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Number of wind turbines

©On the German market offered wind turbines in 2002
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Wind Energy Reseaveh Contey

Development of size

* sersl predtuction
& profotypes

Rotor diameter, m

b 1988 ¥ yREE 205 2B gl

Year

= KIER S Ti’mdi‘nexgyRemmk Cener




Market

Wind Ene ¥,

e oo CRRN IR
— NP RIFREY Y INR0Y NG

ERA RS (Valve Chain)

2 et 4 >>§n- jm>>x-_-. say > oy >> a3 >
o2 Aw) {Dewslopor) Customen

° Ex't:_'—n
Heht 2t @4 S0 e |5";J Mu0| ZET0) > 25i0iof

EE_: Busiress Model= 2 UH JIX| Ats & 74 48
2)

»  Business Mcn:iel I'H 2= EX12HPublic or Private) U ZHIA HlAF
TIHUF S EShs HESE 0D FRHEIFEE 228 £ s
Ll Iﬂfs,l

« =U HERES TSI AN ARIE HIZIORSHH SUHHl ZESE

HIIILlﬁ EGI )Ht:ll'

Wind Enevgy Resegredr Cerdey




2 H1E ASE) TR g 2

P >>§-*J| $
COIRAW D ewlover), 2

Wind Energy Resexvch C‘M&?’

B2UH AR NLT

Offshore
BN H4E .

Onshore

b
¢ 3% #3529

gndoun 298
352U 28552
AL Lies R

- T
Rofiignia Cofgnsbia 87821

Time

ZKIER Wind Energy Resexvoh Conter




AR TANT 4% Aoy

WAME

oCa LA
DAsia & Pacifx
BNorth & nerca
BEurope

Percentage

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

HAs SEHA Y HECD USLE T 012 U HLICHIM 212 2 230!
ol e,
« OLAIDE Al 2 ERH 20 S0 USH S8 F20IU AWM B S48,

2 KIER Wind Enerpy Fesearch Cantey

o=

0000

1200

= e w(%)

1522

2000
1]
304 ) »m
0=l A= 20109 DHE) 2 21,700 biw 22 20} A2 WA0I0 20009 W=
A HEY MMTo| 2b15%, 0200 M= U So%E MMNE U UMY
{2’ KIER : Wind Enevgy Rezearoh Center




A FYAeiel FUYY 4Y AYL

am 20009t Zol 28 Y3 012
am o} %oU FAL Oushare 374 =
Y 222 34 M0y 23
Am Cffshore® @ MRS 23& 512
am 32,
A $Y2] WL SUVH ATYSL
am AEA B35= 2ue chajal A
15 4 AH g x¥S Sln Yoy
3 230 2% 93 A9 U2
: 52 918

s ah am ] i) s

D ecrusem B O Drcxmrk Do Bttt QKoo Doy <0109 71 AR 2 75% 27
#8709 GWE 238 AUy

Wind Energy Researoh Contey

GRAIO} T2 ERRYE x|

<OHAIOL ! FEY AN SAZANB 4B

= DIAIDH A9 M = 201 0
TIA 2 196w B £ EF
B0 A2 A2z O Y

AEQ F20] B 2 NB
2 B0|D 5 L@

3N 4300 e,

YZ20ILt 22 M2

3 438 A2z= M
A &1 AS.

