o

Pacific Northwest

NATIONAL LABORATORY

1Y
=]
o
P
3
=
e
S
-
5
ﬂ
=)
=
f)
o
=
3
s
2
~
A
ﬂv.
=
=
=
~




Presentation Overview

» Review of current and projected U.S. energy
supply/demand

» U.S. Renewable Energy Consumption
» State renewable energy targets
» Private sector renewable energy activities
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U.S. DOE Energy Information Administration
provides monthly energy consumption

 Monthly Energy Review (MER) - the latest energy
statistics all in one place

e January 2011 Monthly Energy Review
Release Date: January 31, 2011
Next Update: Last Week of February 2011

* http://www.eia.doe.gov/emeu/mer/renew.html
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U.S. Energy Consumption by fuel 1980-2035

http://www.eia.doe.gov/forecasts/aeo/early fuel.cfm
AEO2011 Early Release Overview
December 16, 2010

Primary energy consumption (quadrillion Btu per year)
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U.S. projected fuel mix for electricity generation
gradually shifts to lower carbon options

http://www.eia.doe.gov/forecasts/aeo/executive_summary.cfm
AEO2011 Early Release Overview
December 16, 2010

Net electricity generation (trillion kilowatthours per year)
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Shale gas offsets declines in other U.S. supply

http://www.eia.doe.gov/forecasts/aeo/executive_summary.cfm
AEO2011 Early Release Overview
December 16, 2010
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U.S. Energy Flow, 2009

(Quadrillion Btu)
http://www.eia.gov/aer/diagraml1.html
Annual Energy Review 2009
Release Date: August 19, 2010
Next Update: July 2011
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U.S. Renewable Energy Consumption in 2009

http://www.eia.gov/energy_in_brief/renewable_energy.cfm

Total = 94.578 Quadrillion Btu Total = 7.744 Quadrillion Btu
—Solar 1%

— Geothermal 5%
. —-Biomass waste 6%

Wind 9%

petmleum

Biofuels 20%

Renewable
Energy
8%

Wood 24%

Nuclear
Electric Power
9%

Hydropower 35%

Note: Sum of components may not equal 100% due to independent rounding.
Source: U.S. Energy Information Administration, Annual Energy Review 2009, Table 1.3, Primary Energy Consumption by
Energy Source, 1949-2009 (August 2010).
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Renewable Energy Consumption
(Quadrillion Btu)

Total and Major Sources, 1973-2009
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Renewable Energy by Source, 2009
(Quadrillion Btu)

Hydro- Wood® Bio-  Wind® Waste® Geo- Solar/
electric fuels® thermal®  pyo
Powers
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Renewable Energy by Sector, 2009
(Quadrillion Btu)

Residential Commercial Industrial Transportation Electric
Power
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Renewable energy compared with other
resources (Quadrillion Btu)
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Renewable energy compared with other
resources 2009 (Quadrillion Btu)

100=

8= 786

B =

40 =

2=

83 7.8
0
Fossil Muclear Renewable
Fuels Electric Energy
Power

"

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



U.S. Solar capacity has continued to grow

Solar Energy Industries Association
2009 Solar Industry Year in Review
http://www.seia.org/

Cumulative Capacity
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U.S. Solar capacity growth by type

Solar Energy Industries Association
2009 Solar Industry Year in Review
http://www.seia.org/

Solar Energy Annual Capacity Additions
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California has led grid-connected PV capacity

Solar Energy Industries Association
2009 Solar Industry Year in Review
http://www.seia.org/

2009 New Capacity (MW) 2009 Cumulative Capacity (MW)

1 California 220 1 California 1,102
2  New Jersey 57 2 New Jersey 128
3 Florida 36 3 Nevada 100
4 Arizona 23 4 Colorado 59
5 Colorado 23 5 Arizona 50
6 Hawaii 14 6 Florida 39
7 New York 12 7 New York 34
8 Massachusetts 10 8 Hawaii 27
9 Connecticut ) 9 Connecticut 20
10 North Carolina 8 10 Massachusetts 18
Other 7i] Other 78
Total 441 Total 1,653
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U.S. Cumulative grid-tied solar electric
capacity, 2009

