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Bargain Game Based Optimal Operation of Microgrid with High Penetration of

Photovoltaic Considering Uncertainty

LI Peng', HE Shuai', CHEN Anwei®, LI Jihong®, YIN Yunxing', HUANG Min'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;
2. State Grid Zhejiang Electric Power Co. Ltd., Hangzhou 310007, China)

Abstract: With the development of distributed photovoltaic (PV), its penetration rate in the microgrid has increased year by
year, which leads to the uncertainty of microgrid operation and the increasing difficulty of PV consumption. Aiming at the
uncertain factors in the hybrid AC/DC microgrid with high penetration of PV, this paper develops an optimal operation model
for hybrid AC/DC microgrid considering uncertainty. The objective function is built based on the expected value model to
obtain higher long-term profits. The chance constrained model is adopted to guarantee the confidence level of constraint
condition. At the same time, to solve the game problem between the microgrid operators and the self-consumed PV, the
bargain game model is used to balance the interests of the two stakeholders. And then this paper proposes a bargain game based
optimal operation model of microgrid with high penetration of PV considering uncertainty. The proposed model is transformed
into a deterministic differentiable nonlinear optimization model with a single objective function. Finally, the validity and
feasibility of the model and the solving method are verified by the results of a case study.

This work is supported by National Natural Science Foundation of China (No. 51577068) and National High Technology
Research and Development Program of China (863 Program) (No. 2015AA050104).

Key words: hybrid AC/DC microgrid; high penetration of photovoltaic; bargain game; uncertainty; optimal operation

http://www. aeps-info. com 111



