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MEfS NSFOt O|L{X|S(DOE) 59| XIS ot 13749 B3 Ef¥lo| Hum
°8 U By 7|20 B Z2HESS AWM, 0| ZZHESS Sof
=]

NE = S8 HEl 3 23 7|=S(steel tube towers, variable-speed generators,
composite blade materials, partial-span pitch control &)2 JX|IX| =
251 ACL  oHE 1980ELfol=  H2[ZL[OF FYROAM  HE=R
Z30H X0 CHet MXAISIE (tax rebate)2 H&, =™ = (utility electricity)

F2 YUK &5 X[H5t7| = 5Lt

19704 ol SHO|HX|0 CHet 20| =2 Y7 7tAS] g 7|2
ZO0|ACHH, 2000AL Of= 2o SHOLX[0f Cigh a2 =2 X EQto[Lf
A7 2=} A=z 1 59| 0|0 et 220N FREACE Of2ft
Olf+=0f CHot 22{et 2ty 2 Cidet HEjo MY 7ts oHX[- W X &&
LEoz olofMel, 53 IHHUXS % g MHPFOFe] FHeh
Ygo= LtEfRCE 20004 Ol Oj= U SHOHA| MdEF=E2l 4% Oid
o 30HUES w2 &= 7IFotD U2h, Ol FZ 0Oj= oM
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Hz+of| 7|1t ZHo|Lt.
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B 3 Annual US Capacity (lefl scale) ]“ 24
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Source. AWEA
Olet &2 2008E DO|= Lf SHOLHX| A 2H| S5 A2 20073 CH|

60EHME S7iet A2z, g 1 37t

o
=
243t St T2 2008E T OtEE O ™HO|UH

st 2007 CiH|

% Hgo| B

M| X| 8| E(tax credit) 3 O/=2 LW EH FO|AM Al =0 RPS (renewables
portfolio standards) 52| M0 2= AL &+ OfL 2t 22 7| Higt 8
Oz oA X| B|E0f CHet 2QF 50| SEHL2 &0t Aoz EQlrt

ohH, 2008 =¢F O|= W 2« 8 YLHEB|ESH T SHO| X X|t= H|IE
Lot 2IHMERZ 9700MWe| 4l MAZEA  ZE 4H[O| 0[]0 29|&
XX SECE new coal2 1, 400MWZE 32| & KHX|SHQULCH (<18 2>).
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< 1> m7t8 MA SHAHX] 22 =2 (2008 & Sxj, AZH A +XH)
Annual Capacity Cumulative Capacity
(2008, MNIW) (end of 2008, MW)

U.S. 8,558 U.S. 25,369

Cluna 6,246 Germany 23,933

India 1.8310 Spain 16.453

Spam 1.739 China 12,121

Germany 1.665 India 9.655

France 1,200 Italy 3,731

Italy 1,010 France 3,671

UK. 869 UK. 3.263

Portugal 679 Denmark 3.159

Australia 615 Portugal 2.829

Rest of World 3,999 Rest of World 18,106

TOTAL 28,390 TOTAL 122,290

Source: BTM Consult; AWEA for U_S. capacity
S, 0| | FEEE YA2ATL ENO 292 HOlE JH20 02 F5o
Z2oL{X|0f CHSH Al w3 MAF Z7KED Qe FAH0[Ch 20081 CHFE
S8 Helg M 2Xet == of 2771 0| 5% 2H, 2008H SO HARA
St oA MZE SO{H MALNMEZF2 267IMWE 7|&, 20073 1,708MWO|
HISH =2 S7IME 2Lt HAtL 0[2[0f= OF0| et DI AEf, AL, 75,
0|, =ALHAE 2 FOM SHOUX| 7|8 ¥EHEZH SIH7t =4
LIEFSt o O, & 1170 0| 2008 &2F 200MW 0| &to| EH| S=0] AR
oHHE, 2t = WolM SEOHX 7|8 ZFo| H|F0| &2 X2 00| 22tet
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<Jg 3> 0= W 2 8 SHO|HX| TS X &= (2009 12 B47H)

