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Framework planning considering coordinated charging of electric vehicles in

active distribution networks

MA Wenbiao', CHENG Liang®, CHEN Hongkun®

(1. Shuozhou Power Supply Company, Stato Grid Shanxi Electric Power Co. , Ltd. , Shuozhou 036000, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract; Under the circumstances of development for scaled electric vehicles (EVs), it is of great significance to
rationally control and optimize the EV charging load and carry out the structure planning of the active distribution net-
work. This paper establishes a bi-level model for structure planning of active distribution networks based on the regu-
lation of the EV charging load. Firstly, taking the uncertainties of distributed generation and load into consideration,
the main process framework for EV charging load forecasting is constructed, and then the dispatching method of the
charging load is described and the mathematical model of structure planning for active distribution networks is build
up. In such a mathematical model, the planning layer aims at the lowest comprehensive economic cost for kilowatt-
hour of electricity and the operational layer is targeted at minimizing the load curve variance, Secondly, in the process
of model solving, the Prim algorithm is utilized to improve the population generation process of particle swarm opti-
mization (PSO) and constraints are processed by a penalty function so as to improve the efficiency and precision of
algorithm. Finally, the rationality and validity of the model are verified by an actual distribution network.
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Figure 1 Variations of Wind and PV Power in typical days
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Figure 2 Variations of load in typical days
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Table 1 Parameters of users’ charging habit
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Figure 3 Charging load curve of EVs for different scales
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