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Fig.1 Framework of real-time DR
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Fig.3 EV load optimization conditions
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CHEN Lidan, ZHANG Yao, FIGUEIREDO Antonio. Overview (YmEE ERRA)

Real-time scheduling and optimization model of electric vehicles based on

fuzzy evaluation of demand response potential
ZHOU Xingyue',HUANG Xiangmin',ZHANG Yongjun', TANG Yuan',YAO Lanni', YANG Jingxu®
(1. School of Electric Power,South China University of Technology,Guangzhou 510640, China;
2. Digital Grid Research Institute of China Southern Power Grid Co.,Ltd., Guangzhou 510670, China)

Abstract: Aiming at the overload problem of distribution network caused by large-scale access of EVs(Elec-
tric Vehicles) in fast charging places,a fuzzy evaluation method of demand response potential of EVs and
a real-time scheduling optimization model are proposed. Firstly, based on the constraints of safety capacity
of EV battery, EV charging demand, rated power of charging piles, a constraint model of user objective
response capacity is proposed, and an evaluation model of user subjective response willingness considering
incentive level is proposed. Secondly,combining objective response capacity and subjective response willing-
ness, an evaluation model of EV user response potential is proposed,and the influences of charging price,
current capacity demand and remaining residence time on user response willingness are determined by
fuzzy reasoning. Then, a two-level optimization model of incentive type real-time demand response and its
solution method are proposed. The upper optimization model optimizes the incentive price of EV aggregator
with the goal of minimizing the incentive cost of EV aggregator,and the lower optimization model optimizes
the charging and discharging power of EVs with the goal of the highest average charging satisfaction of
users, thus fully taping the response potential of users and taking into account the interests of grid company,
EV aggregator and users. Finally,the effectiveness of the proposed model and method is verified by several
groups of simulations.

Key words: electric vehicles; demand response potential ; fuzzy reasoning;incentive mechanism;real-time opti-

mization
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Fig.D1 Regulation of each EV in certain response period
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Fig.D3 Optimization of total load in different scenarios
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Fig.D4 Optimization of charging load in different scenarios
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Table D2 Comparison of response indicators of whether user accept V2G or not

FabrfH
EGLIN
% V2G AEZ V26

] 7 BN BT 35 Th 2 /KW 25 32
78 HL AE KB (7] /min 27 20

P i i 2 0.75 0.78

75 L 2 B/ oG 46 41

o P = B 1.84 1.33
LA 1.86 1.64




