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Fig. 1 Structure of the electricity market
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Fig. 2 Interaction between microgrid and smart grid
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A bi-level programming model cooperatively operated by the microgrid
stakeholders

LONG Yong', LIU Chao'** , WANG Yu'

1. School of Economics and Business Administration, Chongqing University, Chongqing 400044, China;
2. School of Journalism and Communication, Chongqing Normal University, Chongqing 401331, China

Abstract; The construction and operation of microgrid involve multiple stakeholders, whose goals and interests
are different and mutually-restrained. Therefore, the key factor for a project’ s successful operation is to find a
multiparty cooperation mechanism to balance the interests of all parties. To solve this problem, a bi-level pro-
gramming model of cooperative operation of microgrid stakeholders is proposed, where the upper level program-
ming aims at realizing the least social cost in power dispatching to achieve the largest social welfare, and where
the lower level programming objective is to achieve the least cost of microgrid operation to maximize the opera-
tors’ profit. The algorithm of the model is proposed and, through the algorithm analysis, the model is valida-
ted. The conclusion is that, under the mutually interacted cooperation mechanism between the upper level and
the lower level, the green energy generation of the microgrid can effectively increase the demand for power,
lower the price of power users, increase the operators’ profit, reduce carbon emission, and improve the wel-
fare of the whole society.

Kew words: microgrid; stakeholder; cooperation; bi-level programming model; carbon emissions



