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(DEWI GmbH, Deutsches Windenergie-Institut,

Wilhelmshaven) (ISEB,
Institut fir Strémungsmechanik und Elektronisches Rechnen im Bauwesen,
Leibniz Universitat Hannover) Risg
Middelgrunden (
)

( ) ( )
( ) ( ) Prof. Zielke (Leibniz
University of Hannover) ( ) (
) ( ) ( )
( ) ( ) (
) ( )
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20%~40%

MW

120~150 MW
16%

0.05

60m

8 mis
14
2030 4500 MW
2008 560 MW
2020 20400 MW
7200 MW
150
100 MW
51%
19% 14% (IEA)
20
/KWh () 25 9%
20
100~120 m 60~80 m

30~40 m



5~6 m/s

2000 3000 MW
1000 MW
2000 MW 3000
MW
250 MW
200 MW
2010
5.45% 12% 80%
2010 2160 MW 2160 MW
5 200 2 MW
1:2 2010 1440 MW
(
50 10 min 100 3 hr
)
( )
2006 8 CNS (

IEC 61400 )



(2000 MW)

( 5-10 km
20 m)

5MW )

ODM OEM



(2007/7/1 - 2007/12/31)
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200r 10 8 - (DEWI)
(Wilhelmshaven)
(DEWI) Cuxhaven
DEWI

DEWI Dr.
Thomas Neumann DEWI DEWI 1990 Lower Saxony

DEWI

DEWI Mr.
Carsten Ender Wind Energy Use in Germany — Status 30.

06. 2007 International Development of Wind Energy Use — Status 31. 12.
2006
(  Sachsen-Anhalt
240 )
7% 74,325 MW
60% 25%
Vestas (Enercon
Nordex REpower) 20%
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() Dr. Thomas Neumann DEWI
() Dr. Neumann  Mr. Ender
Mr. Carsten Ender DEWI



DEW] ()

( ) Enercon E-112 ( 4.5/6 MW)
( ) Enercon E-112 ( 113 m 125m)

o oy =
RS 3 .

( ) Enercon E-112
() Mr. Ender Enercon E-112

2007 10 9 - (ISEB)



ISEB

ISEB GIGAWIND Prof. Zielke

Prof. Zielke ISEB

() ISEB ()
() Prof. Zielke ( ) ISEB



()
( )ISEB

() Prof. Zielke
( )ISEB

ISEB
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Prof. Zielke
(Technical University of Braunschweig)
(FZK, Forschungs Zentrum Kuste, Coastal Research Center)

FZK

307 m 5m 7m
900 kW
(wave generator) 2m

( )FzK
() FZK

2007 10 10 -
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2007 10 11

Risg
Roskilde Risg Risg

(Denmarks Tekniske Universitet, DTU)

115

Mr. Jens Carsten Hansen

Risg
(Dr. Niels-Erik
Clausen) (Mr. Torben Larsen) (Ms.
Charlotte Hasager) (Mr. Ole Rathmann)
(Mr. Sgren Ott) (Dr. Niels-Erik Clausen)

Risg
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SARE s,
Poasees,

Middelgrunden

(200 kW)

Middelgrunden
4800 2000
( 64 m,
20000

Middelgrunden

Mr. Jens H. M. Larsen

1970
1980 2000
1957
Gedser mgllen 1982
3000 MW

2 km
20 Bonus ( Siemens) 2MW
76 m, 102 m) 40 MW

90 TWh
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3% Mr. Jens H. M.

Larsen

Why did we have this success 7

= 81% of Danish wind energy
projects are local and
community-based

*We had a policy which supported
this development

»Foad-in tarif eystem

= Grid connection law

() Mr. Jens H. M. Larsen Middelgrunden
()

Middelgrunden ()
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( ) Bonus 2 MW
() Middelgrunden

Middelgrunden ()

2007 10 13 -

2007 10 14 - (14 )

15



Middelgrunden

(LEGO)

1980 2000

Vestas

Risg




() Vestas
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