Chapter 3: Concentrating Solar Power or CSP

Executive Summary
Solar energy can be converted to useful forms of energy through two main processes: solar-electric or solar-thermal. For the solar-thermal process, solar radiation is converted into thermal energy which can be used directly to heat water, solar hot water heating, or other fluids and materials and then the heated fluids are subsequently utilized to generate electricity through steam turbines. 

Concentrating Solar Power (CSP), also known as solar thermal electric, uses reflective materials to concentrate sunlight onto a thermal receiver, which absorbs and converts it into heat. The heat is then used in a steam generator or engine to produce electricity. CSP technologies have been developed for power generation applications. 

From a utilization perspective, there are two major applications: small scale or distributed and central plant or station. Concentrating solar power is an example of central station solar energy.   For the central station application the equipment is typically sited remote to the load centers and this often requires construction of additional utility infrastructure to deliver the energy to the loads.

Southern California is potentially the best location in the world for the development of large-scale solar power plants. The Mojave Desert and Imperial Valley have some of the best solar resources in the world. The correlation between electric energy demand and solar output is strong during the summer months when peak power demand occurs.  This region is unique for the proximity of such an excellent solar resource to a highly populated residential and commercial region.  Furthermore, the extensive AC and DC transmission network running through the region enables solar electric generation to be distributed to major load centers throughout the state provided the capacity constraints can be resolved.
As a result of these factors and state and utility policy, the world’s largest and most successful solar electric power facilities are sited in Southern California and sell power to Southern California Edison (SCE). According to the Renewable Energy Atlas of the West, the southwest portion of the United States has the greatest potential for CSP in the world. 

Table 1 below summarizes the technical resource potential that was calculated to exist in the Imperial Valley region.  The value for San Diego County is taken directly from National Renewables Energy Laboratory’s (NREL) report, while the value for Imperial County had an additional undeveloped land filter applied.
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In February 2005, the NREL completed a full CSP study for the San Diego region. Instead of excerpting from this report, it has been included in its entirety for reference. The NREL’s entire report is included in Appendix – Concentrating Solar Power. 
