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Figure 4: World Energy Supply by Source.
The Ecog's Energy Scenario, December 2010
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Array of Technologies

SmaliScale
Solamphotovoltaics(PV)
Smaliscale wind
Solar thermal
Biogas
Biomass
Small hydro
Wave & tidal

LargeScale
Wind

Distributed Generation
Fuel cells uml
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Federal Incentives

Investment tax credit (30% of tfpont costs)
Accelerated depreciation (over 5 years)
Production tax credit (2.1 cents/kWh)

Clean Renewable Energy Bonds (Feds pay hol
a tax credit in lieu of interest from issuer)

USDA incentives (REAP, EQIP)
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Federal Incentive Implications for
Projects
Federal tax incentives allow for multiple
equity investors Iin projects
Dramatically lowers cost of energy to the
project host (e.g., landowner)

Host may just pay for the power outpgtat
a predictable rate into the future!

Today, more common for commercial building
projects
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ldaho State Energy Policies

Sales tax refund for renewable energy production
equipment
Must be larger than 25 kW. Expires in 2011.

Property tax exemption for wind and geothermal enerc
producers

100% of property taxes (Commercial) replaced with tax of 39
of gross energy earnings

No production incentive
No Renewable Portfolio Standard
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Solar Photovoltaics

Rising in growth due to technology
cost cuts and strong state policy
mandates

Relative ease In permitting and
Installation compared to largecale
renewables

Third-party financing model very
successfud; minimizes cost to host
IV R OIS TAE K2a
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Photovoltaic Solar Resource : United States and Germany
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Annual average solar resource data are for a sclar coflector criented toward the south at a tilt = local latitude. The data for Hawaii and the 48 contiguous
states are derived from a medel developed at SUNY/Albany using geostationary weather satefite data for the period 1998-2005. The data for Alaska are
derived from a 40-km satellite and surface cloud cover database for the period 1885-1991 (NREL. 2003). The data for Germany were acquired from the
Joint Research Centre of the European Commission and is the yearly sum of glcbal iradation on an optmally-incined surface for the period 1881-1990.
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ThirdParty Financing for PV

wAccelerated

depreciation wNet metering
wRECs w Currently
w Utility and host conducting a
payments solar feedin
tariff pilot
w Power
payments
(fixed)

wlnvestment tax
credit
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SmalScale Wind

Has lagged behind PV in market
growth, due to lower policy support

Cost competitive with PV

A bit more work: wind
measurement, permitting for tall qf

e p—

structures 2

Most feasible in semural and rural
settings: siting, wind availability
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Solar Thermal

Established technology for water
heating, especially in residential &
multifamily applications

Qualifies for federal investment
tax credit and accelerated
depreciation, but not productlonA
tax credit, state cash incentives,

or net metering

Less than 1§ear payback versu:

electric, longer versus gas
Federal tax incentives are key
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Blogas
Many sources: animal waste,

wastewater treatment, landfills

Strong, measurable, and clearly &
defined environmental benefits -

nternal combustion the most "+ T
hopular conversion choice
Future climate change regulation ~ S

energy incentives = opportunity?
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Biomass

Many sources: wood (waste or other),
agricultural residues or commaodity crop

Fuel availability is dependent on dynamics in other
industries- e.g., timber, ag

Strong environmental benefits with proper &+ ¥
management i A

The wood products industry has produced 'f‘

power from process waste for decades ’
many are refurbishing old systems for hlghe 7
efficiency 2

Depending on legislature, some biomass
facilities may be eligible for the RPS
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Small Hydropower

Very cost competitive versus other power sources

Qualifies for net metering (<100 kW), federal
production tax incentive,

Loose definition: Is it generation size, or project desig
to limit impoundments?

Definitions vary
LYONBI aAy 3t eof-NIR @BIAME NI ¥ &S
Irrigation canals

Be aware of extra permitting hurdles (Federal Energy
Regulatory Commission) and associated lead times
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LargeScale Wind

Most mature renewable energy
technology today with dramatic growth

Uncertainty on tax incentives

Some concerns over its variability, bu
many regional utilities have invested
based on least cost

"ﬂ\‘ New Enerqy Cities

ring the Clean Erargy Economy in the Northwest




Fuel Cells

Possible for mobile (cars) and stationary
(buildings) applications

Fuel formulation costs and fuel quality
problems have raised performance risks

Most common with natural gas, rather than

biogas |
Still awaiting its promise touted b\ |
developers a decade ago i
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Market Status

8,500 MW installed in U.S. in 2008. Over 25,000 MW installed a

Large wind of 2008.

