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Distributed energy resources, or DER, are small-scale energy systems that power a nearby location. DER can

be connected to electric grids or isolated, with energy flowing only to specific sites or functions.

DER include both energy generation technologies and energy storage systems. When energy generation occurs

through distributed energy resources, it''s referred to as distributed generation.

While DER systems use a variety of energy sources, they''re often associated with renewable energy

technologies such as rooftop solar panels and small wind turbines.

There are several benefits to using DER. Distributed energy resources that generate power through renewable

energy sources often produce no emissions, while DER powered by natural gas produce lower emissions than

other fossil fuel-powered systems. This enables decarbonization.

DER also enhances power system resilience: DER can help supplement central power plants at times of

surging electricity demand and serve as a source of backup power when extreme weather events damage

utilities'' infrastructure.

DER technologies include both traditional fossil fuel-based systems and newer, cleaner energy technologies.

The former include combustion engines powered by oil and diesel, which produce high levels of greenhouse

gas emissions. Cleaner technologies with lower or no emissions include:

Solar photovoltaic systems--or solar panels and solar cells--are increasingly being used as DER. Globally, 167

gigawatts of distributed solar PV systems were installed between 2019 and 2021.1

DER wind turbines are also known as distributed wind. Distributed wind installations vary in size and

electricity generation capacity. They can range from less than 1 kilowatt, which can power pieces of

equipment, to 100 kilowatts, which can power an industrial site.

Fuel cells generate electricity through a thermochemical process involving fuels such as hydrogen. While most

of the hydrogen used for fuel cells is produced by burning natural gas, it can also be produced using renewable

energy--this is known as "green hydrogen." Hydrogen fuel cells are used in some electric vehicles and can be

found in some power plants.

Cogeneration is the concurrent production of electricity and heat from a single energy source. Also known as

combined heat and power or CHP, cogeneration technology can run on fossil fuels, such as natural gas, or

renewable energy-based fuels, such as biomass.
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Microturbines are small combustion engines that run on biogas, natural gas, propane and other fuel sources.

Most are about the size of a refrigerator and produce between 15 and 300 kilowatts of electricity. This

relatively low output notwithstanding, when grouped together they can power entire facilities, such as

wastewater treatment plants.2

Energy storage is the capturing and holding of energy in reserve for later use. Examples of energy storage

technologies used as distributed energy resources include:
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