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[ Abstract ]Since the 21st century, global population and economic growth have driven increasing energy demands worldwide. Amid

intensifying resource competition and environmental pressures, electricity is replacing coal and natural gas as primary

energy sources, while industrial and transportation sectors are undergoing electrification. This shift indicates a growing

societal need for sustainable energy solutions. To ensure the continued prosperity of human civilization, global efforts

are now focused on green, low-carbon, and sustainable development. China's energy technology transformation

prioritizes green power generation technologies, renewable energy development, and new power system construction.

As a renewable energy solution, wind and solar power have gained significant attention due to their environmental

benefits, abundant energy sources, short construction periods, long operational lifespans, and low maintenance costs.

This paper first analyzes the current status and challenges in wind and solar power development, then explores future

development directions from multiple perspectives. The research aims to drive transformations in energy production and

consumption patterns, optimize energy structures, and ultimately establish a green, low-carbon, efficient, and intelligent

sustainable energy system.
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