Small wind 2,500 systems in operation in U.S. in 2006, totaling 18 MW
Small hydro 1,402 projects in operation in U.S., generating 5,400 MW

Fuel cells  Approx. 3,000 stationary fuel cell projects globally, at approx 80C

Biogas water 106 wastewater treatment plants in U.S. use biogas for energy

Biogas dairy 111 projects in operation at approx 34 MW

292 MW of grietied installed in U.S. in 2008, with 791 MW total.
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Relative Costs

High
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PV Rapid Growth

Secretary Chu Announces Over $110 Million i
SunShoProjects to Advance Solar
Photovoltaic Manufacturing in the United
States

Solar Manufacturing Partnerships will boost
American competitiveness in the global solar
energy industry and lower the cost of clean,
renewableenergy



Greenhouse Gas Regulation May
tftFé | w2fS

$40 Carbon Tax Example
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Typical Barriers

Up-Front Cost (other than large wind)

Transmissioricurrently largescale only)

Permitting(large wind, small wind, small hydro)
Zoning and building requirements

Creditmarkets for new technologies (teaching
the financiers less of an issue for large wind and
PV)
Credit availablility overall is a challenge for
everybody someone needs to have a tax
appetite for federal tax incentives
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One Example: Austin, Texas

Municipal D2@gid (2 0S &y Sdz

All new generation to be carbon neutral

I expand efficiency and RE programs

Homes and Green building codes; improve existing
buildings buildings

Community City-wide emissions measurement

ﬁ_wttogls for citizens and businesses {¢
measure and reduce themselves

aD2 yvSdzi N

Austin Climate Protection Plan




Renewable Energy In the Austin Plan

Austin Energy
8-year commitment to help fund municipal solar

Established a special renewable energy contract wil
the City

Customer rebates for solar: 900 projects so far
Local installers grew from 4 to 24 firms

Targeting 30% renewable energy by 2020, including
100 MW of solar

The utility is now recommending 35% renewable energy

"-‘L“ New Energy Cities
Pioneering the Clean Er:2ryy Economy in the Northwest



Tonnes

6,000,000

5,500,000

5,000,000

4,500,000

4,000,000

2005 C0O

‘x ',r"'.l,l'a;.: I_I_I ;_-'I r| —|"-." a Il'{.e.ljll

L'E":“E- ation
o HH“HE

. _
Il“_
"

- "
.."'l. I
] — 8. g

| ———— |

Frojected AE CO- with
Recommendation

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

"-‘L“ New Energy Cities

Pioneering the Clean Er:2r4y Economy in the Northwest




25 kW PV array on top of Idaho Power’s
corporate headquarters.
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Renewables in ldaho

Hydroelectric

New wind generation

Biogas from diary digesters
Cogeneration from irrigation channels
Geothermal

Solar
M OKSa ¢gStf G6AGK LRI K3
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Carey School Solar

$250,000 grant to install solar panesCareyhighschool

Designedio generate 42,770 watts of electricity, which will
help save costs of purchasipgwer

Installationof the solar panels and electrical generator will

begin in early June at the same time geothermal resource
development work is started at thechool



http://www.blaineschools.org/Schools/Carey/

Distributed Solar PV

Northwood Place
Solar streetlights
Residential PV




Hailley WWTF

Wastewater treatment
plant uses over 2% of the
entire Hailey electrical
energy load

25 kWsolar photovoltaic
system installed




\Wilgle

BurleyHagerman
122 turbines

1.5 MW each

$500 million e

183 MW "

Enough energy to power 39,700 homes



Geothermal
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Boise district heating L
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College of Southern lda /
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Deep wells provide heat to
over half of buildings

Raft River Project
9-13 MW for Unit 1

GuyerHot Springs



Irrigation Energy

Reclaim irrigation
channel energy

Create electricity

Carey example
6,172MWhsused
5,350MWhsproduced
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