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Analysis of game among multi-agents in electrical power market
with integration of distributed generation

LI Gang, LIU Jichun, WEI Zhenbo, LIU Junyong, LIU Yang, LI Dan, TANG Hu
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: This paper researches the game among multi-agents in electric power market with integration of distributed
generation under the background of energy internet. First, it builts a game framework which is consisted by generation
companies, power suppliers and multiple types of users using multi-agent technique. And then, it adopts the uniform
market clearing price and payment as bidding to create a series of models including optimal bidding electricity decision
model. These models serve for generators and users who have abilities to electricity with grid according to their features.
At the same time, optimal decision model is modeled for customers who can use distributed generation and elastic load to
adjust their demands based on the utility function. The interest equalization of the market is successfully achieved through
the game theory in our proposed simulations. The experimental results show that all market participants can get
reasonable revenue, whilst the outcomes are various in different cooperation scenarios. The results also prove that
increasing the flexibility of the load regulation can significantly improve penetration of distributed clean energy.
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Fig. 1 Game framework of electric power market
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Fig. 2 Calculation flow chart of simulation
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Table 2 Basic parameter of generation company
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Table 4 Output power scenarios of class A after reduction
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Fig. 6 Game results of power supply business
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Table 5 Game results of generation company

w GH  GsH GF Gkl Gs KR GrRH
B /s /8 19/$  #/MWh  H/MWh  H/MWh
1 21562 21074 39427 3941 34.95 5273
2 19114 202.54 37591 38.13 33.96 51.48
320332 20077 379.68  39.75 35.82 53.74
4 17576 17685 36096  36.40 32.98 61.78
5 192,60 191.52 364.88 3838 34.65 5228
6 20417 201.37 38037  39.40 35.36 5322
7 17383 17518 339.13 3631 32.93 50.2
8 173.80 17520 339.15  36.30 32.95 50.2
9 17400 17520 339.00 3631 32.95 50.2
10 17400 17520 339.00 3631 32.95 50.2
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Table 6 Basic parameter of generation company under

different leagues
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Fig. 8 Game results of MCP under different leagues
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Table 7 Game results of generation company

under different leagues unit: §

% Fi
H Gy Gs Gov Gy Gs. Gy Ga. Gsv G

wew o mem O mem Pomm
1 5355 2528 6982 169.0 6822 1959 813.8
2 5149 2434 6982 1583 649.7 181.2 781.3
3 515.0 243.0 7015 170.1 653.1 182.7 823.2
4 491.4 2333  650.7 1532 668.0 189.6 763.4
5 455.0 217.6 6573 1553 597.0 1579 797.2
6 455.0 217.6 6119 140.8 597.0 158.0 763.5
7 455.0 217.6 6119 1409 597.0 158.0 698.1
8 455.0 217.6 6119 1409 597.0 158.0 698.0
9 455.0 217.6 6119 1409 597.0 158.0 698.0
10 4550 217.6 6119 1409 597.0 158.0 698.0
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