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Abstract

With the continuous deepening of the new energy process in the power grid, the structure of the power system is constantly being
optimized and adjusted. High voltage SVG and high-voltage frequency conversion are widely used in power grids and enterprises.
The application of energy storage technology plays an irreplaceable role in improving the efficiency of the power grid, ensuring its
stability, and saving electricity costs. During the operation of traditional high-voltage SVG, the DC side voltage fluctuates greatly,
requiring the configuration of large capacity capacitors to maintain stability. The DC side voltage of each unit in the series bridge
chain may be unbalanced, posing a threat to device safety. However, high-voltage energy storage devices require specialized
transformers, high-voltage cables, and high insulation equipment, which significantly increases the construction cost. Inconsistent
voltage between battery clusters can easily cause circulating currents, which require additional control strategies or decentralized
architectures (increasing the number of inverters) to alleviate. At the same time, the construction of high-voltage energy storage
devices and high-voltage SVG devices in household scenarios involves scattered equipment (such as separation of inverters and
batteries), and the connection lines cannot be standardized, which increases the difficulty of construction.
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