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Abstract

Enhanced Geothermal Systems (EGS) are a transformative technology to unlock geothermal energy potential - particularly for electricity
generation - in regions previously deemed unsuitable for conventional geothermal exploitation. In Brazil, where conventional geothermal
resources are mostly low enthalpy, EGS offers a promising pathway to harness the country’s subsurface heat resources. Until now, only
geothermal energy direct use has been utilized in Brazil, albeit in a limited and isolated manner. There are a few examples of shallow
geothermal heat exchangers for residential heating and cooling, as well as few industrial applications utilizing heat from wells in the Parana
and the Potiguar basins. However, for Brazil, geothermal electric power generation would be the most compelling application from both
technological and commercial perspectives. Brazil — a tropical climate country — is a leader in renewable energy generation, but solar and wind
are intermittent power sources, and the hydroelectric plants, that historically played the role of base load, are increasingly "intermittent” due to
more severe and often droughts across the country. To compensate, Brazil often resorts to more expensive and polluting fossil fuel thermal
power plants. EGS technology artificially enhances permeability in hot dry rock formations through hydraulic, chemical and thermal
stimulation. This process allows water, or other working fluid, to circulate in subsurface, absorbing and transporting heat to the surface. The
heat is then extracted to generate electricity. Unlike conventional geothermal systems that rely on natural permeability and high temperature at
low depth, EGS can be deployed in places with low to medium geothermal gradients and low or no permeability, such as in the Brazilian
territory. Recent innovations have significantly improved the feasibility and efficiency of EGS. Notably, advancements from the Utah Forge
project and the startup Fervo Energy shed light on the potential application of these technologies in Brazil. These innovations include the
stimulation of granitic rocks using horizontal wells, proppants, multiple stages fracturing and improved drilling performance for hard rocks.
Onshore Brazil, dominated by old cratonic terrains and sedimentary basins, is situated far from current tectonic boundaries or active volcanoes.
Thus, most of the country’s higher geothermal gradients are related to geological domains with high radiogenic heat production (eg. granitic
rocks) or associated with mild hydrothermal flows. The available deep subsurface geological and geophysical data comes primarily from O&G
wells, concentrated in only few of the Brazilian basins. Rocks in the Parana, Potiguar, Reconcavo and Solimdes basins subsurface may be in
similar conditions to those of Fervo Energy projects in Nevada, USA, although at greater depths. Therefore, EGS is a likely solution for
unlocking Brazil's geothermal energy potential. By leveraging technological advancements and addressing existing challenges, Brazil can
strengthen its position as a leader in sustainable energy production, from intermittent to baseload generation. The energy transition not only
supports national energy security but also contributes to global efforts to reduce carbon emissions and combat climate change. Future research
should focus on comprehensive assessments of Brazil's geothermal resources and the development of tailored strategies for effective EGS
implementation.



