providing an economic optimization approach for optimal planning of large-scale storage system planning.
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Table 3: Comparison of the proposed algorithm with other methods
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