Solar Energy Industries Association
2009 Solar Industry Year in Review, supplemental slides

http://lwww.seia.org/

» 1,678 MW cumulative grid-tied PV and CSP in U.S. at end of 2009

[] o.1t01 MW
[ 1tosmw v =

O sto10MW e

O 10to25 MW S ’

B 25to50 MW :
Il More than 50 MW - .
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The U.S. solar industry employed 46,000
workers in 2009

Solar Energy Industries Association
2009 Solar Industry Year in Review, supplemental slides
http://www.seia.org/

Estimated U.S. Solar Energy Industry Employment

90,000
m —————
70,000 = L
60000 — 77777 T 33,0000
g e ZS.DOC‘: . Cilnduced
3 40000 rm==n ' windirect
b 30,000 Fm==y E:n.ooo m Direct
& B
SEA Esimare 4/07/2010 2008 2007 2008 2009

» SEIA estimates that 24,000 people were directly employed in the U.S. solar energy business in 2009.

« Anadditional 22,000 people worked for companies that supply services and materials needed by the
solar industry.

+ Solar supported an additional 33,000 induced jobs in 2009. (Induced jobs are the resull of the broader
economic activity attributable to the solar industry.)
In sum, the U.S. solar industry supported 79,000 jobs in 2009, 17,000 more than the 62,000 jobs
supported in 2008,

wiw selaorg
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Average PV cost has continued to decline

Solar Energy Industries Association
2009 Solar Industry Year in Review, supplemental slides

http://www.seia.org/

wwwseia.org

In 2009, PV
Module prices fell ~ sw.00
40 percent.
Average module -
price per watt in o
mid-2008 was
$3.50-4.00.* 2 s
Average module o
price per watt at
the end of 2009 is e
was $1.85-2.25.*

$4.00

This is beginning
to help bring down

the installed cost.
* Paula Mints, Navigant Consulting, Inc.

Average PV Installed Cost

—(00-03 kW

—(3-05 kW
e 05-10 kW

—

—10-20 kW

m—20-500 kW

A%

e—Total

~

2005 2006 2007 2008 2009

** Capacity-Weighted Average. Data from OpenPV .nrel.gov downloaded 3/30/10,

s 500-100000 kW

SEIA, OpenPv**

o

Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965




20

The Solar Decathlon will bring 20 university
teams together in Washington D.C. to design,

build and operate solar-powered houses
(fall 2011)

http://www.solardecathlon.gov/index.html
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U.S. Wind capacity continues to grow

American Wind Association
AWEA Annual Wind Industry Report, Year Ending 2009
http://www.awea.org/la_pubs_reports.cfm

Annual Capacity Cumulative
Year Additions (MW) | Capacity (MW)

35000 B Annual Capacity Additions  [ll Cumulative Capacity
H o Through end 1995 1418
30000 | - : 1996 1 1417
o 1997 17 1434
1998 140 1574

25000 |

The U.S. wind industry broke all previous records by 1o el e
installing over 10,000 megawatts (MW) of new 0 & 2480
§ 20000 generating capacity in 2009. 2001 1601 4151
= 2002 412 45683
g' Total wind installed reached 35,086 MW, including = i g2
160 small wind turbines, at the end of 2009. 2004 ao7 6629
2005 2385 9014
10000 2006 2462 11476
2007 5258 16725
2008 8366 25076
5000 J J 2000 10010 35086

0 . _. _.. _. -I J J -I

1905 1997 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Installation figures for years 2006 - 2009 (annual and cumulative) include capacity for installed turbines under 100 kW, whereas earlier years may not. The small wind report racks sales of wind turbines
100-kW and below. The utiity scale wind power projects database tracks turbine installations 100-KW and above. 100-KwW turbine sales were subtracted from the small wind report total to avold double
counting. Data has changed slightly from the 2008 Wind Industry Report due © small decommissionings, changes In how the data was reported and other changes provided by comparies.
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U.S. Wind capacity by state (2010)

