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Design and economic analysis of the molten salt heat storage system for a 300 MW
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Abstract: Deep peak shaving for thermal power units is an important measure to ensure the stable operation of the power
grid. A thermodynamic model of a 300 MW coal-fired heating unit in China is established by software EBSILON. The
accuracy of the model is verified by comparing the simulation parameters with the design values. To further enhance the
deep peak shaving capability of the unit, two molten salt heating schemes powered by extracted main steam and reheat
steam are proposed. To meet heating demands, the molten salt heat storage system is coupled to the original
thermodynamic model, considering the storaged/released heating power of the system and molten salt heat storage capacity.
Based on the model, the peak shaving depth and the power generation during non-peak shaving period are obtained. The
main steam extraction scheme and the reheat steam extraction scheme can increase the peak shaving depth by 34.26 MW
and 19.30 MW, respectively, and raise the peak power generation by 14.77 MW and 12.33 MW. At the same time, the
economic performance analyses of the system in the electricity auxiliary service market and the electricity spot market are
carried out. The results show that under certain peak shaving subsidies or peak-valley electricity price differences, the
capital internal return rate of the project can reach 10%.
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Table 3 Physical properties of molten salts
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Fig.3 Simulation model of the thermodynamic system
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Table 6 Results of molten salt heat storage projects
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