How is Geothermal Power Created?



Natural steam from the production wells power the turbine generator. The steam is condensed by evaporation in the cooling tower and pumped down an injection well to sustain production.
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Like all steam turbine generators, the force of steam is used to spin the trubine blades which spin the generator, prducing electricity. But with geothermal energy, no fuels are burned.
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Turbine blades inside a geothermal turbine generator. 
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Turbine generator outdoors at an Imperial Valley geothermal power plant in California.
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Turbine generator in a geothermal power plant in Cerro Prieto, Mexico.
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Substation with transformer and insulators, at a geothermal power plant.
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Wood power poles delivering electricity from geothermal power plants in the Mojave Desert in California to the electrical grid. Steam from well-testing in background.
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Geothermal power plants have been built:

« In the middle of crops

 In forested recreation areas
« In fragile deserts

« In tropical forests




Geothermal power plants are clean and are operating successfully in sensitive environments.
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In dry steam power plants, the steam (and no water) shoots up the wells and is passed through a rock catcher (not shown) and then directly into the turbine. Dry steam fields are rare.
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The first modern geothermal power plants were also built in Lardello, Italy. They were destroyed in World War II and rebuilt. Today after 90 years, the Lardello field is still producing.
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The first geothermal power plants in the U.S. were built in 1962 at The Geysers dry steam field, in northern California. It is still the largest producing geothermal field in the world.
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20 plants are still operating at The Geysers. Wastewater from nearby cities is injected into the field, providing environmentally safe disposal and increased steam to power plants.
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Flash steam power plants use hot water reservoirs. In flash plants, as hot water is released from the pressure of the deep reservoir in a flash tank, some if it flashes to steam.




Flash technology was invented in New Zealand. Flash steam plants are the most common, since most reservoirs are hot water reservoirs. This flash steam plant is in East Mesa, California.



This flash plant is in Japan. In flash plants, both the unused geothermal water and condensed steam are injected back into the periphery of the reservoir to sustain the life of the reservoir. 



This plant operates in the middle of crops in the Imperial Valley, California. High mineral contents of some southern California geothermal reservoirs provide salable byproducts like silica and zinc.



This flash plant is in Dixie Valley, Nevada. Nevada is rich in geothermal resources, with more hot springs for its size than any other state.



In a binary cycle power plant (binary means two), the heat from geothermal water is used to vaporize a "working fluid" in separate adjacent pipes. The vapor, like steam, powers the turbine generator.



In the heat exchanger, heat is transferred from the geothermal water to a second liquid. The geothermal water is never exposed to the air and is injected back into the periphery of the reservoir.



Binary technology allows the use of lower temperature reservoirs, thus increasing the number of reservoirs that can be used. This binary plant is at Soda Lake, Nevada.



This binary power plant, at Wendell-Amadee, California, runs by itself. If it detects a problem, it automatically radios the operator to come to the site.



Geothermal power has many local and global benefits.



The fastest growth in US geothermal capacity was from 1980 to 1990, following enactment of federal laws that compelled utilities to purchase electricity from independent power producers.
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Over 2,800 megawatts of electricity from
geothermal power plants are supplying
about 4 million people in the U.S.
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Geothermal power plants are producing
over 8,200 megawatts of electricity in

21 countries, supplying about 60 million
people -- mostly in developing countries.







People who live in these areas are receiving electricity from geothermal power plants.



Geothermal power could serve 100% of the electrical needs of 39 countries (over 620,000,000 people) in Africa, Central/ South America and the Pacific. See: www.geotherm.org/PotentialReport.htm 



In several western US states, many long greenhouses are built and heated with geothermal water. This one is in New Mexico.



Geothermal water is also used to speed the growth of fish. These are growing in a geothermally heated hatchery at Mammoth Lakes, California. 



Pipes of geothermal water can be installed under sidewalks and roads to keep them from icing over in winter, like this sidewalk in Klamath Falls, Oregon.



In some places, geothermal water is piped from wells to heat single homes or whole residential or commercial districts. This truck-mounted drill rig is drilling a well for use in Klamath Falls, Oregon. 



Hot water from one or more geothermal wells is piped through a heat exchanger plant to heat city water in separate pipes. Hot city water is piped to heat exchangers in buildings to warm the air.



The geothermal water never mixes with the city water. Once its heat is transferred to the city water, the geothermal water is injected back into the reservoir to be reheated and recycled.



This is a "plate type" heat exchanger which passes hot geothermal water past many layers of metal plates, transferring the heat to other water passing through the other side of each plate. 



These pumps are used to pump the heated water to buildings in a district heating system, after it has passed through the heat exchanger. 



This photo of Reykjavik, Iceland, was taken in 1932, when buildings were all heated by burning of (imported) fossil fuels. 



Today, about 95% of the buildings in Reykjavik are heated with geothermal water. Reykjavik is now one of the cleanest cities in the world.


The areas in orange and red are where with today's technology, we can find and use geothermal reservoirs. 



Geothermal heat pumps can be used almost everywhere in the world, without a geothermal reservoir. The insulating properties of the earth, just below our feet, can keep us warm or cool.
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Different styles of pipes are installed beside a building. A liquid is piped through the pipes to pick up the heat FROM the ground or (in the summer) to bring heat from the building TO the ground. 



In a poll, over 95% of people who had installed a geothermal heat pump said they would recommend it and would do it again.
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The U.S. Environmental Protection
Agency has rated geothermal heat
pumps among the most efficient
heating and cooling technologies
available today.
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The entire U.S. (and most other areas of the world) are suitable for geothermal heat pumps. In the U.S., geothermal reservoirs occur primarily in western states.
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“Energy production and energy consumption
cause more environmental damage than any
other peacetime activity on earth.”

Christine Ervin, U.S. DOE, 1996







Much air pollution is caused by burning of fossil fuels. The costs of pollution include health effects like rising rates of asthma, especially in children and especially in cities.



Currently we are using primarily fossil fuels.



What will be the consequences if our growing energy needs are also met by fossil fuels?
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[image: image57.png]Cleaning Up Our Air

Each year 22 million tons of carbon dioxide,
200 thousand tons of nitrogen oxides

and 110 thousand tons of particulate matter
are not emitted to the atmosphere because

we used electricity from geothermal resources
rather than burning fossil fuels.







You can choose clean renewable energy from wind, solar, small hydropower and geothermal resources. 
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