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Fig.1 Power transaction operation mode in

increment market
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Fig.2 Framework of hybrid intelligent algorithm

based on parallel computing
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Table 1 Users’ flexible load
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Fig.4 Optimal electricity price policy of distribution

network agent and distributed generation agent
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Fig.5 Users’ power consumption behavior under
optimal electricity price policy
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Fig.6 Allocation of translated load under optimal

electricity price policy
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Fig.7 Average electricity price of energy storage

agent under different profit coefficients
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Fig.9 Electricity transaction cost by agents under

different market influence coefficients
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Market game model and trading behavior analysis of multiple power supply
agents in increment electricity market
LIU Yuan',PAN Xueli*, YANG Jun',CHEN Yan*,HU Wenbo’,ZOU Qin’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;

2. Wuhan Power Supply Company of State Grid Hubei Electric Power Company, Wuhan 430013, China)
Abstract: It is of great significance for the healthy and sustainable development of electricity market to
research the operation mechanism of new added power supply agents participating in the electricity market.
An incremental market model including distribution network agent, distributed generation agent, energy sto-
rage agent and users is built, and the market relationship and price conduction mechanism among each
agent are analyzed. Based on the market game theory and existence condition of Nash equilibrium solution,
a bi-level optimization model of incremental market participating with multiple agents is constructed. Simu-
lative results verify the effectiveness of the proposed model and solving method, the supply capacity of
agents is the key factor influencing their game strategies in the incremental market environment,and exter-
nal regulatory measures are conducive to the cultivation of new power supply agents,but the trading prob-
lem of monopoly price caused by the unequal scale of agents is also exists.

Key words: incremental market; game theory; bi-level optimization; multi-objective optimization; Nash equili-

brium
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