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Abstract

Under the guidance of the “Dual Carbon” goals, energy structure transformation has become a core task for China’s sustainable
development. Currently, China’s energy system faces dual challenges of resource constraints and environmental carrying capacity.
The large-scale application of new energy technologies represented by wind power and photovoltaics can not only promote a stepwise
transition from high-carbon to low-carbon and zero-carbon energy structures, but also achieve synergistic wins in environmental,
economic, and social benefits through comprehensive low-carbon restructuring. Taking the Jibei Clean Energy Base as a national
demonstration project, this article systematically analyzes the base’s practical explorations in four dimensions: transmission network
construction, core technology breakthroughs, green electricity market improvement, and collaborative ecosystem cultivation. By
establishing multi-dimensional transmission channels to facilitate green electricity delivery, conducting technological innovations
to enhance grid stability, creating diversified trading mechanisms to activate market vitality, and implementing virtual power plant
models to improve energy absorption capacity, the base has developed replicable development paradigms. These practices provide
practical references for China to break through bottlenecks in new energy development and build a new-type power system,
facilitating high-quality transformation of renewable energy.
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