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Abstract

With the global emphasis on environmental protection and accelerated energy transition, China is striving to achieve its “dual carbon”
goals and transform into a new power system. This paper examines four technological pathways for large coal-fired units: low-
carbon co-firing technology, multi-energy complementary synergy, hydrogen-ammonia biomass fuel substitution, and surplus power
resource utilization. Through theoretical analysis, case validation, and economic evaluation, we propose an integrated energy-saving
and emission-reduction solution combining “fuel substitution, system synergy, and resource recycling.” The deep peak regulation
and low-carbon transformation of large coal-fired units provide technical paradigms and practical references, aiming to explore new
pathways for energy conservation and emission reduction in 1000MW coal-fired peak-shaving units. This research offers theoretical
support and practical guidance for the sustainable development of the thermal power industry.
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