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Abstract
Energy is one of the most human concerns in his life and always has influenced the shape of life on earth. Besides the growth of population, demand and consumption rate some transients such as COVID-19 pandemic that has triggered price spikes for multiple commodities, or the conflict in Ukraine have led to even further increasing energy prices and security-of-supply concerns. On the other hands the transition to a lower-carbon energy system continues and accelerates and the coming decades will likely see a rapidly-changing energy outlook. Here, critical actions need to be done that accompany by transforming energy systems and speed up the shift to renewable and low-carbon energy. In the world outlook of 2050, to supply the cleanest electricity grid, one of the major challenges is the lack of electricity grid reliability due to the non-uniform hypostasis of the solar and wind renewable systems capacity factor. We must consider a convenient combination of reliable sources such as nuclear and renewables to attain a clean electricity grid and superior level of electricity supply security. Thermal energy storage systems have enormous potential to cover issues above and facilitate more effective use of thermal equipment and large-scale energy substitutions that are economical which appears to be the most appropriate method for correcting the mismatch that sometimes occurs between the supply and demand of energy. Essential technologies such as thermal energy storage and battery storage systems allow energy from renewables, like solar and wind and nuclear, to store heat and electricity and release when people, communities and businesses need power. Advanced nuclear reactors as a great heat source with high potential in power generation and due to the inherent safety of such reactors could be a great item for heat storage systems. 
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