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Abstract: After the large-scale integration of new energy sources such as wind power and photovoltaics into the power grid, the power
composition, operational characteristics, and electricity load of traditional power systems have undergone significant changes. New
energy power generation is greatly affected by weather and environmental factors, and the output of power generation is characterized
by randomness, fluctuations, and intermittent changes, which poses great challenges to the stable operation of the power grid, power
supply and demand balance, voltage regulation control, and equipment operation and maintenance management. In order to meet the
practical needs of the construction of the new power system, this article analyzes the actual operation and main prominent problems of
the power system under the conditions of new energy grid connection. From four aspects: operation regulation, equipment operation
and maintenance, management system, and collaborative scheduling, it explores the improvement direction of power system operation
and management. Based on the concept of collaborative regulation of source network load storage, a comprehensive solution
integrating intelligent scheduling optimization, equipment status maintenance, digital control, risk warning and prevention will be built
to enhance the capacity of new energy consumption, reduce power grid operation losses, and improve system safety and stability.
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