( Existing Power Capacity (in MW) TJ0-10 CI10-100 1 100- 1000 [ 1000 - 100004

* EX]: 0] S0 K| 8l (AWEA)
2) NYREEY

HA SEHHE H=7|gREE dgnt 2H, 05 W SHOUX| AP GE
Winde| dR&E0| 7Id &2 A2 LIEHELE GE Wind2| HRE2 20064
47HME A 20074 45mME, 2008 43HMEZ CtA SHOHX|= FAM|O|LCH
GE WindQ| & 0|0 Vestas (13 M E), Siemens (9I{M E), Suzlon QM E),
Gamesa (7T E), Clipper (7HME) 2| 7|¥=2| 0= SHATY /=0
= LIEFRCH (<8 4>). oHH SHEY X S7F M|t Sh=2 2007H 1t
2008 ¢t B FHEE HZALSO0| 4% OiE MEE 7|58 724
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SimensAH(il)2H0| STt DjE 225 7|28t



<1 4> 0|2 L 22E¥ HZ7|YE 97t Al HSE (2005-2008)
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Wew Facilities Dpened in 2008 vy

1. [Evonil [tomposies), Mokils, AL, =246 jeba [ T T ——

2. LM Dlasliber {ilacbes, Lillle Rk, AR, 41,000 jobs willin 5 years B Hpwly brasched mio wind m 2000

1 Vst (bledes), Windvar, 00, #5%0 jabs B W Foeti W e ] o T

& Mevisas (Purbines], Weed Beanch I8, #1100 jabe Tnisting Furilities anlins pries is 2008

5. TP Compasites (Madss), Wawton, W, +1 40 jobs

& AN Castbeg Sorvleas (rasting sesd fomsedry), Sipuns, MI, <20 jabs P ks il Ia ] Rt Rt R, B

7. Kalina Summit |iewen), Columbu, BE el utber gy e, A kb r e ImaknaTes Py FRE!

&, GE [purts fabfilbment conter), Schewoetady, NY M 3o e sbien, T i orom o Pt i u =P

¥, Pulded Fbuglaes (bladue), Abarduan, 50, +up to 75O jubs 0 be wohin. These fackben. devipaled ia Trbines’ ruy ecide

10, GE [paris operstiss contes|, Memphis, TH 'Llrn'ln_llﬂllf i J-:;”r':r.'rrrl mruaEg. 0o

11. Wansanhun Composiins (housings), Caba City, Wi, 61 jobn T

ZEX: EERE (2009b)
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MHZ 20084 7|7t St OlF Uol ME MXH mE EZ2gw
199HMEV X220 20MWE X1I6tE A9 2 LIEIGS

HMeg&2 200749 16 5HMELE 2006H0| 16.2m{MEO0| H|s]| Cta =Of
Z40|Ch (<& 25).

=
ie)
o
N
™ rjo of¥

<H 2> 37|49z & ZHEH MX| 8 (1998-2008)

Years: | 199899 | 2000-01 | 2002-03 | 2004-05 2006 2007 2008

#MW: | 1018 1,758 2,125 2,776 2,454 5249 | 8558

# turbines: §  1.425 1.987 1,757 1,960 1.536 3190 | 5.132

y — _0.00-0.5 1.3% 0.4% 0.5% 1.8% 0.7% 0.0% 0.5%
; = _051-1.0 | 985% 73.9% 43.4% 18.5% 10.7% | 11.2% | 10.1%
¥T _1.01-15 | 00% 25.4% 43.5% 56.0% 540% | 492% | 534%
% & _15120 | 03% 0.4% 12.5% 23.6% 184% | 23.1% | 16.1%
235 _20125]) 00% 0.0% 0.0% 0.1% 16.2% | 152% | 17.5%
2.51-3.0 | 0.0% 0.0% 0.1% 0.0% 0.0% 1.3% 2.4%

