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Abstract: Thermal power generation is the dominant force globally, supplying the majority of energy. But the issue of
carbon emissions and the demand for energy transformation have put it under test. In the face of this issue, the purpose of this
literature is to provide a detailed analysis of the development and application of thermal power generation in energy transition,
and the emerging method is to conduct a deep investigation of the development of thermal power generation worldwide. The
results confirm that the share of thermal power generation in the world energy structure is continuously decreasing, but its
stability and economic characteristics have earned it an irreplaceable position. The focus has shifted towards efficient and
clean thermal power generation technology, and new development opportunities have emerged. Among these technologies,
ultra supercritical thermal power generation technology, gas turbine combined cycle thermal power generation technology,
and integrated gasification combined cycle technology, which demonstrate high efficiency and environmental friendliness, are
all high-quality representatives. In addition, the development of carbon capture, utilization, and storage technologies provides
strong guarantees for carbon reduction in thermal power generation. The results of this study are of great significance for
understanding the role of thermal power generation in energy transition and potential future development trends.
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