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Research on two-stage robust optimization for microgrid dispatching
considering demand response loads

SHI Dongshan, SI Qibu, YI Kang, WANG Tao, MAO Zhengjiang
( Comprehensive Energy Business Unit of CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China )

Abstract: Optimal dispatching is key to improving energy utilization and the economic operation of microgrid systems. The grow-
ing integration of new elements such as distributed power sources and electric vehicles greatly challenges power system balancing. This
paper focuses on microgrid systems that integrate photovoltaic (PV) generation, energy storage systems (ESS), gas turbine generation,
power grids, conventional loads and demand response loads. A two-stage robust optimization model that minimized operating cost was
developed for microgrids, accounting for uncertainties in renewable energy output and load power. The column-and-constraint generation
(C&CQ) algorithm was incorporated to solve the model. The paper presented a comparison between robust optimization and determinis-
tic optimization, and analyzed economic performance with or without demand response loads. Results show that the model effectively op-
timizes day-ahead output plans for various microgrid components and improves the system’s ability to consume renewable energy; ESSs
implement a two-charge and two-discharge mode under tariff guidance and demand response loads make transfer responses to price sig-
nals. The proposed robust optimization with demand response supports economic dispatching of microgrids in industrial parks and pro-
vide strategic reference for their optimal operation.

Keywords: microgrid system; two-stage robust optimization; demand response; economic dispatching
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