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Biomass Co-Firing
Combustion and Boiler Impacts

— T
T _""'I-| :" B v
. o o T :
# = !
. . | k

et
|
¥

.
F ity

anel Discussion




— Co-firing Methods
— Co-firing Experience

— Advantages and Technical Concerns of Co-
firing
— Impacts of Co-firing on Emissions

— Economics of Co-firing
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— State and Federal Renewable Portfolio Standards

— Cost and dependence on imported fuels

— Current Administration’s Agenda
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Columbia have adopted a RPS.
— RPSs range from 105 MW in lowa to 25% by 2025 in Oregon.

e Nationally there are multiple proposed bills:

— Binghaman - 20% by 2020, Efficiency up to 5%, 5M MWh and up.
— Markey — 25% by 2025, no EE, 1M MWh and up.
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o Lower-cost fuel
e Reduced emissions

e Tax credits
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equipment

e Reliability and consistency of biomass sources
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Moisture 35 12 6
(%)

Ash (%) 0.7 5.3 10
Sulfur (%) 0.01 0.1 1.0
Nitrogen (%) 0.1 1.2 1.4
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o Firing 10% (Btu basis) of
biomass may double the
fuel volume.

e Issues with storage as well
as feeder capacities.
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— Therefore, coal mills may not work well

e Injection into the coal pipes (control nightmare)

e Biomass injectors

— Biomass is more volatile

— May rob air from coal burners

e Biomass burners ($$$%)
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e Co-injecting switch grass at 10 % of heat input
cost money ($0.019/kwh) including the tax credit.

e Based on testing at Plant Gadsden

(Buinaroxer
e

=\



o Oxygen is directly injected to coal stream to
reduce NOx (proven commercial technology).
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WOOD WITH 45% MOISTURE (% OF 10

TOTAL BTU)

GROSS POWER OUTPUT(MW) 165 |159 |165

AUX. POWER REQUIRED (MW) 9 9 9

OXYGEN REQUIRED (TPD) 0 0 151

OXYGEN PLANT (MW) 0 0 1.5

NET POWER OUTPUT(MW) 156 |150 |154.5

NET HEAT RATE (BTU/KWH) 9,625 |9,803 |9,845

NO, EMISSION (LB/MBTU) 03 |03 |02
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— For 20 to 40 MW of co-firing capacity, equipment may require
to 3 MW of aux power

— Smaller systems require greater percentage of aux power

e Replacement power cost

— Utilities must operate at increased load on other units or
purchase replacement power to offset aux load

— Replacement power cost: $80/MWh to $120/MWh
— Other renewables require additional spinning reserve
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o Co-firing test burns required to determine actual
Impacts

» In general, CO, emissions at the stack increase slightly
due to slight decrease in unit efficiency

» CO, emissions from biomass fuels are considered carbon
neutral

» Adjusted CO, emissions are reduced by slightly less than
the proportion of heat input provided by biomass
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