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Technology Fact Sheet

Biopower

Technology:

Biomass can be used as a fuel to generate power and heat, just as fossil fuels can.  Biomass resources used for this purpose now are typically urban waste wood and crop and forest residues.  In the future, “energy crops” may be grown specifically for energy production.  Depending on the application, biomass may be used in a traditional boiler-turbine arrangement or in a combined-cycle gas turbine system.

Benefits:

Biopower reduces most emissions, including emissions of greenhouse gases (GHGs), compared with fossil fuel-based electricity.  The carbon released when fossil fuels are burned has been sequestered underground for millions of years and increases the current atmospheric concentration of CO2.  Much of the carbon released with the burning of biomass was absorbed from the atmosphere during plant growth in the recent past, contributing far less “new” carbon dioxide to the atmosphere.  Through the use of residues, biopower systems can even represent a net sink for GHG emissions by avoiding methane emissions that would result from landfilling of unused biomass.

Energy Savings:

Biopower is valuable as a replacement for fossil fuels that reduces GHG and other emissions.  Energy savings per se is not a goal.

Emissions:

Combusting biomass saves emissions of fossil-based carbon dioxide, as well as other gaseous emissions, such as sulfur dioxide.  Co-firing biomass with coal at a rate of 15% for a 100 megawatt plant has the potential to save:

· 98,300 metric tonnes of fossil-based carbon dioxide emissions and 

· 1,400 metric tonnes per year of sulfur dioxide emissions, 

versus a coal-only power plant without flue gas desulfurization equipment.*  Similar estimates for carbon dioxide emissions reductions for direct-fired and gasification-based systems are not included in standard technology characterizations, but carbon dioxide emissions savings would be much greater with 100% biomass fuel.

Applications:

There are three major approaches for biopower:  1)  Direct Firing, in which biomass is the only fuel in a traditional boiler-turbine plant, 2)  Co-firing, in which a small amount of biomass (a few percent) is used to supplement fossil fuel at a coal-fired power plant, and 3)  Gasification of biomass and use of the resulting fuel in a combined cycle gas turbine plant.

Technology Calculator

The levelized cost of electricity for direct-fired and gasification-based biopower systems is presented in the table below.  Costs for co-firing are not included in standard technology characterizations.

Levelized Cost of Electricity*

in cents per kwh

(constant 1997$)

	Technology
	2000
	2010
	2020

	Direct-Fired
	7.5
	7.0
	5.8

	Gasification
	6.7
	6.1
	5.4


Related Websites

http://www.eren.doe.gov/power/techchar.html
Renewable Energy Technology Characterizations

http://www.eren.doe.gov/repis/index.html

Renewable Electric Plant Information System

http://www.bioproducts-bioenergy.gov/

Biomass Research & Development Initiative

http://bioenergy.esd.ornl.gov/bfdpmain.html

ORNL Biomass Feedstock Research & Analysis Program

http://www.nrel.gov/programs/biomass.html

NREL Biomass Program

DOE Website:

http://www.eren.doe.gov/biopower/main.html
Screening and Design Tools
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	EPRI indicates that potential users should call for a price quote.


To order any EPRI products, contact the EPRI Customer Fulfillment Center at orders@epri.com or call at 800.313.3774 (option 2) or 650.855.2121.

* Renewable Energy Technology Characterizations, EPRI TR-109496





