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Abstract: With the rapid growth of new energy installed capacity, the high proportion of new energy integrated into the existing power
system poses a very severe challenge to the safe and stable operation of the entire system. Researchers carefully explored the
intermittent and fluctuating characteristics exhibited by new energy sources such as wind and photovoltaic power generation during
operation, and found that these fluctuations significantly affect the ability of the power grid to regulate loads, the quality of power
supply, and whether voltage can be maintained stably. In the case of a high proportion of new energy being integrated into the power
system, the power grid faces key challenges such as weakened system inertia, insufficient voltage regulation function, insufficient
transmission and distribution line capacity, and inadequate adaptability of existing scheduling and control systems. To address these
challenges, the research team has proposed comprehensive solutions in four directions: power grid, power generation and energy
storage equipment, electricity demand, and policy. The power grid needs to improve the structure of the main transmission lines,
widely adopt flexible transmission methods and technologies that can autonomously change the operating status, and continuously
improve the automatic operation and intelligent judgment capabilities of the dispatch system. The proportion of power generation
equipment and energy storage equipment needs to be improved to ensure that conventional power plants play a stabilizing role in
critical moments. At the same time, we must vigorously promote the large-scale installation and practical use of energy storage devices.
The electricity demand and policy aspects can be supported by implementing customer side electricity management, promoting smart
electricity equipment, and improving electricity trading rules that adapt to the development of renewable energy. This will provide
strong support for the use of renewable energy. Only by relying on multiple methods to work together, cooperate with each other, and
continuously improve, can a reliable and efficient new power system be built, which ensuring the smooth progress of energy
transformation.
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