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Pathways and Strategies for Integrating Renewable Energy into Smart Energy Systems
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Southwest Jiaotong University

[Abstract] This paper explores the pathways and strategies for integrating renewable energy into intelligent
energy systems. Against the backdrop of intensifying global climate change and continuously growing energy
demand, the importance of renewable energy in future energy structures is becoming increasingly prominent.
However, due to the intermittent and unstable characteristics of renewable energy, challenges arise when it is
applied on a large scale. Therefore, this study analyzes the feasible ways to integrate renewable energy from three
aspects: technology, economy, and policy. At the technological level, it focuses on how key technologies such as
smart grids, energy storage technologies, and demand—side response can be applied. At the economic level, it
discusses the cost—benefit analysis of renewable energy projects and business model innovation. At the policy
level, it analyzes the incentive mechanisms and regulatory frameworks supporting the development of renewable
energy. Through case studies and quantitative models, this paper proposes a comprehensive strategy for
renewable energy integration, which includes optimizing the energy structure, strengthening cross—regional
energy interconnection, and promoting the digital transformation of energy. The research results show that
multiple integration pathways and coordinated policy support are crucial for the efficient integration of
renewable energy into intelligent energy systems. The findings of this study can provide valuable references for
decision—makers and energy industry professionals to help build a cleaner, more efficient, and more sustainable
future energy system.
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