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There’s been a lot of recent interest in geothermal energy. It can complement other
renewables as they become a bigger part of the power mix. A recent study by DOE
suggests that geothermal capacity could reach 60 Gigawatts by 2050.

The basic technology is pretty simple: drill down into a reservoir of super-hot water
(up to 700 °F), then use the water to run turbines. The wells have various depths,
sometimes up to two miles. If the water is below 360 °F, it’s often used to vaporize
some other fluid, which is then used to run the turbine. The water creates enough
powerful steam to run the turbines directly. Either way, let the water cool, pump it
back underground. Rinse and repeat.

The economics of geothermal are complicated. The up-front capital costs mean that
the levelized cost can be two or three times as much as utility-scale solar. But the
big advantage of geothermal is that, unlike other renewables, it’s available 24/7, no
matter what the weather. Thus, it gets a higher capacity rating. You can replace
3000 megawatts of solar capacity with 1000 megawatts of geothermal. Putting
aside cost, the biggest downside is probably the potential for small tremblors, much
like fracking. That’s something to keep in mind in siting projects.

The attributes of geothermal become more valuable as solar and wind play a bigger
part in the grid.  A  study by the Center for Energy Efficiency and Renewable
Technologies indicates that geothermal could play a major role as California moves
forward with decarbonization:

“At low penetration levels, integrating variable renewable resources like
solar and wind is relatively easy and emphasis on the lowest cost
renewables makes economic sense. But as renewable penetration
increases, so do problems like lack of flexibility and over-generation in
certain hours of the year, which raises costs, and changes the economic
calculus. As California moves towards its 50% RPS, adding baseload
geothermal reduces solar over-generation in the middle of light load days,
causes fewer starts and stops in the gas fleet, lowers carbon emissions
and the number of cap and trade allowances held by utilities, and reduces
demand for the most expensive flexible resources.”

One way of decreasing the price of geothermal power is to use the steam for other
purposes, as Utility Dive explains in a recent story.  When power isn’t needed on the

https://www.energy.gov/articles/doe-releases-new-study-highlighting-untapped-potential-geothermal-energy-united-states
https://efiling.energy.ca.gov/GetDocument.aspx?tn=211028&DocumentContentId=22897
https://www.utilitydive.com/news/geothermals-surprise-cheap-renewables-could-keep-states-from-achieving-cl/569807/
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grid, it might be used to produce hydrogen, which can then be stored and used as a
zero-carbon energy source. In some places, like California’s Salton Sea, the water
may also be a source of valuable minerals such as lithium for batteries.

Geothermal power has one big limitation: it depends on geology. As you can see
from this map, the distribution of geothermal potential within the U.S. is spotty:

The really high potential areas are all west of the Mississippi, and predominantly in
the Western quarter of the country and along the southern border. But there are
patches of potential scattered around in places further east where they could help
balance the power grid.

Geothermal is a good example of a broader lesson. Wind, solar, and storage look to
be the mainstays of the future grid. But we shouldn’t focus exclusively on a few
technologies. Local circumstances are going to provide unique opportunities and
challenges. We’re going to need a range of options to deal with those.
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