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Signature Biopower Concept

Launch a new DOE initiative to accelerate, develop and 

deploy advanced biopower technologies.  Initiative will 

establish partnerships with industry and support efforts to: 

Å Demonstrate utility scale, biomass repowering and/or 

high percentage co-firing of biomass with coal in near-

term deployments

Å Conduct R&D on pretreatment and conversion 

technologies and advanced biopower technologies to 

increase overall efficiency or decrease levelized cost of 

biopower electricity 

Å Optimize processed biomass for use in advanced 

biopower systems and reduced production cost

Å Demonstrate the use of biomass in advanced  

technology power systems with higher system 

efficiencies
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Project Concept

ÅSupport  near-term deployment of up to 

300 MW biopower generating capacity

ÅIncrease BTU content and density of 

feedstock via pelletization, biocoal, 

biochar and torrefaction

ÅDevelop advanced conversion 

technologies e.g. gasification, pyrolysis 

ÅDemonstrate advanced biopower 

technology for up to 30 MW capacity 

including opportunities for co-location 

with existing power generation

ÅIntegrate technology achievements from 

related programs into biopower 

applications

This project will develop & deploy biomass and advanced 

biopower technology from a variety of feedstocks

Syngas

Bio-oil 

Bio-coal & 

Bio-char

Up to 100 
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Up to 100 
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Pellets

Up to 100 
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Up to 100 
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Torrefied Wood



Drivers for Biopower

Å State RPS have spurred biomass 

repowering projects at smaller and 

older plants (legacy assets).   

Moving towards larger plants allows 

for higher system efficiency. 

Å Great River Energy (GRE) cites that 

for Carbon valued less than 30 

$/Metric Ton, allowances, off-sets, 

and the development of other 

renewable energies will be pursued. 

Å For Carbon valued in the range 30-

60 $/Metric Ton, Biomass Co-firing 

becomes a viable option.

Å Above 60 $/Metric Ton, carbon 

capture & storage and other 

technology options will also be 

viable.  
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Å There is no single technology choice that is better than the rest

Å Biopower demonstrations are needed to reduce technical risks for 

current combustion boilers 

Å RD&D is needed to achieve higher electric generation efficiency in 

advanced systems

Å Economic feedstock supply and transport are challenges for the  

quantity of feedstocks that will be required

Å Future feedstocks will undergo pretreatment & conversion prior to 

transport and will likely require commoditization

Å Various analyses will need to be performed to determine risks and 

opportunities e.g. techno-economic, life cycle, sustainability

Status of Biopower Today

Les Awirs

312MW Biomass Power Plant 

Shadyside, OH, USA

Repowering and Co firing with biomass/coal is occurring as a viable 

renewable generation option.   Current technology options rely on 

woodchips and pellets supplemented with agricultural wastes.   

Large-scale co-firing projects are under consideration by utilities as a 

means to comply with RPS requirements, but technical barriers 

remain
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Å Demonstrate and document high-rate cofiring (biomass co-fired 

with coal up to 20% biomass) at existing utility sites 

Å Demonstrate the ability to successfully repower with biomass by 

modifying existing coal fired boilers to use biomass

Å Address challenges related to permitting, siting, and biomass 

feedstock supply and handling

Å Verify life cycle assessment and accounting

Å Provide data to enable the update of ASTM standards related to 

reuse of biomass/coal ash for concrete mix

Near-Term Biopower 

Deployment Opportunities

Near-term deployment objectives are to increase biomass 

use, increase plant efficiency, and demonstrate emission 

systems compatibility and GHG reduction



Pretreatment of Biomass

Bio-coal

Torrefied Biomass: Biomass heated to 200ï300ÁC in absence of oxygen 
ÅDried, loses its fibrous structure.

ÅHeating value similar to coal.

ÅCan be processed in existing coal equipment.

Bio-coal:  Biomass and coal fines heated to 200-300ÁC in absence of 

oxygen and subsequently combusted
ÅLignin acts as a resin to bind coal fines together.

ÅBiomass and coal volatiles are used for the thermal energy to produce the pellets.

ÅOxides of nitrogen and sulfur are reduced.

ÅFuel quality & heating value can be adjusted for processing in existing coal 

equipment.

Bio-char:  Biomass heated to 200ï500ÁC in absence of oxygen and 

pryrolized into a fine-grained charcoal, high in organic carbon.  
ÅCo-products with bio-syngas and bio-oil resulting from the pyrolsis of biomass 

materials and agricultural wastes.

ÅUsed as a soil amendment, bio-char retains soil nutrients, improves plant uptake 

and soil fertility.    

ÅBio-char carbon is locked into a rigid molecular structure, offering a potential long-

term, indirect carbon sequestration option. 

Goals:

ÅConduct R&D to develop reliable & cost effective pretreatment

ÅShow technical feasibility and reduce pretreatment costs

ÅDevelop specifications for torrefied biomass, bio-char and bio-coal 

to enable feed into utility systems

Bio-char