Source. AWEA project database

OHH, ST ZNMEQ| HF 2o 23, 20080 = 2007HS| ZZME T
T2l 120MWOf CtA Z20/X|& 83MWE 7|E, TZ2NEL W7 27} Cia
S0= A= LIEIRLCE Ol 2|2 O/= A|EO0| 4411 A= &7] HAHo 7| elst
oz Holrct

N SEHOUX "ootAa 23, 1998HREH  SHIHAl T 1457

SEHOUXZ=ZHME /g ¥ HOf ZtAS  ClO|EH|o[A=t SO

HR-2405t30 s Berkeley Labo| Xt=0f WE2F g 7[¢t S O/= LY

SEHOHX] 7|t HHItA2 22 HIF Lk ofct dSME 20| 7=
A

StLf CHM = P8l &2 FAISHL Qs A= LERRE (<8 6>).
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J

70
é;: Sample includes projects buit from 1938-2008
= 60 T - =
- | 5] o
T I e o e e B B e e e e ‘ --
a0 T }‘ T ‘ T
[+ | |
:E 20 N N 1 i ) J_ ) J_
E:
2
=
0 0 Curmulative Capacity-Weighted Average Wind Pow er Frice (with 25% and 75% gquartiles) |
0 [ 1 | [ 1 [ 1 [ 1 [ 1 [ 1 [T
Year 1995 2000 2001 2002 2003 2004 2004 2006 2007 2008
Frojects: 7 10 20 33 49 62 &0 98 "7 145
MY 450 5E2 702 1,415 2 268 KX 4,083 5165 7,654 9573

Sowce. Berkeley Lab database

StH, E2 —EMEYH Mat =t 23, Berkeley LabZt 1983 S E 2007
AtO| AMEl 1837 =2 M EO| CHst MH|0|E(CF: capacity-factor)2 XA}t
Z1r 14155 MWz #4335 52 AL=E LERHeH, £ ot #2
ZAH|0|8&2 FE 200040 o[l FH Z=zHMEZ( U2 A=
=MLt S8 Z2HEQ| 2 Y |FA[H|E Eot 22K X|FHo =z A,
1980 HME Z=HMESO Ofst o /X 3 22| HIEO0| $32/MWh

22/MWh, 20004 CHOfl& $8/MWhZ £3| 2000

$
o=z 23 8l fA|HE2 SHEES AdA7] &

o= 0= W SHOUKX AIE Egar 23, 5[ = 2008 O[R 0Tl L2 2H|
@50 =7 2o 37 280 SHOUA HHFE0HE FLs O/E
Aoz O SE|RALE. o]t 23, 2008 & oA SHO LKA 2H A Z2HE
A A SEHEU =2 A dastn el HE 7|2 HE(ARRA
2009)0|Lt 7I5 B M QS = E(EESA 2008) SO| XZof SHOUX| Z=2HE
#E AaxFo| oHFS dfashy| fleh odet HE R SMS Aot

USOIE 2SI 2009E U 20100) TS AIFY MY 2| Wl 23



HO|Ct. o[t £t&, of2fel <& 3>2 FHO|HX| 2&A Dj= U 4F 7|22
&2 AEEZ0 et 8= a9styd  AMAlst oy BHA
O] Z 30| 4 X2 2|(AWEA: American Wind Energy Association)df [[t2H
20094 4l SHE Ol= W SHAH= SHMW 0|22 O ¢&feH, BTM
Consulte] AL 6XMMWEZE 0f=3}QICt. 0|50 = EER (Emerging Energy
Research)= 6,500MW, NEF (New Energy Finance)= 4,900-6,800 MW & 2|
AH| =0] 2009 ¢t O|F0{E A2 2 0 &otRALE.
J2{L} 2010 O|=0f= 2009H0] HIsH H7|FLES St o4k X[ 0] £t
=AY 2 O[ROX|HAM Al Z2HEQ et Atz | g

A
off 2, 2012E7HK| 252 dH| SE0| O|R0jE Aoz HHLRACH

<H 3> 7|E g2 FHOHX| AlY HL (2009-2012)

