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Abstract :

With the acceleration of global industrialization and continuous population growth, energy demand

is experiencing a rapid increase. The extensive consumption of traditional fossil fuels not only leads

to a gradual depletion of reserves but also triggers a series of severe environmental issues, such as

greenhouse gas emissions, air pollution, and ecological destruction. In this context, developing and

utilizing renewable energy sources like solar, wind, and hydropower has become a crucial direction

in the global energy sector. This makes large—scale integration of renewable energy into the grid a

significant challenge for grid stability and reliability. To address this issue, efficient energy storage

technology is particularly critical.
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