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Design and Energy Efficiency Assessment of Cross—Seasonal Thermal Storage Utilization for
Low-Temperature Waste Heat in Nuclear Power Plant Sites
Li Wengian
China Nuclear Power Research and Design Institute

[Abstract] Addressing practical challenges such as substantial low—grade waste heat emissions, seasonal
supply—demand mismatches, and low annual resource utilization rates in nuclear power plants, this study focuses
on cross—seasonal thermal storage and energy efficiency within power plants. Energy efficiency evaluation
metrics tailored to engineering applications are established across four dimensions: thermal insulation design, heat
transfer optimization, energy—saving transmission/distribution systems, and intelligent scheduling. Using
industrial measurement data, the study compares the loss reduction, efficiency enhancement, and emission
mitigation effects of various optimization measures. The findings demonstrate that multidimensional
optimization design can significantly reduce heat losses in thermal storage systems, substantially lower energy
consumption during transportation, improve annual low—grade heat utilization rates, and fully meet winter
heating demands at power plants.
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