M5 nn 2007 L iz 010

B B Chin BJapen O Axtrake MNew Zeabod B area @ Offers

Wind Energy Resenrch Center




2 EAWA 4TES

i
ra
o

13

<=2U

NT A37E

ol

=

2L SELFAITY
T2 201 0K &
.858MW§ 48

og x‘%‘EI[H ol=
on-shore L0 F8
e 7'22 o4l

z z.'s “off Shore;g.
oH MY oI 59
LHO MBS BB
FAl

no¢ 07 2008 209 210

Wind Energy Rasezrch Conter

monsn quzm
QaEEY 33 =0 EN
2328 &4t . a0l glde H3
A |, #5220 . B3 Dl&o Jjst S5 A5
(Feed-in |» 32 &/a24d 47 |, 5% @ 434+ 54 23
Teaitt) « A 53 239 WY 2@
oA (- AABAGTICRSE | BT 4B +F EH3As
(th" Sxs% 43(FPe) |« 52 Di%2 Jld RE =
@ | Green cortificats . THIAUR B Al
System} | | et . NZEARES 42
H2ZR D |. g0l . 28H & A3 5 FRSE
SRAA |, AFAFTC » B2 Jlgg JIRKRE AS
(Rebake) |- FAAYHECIE |« ASANADN ob = I

£9. 418 S 88 XSS 30l J}QIH.”HEIFod—n Tarf}® A oL "P-'Jl“‘ A
b} HEIIPTQ"E F22 a9

Wind Enevgy Resenrch Cerwsy




‘Ofze] RS Eetsi

Renewable Electricity Standards

Keviety, 5% v 20T,
Petbrrriegonde

Cotoumia ¥
St 2917

REIEa 110 by
P09, 5% e

=y
SN

e v, S 2

LSRRI IEIER TR o TR e gty Rork Etepy

EKIER '

#*18 States
+D.C

HA 184 FH 20154 0] 4

2020 7lA] .2 DI
1-30%% 4 & Adounz

T ool RPed@ ERicta A2,

gl FLiok: 2017W 71 )] 33%2

SOl oS AESD A,

S4o] met Ch2Lt rRPsy
K Foigroz Sof
ABOIEL oj 45ta U,
Maine 3} 20 240}

g qo 2o ez Rrra
o %R H2 gAg A=,

Jpok b Qe

oz A 2320 qds
PasRlol A3 9
22 O 2o RPEE

0272202
22l

Wind Energy Rese\:m Contey

PTC{Production Tax Credit) 95

Daraguladion of ana gy
uliiliaa

- - . e
oo hm
[=]

Q

TC
intreduaa d

Eldric Pavwar

Megawalits

PTC anpiad DacB1
Fal of Enron

!

PTC axpirad
Dac3t

PTC axpiad
Dac 3

Wind Energy Resegroh Ceney




SHO! A MYOILIX] K1Y B

..,
i
.

Utilities

% green AT requirem ents
€02 smi nalon 1) imite

ot Incentives

Green energ; % purcha 1¢ requirem enta

pamsusy peecescarrcusrcmnmasanny

FET™ & NAwLn iz

L]

LEY o ows g

rem o FER . B . sem

1269
Ll P
[ P s EPIPS

& HETEW hesolld

(1

-f*@ ﬁo&&f & v‘*ﬁ of o ;f o e#“@ x\“'&b & &




In
L}

Feed-in Tariffs
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NASAQ uikscn'l’: Level 2B Product

- Spatid Coverage : Global Oceans, Approximately 80% of the ice-free ocean every day

« Spatid Resolution : The Lewvel 2B data are provided on a global gid of 1440 pixels longitude by 720
pixels iaitude 01025 by 0.25".

= Tempord Coverage: 18 July 1988-present

«Temporad Resdution : Each file contains data for a given day, and each gnd point within this file
contains the latest measurement at thatlocation.
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= QUIKSCAT Technical Mission Requirement

Ouantity Requirement Applicable Ronge
Wind speed 2 s {rms) 320ms
1% 230 mis
Wind airection 2 (oms) selected ambiguity 330 s
Spatial rwsolution 25 km &, cells
25Kkm Wind vestor oclls
Location poswesey 25 ki (ans) Absolute
10 ke {rms Relative
Coverage S0 of ive-free ocean every day
Mission durationy 36 months

» Nominal Orbital Parameters

Recarent perd 4 days |57 orbats )

Orbrigul Period TR mimutes 223 arbitsiday s

Eaeal Sun e af Ascending: nixle | 600 AM. 3 30 minukes

Altiade above Equator 303 ki

Fricliwation Waa R
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Spatial Distribution ¢f Shape parameters k at 10m height
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