IXI Ol

24 h5e e 29 s 2o gk
20024 A% WAAHOE FETHE 610007,

GHL ARG AAZeR 7 mEA  32037MW7E AR Fe) 93, F7PERE FUol 448
= 7F AR g0l 100 o1 B9 37%% 11.968MW, 2#<le] 15.7%%) 5043MW.,
dule] g dAYsE wlFo] 146%<) 4674MW, ®ek=a7k 9.0%<1 2880MW,
gk wavEd AR} 53%% 1T02MWR o] 7=l AAY &9

MW per yoar

Installed Wind Power in the World

- Anngal amd Cumulative -

AR

- 2000

1800

R

Cumuiative MW

8004

4000

HIIKE 2003. 11 ee



Sy 4A8Fe) 82%2, ysdz: &
MW= 853%% X33 i, o5 e 230
A% 2 M 22 sk 343 BP9 BAE 7
Ae F ge Aol

A

FO T TN TY By

8! 1ol vehd gl ukek 2ol 90 F71s))
Alsted "g5de] AzE 1000MW, 99de] A7k 4000
MW, 2002@1& AZF 7000MW o]4de] MAHe &
BA3 AZH 200232 A FA 32,03TMW7F A
A= U

HFERE 9] AAY FALAEF 85.3
2383ZMWE 2Asto] LA A1EE FEsta S’J\

7P EE 200299 Ede) 45%<1 3247TM _/:-tﬂ

-erd

= 107429 Mx| 3

M S5gd BS8E & Jls FA

Q10] 20.7%<! 1.493MW, #lwb=7}F 7.3%91 530MW,
m o] 5.9%91 42MW= AA Q] 77%S A5kl 9o
olE 4/=o) AAY LA AFE FEIIL U
g 7+ Uk
FARE E 19 JeEY 9=
A 77 %,
Exdeds

wks} o] o
AT 107150 92955 34 %}

=
o
0.0 2~
FIY AZS FEAT AL T F Ak

3. F2 XEA oY

FHLAANA A FFE
1% A%
o A5
B3 9, AR AA
5 ¢ T ATk
‘979 Micon# Nordtank”t NEG-Micon2 2 ¥
3 2 AFHCE A5 107] AzAbel ot Sl FA:
Vestas, NEG-Micon, Enercon, Gamesa, Bonus ¥
Nordex 670AFe]3L, TackeZ} Enron
A AA GE Windhes ooz
A& gol Qomz Az & 7R

dobiE7] st "96d

1078 A1) &5 A8S B 229 £
1070 A= drpa, 5L, 299 QA7 2
A& 90% ol g& At

3

L

Q
AA

=

|

Country 2000 2001 2002 Share% | Cum, Share% ol

Germany 6,107 8,734 11,968 37.4% 37% ’

Spain 2836 | 3550 | 5043 | 157% 53% B3 IHEAT] A Hrae Al
USA 2610 | 4,245 4674 14.6% 68% o) dgo] nlald Z7pEE oo
Denmark 2341 | 2456 2.880 9.0% 77% o) Qlot dupm, B Al
India 1,220 | 1,456 1,702 5.3% 82% o] B ANBE 80% OIAL A
ltaly 424 700 806 2.5% 85% v °© v Tle=
Netherlands 473 523 727 2.3% 87% 3kaL 9lo] =g FAVE LA A
UK 425 525 570 1.8% 89% Ao AFZ 25771 48] ol
Japan 142 357 486 5% 0%

P.:. China 352 406 473 15/ :2% w8 & gln Al 2 2000
Total 16,929 | 22.952 | 29329 WEE Afec] thh Thshe 4
Percent of World| 91.8% | 92.1% 91.5% o] 9lor} =Y ALdE= W=

Source : BTM Consult ApS-March 2003
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Vestas NEG-Micon NEG-Micon NEG-Micon Vestas Vestas Vestas
Enercon Vestas Vestas Vestas Gamesa Enercon Enercon
Micon Enercon Enron/Zond | Gamesa Enercon NEG-Micon NEG-Micon
Bonus Bonus Enercon Enercon NEG-Micon GE Wind Gamesa
Nordtank Gamesa Gamesa Enron Bonus Gamesa GE Wind
MF 1074 AF | Tacke Made Bonus Bonus Nordex Bonus Bonus
Gamesa Nordex Nordex Nordex Enron Nordex Nordex
Nordex Desarrollos Made Made EcotecniA Made Made
NEPC Enron/Zond | Windworld EcotecniaA Suzion Mitsubishi Repower
Windworlid Tacke Tacke Windworld Dewind Repower Ecotecnia
Windworld
grEe/ 1,233 1,164 2,325 3,616 4,023 6,333 6,595
(MW) ’ ’ ’ .6 ’ ' ’
HRE%) 88.5 92.7 914 92.6 918 92.1 91,5
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(%) AQl 0 134 | 0f=5: 100 |9FE 163 |0=& : 19.2 | 0I=FE © 9.1

