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See our latest special report, "Reinventing Invention: Stories From Innovation"s Edge" ->
Enhanced geothermal systems are well suited to store excess renewable power as heat

Geothermal systems carry warmth from Earth"s interior up to the surface for heating or electricity. But
geothermal power plants are expensive to build, and will get even less economically viable as wind and solar
power get cheaper and more plentiful. However, even as wind and solar grow, so does the need to store
electricity from those temperamental sources.

A new proposal could solve those issues and bolster all three renewable technologies. The ideais simple--use
advanced geothermal reservoirs to store excess wind and solar power in the form of hot water or steam, and
bring up that heat when wind and solar aren"t available, to turn turbines for electricity.

"It would allow next-generation geothermal plants to break from the traditional baseload operating paradigm
and earn much greater value as suppliers of wind and solar,” says Wilson Ricks, a graduate student in
mechanical and aerospace engineering at Princeton University.

Ricks, his Ph.D. advisor Jesse Jenkins, and Jack Norbeck, cofounder and chief technology officer of
Houston-based advanced geothermal developer Fervo Energy, ran extensive simulations of such geothermal
reservoir energy storage to see if the technical components of the system as well as the economics actually
work out. They found that the systems could indeed store electricity over a range of time scales, from a few
hours up to many days, as efficiently as lithium-ion batteries. Plus, says Ricks, "the storage capacity
effectively comes free of charge with construction of a geothermal reservoir.”

Their results apply only to enhanced geothermal plants, like the ones Fervo and other companies such as
Cambridge, Mass.-based Quaise Energy and Seattle-based AltaRock Energy are developing.

Conventional geothermal systems drill wells into naturally occurring hydrothermal reservoirs. But these
pockets of hot water deep underground do not exist everywhere. In the United States, for instance, they are
mostly located in the west.

Enhanced geothermal systems (EGS) get around this geographical limitation by creating artificial reservoirs.
Developers create fractures in hot, dry rock formations by drilling into or melting the rock, and then injecting
water into the fissures. Production wells bring the heated water up for producing electricity. "For scales
necessary to contribute to national or global electricity decarbonization, we need to be able to extract
geothermal heat outside of conventional formations," Ricks says.
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Fervo Energy raised US $138 million in venture capital funding in August to advance its technology. The
company uses innovations from the oil and gas industry, such as horizontal drilling and distributed fiber-optic
sensing, to create underground reservoirs. The company plans to use the new funds to complete two pilot
projects, including one with Google in Nevada.

Once these EGS systems are in place, they would be ideal for storing energy as well as producing electricity.
Excess wind or solar energy could be used to inject water into the artificial reservoirs, where it would
accumulate and build up pressure. The production wells could then be opened up when electricity is needed.

"EGS reservoirs are created in rock formations that are naturally impermeable; everything outside the artificial
reservoir is sealed off," says Ricks. "It"s very similar to a hydropower reservoir, where you choose when to
have water go through the dam and generate electricity.”
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