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2005 S0GW

2006 8 17 (GWEC) GWEC
Arthouros Zervos 2005 50GW
CO,
2004 BTM Consult Aps 2004
8154MW 20% 48000MW
5 15.8% 2003 2.3%
1996
2004 73%
20.2% BTM
< 2004 8154MW
<> 2004 47912MW 60 74400
<> 2003 1818MW 2004 516MW
¢
2003 873MW  1648MW
875MW 200MW
¢
2004 2054MW 2004 2064MW
10
<> 2004 0.57%

<>



20 10 2004

96% 4%
< 79.3%
< Vedas 34.1% 2003 NEG Micon
Vesas 2004 2.2%
< GamesaEod lica 2003 GE GE
<> Enercon GmbH 15.8%
< SiemensWind Bonus Energy
<> Suzlon 3.9%
Top-10 Suppliers in 2004
% of the total market 8,154 MW
ENERCON (GE)
15.8% GE WIND (US)

18.1%
SIEMENS (DK)
6.2%

SUZLON (Ind)
3.9%
REPOWER
(GE) 3.4%
MTSUBISHI
(JP) 2.6%

> ECOTECNIA (ES)
2.6%
VESTAS (DK) NORDEX (GE)
34.1% Others 4.1% 2.3%

Source: BTM Consult ApS - March 2005
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1980

4.5m 61.5m 55kW 5MW 1970
E-
(GFRP) (CFRP)
(carbon fiber CF)

UtiliPoint Bob Bdlemare

( 22m ) E-
( 42m ) CFRP CF GF
GE Ramesh Gopal akrishnan
10
VESTAS V-90 3.0MW 44m

GAMESA 87 90



NEG Micon 40

St.Louis-based Zoltek Nordex

Rotor 56m

LM 2004

2.5-3.5MW
5-10MW

“((carbon and fiber) or CF or CFRP) and wind and turbine and (blade* or

vane*)”
1.
UsS6457943 2002.10.01
US20010786545 2001.03.06
IM GLASFIBER AS (US)
WO00014405 (A1) EP1112448 (A1) EP1112448 (B1)
2.
US6103211 2000.08.15
US19980983393 1998.01.20

TORAY INDUSTRIES (JP)
EP0843033(A1) WO9745576(A1) US6221490(B1)
EP0843033(A4) EP0843033 (B1)

sigma>/=11.1-0.75d sigma

WO03008800 2004.09.29



02814543.7
NEG Micon
EP1417409(A1)
EP1417409(B1)

WO003064851
WQO2003US03017

BARTLETT LEXINGTON P (US)
WO03064851(A3)

US2003141721(A1)

600W  900W

JP2003214322
JP20020082061
MAKKU KK

CFRP

2002.07.19

US2004253114(A1)  CA2454038(A1)

2003.08.07
2003.01.30

WO03064851(A3)  US6800956(B2)

2003.07.30
2002.02.18
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Horns Rev
2010
700
Horns Rev
21
Nysted North Hoyle
Rev 2001 Elsam
Jutland
Bl& vands Huk 14km 6.5-13.5m
20kn"?
Horns Rev 80 Vedas

2-15

Horns Rev
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Eltra
14-20km
9.7m/s



2MW 160MW 2002 12 Vedas

2003 150,000
80 560m
>
>
> 60 70
> 66 80
>
> 3
110m
1.8WM 150MW
80 1.8MW
34 4.0m
25m o9m

Horns Rev 35kV
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1-2m

20*28m
7m
14m

1m

Horns Rev 150kV

Hvidbjerg Strand

Sadding Strand
Im
Hvidbjerg Strand 19.5km Sadding Strand
36km
4m

200m



HornsRev

Horns Rev
EIA Energy Information Administration
EIA Horns Rev

14,500n7
12,000n? 27.5kn?
0.5%o
2% Horns Rev
CO, NO,



Y

Horns Rev
Jutland Bl& vands Huk

0.1%

» Effects of establishing an offshore wind farm at Horns Rev: Environmental
impact assessment for birds.

» Bird numbers and distribution in the Horns Rev offshore wind farm area.
Annual status report 2004

» Investigations of migratory birds during operation of Horns Rev offshore
wind farm. Annual status report 2004

» Hydroacoustic Monitoring of Fish Communities in Offshore Wind Farms -
Annual Report 2004 Horns Rev Offshore Wind Farm......

45km
Bla vads Huk( )

97-110 "
Jutland
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Horns Rev

istis Horns Rev
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135MW 126MW 113MW 86MW
55MW
2004 528MW 2005
1000MW
1 2000-2004
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’ 2000 ! 2001 ! 2002 ! 2003 ! 2004
253GW 750GW 0.1%
1% 0.17%
0.84% 0.72%
14-18%
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1

2001

7
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1 http://www.newenergy.org.cn/news/2005-8/200586799.html

H4E 35.1 119.6 1,120 1,720 2,500
Lok 0 0 450 1,150 2,000
Oy 135.1 165.1 400 1,400 2,000
& 86.4 107.9 260 760 1,500
wE 12.8 22.2 170 670 1,500
LE(MW) 764.4 1,000 4,000 | 10,000 20,000
2006
2020 300 1
3GW
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