Cumulative Additions

: . b M012

Source 2009 2010 2011 2012 2009-2012

ElA 4.400 10,400 11.900 13.700 40.400

BTM 6.000 8.500 10,000 13.000 37.500

EER 6,500 9.000 11,000 10,000 36,500

NEF 4 900 - 6.800 na na na na

AWEA = 5 000 na na na na

Source: EIA (2009), BTM (20093), Hays (2008), NEF (2009), AWEA (2009a)

U ol RPS QROILE 7S Rs B HE HH|, Bal YU £ 5 AT
Y XY, B2 BRI 7t 512 A, ZRMEY 2 U QXHE U2
EHE Sk Eot &= ZHOHX| A W X|£HQ HH| =50 ofjet WS
21A ot= 24S0|CL dgLt stHe == dXe| MHE A FH {7171 &=
A0LSOH O KT UK T3t 52 BHAY, F7|2YY S Feo| 245
FUE-N =X X| 20| SHO|HX| A0 A 2 HSI D U= 7| o2 20
oLt Fek2 O/ AIX|el & S0 Cist ECt HAUSH o Z0| ERs5tCt

Lt ot 39 7|7

1) 0of| 1 X| &£ EERE (Office of Energy Efficiency and Renewable Energy)
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(1) 7H&

OIS Lf OfLAX|Z S Y UMM HS LRI ZEERDE O] OfL{X| ok,
B7us, SATEUNS FHY 288 52 SFes e ZEoE i)
ORI Z 8 L AN HD, i) HRID UG 4 Us LIl XM HB

i) 491 B B4 % A8 Jhse O MEEe| SNE S 0 20| 3%
ST SIH A CHY BES Sok0l 9o I 0|8 LHE o) kotm

EERE= CiZat €2 10712 ofHX| #d —z=ads SHe = A0 /e,
ol 38 OUX[et zzHst mzamio=z = "Wind and Hydropower
Technologies" T2 120| QICh O|HI0|E EERE= ZE OfLHX|§ AtstQ
Golden Field Office & HX|E A= 27FAHFA(National Laboratories)2t
Croh 20RO ZIEoh A HEAE |AISHL ULk

eBiomass Program

«Building Technologies Program

eFederal Energy Management Program

*Geothermal Technologies Program

«Hydrogen, Fuel Cells and Infrastructure Technologies Program
Industrial Technologies Program

«Solar Energy Technologies Program

*Vehicle Technologies Program

*Wind and Hydropower Technologies Program

*Weatherization and Intergovernmental Program

(2) EERE ==&
<12l 7> EERE =X & (20104 1€ 3 xH)
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Asslspant e orey Chis{ Operating CMicer
Calty Zal Y Shven G Chak
Principal Depary
Board of DiFectors Henmy C. Kally Diractor. Technology
Samuel F_Baldwin Advance ment & Oumreach
Mark B, Gaabarg Phillip B Wast
Dlrwcror of mimerclallzagon & Deployma r‘IJ
Syt aid lc Planning & Analysls Saenlod Advisors
David E. Rodgers Vacant
wendolyn S, Holland

Cfflce of Technology Development Das for Business Exacutira Direcwor
DAS for Energy Efficlency  DAS for Renewable Energy administraton Fleld Ope rations:
atlesn B, Hogan JEGagud !m-l_ﬂil“ Rdadady i, Bal Carol), Bameshel, Achng
Solar Eneigy Vehicle Technaloghes _I
Technology HE Palrick B. Davis Flzbd Pariomancs
John M. Lushetsky Frogram Manager Program Exsciion Manage ment
Program kManager Suppen Scolt E Hine, Désactor
| Lirds FW hitea, Diecion
Fus=l C2ll Godden Fleld Offlca
Wind & Watar Powear Technodogles Chisine A
Technologies Planning. Bedget & el
Richard w. Fams Duguty Manage
Mdagan 8, hcChust Fo Acting am Anatysls
Progeam Manager . A Awon Meacham — 1
Managar Direscior
- Acquisipion &
Geothermal Bullding Technalagles '“f""ﬂ::n'; ;_‘;:';? F'“'::;: -'lmfﬂﬁ
Technalogles Roland J. Rissar * :ga iy 1. Dysr o
Edwird J. Wall 1 ___Foamm Manager Acting Disctor
Progeam Manager
Commerclallzation &
——  Prog@ct Management
Blomass Program Weathenizaian & Jumnas J. Spasih
Jann E. Fenzil T | mergovernmental
Acang Progam Clalre Jonnsan Labomtory
Blanag e Adling Program Crparations
Manager Jeilizy M. Baker

