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The increasing integration of discontinuous renewable energy sources like wind and solar, crucial 

for decarbonization goals, poses challenges to grid stability and market equilibrium. This 

necessitates enhanced research into energy storage and system flexibility. Hybrid energy storage, 

particularly integrating heat with other forms of energy storage, offers a promising solution, 

especially for system-wide integration. Thermal storage, therefore, together with other forms of 

energy storage, can provide significant help, especially by integrating its various types. In fact, 

thermal storage technologies are in most cases less expensive than electrical energy storage and, 

especially at high temperatures, they can power Rankine or Bryton cycles for the production of 

electrical energy and chemical processes for the production of synthetic fuels that represent a 

further efficient storage solution for the coupling not only of the electrical sector, but also of 

mobility. Kinds of thermal storage that can be coupled include Sensible Heat Thermal Energy Storage 

(SHTES), which is low-cost but has low energy density, storing heat by changing a material's 

temperature. Latent Heat Thermal Energy Storage (LHTES) offers higher energy density by utilizing 

phase change materials. Thermochemical Energy Storage (TCES) provides very high energy density 

through reversible chemical reactions. In these sections some studies on materials and application 

related to these technologies will be discussed. 
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