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Design of Multi-Microgrid Energy Trading Mechanism Based on Improved
Nash Bargaining Method in Electricity Market Environment
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Abstract: It is necessary to design a scientific and reasonable energy trading mechanism between
multiple microgrids. In view of the two issues of the imperfect reflection of the degree of
competition in the trading market and the unreasonable benefit distribution in the process of
multi-microgrid transactions, a multi-microgrid transaction mechanism based on improved Nash
bargaining method is proposed, and the operating model and profit model of each unit in a
microgrid are constructed. Considering that electricity can be traded between each microgrid to
realize energy complementation among the microgrids, a dynamic electricity price model among
multiple microgrids is proposed, and then a multi-microgrid market transaction model is
established. The results show that the proposed multi-microgrid energy transaction model can

reflect the degree of competition between microgrids. With the goal of maximizing the overall
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profit of the microgrids, a multi-microgrid cooperative operation model is suggested, and the
operating profit of each microgrid under the non-cooperative game is regarded as the point of
negotiation breaking point, then Nash bargaining method is used to distribute the profit of each
microgrid. The results of the three modes of independent operation, non-cooperative game and
cooperative game of each microgrid are compared and analyzed to verify that the proposed method
can maintain the enthusiasm of each microgrid to participate in cooperation. Taking four
microgrids as an example, the Yalmip tool and IPOPT solver are used for modelling and
simulating on MATLARB platform. Compared with the independent operation of each microgrid,
the total profit of the microgrids increases by 766. 98 yuan, and the interaction electricity with the
main network reduces by 153. 08 kW + h. Compared with all microgrids in non-cooperative game
mode, the proposed distribution method increases the profit of the four microgrids by 1.07%,
0.76%, 0.66%, and 0. 88% respectively, which encourages each microgrid to participate in the
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cooperation.

Keywords: multi-microgrid; electricity market; energy transaction; non-cooperative game;

cooperative game; dynamic electricity price; Nash bargaining
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Fig. 1 Energy trading framework of multiple microgrids
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Fig. 2 Internal energy flow diagram of microgrid
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Table 1 Time-of-use electricity price of grid
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