* ZX: EERE € AIO|E

) S8/+8z==203

O X|5 EERE L 7|=74g= (Office
2%50 A= SH/FH
23, P80l HetEHo|N X|&7tset S8 8 8 ouX|7|e2] JHE

g =7t oA Xtgel MY A= HE|E FHR ot e, 0|F

7t & OfLet F/X|YFYF, 2E 3 74

THO|HX| 23 7|2k & A
of 59| SHOIHX[QE 28, S0t 22 S8 2ds 2o

S
C}:
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0 I w8 HI 1T
40

Ot
Eoro 1 @
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- ZHO|UX| 7|z TR O] MBAT U EHEY IKW-IMWRE) HjX|S
2007 SAXY 2,4007|0| A 2015E774X| 1 58 Q1 12,0007 |2 &

(72 E27|eAA"  oAte S3 MHE HZE 2012E7HK
SHYHX[(HH) HES 2002H2| 55HE (Z2HE &, AlZHE 157-16.80r
S5 7|8H0oM 3.6 E/kWhz E.

o NAMItSAIAEZE AT AHA (Renewable Systems Interconnection): 201277 X|
ZHo|4X7t 27t K| +R0] B0t MBS R8Y + ARE 37| A AT
ZE2O B 50| A U HYAY HE P

« 7| =48 (Technology Acceptance): 2010 Z7JtX| %A 100MWL| & = 0f LA K|
MH|E 3070 F WO HX| =2t E3| 157 F0 CHsA = 2018EH MR XA
16 MW O[Ato| M| 252 gtz

SHH, BO|UX|ZZIHI BE oK P EEREOIAE HY|Zo £ HE
9 M2 2XoR Stk ZEIWMY|LDAS AXsD Uom, 0|z
Meplgmgos Ao s, ZRIY SREIIYS 52 ChEsE
METHS0| AN, AR AT A L B3 MY, 3 A77|2 £+8 S
chotol =olsict. ERo|uX| B, 2008 28 HAI|H=Yo| HAE bt
olon|, of Atz|E Sef 2030E7K| BEOILRIS| HIBS 27t HH HAIH

) =
200 METNX| 0l= &eto| et 7|eH8-8HA 2d 7tsds dEshs

/8o =030 RFup #A, ofgfel <1d 8>2 Z=I1M RIEFXE
ZAGISID Qo, T2 0ol MaMOo|D 28X 2 2310 Golden Field
Office & Of2{olo ErCf XiMS| g8 NRELZ =Zgot ZAZO}
=7} A =(National Laboratories)it 7I125| =50 JISS EHFCH

<1 8> EERE B8/+HEZ=2 0 XX
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“,

Wind and Hyd ropower
Technologies

Program Manager 1,
Megan McCluer Golden Field Office

------ Wind and Water Branch Chief
Gary Nowakowski

v

|

Wind Technology Wind Technology Wind Technology
Viability Team Application Team Acceptance Team :ﬂir :ou;; Team
Mark Higgins Stan Calvert Jim Ahlgrimm ejandre Moreno

4[ MNational Laboratories |

* ZX: EERE ¥ AIO|E

2) Z7H’Y7ts ol x| A2 (NREL)

(1) 70

19774 E{UFO|LH K| ¥ A (Solar Energy Research Institute)2 A& A|&HE
NREL(National Renewable Energy Laboratory)2 @ix{| OfLHX|5£(DOE) L{
EERE(Energy Efficiency and Renewable Energy)e| F=F A4 (principal
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