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Fig.1 Price-demand elastic curve
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Table 1 Cost comparison among different scenarios
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Fig.2 Daily load curves of each scenario
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Fig.3 Abandoned wind conditions of Scenario 3 and 4
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Table 2 Comparison of each cost under different load
elastic coefficients
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Economic dispatch of Stackelberg game in distribution network considering
new energy consumption and uncertainty of demand response

QIU Gefei',HE Chao',LUO Zhao',SHEN Xin*?,LOU Yang',ZHANG Pengkun'
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China;

2. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology,

Kunming 650500, China;3. Metrology Center of Yunnan Power Grid Co.,Ltd.,Kunming 650041, China)
Abstract: Aiming at the current problem of low wind power consumption rate at distribution network side,
Stackelberg dynamic game theory is used,and a Stackelberg game model with distribution network side as
the leader and load side as the follower is proposed. A user load characteristic model is established by
analyzing its characteristics. The triangular fuzzy numbers are used to describe the uncertainty of demand
response, and an uncertainty model of price-type demand response is established. A Stackelberg game eco-
nomic model of distribution network is built,which takes the minimum operation cost of distribution network
and maximum wind power consumption at distribution network side and the lowest user electricity charge
at load side as its objectives,the two objectives achieve game equilibrium by optimizing the quasi-real-time
electricity price strategy set at distribution network side and the demand response strategy set at load side.
A modified IEEE 30-bus system is taken as an example,and an improved teaching-learning based optimiza-
tion algorithm is adopted to obtain the equilibrium solution of Stackelberg game model. Case simulation
analysis shows that the proposed model can effectively improve wind power consumption ability of distribution
network , reduce operation cost of distribution network and user electricity bill, and realize the optimization
of social and economic benefits of both the leader and follower.

Key words: distribution network ;wind power;Stackelberg game;demand response;uncertainty
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Fig.A1 Dispatch framework diagram of Stackelberg game model
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Table Al Generator parameters
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a b c max min max min
1 0.002 75 0.20 2.25 10 0 5 5
2 0.003 34 0.17 1.60 15 0 75 75
3 0.004 50 0.22 1.40 20 0 10 10
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Fig.A2 Wind power output and original load curves
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Table B1 Management results of three types of flexible load under Scenario 3
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