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Fossil Fuel Production Constraints
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Cost of Crude Oil
2002-Present
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225% Increase



Cost of Natural Gas
2002-Present
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Cost of Coal
2002-Present
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Present Energy Costs

• Natural Gas – Henry Hub - $8.93/MMBtu

• Central Appalachian Coal - $64.25/ton - $2.57/MMBtu + 
Transportation

• PRB – $12.25/ton - $0.70/MMBtu + Transportation 

• Wood Waste – $10/ton - $1.25/MMBtu



Ethanol Plant Energy Requirements 
(50 Million Gallons/Yr.)

• Corn Plant:  Steam – 220 MMBtu/hr heat 
input, 6.5 MW electricity input

• Cellulosic Plant:  Steam – 299 MMBtu/hr 
heat input, 4.5 MW electricity input



Biomass Plant Opportunities
• Direct Combustion – Power/Steam

• Gasification – Replacement Fuel

• Landfill Gas

• Anerobic Digestion



McNeil Generation Plant
(Burlington, VT – Biomass Boiler)

http://americanhistory.si.edu/powering/images/gallry39.htm


Fluidized Bed – Coal/Solid Fuels
(Source – EPI)



Combined Heat & Power – Ethanol Plants



Combined Heat & Power Illustration



Tests - CHP



SilvaGas™ Process



SEI Gasifier Plant
Quincy, Florida



Landfill Gas – Engine Fuel



Waukesha Landfill Gas Engine

Source:  Dresser Inc.



Anaerobic Digester
Brazil Ethanol Plant

(Source: NREL)



SI Engine – Digester System
(Source: NREL)



Conclusions – Ethanol Plant 
Energy Input

• Gas/Oil Fuel – Low First Cost (Boiler) – High Fuel Price 
Volatility

• Coal Fuel – More Expensive Energy Plant – More 
Predictable Fuel Cost

• Coal – Harder to Permit, Rail Access Needed
• Alternative/Residue Fuels – Should be considered
• Cogeneration/CHP – Should be considered
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