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Fig.1 Schematic diagram of relations among influencing
factors of electric vehicle charging loads
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Table 1 Comparison among three typical probability models
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Fig.2 Risk assessment of equipment capacity due
to electric vehicle charging loads™
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Fig.3 Harmonic characteristics when two
chargers are working!®!
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Table 2 Power losses of distribution network
in uncoordinated charging mode™’
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Table 3 Maximum voltage deviation of distribution
network in uncoordinated charging mode™
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High-efficient battery charging system based on current-source PWM rectifiers
GUO Qiang',LIU Heping',PENG Donglin*,ZHANG Yi',LIU Qing'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongging 400044 ,China;2. Engineering Research Center of Mechanical Testing Technology
and Equipment of Ministry of Education,Chongging University of Technology,Chongqing 400054, China)
Abstract: CSR (Current-Source Rectifier) is adopted as the system topology of large-power charging system
to improve its battery voltage adaption and charging efficiency. The indirect current control strategy is
employed to carry out the delayed correction of grid-side voltage signal for the unit power factor control at
grid=side. Based on the traditional CC-CV (Constant Current-Constant Voltage) charging mode,a CC-CV switchover
algorithm based on the fuzzy-reasoning control strategy is proposed according to the electrochemical
characteristics of the battery. The frequency-domination method is applied to analyze the transfer function of
control loop in the CV charging mode and the impact of digital time delay on charging system is
considered. In order to improve the overall performance of charging system,the MATLAB/SISO design tool
is applied to optimize the zero-point position of loop controller and the loop gain for inner current loop and
outer voltage loop. The correctness and feasibility of the proposed strategy are verified by the simulative
and experimental results.
Key words: electric vehicles; currentsource rectifier; electric batteries; charging; fuzzy control; controller

design; indirect current control; transfer functions
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Impact of electric vehicle charging on power system
and relevant countermeasures
GUO Jianlong', WEN Fushuan?
(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: The key points and status quo of the researches on coordinated electric vehicle charging are
summarized ,including charging load description,charging impact simulation and coordinated charging
strategy. The charging load description is classified into three types:charging behaviour,probability model
and intelligent algorithm. The influencing factors of charging load and the relationships among them are
investigated ,and it is suggested that,the stochastic method based on probability model is the main
modelling approach to analyze the random charging behaviour of massive electric vehicles while the
accurate simulation of influencing factor is the direction of model improvement. The impacts of heavy
electric vehicle charging load on power system are summarized in three aspects:system reliability,power
quality and operating economy. The simulative results of charging impact and the relevant control methods
are analyzed,and it is pointed out that,the randomness and distribution of electric vehicle charging should
be more considered and more attention should be paid to its transient process. The coordinated charging
strategies are classified into three types:optimal charging model,optimal market mechanism and business
pattern,and spatial-temporal sequence,all of which are essentially related to the optimization of stochastic
system. It is further pointed out that,the relationship between distribution system planning and coordinated
electric vehicle charging as well as the pricing theory of battery-swapping should be more deeply studied
to provide theoretical basis for the coordinated electric vehicle charging in both time and space
dimensions.

Key words: electric power systems; electric vehicles; charging load; charging impact; coordinated

charging; models
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