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Abstract

With the transformation of global energy structures, reducing greenhouse gas emissions and promoting sustainable development have
become important goals for countries around the world. In thermal power plants, due to their sensitivity to fluctuations in electricity
load, peak regulation has always been a major challenge constraining their development. Hydrogen, as a clean, efficient, and
renewable energy source, has attracted widespread attention in recent years. This paper explores the application of hydrogen coupling
technology in peak regulation and low-carbon transition in thermal power plants, analyzes the feasibility and advantages of coupling
hydrogen with thermal power systems, and examines the energy storage and regulation roles of hydrogen in power systems, as well
as its role in driving the low-carbon transition of thermal power plants. Through detailed case studies and technical evaluations, it
proposes practical approaches and future directions for the application of hydrogen coupling technology in thermal power plants.
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