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Presentation Supply
Outline — Urban wood waste

— Forest residues

« NREL biomass system



Biomass Resources

« The term "biomass"” means any plant
derived organic matter available on a
renewable basis

* States have various definitions of

eligible biomass resources for state
RPS targets, e.g..

— Colorado has the term “slash and
brush” for forest biomass

— Urban wood waste must be clean
and free of contaminants




Biomass Energy Pathways
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Biomass Heating Plant Overview

1. Fuel Handling
— Storage, sizing, movement
2. Conversion technology
—  Combustion, gasification, pyrolysis,
Control system and programs
Emissions control
Ash removal
Water treatment
Back-up system
Product delivery (pipes, heat exchanger)
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Sample Fuel Cost Comparisons
($/MMBtu Delivered)




Green wood chips (50% moisture) @ $50/ton
~8.6 MBTU/ton in a
high efficiency wood boiler @ 85% efficiency

~ $7.00/MBTU delivered to building
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Horribly over simplified explanation…


Biomass Heating Technologies

« Commercial, proven technologies

Hot water or low pressure steam

Chiptec, Messersmith, Advanced Recycling are
leading vendors for non-residential systems

Positive operator experience
Automated to hand fed

Clean burning

Wood chips, cord wood or pellets
Moisture up to 50-60%

 Low to moderate payback periods depending
on wood cost and alternate fuel cost



Existing Systems
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Nebraska – starting their 15 year heating and just finished the 2nd year of cooling with biomass – uses 8-10,000 green tons/year;



U of I – uses about 45k green tons/year of cedar chips;



Sumurfit-Stone pulp mill recently expanded their production from 8 megawatts to 15 megawatts of power and heat use with biomass.



Eagle Stud – pictured above produces 700 kw for use on site along with their heat for their dry kilns.


Court House
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Four Main System Types

Large, automated wood chip
— Typically buildings over 100,000 square feet

« Smaller buildings if they have year round need for hot
water (prison, hospital

— Must have large heating bills to justify the investment

Semi-automated surge bin
— 10,000 — 100,000 square feet
— Bucket loader

Pellet-fired

— 5,000 square feet and up
— Systems less expensive, less storage

Cord wood
— 5,000 - 50,000 square feet
— Manual loading of fire wood 1-3 times per day



Automated Chip Systems

« High capital costs,
e Storage needs,

e Fuel must be
consistent, no sticks

e Minimal labor










Spaulding High School, Barre Vermont (Messersmith)




* 4 acres under glass

e Biomass system saves
il $400/day in propane costs

a.JLHM RREEREE S &7/« Without biomass, would
e et W IS A oy £ Prugin Y

- - " % need to close down due to
high propane costs

L T T
Ay v i

Cedar Mills
Organic
Greenhouse,
Jackson, CA



s Raee e  Surge-bin system

Smaller,
Simpler,

Cheaper

Source: USFS Fuels for Schools Program # -. i e - R 8% . _ &
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“Surge-Bin” that will hold enough fuel for at least 3 days so it doesn’t have to be fed over the weekend and up to 8 days.  The smaller, simpler storage is substantially less cost;



Sized for 85-90% of the heating days so the boiler doesn't have to be as large.



We are seeing the cost of this system being about 2/3 the cost of the larger system so the payback is much better;


Pellet Systems

* Fuel is more expensive

‘a!  Storage smaller, cheaper

# " « Boiler smaller, cheaper
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Fuel is more costly than green chips;

Pellets for a commercial boiler system can have a higher ash content than the residential pellet stove market but we have the chicken or egg problem;

Heating unit is smaller and cheaper for the same sized green chip boiler;

Storage of fuel is much smaller and simpler conveyance of material to the burner – a grain bin w/ gravity feed.


Garn — Cordwood

Source: USFS Fuels for Schools Program
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Pollutant Emission Rates for Wood Boilers and

Fire Activities
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Note the comparison of opening burning whether wildfire or prescribed fire is vastly different that in one of these systems.  I continue to gather air quality studies for reference and we will be paying for tests at several more sites this next winter to get the commercial pellets, and different manufacturers data included.

These test results are without any pollution control devices added.
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Simple Payback Period
vs. Wood and Natural Gas Prices
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__Biomass Supply Issues

I« How much do | need?

| —-_— | * Where will it come from?

57' — « How reliable is the source?
P N T —— - « Who will bring it to me?

