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Fig.2 Flow chart of EV group self-organize
clustering algorithm
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Fig.3 General droop control strategy
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Table 1 Battery capacity distribution
of electric vehicles
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Table 2 System parameters in simulation
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Fig.5 Frequency modulation results of electric
vehicles with load reduction
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Fig.6 Frequency modulation results of
electric vehicles with load increase
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Fig.7 Joint simulation model of micro-grid
with electric vehicle,wind generator and load
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Fig.8 Frequency simulation results of

micro-grid system with electric vehicle,
wind generator and load in two cases
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Self-organized droop frequency regulation method for EV aggregator
CHEN Zhongwei', OU Mingyong', TAN Yudong', WANG Yichao', ZHANG Yun®, LIAN Guohai®
(1. State Grid Hunan Electric Power Co.,Ltd.,Economic & Technical Research Institute,
Changsha 410004, China;2. State Grid Hunan Electric Power Co.,Ltd.,Changsha 410004, China)

Abstract ; Under the background of large-scale electric vehicles( EV) integrated into the power grid,in order to coordinate and

control the charging and discharging power of EV group,so as to make EV a useful energy storage element which can provide

frequency regulation for the power grid,the self-organizing classification method of EV group from the aspect of state-of-charge

(SOC) is studied in this paper, and a self-organizing map (SOM) neural network is designed to divide the EV group into

several classes in the mathematical space according to the SOC. Based on the clustering results and the SOC level of each EV

individuals in different classes, a control method of variable parameter droop frequency regulation for EV charging and

discharging control terminal is presented. The simulation results show that by applying the proposed control method, the large-

scale EVs integrated into the power grid with different SOC levels will share the peak load and surplus power of the power grid

in proportion to their respective capacity,and meet the demand of power gird frequency regulation.

Keywords : self-organizing map ;electric vehicle ;frequency regulation ;droop control ; control strategy
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