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Objective: Aiming at the problems existing in the connection of large-scale ultra-fast charging
facilities to the distribution network, such as distorted perception of vehicle—grid interaction, conflicts
between distribution network safety and ultra—fast charging of electric vehicles, optimization of the
utilization rate of charging piles, and insufficient collaborative regulation capacity of energy storage
in the distribution network, a design scheme of an intelligent regulation terminal for achieving vehicle—
grid interaction of large—scale ultra—fast charging facilities is proposed. Method: Construct a terminal
architecture that integrates "multi—-source data collection and vehicle—grid status perception — vehicle—
grid interaction strategy optimization — dynamic power allocation — energy storage collaborative
regulation — real-time response and feedback - safety and protocol adaptation". The end—edge—-
cloud collaborative mode is adopted to achieve multi-source information fusion and hierarchical
decision—-making. The multi-party benefit coordination among the power grid, users and operators
is achieved based on multi—agent game and multi-agent reinforcement learning. The available
power of the power grid and energy storage systems is jointly allocated through priority assessment
and proportional fairness algorithms, and a fast closed—loop response mechanism is constructed
on the edge side. The designed intelligent regulation terminal has achieved an organic synergy of
state perception, strategy generation and execution control in its structure, meeting the engineering
requirements for real-time performance, reliability and scalability in large-scale ultra—fast charging
scenarios. Conclusion: This terminal design scheme can provide engineering—deployable vehicle—grid
interaction infrastructure support for large—scale ultra—fast charging stations without relying on specific
energy storage technology routes, and has a good prospect for promotion and application.

ultra-fast charging facilities; V2G; intelligent control terminal; dynamic power distribution;
energy storage synergy; end-edge-cloud architecture
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