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Optimization Strategy for Orderly Charging of Electric Vehicles
Based on LC-ASSA

LI Na',ZHANG Jianwen', MA Chao', OUYANG Puyan®, LU Wentao’, YUAN Peisen’
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Abstract: To address the issues of intensified distribution network load fluctuations and increased operational pressure caused by
large—scale uncoordinated charging of electric vehicles (EVs) , this paper proposes a multi-mechanism improved sparrow search
algorithm, namely the logistic—chaos enhanced adaptive sparrow search algorithm (LC—ASSA). Firstly, a mathematical optimization
model for orderly EV charging is established with dual objectives of minimizing load peak—valley difference and user charging costs ,
while comprehensively considering grid security constraints and user charging demands. Aiming at the shortcomings of the standard
sparrow search algorithm (SSA) in large—scale scheduling, such as susceptibility to local optima and slow convergence, LC—ASSA is
proposed. This algorithm integrates Logistic chaotic initialization, adaptive adjustment of the proportion of discoverers, and Lévy flight
mechanisms into SSA, effectively enhancing population diversity, global search capability, and convergence speed. Finally,
simulation experiments validate the proposed method. The results show that, compared with the original SSA, LC—~ASSA reduces
execution time by 62.87%, lowers user charging costs by 1.03%, and optimizes the comprehensive fitness function value by
approximately 0.92%, significantly outperforming comparison algorithms. This fully demonstrates the effectiveness and superiority of
LC-ASSA in intelligent orderly charging scheduling of electric vehicles.

Key words: electric vehicles; intelligent scheduling; sparrow search algorithm ; peak—valley difference optimization; orderly charging
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