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Research on capacity configuration methods for wind—solar—

Yi Guotong'?, Zhao Hui'?, Wang Hongjun'?, Yue Youjun'?
(1.School of Electrical Engineering and Automation, Tianjin University of Technology, Tianjin 300384, China;
2.Tianjin Key Laboratory of Control Theory and Application for Complex Systems, Tianjin 300384, China)

Abstract: As a clean and low —carbon energy system, the integration of wind, solar, and
hydrogen microgrids plays an essential role in facilitating the transformation of energy structures
and enhancing energy utilization efficiency. This paper investigates the capacity configuration
issues of wind, photovoltaic, and hydrogen storage microgrid systems. A model of the wind—solar—
hydrogen microgrid system has been developed, taking into account the uncertainties in wind and
solar outputs. Based on historical data, typical daily scenarios are selected using an improved K-
means clustering algorithm, and the uncertainty probability distributions are jointly constrained by
both the 1-norm and infinity norm within a confidence set. This study proposes a two —stage
distributionally robust model for the capacity configuration of wind—solar—hydrogen microgrids. The
first stage determines the capacity of each component with the goal of minimizing investment
costs, while the second stage aims to minimize operational costs. The solution to the model is
derived through the application of the Column—and—Constraint Generation (C&CG) algorithm. The
results indicate that the model can achieve a rational configuration of capacity, and it enhances
the energy utilization efficiency and economic performance of the wind—solar—hydrogen microgrid.
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