5  Geothermal Power
Most of the geothermal generation facilities in California were developed prior to 1990, with the most significant located in the Geysers in Sonoma County and in Imperial County. They form an important baseload component of the electric grid in the state. By 2005, a 50-megawatt geothermal system is expected to have a levelized cost of energy of 5.3 to 5.5 cents/kWh. 

According to the CEC, recent interest on the part of developers suggests increased growth in the development of geothermal electric energy over the next 10 years. Renewable energy solicitations in California have drawn proposals for development of almost 7,000 gigawatt-hours per year (GWh/year). Proposals in other Western Electricity Coordinating Council (WECC) states total more than 3,000 GWh/year. 

The technologies most often used to produce electricity from geothermal resources in California are flash steam power and binary cycle power plants. The flash steam power technology is typically used at sites that have high temperature fluids (usually above 400 degrees Fahrenheit. Fluids at these sites boil into steam as they rise to the surface. The steam is used to power a turbine, which turns a generator to produce electricity. Binary cycle power plants can be used with lower temperature geothermal resources where the water does not become steam before rising to the surface. It can also be used in conjunction with flash steam power systems. In binary cycle power plants, hot brine from the geothermal well is used to transfer heat to a hydrocarbon "working fluid" with a lower boiling point than the geothermal brine. The two fluids do not come into direct contact with one another. Once the working fluid is converted to steam, the steam is used to power a turbine and the brine from the geothermal resource is returned to the well. 

Most of California's developed geothermal resources are located in Sonoma, Lake, Imperial, and Inyo Counties. Other geothermal resource areas in the state are found in Lassen, Mono, Siskiyou, and Modoc Counties. 

The cost of generating power from geothermal resources has decreased about 25% over the past two decades. A power plant built today would probably require about 5 cents to 8 cents per kilowatt-hour (kWh). Some geothermal power plants receive much more per kWh during some time periods, because of various incentives related to reliability of generation and power provided during peak demand. 

The goal of the geothermal industry and the U.S. Department of Energy is to achieve a geothermal energy life-cycle cost of electricity of $0.03 per kWh. It is anticipated that costs in this range will result in about 10,000 MW of new capacity installed by U.S. firms within the next decade. 

Geothermal heat pumps are already boasting low operating and maintenance costs, and usually, low life cycle costs. (Life-cycle cost is the total cost of the equipment, as well as operating and maintenance costs, spread over the useful life of the equipment.) Consumption of electricity is reduced 30% to 60% compared to traditional heating and cooling systems, allowing a payback of system installation in 2 to 10 years. 

Levelized Costs of Geothermal Energy 


Limitations to Geothermal Energy 

Several attributes of geothermal resources make it a good source of energy. Energy can be extracted from the resource without burning a fossil fuel such as coal, gas, or oil. Therefore, carbon dioxide and other gases formed during combustion of fossil fuels are not emitted into the atmosphere when geothermal resources are used. Geothermal fields produce only about one-sixth of the carbon dioxide that a natural gas fueled electrical generating power plant produces and none of the nitrous oxide or sulfur-bearing gases. Use of geothermal resources is also beneficial, because it can enable states to diversify their energy portfolios with domestically available resources. 

No geothermal field has been abandoned because of resource decline. However, pressure and production decline have been experienced, and research at The Geysers has focused on mitigating these effects through injecting water to maintain reservoir pressure. In addition, some of the sites for new geothermal development are located in areas characterized by sensitive cultural and environmental concerns. Geothermal development in the Imperial Valley region is more costly due to corrosive minerals and chemical components of the groundwater basin. Other issues that could delay development include permitting and access to transmission.

