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Fig.1 Block diagram of online monitoring,analysis and
evaluation system for EV charging station
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Fig.2 Operating conditions at low-voltage side of
distribution transformer
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Fig.3 Operating efficiency and total harmonic distortion
of distribution transformer, varying with load rate
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Fig.4 Total harmonic distortion and power factor of
EV charger,varying with charging power
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Fig.5 Spectrum of harmonics and inter-harmonics
for PCC of EV charging station
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Fig.6 Index system of comprehensive evaluation
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Table 1 Data of unified EV indices

Ei=R 0 M, M, M, M, N
Ry 0 0.06 039 1 0.32
Ry, 0 004 028 1 0.61
Ry 0 007  0.38 1 0.19
R 0 0.08  0.37 1 043
Ry 0 0.05 032 1 0.35
Ry 0 007 037 1 0.32
Ry 0 006 035 1 0.86
Ry, 0 0.04 037 1 1.17
Ry 0 0.08 029 1 0.42
Ry 0 005 034 1 0.68
R 0 0.09 036 1 0.26
Ry 0 0.07  0.29 1 0.36
Ry 0 0.05 034 1 0.27
Ry 0 008  0.37 1 0.18
Ry 0 0.06  0.39 1 1.26
Ris 0 0.04 032 1 0.21
R 0 0.08 034 1 0.41
Rs, 0 007 037 1 0.56
Rs, 0 0.05 036 1 0.67
Rs 0 006 0.8 1 043
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Table 2 Weight and angle of indices at project level
fibn BGE /() || B BRE A/
R, 0.183 65.88 Ry 0.152 54.72

R, 0.171 61.56 Rs 0.293 105.48
R; 0.201 72.36
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Table 3 Weight and angle of indices for
charging/discharging of battery

febn RE MIEM/(0) | f5bR KR fER/C)
Ry 0.123 44.28 Ry 0.422 151.92
Ry 0.144 51.84 Ry 0.102 36.72
Ry 0.075 27.00 R 0.134 48.24
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Fig.7 Comprehensive evaluation of EV conditions
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Fig.8 Statistical distribution and fitting curve of
EV start charging time
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Fig.9 Statistical distribution and fitting curve of
EV initial state of charge
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Online monitoring,analysis and evaluation system for EV charging station
ZHOU Niancheng',PU Songlin',WANG Qianggang',JIANG Guangxue’,ZENG Xianping’, CHEN Min?

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongging University ,Chongging 400044, China;2. Chengdu Power Supply Company,Chengdu 610000, China)
Abstract: An online monitoring, analysis and evaluation system for EV (Electric Vehicle) charging station
is designed and developed,which adopts the PCl-bus-based multi-DSP structure and consists of multi-DSP
acquisition terminal ,vehicular terminal,industrial PC and interfacing circuits. The voltages and currents of
PCC (Point of Common Coupling) and chargers are collected in real time,based on which,different power
quality indices are calculated. All monitoring data are gathered via PCI bus,based on which,the operational
characteristics of transformers and chargers are analyzed. The operating and charging information of EV is
received via GPRS and the radar map method is applied to comprehensively evaluate the conditions of EV.
The probability distributions of EVs’ start charging time,initial state of charge and daily mileage are
statistically analyzed. The results of practical operation show that,the system is stable and reliable,providing
huge practical and reliable data of operation and evaluation for the operation and planning of EV charging
station.

Key words: electric vehicles; charging station; monitoring; start charging time; SOC; daily mileage;
evaluation
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Cooperative charging control strategy of electric vehicles based on multi-agent
XU Shaolun, YAN Zheng,FENG Donghan,ZHANG Liang
(Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,Department of Electrical
Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: Based on the analysis of charging load characteristics and management structure of EV (Electric
Vehicle) ,a charging management mode of EV based on multi-agent is proposed according to the core idea
of complex adaptive system. A charging load model of a single EV and an optimal charging model of EV
based on multi-agent are built. The Monte Carlo method is applied to simulate the charging performance of
EV customers. With the consideration of constraints such as charging power,charging time and available
capacity of transformer,an optimal cooperative control charging strategy of EV based on multi-agent is
proposed for the problem of EV charging from a 35 kV distribution network. Simulative results show that,
the strategy can effectively realize load shifting of EV charging load,reducing peak-valley difference.
Key words: electric vehicles; charging optimization; multi-agent; cooperative control; complex adaptive

system; models; electric load management



