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Electric Vehicle Charging Strategy Based on Parrot Algorithm and
Split-phase Voltage Quality
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Abstract: [Purposes] The electric vehicle (EV) charging stations within distribution networks
are predominantly of single-phase loads. The widespread and random connection of EV's exacerbates
issues related to split—phase voltage quality within the distribution grid. Aiming at the problem of mas-
sive disordered access of EVs, a two-layer electric vehicle charging guidance strategy based on parrot
optimization algorithm and split-phase voltage quality is proposed. Split-phase voltage harmonics,
split-phase voltage deviation, and three-phase voltage imbalance within the distribution network are
included as objectives in the model. [Methods] In the inner layer, an improved parrot optimization al-
gorithm was used. Simultaneously, in the outer layer, a split-phase harmonic current algorithm based
on the forward-back generation method was constructed. This algorithm substitutes the optimized

grid—connected power obtained in the inner layer to achieve the optimal split-phase voltage quality af-
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ter the grid connection of EVs. [Results]Example results demonstrate that the proposed EV charging

strategy is effective in ameliorating three—phase voltage imbalance, split-phase voltage deviation, and

split-phase harmonic voltage issues within the distribution network. Additionally, it enhances the utili-

zation of new energy and the overall energy efficiency of distribution network operations.

Keywords: voltage quality; electric vehicles; charging strategy; parrot optimization algorithm;

split-phase connection
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Fig.1 EV split-phase charging flowchart
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Fig.2 Schematic diagram of EV access to the grid
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Table 1~ Overall voltage qualities of distribution network under
different scenario accesses
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