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Real Power Coordination Between Active Distribution Systems and
Main Grid

SHAO Chengcheng, WANG Xifan, WANG Xiuli, DU Chao

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In the existing studies, the operation of the active distribution network (ADN) is
optimized within itself and the relation between ADNs and the main grid are neglected. In this
paper, a method is proposed to solve this problem and coordinate the real power operation of the
main grid and ADNs. By Benders decomposition, the cooperative dispatch is reformed as a bi-
level problem. On the upper level the centralized generation is scheduled and the main grid
operation is optimized, while on the lower level the distributed energy resource (DER) is
dispatched to minimize the ADN operation cost. The influence of ADNs on the main grid is
considered and the cooperation between them are realized by the cooperative iterations of the
levels. The case studies on the modified the IEEE-RTS have verified the following. Firstly, the
ADN operation exerts a great effect on that of the main grid and it is necessary to consider the
coordination between them. Secondly, the strategies may heighten the operation cost to
constraint the fluctuation range of the feed power. Finally, the proposed method enables to
feasibly improve the economics and security of the whole power system, and the operation cost of
the modified IEEE-RTS is decreased from 638326.62$ to 626011.45$.
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