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Abstract : [Objective] Aiming at the problems such as rapid load fluctuations, insufficient regulation coordination
and low regulation accuracy caused by the large—scale integration of ultra—fast charging facilities
into the distribution network, a flexible regulation system for ultra—fast charging facilities oriented to
active load balance in the distribution network is proposed. [Method] A six-module regulation system
of "multi-source acquisition — dynamic prediction — flexible decision-making — pulse distribution
— real-time execution — closed-loop optimization" was constructed. A dynamic load forecasting
method integrating adaptive period and LSTM (Long Short-Term Memory) was introduced to
build a multi-objective optimization model that takes into account both the safety of the distribution
network and the charging efficiency. The particle swarm optimization (PSO) is adopted to solve the
optimal total regulation power, and a pulse power allocation algorithm and closed-loop feedback
correction mechanism based on the SOC-load cooperative strategy are further designed. [Result]
Through the design and mechanism analysis of the system architecture and key modules, it is
indicated that the proposed method can achieve active load balance at the distribution network
level and flexible coordinated regulation of ultra—fast charging facilities at the station end in
terms of structure. [ Conclusion] The proposed flexible control system scheme can provide
an engineering—feasible design concept and technical framework for the integrated control of
distribution networks and charging facilities in the scenario of large—scale access to ultra—fast
charging facilities. It effectively takes into account the safe operation of distribution networks, the
energy replenishment efficiency of electric vehicles, and battery safety, and has a good engineering
application prospect.

Keywords : ultra—fast charging facilities; load balance of the distribution network; flexible regulation;
dynamic load forecasting; pulse power distribution; closed-loop feedback
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