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Research on Energy Complementation Practices in Hydrogen Energy

Circular Economy Industrial Park

HU Huimin', LU Yuhao', DU Haoming?, ZHANG Zhiyin', ZHOU Fugui', LI Jie'
(1. PowerChina Hubei Electric Engineering CO. ,LTD. , Wuhan 430040, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University(Beijing) » Beijing 102206, China)

Abstract: Currently, traditional energy bases in China urgently require low-carbon transformation, while new energy faces consumption
bottlenecks, and the implementation of the hydrogen energy industry remains a prominent challenge. Based on the elucidation of the
development orientation of energy complementarity, the construction status of hydrogen energy circular economy industrial parks was
systematically identified, and practical application challenges, including insufficient coupling technology adaptability, difficult cost control, and
ineffective policy coordination, were highlighted. To systematically analyze multi-energy complementary practice schemes involving hydrogen
energy, traditional energies such as thermal power, and new energies like wind and solar power, and to promote the upstream renewable energy
hydrogen production industry towards low material resource consumption, high growth potential, and good comprehensive benefits under the
trend of green hydrogen substitution, solutions were proposed from three dimensions: technological synergy, economic balance (constructing a
“green electricity-green hydrogen-industrial hydrogen use” value chain), and policy guarantee. The key elements involved and their coupling
relationships were analyzed. Engineering practice reference for energy structure upgrading and large-scale development of the hydrogen energy
industry in similar parks are provided.

Keywords: hydrogen energy; circular economy; multi-energy complementarity; carbon neutrality; new quality productive forces
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