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spinner \A

rotor hub

main bearing

main axle
gear box

rotar blade

yaw ‘control
gear/motor

generator

disc brake

maintenance crane

tower

-HETIAONSEERRE (31
RPM) #1500~ 1800RPM[Z1#5&,
-BRE-EOXMDFEEHKREM (FE
HEELEICHSERE)ZFH,
‘BIEZEDT-®. BEIIHFRTE
@fr=n. BhEIZEDBDHENEFHIK,

%ﬂﬂl NEG Micon

52/900
- technical data -

technology

rated power : 900 kw
rated wind speed : 16.0 m/s
cut-in wind speed : 3.5m/s
rotor diameter : 52.0 m
swept area : 2,140 m2

roor speed :15-22rpm
generator : asynchronous
weight

nacelle 2 26.5 %

rotor {(incl. hub} : 16.5¢



® REHE—

rotor blade
pitch regulation

spinner

blade pitch motor

—E DiEE

generator/ stator

generator/ rotor

B

load winch

EH—EX 7K -AIBE
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EREEAGL, FHFHTEEMELK,
-EEAREHE AL BHEER A AT EE,
"PDAFEEEASEYTFHIEHAXDAH)
BErERAL., REICEDHEAZEIDN,

"

technology

rated power 1.8 MW
rated wind speed : 12.0 m/s
cut-in wind speed 2.5 m/s
rotor diameter : 700 m
swept area : 3,848 m?
rotor speed : 10-22 rpm
' generator  : synchronous
yau motor ring generator
machine support gearbox  :none
brake o
. weight
axle pm nacelle : 688t
blade adapter rotor (incl. hub) SN
tower (98m, concrete) : 861t
tower tower (86m, steel tubular) : 219t
rotor blade N ~

model Enercon E-66
- technical data -
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160 m @
WEDRAHRE
EfZ126m HASMW i
. ORENEKILOEER  nn
§ Airbus A380
! wing span
= 80m

'85 '87 '89 '91 '93 '95 ‘97 '99 '01 '03 '05 ? 1% year of operation
installed power

L HHF4.36%1
BD N P

SEBEAIICED ‘;l’(' N 4
1

HADEXR

D EROEK D 4 [Pl

&% T 15 BRI N D, L4 94 SR e i v
P: power R & L A /IF P |
H: height of tower " I .- I

D: rotor diameter

H Ffr: Prioritising Wind Energy Research — Strategic Research agenda of the Wind energy Sector, EWEA, July 2005
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12 2001 FE & TR

150 225 300 500 600 1,000

kW

Turbine size
M Coastal site

M Inland site

HFT: Wind Power Economics, EWEA (http://www.ewea.org)
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Middelgrunden WIND
FLENFESE ' TURBINE!
(2MWe/£) D15 | TOWER

CONE or TULIP

SHAFT

BASE PLATE
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ICE-BREAKER

PVC-TUBES FOR CABLES

COVER STONES

0.5 m CUSHION LAYER
(Crushed Stones Covered
by Fiber Fabric)
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| 1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

4,800

6,100

7,600

10,200

13,600

17,400

23,900

31,100

39,431

47,620

99,322

Hr: FAYVEADFEERS (BWE)R—LR—  (http://www.wind-energie.de/)
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BifLRE. R,
sg.onn 4 (D RestofWord | \rz g ihssE | UK
H India

40,000 - o Denmark

mLUSA ]
30,000 - W Spain
| Germany
20,000 -
10,000 - ﬁ i
D 'iﬁj T T T | | |

1926 1997 1998 1995 2000 2001 2002 2003 2004 2005
Data Source: Wind Power Monthly

i

60,000 -

hMegawalls

H 7 : Union of Concerned Scientists
(http://www.ucsusa.org/clean energy/renewable energy basics/how-wind-energy-works.html)
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Top 10 cumulative installed capacity
(Dec. 2005)

Rest of the
world

Japan
China
UK

italy

Denmark

India
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Total capacity
Germany
Spain

us

India

Denmark

Italy

UK

China

Japan

NL

Top 10 — Total
Rest of the world
World total

MW
18,428
10,027

9,149
4,430
3,122
1717
1,303
1,260
1,231
1,219
51,936
7,368
59,322

%
31.0
16.9
15.4

7.5
5.3
2.9
2.3
2.1
2.1
2.1
87.5
12.5
100

i FAYRDFEERS (BWE)R—LR—  (http://www.wind-energie.de/)
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Top 10 new installed capacity New capacity MW %
(Jan.-Dec. 2005) uUsS 2431 207
Germany 1,808 154
Rest of the _
world Spain 1,764 135.0
IS, US India 1,430 122
SR Portugal 500 4.2
France China 498 4.2
UK Italy 452 3.8
Ital ..... ot
y ey UK 446 3.8
china & v [ France 367 9.1
Australia 328 2.8
Portugal Total top 10 10,024 85.2
Spain
i P Rest of the world 1,745 1438
World total 11,769 100.0
20054 0D FfE]#hE% & : $912005 kWe

i FAYRDFEERS (BWE)R—LR—  (http://www.wind-energie.de/)
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KA Tld20024 LI, 10,000
BB AME TR o
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4,000
2,000
0
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Hr: FAYVERADFEEHS (BWE)R—LR—  (http://www.wind-energie.de/)
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. ® M EEEDEIRIERM (20034
TI—Y
Technology Thermal Hydro Nuclear Wind Others Total
Capacity (GW) 10.19 0.01 0 3.12 0 13.31
Capacity (%) 76.5 0.1 0 23.4 0 100
Electricity Generation (TWh) 38.2 0.0 0 5.6 0 43.8
Electricity Generation (%) 87.3 0.0 0 C 127D 0 100
ANAL —
Technology Thermal Hydro Nuclear Wind Others Total
Capacity (GW) 37.31 18.04 7.58 5.95 0 68.88
Capacity (%) 54.2 26.2 11.0 8.6 0 100
Electricity Generation (TWh) 137.3 43.4 59.5 12.0 0 252.3
Electricity Generation (%) 54.4 17.2 23.6 C 48 D 0 100
N R
Technology Thermal Hydro Nuclear Wind Others Total
Capacity (GW) 80.37 8.26 21.44 14.61 0 124.67
Capacity (%) 64.5 6.6 17.2 11.7 0 100
Electricity Generation (TWh) 365.2 24.1 156.5 18.9 0 564.7
Electricity Generation (%) 64.7 43 27.7 C 33 ) 0 100

5

3.3
—r

Technology Thermal Hydro Nuclear Wind Others Total
Capacity (GW) 19.42 0.04 0.45 0.88 0 20.79
Capacity (%) 93.4 0.2 2.2 4.3 0 100
Electricity Generation (TWh) 87.7 0.1 3.8 1.3 0 929
Electricity Generation (% 94.4 0.1 4.1 1.4 0 100

ty (%) C 14 D

Hi 7l : TElectrical grids and wind power - the present situation in Europe 1EX & 1 TR JLX—15 & (EWEA)
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