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Fig.1 Structure of multi-energy system
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Fig.2 Topology of 11-node multi-energy system
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Table 3 Results in different cases
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Autonomous-synergetic energy management system family for

Coordinated Optimal Dispatch of Electricity-Gas-Heat Multi-energy System Considering
High Penetration of Electric Vehicles

PAN Zhenning'*, WANG Keying'?, QU Kaiping"*, YU Tao'*, WANG Dezhi'*, ZHANG Xiaoshun'*
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. Guangdong Key Laboratory of Green Energy Technology, South China University of Technology,
Guangzhou 510640, China)

Abstract: The traditional dispatch mode of the power system cannot meet the requirement of multi-energy system dispatch in
the background of development of Energy Internet and deep coupling among multi-energy networks. The high penetration of
electric vehicles (EVs) is both opportunity and challenge for the multi-energy system to make flexible dispatch strategy. Based
on the background, this paper develops a coordinated optimal dispatch model for electricity-gas-heat multi-energy system
considering high penetration of EVs. The fuzzy optimization theory is adopted to deal with the total charge demand of EVs and
the uncertainty of the wind power output. The model is proposed to minimize the total energy supply cost and the pollutant
emission when the constraints of power flow, natural gas system, energy demand of energy hub and EV charge demand can be
satisfied. The interior point method is chosen to solve the model. Finally, the typical 11-node multi-energy system is taken as
an example, and the dispatch strategies and benefits under different EV charge/discharge modes and energy center structures
are analyzed. The dispatch results under different EV numbers and confidence levels are compared, which shows that the
proposed coordinated dispatch can improve the economic efficiency of the power system.
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