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_11. Reduction and Capture of Methane and
Greenhouse Gases generated by landfills or
similar waste-related sources

Purchase and implement technologies to reduce, capture, and use methane and
other greenhouse gases such as a Landfill Gas (LFG) Project;

A Connect related . =
g Landfill Gas to Energy s
power sources such '
as a wastewater Landfill Energy End Use —
1 Engine. Boiler,
tr_eatment faCIIIty GH Turbine, or Combined
with a LFG Gas Pipeline Heat and Power
operation. 4 \ e
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Landfill Gas Compressor Pretreatment
Collection
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13. Development or Implementation of On-Site
~ Renewable Energy on Government Buildings

Develop, implement, and install
onsite renewable energy
technology that generates
electricity from renewable
resources, including solar
energy; wind energy; fuel cells;
and biomass

Develop a community-wide power
purchase agreement for
solar/renewable energy
installations on all tribal

government facilities and _ S o
buildings Tulalip new Administration Building uses

Install renewable energy systems geothermal generated power
on targeted community

facilitiesd park facilities, libraries,
fire stations, etc.
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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
portfolio standards

T Col orado has t he
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I Arizona puts a diameter limit on
forest biomass
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Blomass Resources and Issues
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Overview of Biomass Energy Conversion

Process

Forest conditions

e L N2 ?
Photos: Fox Run Regional Pak Project,
El Paso County, CO. Courtesy of Kurt
Mackes, Colorado State University.

Biomass supply

Forest management residues
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Manufacturing residues and
clean urhan wood waste

Fuel processing

Biomass power -
a renewable resource
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Fuel supply and quality is the single most
Important factor in a successful project
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Biomass Supply Questions

How much do | need?

Where is it going to come from?
How reliable is the source?
Who will bring it to me?

What will it cost?

What is the quality of the fuel?
Sizing, storing?

Innovation for Our Energy Future

MATIONAL REMEWAEBLE EMERGY LABORATORY



Biomass Energy Pathways
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9. Distributed Energy Technologies

Technologies that significantly
increase energy efficiency

Build an integrated system
within the electricity grid
consisting of thermal
generation, energy storage,
and energy management
systemsd such as combined
cooling, heat and power
(CHP)

Install numerous, small stand-
alone electricity generators to
provide back-up power at
designated locations as part
of an energy assurance plan

Develop policies and incentives
to implement CHP
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Energy Efficiency is the Argument for CHP

lectric Power

0
@07 Input Savings Electric Power
25% @ 25%
Losses
@ 60%

eat Production

@ 85%

Losses
Losses @ 15%
1 50 / Configuration Input Heat Electricity Losses

@ 0 | Stand alone Electric 88.5 0 35.4 53.1
Stand alone Heat 100 85 0 15
Stand alone total 188.5 85 35.4 68.1
CHP to provide same heat and e 142 85 35.4 21.25
Input Energy Saved 46.9
Perecntage of Stand Alone 25
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Vermont North Country Hospital

265 kW CoGen system

Chiptec C-Series close-
coupled Gasifier (gas is
combusted to make steam
to turn a turbine)

500 Hp, 300 PSI Hurst
boiler

Saving $250,000/year
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Commercial Technologies

Almost all commercial systems are
combustion/steam turbine

Most are grate stokers, but some fluidized
bed combustion

1-110 MW (average is ~20)
500+ facilities in U.S
Installed costs $1,700 - $3,500/kW

Smaller systems (< 5 MW still have poor
economics)
e 4 Gasification/pyrolysis emerging

I Use of pyrolysis oils in diesel
generators being done in Canada
(Dynamotive)
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Biomass-Fired Power Plants

Biomass Fuel Types

O Agricultural Waste

[ Bagasse

W Biogas (unspecified)

EBiomass (not conv. wood or wood waste)
V Digester Gas (Sewage Sludge Gas)
V Landfill Gas (Refuge Gas or Methane)
¥ Manure Fuel

V Paper Mill Sludge

G Peat

@ Pulping Liquor

#Wood Gas (from Wood Gasifier)
@Wood or Wood Waste Fuel

State Biomass Electric Capacity
MWe

[l greater than 1,000
B 500 to 1,000
250 to 500
100 to 250
less than 100

no data

(0
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Emissions

Modern biomass technologies are automated,
efficient and clean burning

Emissions from plants can be controlled through
scrubbers, precipitators, baghouse

Biomass has almost no sulfur

Considered CO3 neutral by the Intergovernmental
Panel on Climate Change (IPCC)

I Considered CO; negative by California
Public Utilities Commission
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Bioenergy Power Plant Overview

Fuel Handling
Storage, sizing, movement
Drying
Conversion technology
Combustion, gasification, biochemical, pyrolysis, physical

Boiler/steam
Gasifier i producer gas or syn gas

Prime mover
Steam turbine/generator
Internal combustion engine, gas turbine

Controls

Emissions control

Ash removal

Water treatment and cooling

Product delivery (pipes for hot water, power lines)
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Large-scale biopower (20 MW)
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Coronado Generating Station
Large Coal Plant (700 MW)
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Small to Medium Scale

Chiptec

Close-coupled
gasification
I (gas is ignited right
away to produce
steam for
traditional steam
turbine

Hundreds of thermal only
systems

A few power generation
systems

Simple technology
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Simplified Flow Diagram for
Gasification CHP System
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Micro Scalet Pre Commercial
(CommunityPower Corp 15 kW 100 kW)
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