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Adaptive dynamic incentive mechanism for service efficiency of
EV fast charging station
LI Fei"?,LIANG Baoquan®,ZHANG Xudong’, WANG Hongxi*,SUN Yi',MU Mingliang',LI Zekun'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. Marketing Service Center of State Grid Hebei Electric Power Co.,Ltd.,Shijiazhuang 050000, China)

Abstract: Fast charging station is an important construction direction under the large-scale popularization of
EVs(Electric Vehicles) ,and the utilization of charging facilities in the station directly determines the ope-
rating income of charging piles. The power attenuation of EVs in the late charging period will cause the
cluster effect of slow power operation in the station, which will affect the overall profit efficiency of the
fast charging station. Based on this, according to the different margins of charging facilities in the station,
the differentiated service fee incentive mechanism of EVs is proposed to guide users to change their char-
ging needs, and to improve both the economic benefit of fast charging station and utilization rate of char-
ging piles while ensuring user satisfaction degree,so as to maximize the service capacity of fast charging
station. A simulation example is given to verify that the proposed adaptive dynamic incentive mechanism
can effectively improve the economic benefit and user satisfaction degree of the fast charging station.
Key words: electric vehicles;fast charging stations ;margin of charging facility ; power attenuation ; differentia-

ted incentive;economic benefit;user satisfaction degree
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Distributed voltage control of distribution network considering

large-scale energy storage
WANG Xiao',HE Yigang',MA Hengrui’, LIU Xiaoyan',ZHANG Hui',GAO Wenzhong’
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. New Energy(Photovoltaic) Industry Research Center,Qinghai University, Xining 810016, China;
3. Department of Engineering and Computer Science, University of Denver, Denver 80208,USA)
Abstract: In order to achieve the large-scale utilization of energy storage resources, the cooperative control
framework is constructed for large-scale energy storage devices,and the voltage control method of distribu-
tion network is proposed based on distributed optimization method. The proposed method uses the improved
ADMM (Alternating Direction Method of Multipliers) to introduce the artificial consensus constraint in the
dual problem of the optimization model, and only needs the neighboring communication to accomplish fully
distributed charging and discharging of energy storage devices and the voltage support of distribution network.
Simulation case based on IEEE 33-bus system verifies the effectiveness of the proposed method. Simulative
results show that the distributed cooperative control can quickly converge to the optimal solution of the opti-
mization problem, which benefits to suppress the impacts of the fluctuation of renewable energy sources on
the power grid,and guarantees the security and stability of grid voltage with desired scalability and applica-
bility.
Key words:large-scale energy storage; ADMM;distribution network ;voltage control;distributed control
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Fig.A1 Distributed control architecture of energy storage devices in IEEE 33-bus distribution system
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Table A1 Parameters of energy storage devices
SRS EHISH
PP™ € [50,100] kW ymin=0.95 p.u.
EP™™ € [500,1000] kW-h yma=1.05 p.u.
n¢ € [0.85,0.95] p=0.01
a; € [1,6] &, =0.05¢ =0.1
b, € [1,6] Knax=500
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Fig.A3 Voltages at different buses in distribution network without energy storage response
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Fig.A4 Voltages at different buses in distribution network with energy storage response
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