T £ 1998 1999 2000 2001 2002
Nordex(98.6%) Mitsubish(94%) Enron(100%) Bonus(100%) Lagerwey(96.9%)
Mitsubish(93.0%) Nordex(92.7%) Mitsubish(96%) Mitsubishi(99.2%) | GE-Wind(90.4%)
MEAL Windworld(83.8%) | Vestas(83.9%) Vestas(86%) Vestas(96.9%) Bonus(86.5%)
;fo —1'_0/ Bonus(81.1%) Bonus(79.2%) Bonus(63%) NEG-Micon(93.9%) | Mitsubish(84.0%)
IgM Vestas(77.1%) NEG-Micon(75.6%) | NEG-Micon(59.5%) | Enron(51.4%) NEG-Micon(83.9%)
NEG-Micon(65.6%) | Enercon(12.5%) Enercon(25.9%) Nordex(39.9%) Vestas(83.4%)
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?osit,i\;l)nskin the Top~ Suppliers in the leading markets
en Markets T ,
Market/Country TOI(;‘B(O!\SW) Lo e 2 C ’ o
1. Germany 3.247 ENERCON VESTAS GE Wind
2. Spain 1.493 GAMESA MADE NEG Micon
3. Denmark 530 VESTAS NEG Micon BONUS
4, USA 429 VESTAS NEG Micon GE Wind
5. The Netherlands 219 VESTAS NEG Micon ENERCON
6. India 220 NEG Micon ENERCON SUZLON
7. Japan 129 NEGERWEY NEG Micon NORDEX
8. Australia 119 NEG Micon VESTAS no others
9. ltaly 108 VESTAS ENERCON no others
10. Greece 104 NEG Micon BONUS ENERCON
Total MW IN Top-Ten 6,595 | The Top-Ten markets counts for 91% of the total world maket in 2002

Source : BTM Consult ApS-March 2003
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Installed capacity in Germany
No. of MW (1967-2002}

Cumuidative MW
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Installed capacity in Spain
No. of MW (1990-2002)
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K 2548 2588 9 Jls A

SHLAY] 29 882 AF 42l we Total MW supplied 4543 | 7086 | 1418
A zFol7t 9ot H 3379 Ag wE Product(Size range) ; | Gofionl le L
W 20004 ol AAAL T50KW mEko] 5 ‘Srall WTGS' <749 536% | 323% | 13.7%
- Main stream 750 - 1500kW 35.0% 50.8% 55.7%

‘MW-class” 1501 -~ 2500kW 11.4% 16.9% 30.0%
LSMW7F 78 o] F1 9o 2~33 U “Multi-MW Class’ > 2500kW 0.0% 0.0% 0.6%
o $389 A9l 15~25MW, 14§ Lol Webz - 1000k | 100.0%
o Aoo= 3~5MW7t 2 Aol T 5 Source : BTM Consult ApS-March 2003
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pec : Capacity
Name/types : kW m Features Comments
Bonus 2MW 2000 70-77 Active Stall(C) | 2-speed CombiStall
Bonus 2.3MW 2300 82.4 CombiStall
Dewind 1.26MW 1250 62 Pitch(V) IGBT-Inverter
Dewind 2MW 2000 80 Pitch(V) IGBT-Inverter
Enercon E66, 1.5MW 1500 66 Pitch(V) Multipoled generator
Enercon E66, 1.8MW 1800 70 Pitch(V) Multipoled generator
Fuhrander MD77 1600 77 Pitch(V)
NEG Micon NM 1500C 1500 B84 Stall(C)
NEG Micon NM 2000 2000 72 Active Stall(C)
NEG Micon NM 2750 2750 92 Pitch(V)
Nordex N60/N62 1300 60/62 Stall(C) 2-speed switchable poles
Nordex 2. EMW 2500 30 Pitch(V)
REPOWER MM70 2000 70 Pitch(V)
GE Wind 1, b 1500 65-70.5 Pitch(V) IGBT-Inverter
VESTAS V66 1750 66 Pitch(V) Variable Frequency Control System
VESTAS V80 2000 80 Pitch(V) Variable Frequency Control System
Source : BTM Consult ApS-March 2003

(& 7 2.5MW~eMWE Z=dkT| Jhd SiE

Rotot dia. Capacity Power:control Operation
Make & Type () (MW, (method) (Status)
Bonus xx(DK) n.a. +3-3.6 n.a. Prototype 2003
DeWind Dxx{(UK/GE) n.a. 3.6-5 DD, VS, Pitch n.a.
Enercon E112(GE) 112 4.5 DD, VS, Pitch Prototype 2002
GE 3.2s(US) 104 3.2 GD, VS, Pitch n.a.
GE 3.6 Offshore(US) 100 3.6 GD, VS, Pitch Prototype 2002
NEG Micon NM 92/2750(DK) 92 2.75 GD, VS, Pitch Prototype 2002
NEG Micon NM xx/xxxx(DK) >100 4 GD, VS, Pitch Prototype 2003
NM(DOWEC) 6MW(DK/NL) 129 6.0 GD, VS, Pitch Pre-feasibility study
Nordex Nxx(GE) 115-120 5.0 GD, VS, Pitch Prototype 2004/5
Pfleiderer Multibrid(GE) 125 5.0 HD, VS, Pitch Prototype 2003
REpower BM(GE) 125 5.0 GD, VS, Pitch Prototype 2004
Vestas V90(DK) 90 3.0 GD, VS, Pitch Prototype 2002
Vestas Vxx(DK) n.a. 5.0 n.a. n.a.
WinWind WW2.6.94(SF) 94. 2.6 HD, VS, Pitch n.a.
WinWind WW3.90(SF) 90 3.0 HD, VS, Pitch Prototype 2003
W.1.P. BMW(GE)* n.a. 5.0 n.a. Prototype 2003/4

AS = Active Stall

CS = Constant or fixed speed

DD = Direct Drive

GD = Gear Drive

HD = Hybrid Drive

VS = Variable Speed

“WIP s a Munich based project developer
Source : WindStats Newsletter (4).Suppliers, 2/2003
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