 What will it cost?

e Quality, moisture,
contaminants?

e Sizing, storing?
e Pave your storage site




Typical annual biomass fuel requirements
(green tons/year)
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Expected Typical Wood Consumption - Boulder County
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Front Range - Total Biomass Availability (1000 BDT/year)
(Source: Jefferson County Biomass Feasibility Study, 2005)

Adams 12.3 - - - - 12.3
Arapahoe 12.5 - - - - 12.5
Boulder 8.2 7.4 2.7 - 10.0 18.2
Clear Creek 0.3 1.4 - - 1.5 1.7
Denver 15.0 - - - - 15.0
Douglas 8.3 4.3 - 0.4 4.6 13.0
El Paso 17.9 - - 13.0 13.0 30.9
Gilpin 0.2 2.8 - - 2.8 3.0
Grand - 5.2 - - 5.2 5.2
Jefferson 14.2 6.3 - 1.1 7.4 21.6
Larimer 1.4 11.2 - - 11.2 12.6
Park 0.7 10.2 0.1 - 10.4 11.1
Teller 0.9 7.8 0.1 0.2 8.1 8.9
Total 91.9 56.6 2.9 14.7 74.2 166.0

o Costs will be $20 to $60 per ton (green) depending upon quality, moisture content, haul
distance


Presenter
Presentation Notes
Conservative estimate of availability, X% of total generation

Based on low estimate of forest biomass generation, 50% availability of forest biomass

If high forest biomass generation annually is closer to “high” range an additional X BDT of biomass would be available

Conservative estimate of availability, X% of total generation

Based on low estimate of forest biomass generation, 50% availability of forest biomass

If high forest biomass generation annually is closer to “high” range an additional 74,000 BDT of biomass would be available

Based on low estimate of forest biomass generation, 50% availability of forest biomass


NREL’s Renewable Fuel Heating Plant

Wood Fuel Storage Area

Boiler

Feed to Boiler

To NREL Existing
Heating System
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RFHP Will Heat Major Lab Buildings

62% of campus heat

Fuel from Front Range
forest thinnings (USFS,
private landowners) and
urban wood

Biomass cost is $29/ton
($2.42/MMBtuU vs.
$10.00/MMBtu gas)

2,200 tonnes CO,
reduction/year

8 year simple payback Procigis ol G



Overview

« Completely automated system

— Includes combustion system, hot water
system, fuel storage and handling system,
ash removal

— Existing NG boilers provide 100% backup
 Performance guarantee through ESPC

— Continuous metering of RFHP output

— Payments based on guaranteed cost
savings



NREL RFHP - System and Economics

9 MMBtu/hr wood-fired boiler

« ESCO investment: $3,307,200
e Annual savings: $ 406,072
e Simple pay-back: 8.3 years

 Delivery order term: 25 years



Colorado Projects

 Boulder County (operational)

e Gilpin County (operational)
 NREL (construction)

« CSU (design)

e Fort Lupton greenhouse (on hold)
e Summit county (on hold)

» Jefferson county jail (on-hold)

» About 10-12 schools and other public
buildings are in evaluation phase

« Jefferson county pellet mill (planned)
e Grand/Jackson county pellet mills



Bioenergy
sSuccess
Factors

Supply

— Cost, quantity, quality, sizing, storage

— Delivery contract structure (who bears risk?)
— Delivery infrastructure?
Cost of competing fuel

Biomass conversion technology
— Reliable, efficient, fuel flexible
Facility issues

— Champion

— Familiarity with technology

— Technical details



Resources

 Wood Chip Heating Systems
— http://lwww.biomasscenter.org/pdfs/Wood-Chip-Heating-Guide.pdf

 Boulder County Feasibility Study

— http://lwww.co.boulder.co.us/openspace/resources/forestry/for pdfs/BCP
OS Final Biomas Report web.pdf

e US Forest Service Fuels for Schools
— http://www.fuelsforschools.info



http://www.biomasscenter.org/pdfs/Wood-Chip-Heating-Guide.pdf
http://www.co.boulder.co.us/openspace/resources/forestry/for_pdfs/BCPOS_Final_Biomas_Report_web.pdf
http://www.co.boulder.co.us/openspace/resources/forestry/for_pdfs/BCPOS_Final_Biomas_Report_web.pdf
http://www.fuelsforschools.org/
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