American Wind Association
AWEA Fourth Quarter 2010 Market Report
http://www.awea.org/la_pubs_reports.cfm

Installed Capacity by State

< 100 MW
B 100 - 1,000 MW
Il 1,000 - 2,000 MW

I > 10,000 MW
Cumulative Utility-Scale Wind Power
Through 2010 for U.S.: 40,180 MW
American Wind Energy Association * 4" Quarter 2010 Market Report AWEA %‘
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Five states produce more than 5% of their
electricity from wind

American Wind Association
Industry ranking factsheet
http://www.awea.org/la_pubs_factsheets.cfm

State Percentage of Electricity
from Wind

lowa 14.2%

Minnesota 9.4%

North Dakota 8.1%

Oregon 6.4%

Colorado 5.8%

o

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



U.S. DEPARTMENT OF Energy Efficiency &

DSIHE ( i ENERGY Renw}?ergy

Database of State Incentives for Renewables & Efficiency | : I EC NORTH CAROLINA

< INTERSTATE RENEWABLE ENERGY COUNCIL SOLAR CENTER
RPS Policies

www.dsireusa.orqg / February 2011
VT: (1) RE meets any increase

MN: 25% x 2025 in retail sales x 2012,
MT: 15% x 2015 Xcel: 30% x 2020) | _ (2) 20% RE & CHP x 2017
MA: 22.1% x 2020

OR: 25%0 x 2025 (large utilities)* ND: 10% x 2015 ({\ MI: 10%2:)- 1,100 MW ‘ t{\ A7 22,196 X 20
_ e AN X 15> il ew 5 0 X
5% - 10% x 2025 (smaller utilities Q) AR (+1% annually thereafter)

* WI: Varies by utility; ‘ RI: 169 x 2020 ‘

10% x 2015 statewide 3 29% x 2015
NV: 25% x 2025* | CT: 23% x 2020 |

v __

IA: 105 MW OH: 25% x 20251

ok u‘I\. 6\ CO: 30% 97 2020 (10Us) o | e e | [PA: ~18% x 20211
L —

ME: 3026 x 2000
New RE: 10% x 2017

| NH: 23.8% x 2025 |

WA: 15% x 2020*}f

IL: 25% x 2025 W: 259 x 2025*1 INJ: 22.5% x 2021
oL i 2P . B KS: 20% x 2020 *
UT.: 20% by 2025 0 X VA 15‘7 X2025 .
6 3 puiECrire | MD: 20% x 2022 |

* ¢ | DE: 25% x 2026™ |

NC: 12.5% x 2021 (10Us) |DC: 20% x 2020 | ()
10% x 2018 (co-ops & munis)

MO: 15% x 2021
R
A
0

Dl NM: 20% x 2020 (|ou
10%0 x 2020 (co-ops
TX: 5,880 MW x 2015
b

— 4
|HI: 4096 x 2030 AB
é \,

. Renewable portfolio standard <2 Minimum solar or customer-sited requirement
. Renewable portfolio goal 3K Extra credit for solar or customer-sited renewables
(’ Solar water heating eligible T Includes non-renewable alternative resources

WP | PR: 20% x 2035 |
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The private sector Is taking a leading Role
In the utilization of PV in the U.S.

» Wal-Mart has set a goal of 100% renewable energy
® Largest US commercial energy user

® Proposed activities would place approximately 100 MW of PV on
3,900 stores across five states

m Stated goal is to reduce GHG emissions by 20% in 8 years and
design a store that will uses 30% less energy

m Supplies 20 to 30 percent of store’s total energy use

» In 2007 Google installed a 1.6 MW PV system with full cost payback
expected by 2013 (supplies 30% of peak energy)

® They signed a 114 MW, 20-year wind purchase power agreement
in July 2010

® They made a decision to become carbon neural starting in 2007
® Google Green—Building a clean energy future
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Thank you for your attention!
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