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Analysis of the stability mechanism of grid—connected energy storage in weak power grid and
island operation
Yongfang Shen
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[Abstract] This paper aims to analyze the stability mechanism of grid—connected energy storage in weak grids
and islanded operations. With the access of a high proportion of renewable energy, the inertia of the grid
decreases, and stability issues become prominent. Grid—connected control simulates the external characteristics
of synchronous generators to independently build voltage and frequency support, providing key inertia and
damping for the system. The article explains the difference between it and grid—following control, focusing on
the mechanism of enhancing strength, suppressing oscillations, and improving stability in weak grids. It discusses
its core role as the main power source in establishing a framework, balancing power, and ensuring quality in

isolated islands, and looks forward to technical challenges and developments. Grid—connected energy storage is a

key technology for building stable operation of power systems with a high proportion of new energy.
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