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Solar Electricity (Photovoltaics)

Solar electric systems, also known as photovoltaic systems, convert the energy of the sun in to electricity.  A solar electric system has two parts: a collector and a method of storage.  The collector is one or several solar panels, while the method of storage can either be an array of batteries or a connection to the electrical grid.    
What does a solar electric system do?  A solar electric system converts the sun’s energy in to DC electricity.  That electricity can be used directly by DC applications, or it can be converted to AC electricity using an inverter. The electricity can either be used immediately, or it can be stored for later use.      
How does a solar electric system save money?  Solar electric technology is still fairly expensive, and not always cost effective.  If you need electricity in a place that is currently far from the power grid (for example: a remote pasture, field, or outbuilding), then installing a solar electric system can save money when compared to the cost of running a new power line.  There are also a variety of tax and other financial incentives that may make solar electric systems cost effective.  
How does it work?  .

Solar electric systems need an unshaded, preferably south-facing location, most commonly a roof.  The system consists of one or more solar panels, an inverter (if AC power is required), a battery array (if electrical storage is required), and a controller (if there is a battery).  When the sun shines on the solar panel, electricity is generated.  That electricity can be directly used by a DC appliance (such as a water pump, for livestock watering), or it can be used to charge a battery.  If the solar panel is connected to a battery, there is also usually a controller that regulates power to and from the battery.  If the electricity is to be used for an AC application, an inverter converts the DC electricity to AC electricity.   

Solar electric systems only produce electricity when the sun is shining.  Some applications only require electricity during sunny, daylight hours (such as irrigation or livestock watering), but others may require electricity when the system isn’t producing it.  Solar electric systems can store electricity for use when the sun isn’t shining in two different ways.  If the solar electric system is connected to the electrical grid, the entire grid acts as a giant battery.  The owner of the solar electric system sells any surplus electricity generated by his solar electric system during peak production (for example, during a sunny day), and buys electricity back from the grid during minimal production (for example, at night).  If the solar system is not connected to the grid, electricity can be stored in a battery array.

While it is technically possible to install your own photovoltaic system, most people chose to hire a qualified photovoltaic contractor, who can work with you to design an appropriate system.  

See the reverse for a diagram of a pv system.  
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This diagram shows a system that is tied to the grid, and has no battery storage system.  An inverter is a necessary part of a grid tied system, as only AC electricity is grid-compatible.  
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This diagram shows a stand-alone system with battery storage.  It shows that either AC and DC electricity can be generated, depending on whether an inverter is used.  

Diagrams courtesy of Northeast Sustainable Energy Association (http://www.nesea.org).
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