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Abstract : [Objective] Climate change is one of the most pressing challenges facing the world today. In the energy sector, carbon
dioxide emissions from coal-fired power plants are a major contributor to the current climate crisis. Nuclear power plants, with their
similar power generation principles, offer a potential clean alternative. Various international proposals for coal-to-nuclear power
conversion have been put forward, with the most feasible suggestion being the replacement of coal-fired boilers with nuclear reactors
while retaining the entire steam supply and power generation systems. However, the economic viability of this proposal has not been
thoroughly analyzed. [ Methods] This study constructs a detailed economic model for the conversion of coal-fired power plants to
nuclear power plants using the G4-ECONS tool. The model accounts for investment costs, operating costs, front-end and back-end
fuel cycle costs,and fixed and variable operation and maintenance costs,among other factors, to evaluate the net present value and
levelized cost of electricity for the coal-to-nuclear power conversion scheme. Sensitivity analyses are conducted on parameters such as
construction period,discount rate, and operating costs. [ Results] The findings indicate that converting coal-fired power plants to
nuclear power plants can effectively reduce the levelized cost of electricity and increase the net present value. Sensitivity analysis
shows that increasing the operating load of nuclear power plants and extending the lifespan of reactors can further enhance the
economic benefits of coal-to-nuclear conversion. [Conclusion] Retrofitting a 1 200 MW coal-fired power plant with high-temperature
reactor-pebblebed modules (HTR-PM) resulted in a 14. 8% savings in levelized cost of electricity for coal-to-nuclear plants (RNU)
compared to newly built nuclear power plants (GNU). In addition, this conversion preserves local employment opportunities and
economic activities in regions with existing coal-fired power plants, delivering significant economic and social benefits. The net present
values of GNU and RNU are much higher than that of coal-fired power plants, while the net present value of RNU is even higher. For

coal-fired power plants,carbon price has a greater impact than coal price. Results of this research provide an economic model and data
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for coal-to-nuclear conversion, offering strong support for promoting the industrialization of this scheme.

Keywords: coal-to-nuclear power conversion; economic analysis; G4-ECONS
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Fig. 1 Schematic overview of coal-to-nuclear power conversion
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