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Fig.2 Framework of proposed Stackelberg game
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Stackelberg game model for energy management of multiple prosumer aggregators
based on bilevel Kriging meta model algorithm
SUN Guoqiang', WANG Shanlei', CHEN Sheng',WU Chen'*>,HU Guowei’,

ZHOU Yizhou',WEI Zhinong'

(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. Economic Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210008, China)

Abstract: The vigorous development of distributed energy provides a new way to build a low-carbon and
efficient smart grid, but it also brings problems such as random behavior of users and difficulties in energy
management. In order to realize the flexible regulation and efficient management of low-carbon energy system
on the user side, the concept of prosumer aggregators is proposed, and its specific meaning is explained
in detail. On this basis,the Stackelberg game model between MO (Market Operator) and multiple prosumer
aggregators is built to further realize the local consumption of clean energy and promote the energy sharing.
In this model, MO, as the leader of the game, guides prosumer aggregators to purchase / sell electricity
through dynamic pricing,while prosumer aggregators,as the followers of the game,optimize the internal aggre-
gation units to minimize the cost of electricity consumption after receiving the price set by MO. At the
same time,in order to overcome the solving difficulty caused by Boolean variables in the lower-level model,
the bilevel Kriging meta model algorithm is used to solve the game model,which reduces the call times of
the lower-level model and significantly improves the computational efficiency. The effectiveness of the built
model is verified by an example.

Key words: low-carbon energy; prosumer aggregators; Stackelberg game model; energy management; bilevel

Kriging meta model
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Table E1  Parameters of gas turbine
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Table F1  Model solving time and iteration times

K AR TEL R ARIEIS
1 136 388.4
2 142 525.7
3 183 685.4
5 204 10344
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