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Multi-agent interest balance optimization scheduling of integrated energy

based on improved NSGA-II
JIANG Yuechun',ZENG Chengyu', HUAN Jiajia’, TAN Zuoyun',YU Mengze’
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

2. Power System Planning Research Center of Guangdong Power Grid Co.,Ltd.,Guangzhou 510080, China)
Abstract: As for an integrated energy system,a multi-agent interest balance optimization scheduling model
based on improved NSGA-II (Non-dominated Sorting Genetic Algorithm-1I ) is developed. The integrated energy
system is divided into three agents:integrated energy service providers, renewable energy owners and con-
sumers. The mathematical model of energy hub technology that includes integrated demand response,energy
storage and heat storage is introduced. Combined with the demand response service provided by electric
vehicles,a multi-agent optimization scheduling model of an integrated energy system is developed that con-
siders multi-agent interest balance. To balance the interests between each agent,the NSGA-II based on
hyperplane projection is employed to solve the multi-agent model,and the optimal Pareto frontier is obtained.
The optimal distribution of each unit is obtained from an approach that gradually approximates the ideal
solution. Simulative results validate that the proposed model is effective and applicable.

Key words:integrated energy system;energy hub;multi-agent;interest balance;hyperplane projection;NSGA-II
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Table Bl Equipment parameters of power supply and heating supply

et Feplpa Pin/KW Pmax/KW Ki

CHP 150 kW 75 150 0.024
PV 220 kW 0 40 0.0182
EB 10 kW 0 10 0.01495
ES 19.2 kw 4.8 16 0.00195
HS 4>5 kW h 15 19.2 0.0013
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