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Hierarchical Reactive Power Scheduling Strategy for Electric Vehicle Charging Stations in V2G Mode
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Abstract: Aiming at the adverse effects of large-scale electric vehicle charging load on the distribution
network , based on vehicle to grid (V2G) technology, a V2G reactive dispatching strategy combining the non-
dominated sorting genetic algorithm and the local optimization of global objectives algorithm was proposed. The
superstructure was based on the ordered charging strategy of electric vehicles based on the non-dominating ranking
genetic algorithm, and the standard deviation of the user's starting charging time distribution was optimized with
load mean square deviation, charging cost and voltage offset rate as the target, and the starting charging parameters
that meet the needs of users were obtained. The sub-architecture was a local optimization algorithm for global
targets, which optimizes the amount of reactive power compensation with voltage offset rate as the target for
vehicles that can provide reactive power compensation. Finally, taking the IEEE100 node system as an example to
simulate, it was found that this method can provide charging station operators with better load peak-valley
difference, charging cost, voltage quality and other charging methods, and the hierarchical scheduling strategy can
better ensure the safety and economy of the power grid compared with the single-layer scheduling strategy.
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Fig.1  Dispatching architecture of charging station
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Fig.3  Solution steps of V2G reactive power optimization
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Fig.11 Node diagram corresponding to the improved test system

& FE B 8] 2Ry 24 B BT, 5 100 A4 TAEZE Y
S PRI 70 LR T 100 15 78 78 HL 3l 15 sl 1 L Bl 4
FL SR A R EE Wl ) 13 A5 (B =244
FF i e A5 0 51 4 50% , 30% , 20% ., 117 EL AR A
Filt K 7N NIND B 100, 32 1% K 0 MAXGEN Ht
100, 78 A% P, H0.03, 38 AR P_H 0.8, Wik
(I 1, JhS7 3247 20K, T )2 LOGO Bk iy 2
BN 2 HLO.1,

TE Matlab R2020a ¥5 455 T € 57 76 HL b &R Se )5
FURETRY | X AR SCHE 1 53 2 0] B SR e SR iy vk
AT

FE B R, SR 432 J0 T o8 R R W oK i
i, LA 5] 70 N SBFTHTVE L BD 7041 =2 5e
FH P 46 7 H I [R]43 A6 B AR T 25 E, 3X 70 ZH AR

45



BAEF 2024F F54% F 104

F V2GR TR SAFE A B3Es AR RER

22 (ELAY FLAR LR XS B = A HAR(EAR B 40

1. &2 R,
1 Pareto SREN I X A A AT R E S FHREEZER
Tab.1 Pareto solution set table of standard deviation value
of the distribution of user start charging time in

corresponding region
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Tab.2  The Pareto solution set of multi-objective optimization
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Fig.12  Pareto solution set graph of multi-objective optimization
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Tab.3  Comparison of optimization results of load

mean square deviation index
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Tab.4  Comparison of optimization results of charging cost index
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Fig.16 Comparison diagram of voltage optimization

results when voltage quality is optimal
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Tab.5 Table of average value of voltage deviation

and average value of network loss
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