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Fig.2 Flowchart of charging load calculation

considering TOU
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Fig.3 Charging load curve without
considering TOU
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Charging load calculation considering TOU for electric vehicles
ZHANG Zhenfu,HUANG Xiaoqing,CAO Yijia,XIAO Bo,YANG Hang

(College of Electrical and Information Engineering, Hunan University,Changsha 410082, China)
Abstract: A method of EV (Electric Vehicle) charging load calculation considering TOU (Time Of Use) is
proposed to coordinate the charging of EVs,which divides the battery charging process into five phases,
calculates,with the consideration of TOU,the probability of each battery charging phase in each period for
an EV according to the probability distribution of trip terminating time and daily travel distance,calculates
the expectation of charging load of an EV for different periods according to the battery charging power of
different phases,and calculates the charging load distribution of total EVs by the central limit theory.
Simulative results show that,the charging loads are concentrated in valley period because of TOU,which
reduces the adverse affect on grid. Compared with Monte Carlo simulation method,the proposed method has
higher efficiency and same results.
Key words: eleciric vehicles; charging load calculation; electric batteries; TOU
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Charging control system of electric vehicles orientating
to local distribution network

SU Su',SUN Xiaoming', LUO Min?, WANG Wei',JIANG Jiuchun', HUANG Mei'
(1. National Active Distribution Network Technology Research Center,Beijing Jiaotong University,Beijing 100044 ,China;
2. Electric Power Research Institute of Guangdong Power Grid Corporation, Guangzhou 510080, China)

Abstract: A charging control system model is developed based on the characteristics of local distribution
network to meet the demands of both power grid and EV (Electric Vehicle) user,which includes three
modules ; TOU (Time-Of-Use) charging period division module,coordinated charging module and user response
evaluation module. Combined with the results of user response evaluation module,the period division module
applies the methods of fuzzy cluster and curve feature identification to divide the periods of TOU charging
price,based on which,the coordinated charging module manages EV charging with three control objectives:
minimum customer charging fee,minimum load curve variance and earliest charging service. Simulative
results indicate that,compared with the uncoordinated charging management,users’ charging demand is met
with the minimum charging fee and the EV charging load is reasonably shifted from daily load peak period
to valley period.

Key words: electric vehicles; time-of-use price; period division; coordinated charging; response evaluation;

electric power distribution
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