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Bi-level programming method for optimal sizing of grid-connected DC microgrid system

based on economic efficiency of enterprises and customer electricity experience

YU Xueying' , LI Huagiang' s YANG Longjie' , LT Qi*

(1. Intelligent Electric Power Grid Key Laboratory of Sichuan Province,Sichuan University,Chengdu 610065, China;2. Department of

Maintenance of Yanbian Power Supply Company,State Grid Jilin Electric Power Co. ,» Ltd. . Yanji 133000, China)

Abstract: The grid-connected DC microgrid plays an important role in improving the power supply reliability and pow-
er quality in the end of power grid. The traditional optimal method pays more attention to economic of enterprise and
little considerations to the utility of the customers. Under the market environment, the development of grid-connected
DC microgrid must concern to the interests of users. This paper focuses on a typical grid-connected DC microgrid
with wind-PV-diesel-storage and proposes a bi-level optimal model of microgrid configuration, which takes into ac-
count economic efficiency of enterprises and customer electricity experience. Considering the initial installation cost,
operation and maintenance cost,fuel cost,replacement cost and energy exchange cost of the microgrid,an upper objec-

tive model minimizes the comprehensive economic cost, and a lower objective model minimizes the customer power
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shortage expectations. By constructing the power supply reliability correlation model, a KKT condition is utilized to

realize decoupling of bi-level optimal model. The GA-ACO is then employed to solve the model,and the results of the

case study demonstrate the validity and rationality of the model and algorithm.

Key words: grid-connected DC microgrid system;bi-level programming model; comprehensive economic cost;customer

power shortage expectations; GA-ACO
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Figure 3 Data of wind speed, illumination and load
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