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¥ 3L : Driven by the "dual-carbon" goals, renewable energy sources such as photovoltaics and wind power have become
China's largest installed power source and are rapidly developing into the "main power source" for electricity supply. As the
core power source of the future new-type power system, renewable energy sources must share the responsibility of system
stability support and regulation with conventional power sources. Against this backdrop, ensuring and improving the grid
connection stability of the system under large-scale new energy integration, and enhancing its active support capabilities, has
become crucial to the safe and stable operation of the new-type power system. Currently, there are still many challenges in the
modeling analysis, stability mechanism, and optimization of renewable energy grid connection stability and support capabilities.
On the one hand, the dynamic behavior of renewable energy units connected to the grid via power electronic converters is
highly dependent on control strategies, leading to fundamental changes in the inherent stability characteristics such as system
inertia and damping. This brings new challenges to stability issues such as system frequency, voltage stability, and wideband
oscillations, necessitating the development of new analytical and modeling theories and methods. On the other hand, the support
and regulation capabilities of renewable energy sources are highly time-varying with fluctuations in wind and solar resources
and are coupled with the grid state and control strategies. Achieving intelligent perception and dynamic matching of grid and
source states at different levels is key to ensuring that the support capabilities of renewable energy sources accurately respond to
the actual needs of the grid. Furthermore, with the increasing proportion of renewable energy, the characteristics of the power
system, such as "low inertia, weak damping, and weak support,” are becoming increasingly apparent. The difficulty of
maintaining grid connection stability and providing effective active support for renewable energy in scenarios involving wide-
range resource fluctuations and complex grid fault disturbances has increased dramatically, becoming an international challenge
restricting the consumption of high-proportion renewable energy and the safe operation of the system. Therefore, in-depth
research on renewable energy grid connection stability analysis and active support optimization is of great significance for
ensuring the safe and stable grid connection of renewable energy, improving system regulation capabilities, and enhancing the
level of renewable energy consumption.
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# 3 : Xubin Liu is an associate professor and doctoral supervisor at Central South University, he is the recipient of the
Hunan Provincial Natural Science Outstanding Youth Fund. He received the Ph.D. degree in electrical engineering from
Hunan University, Changsha, China, in 2019. From 2019 to 2021, he was a Postdoctoral Researcher with the School of
Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan, China. He has published
over 30 papers such as IEEE Trans as the first or corresponding author, and has been granted more than 10 national invention
patents. He has been awarded the title of Outstanding Doctoral Dissertation of Hunan Province, Outstanding Doctoral
Graduate of Hunan Province, First Prize for Scientific and Technological Progress of the Chinese Renewable Energy
Society, First Prize for Scientific and Technological Progress of China Electric Power, IEEE PCCC Outstanding Young
Engineer Award, APET Young Scientist Award. His research interests include new-type power system safety inherent
characteristics assessment, intelligent online risk early warning, active support control and dispatch technologies, etc.




