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Technology Fact Sheet

Photovoltaic Systems

Technology:

PV systems convert sunlight into electricity through a basic, pollution-free physical process known as the “photovoltaic effect.”  The basic unit of a PV system is a cell, which can be interconnected to form modules, which can in turn be connected to arrays to produce yet more power.  The remaining balance of system (BOS) is composed of structures on which modules are placed and pointed toward the sun, and components that take the direct-current (DC) electricity produced by the cells and condition the electricity so it can be used for specific applications.

Applications:

Today, solar-generated electricity from PVs serves people living in the most isolated spots on earth as well as in the center of our biggest cities.

· Simple PV systems use the DC electricity as soon as it is generated to power water pumps for irrigation and drinking wells, as well as ventilation fans for air cooling.

· PV systems with battery storage are being used all over the world to power lights, sensors, recording equipment, switches, appliances, telephones, televisions, and even power tools.

· When power must always be available or when larger amounts of electricity than a PV system alone can supply are occasionally needed, an electric generator can work effectively with a PV system to supply the load.

· Where utility power is available, a grid-connected PV system can supply a portion of the energy needed while the utility backs up the PV like batteries do in stand-alone systems.  The systems can be integrated directly into the building envelope – to be used in awnings, windows, spandrels, skylights, roofing shingles, and other structures.  When the home or business requires less electricity than the PV array is generating, the excess can be fed (or sold) back to the utility.

· On an even larger scale, many PV arrays can be installed together to produce utility-scale power plants like Sacramento Municipal Utility District’s (SMUD) 2 MW plant in California.

· Hybrid systems combine a number of electricity production and storage pieces (PV, small hydro, wind, diesel generators, and batteries) that are ideal for remote applications such as communications stations, military installations, and rural villages.

Benefits:

PV-generated power offers advantages over diesel generators, primary (one-time use) batteries, and even conventional utility power.  PV systems do not burn fossil fuels, thus they do not emit any pollutants including greenhouse gases.   They are highly reliable providing a steady power source.  PVs have low operating costs because they do not have any moving parts requiring expensive maintenance and electricity is produced from a free renewable energy source, sunlight. They are extremely modular:  they can be constructed to any size based on energy requirements and can be enlarged or moved if energy needs change.  PV systems also have low construction costs in part because they do not require much wiring.  Less wiring means lower costs, shorter construction time, and reduced permitting paperwork.

Technology Calculator

	
	1995
	2000
	2005
	2020-2030

	Module efficiency* (%)
	7-17
	8-18
	10-20
	15-25

	System cost^ ($/W)
	7-15
	5-12
	4-8
	1-1.50

	System lifetime (yrs)
	5
	5-10
	10
	>30

	U.S. cumulative sales (MW)
	175
	500
	1,000-1,500
	>50,000


*Range of efficiencies for commercial flat-plate and concentrator modules.

^Costs given in 1999 dollars.

Emissions:

PV systems produce zero emissions, and therefore reduce emissions accordingly from both the utility grid and diesel generators that they may replace.

Related Websites:

http://www.eren.doe.gov/solar.html

� Photovoltaics:  Energy for the New Millennium, National Renewable Energy Laboratory, January 2000.





