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3.1.2

20
€Y
kw 2 3MW
3-2 1990
20 MW
2MW 1
20
1997
1.6
1995
13
1993 15mo Rotor diameter (m)
05
1991 4990 1985 Year of operation
05 Capacity (MW)
3-2
““Wind Energy Factsheets 2010" (2011, EWEA)
kw 1MW
Windbrokers™
20
21 3
2 8
2 Windbrokers http://www.windbrokers.com/
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Windbrokers
3-3

Vestas V52 - 850

READY FOR SHIPMENT!
+ Inspected by Germanischer Lioyd before dismantiing
+ dismantled in July 2013
» stored at Wind Turbine Trade Centre (WTTC) Harlingen port, NL
* tower is mainly new, stored in Galicia, Spain.
» 24 months insured product warranty.

Specification

Type: Westas V52 - 850
Quantity: 1 unit
Generator capacity: 850 kW
Rotor diameter: 52m
Swept area: 2.124 m=
“Power control: Pitch control

33 Windbrokers

Windbrokers

Windbrokers

¢)

20 2 3
311

34
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Micon 750kW
34
Green-Ener-Tech Denmark

3-3

GE

3-3

Micon 2MW

Vestas

OB
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3.1.3
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3.2

3.2.1
2MW ENERCON?  2.3MW
3-4
8
88% 3%
GFRP 8%
, 12ton,
608tor‘1,
21%
) , 12ton,
1,882ton, 0%
66% Nty
e { , 76ton,
\ 3%
GFRP,
29ton, 1%
ENERCON 2.3MW

311

““LCA of ENERCON Wind Energy Converter E-82 E2”” ENERCON

29ton, 3%

34 [ ]
246 1 53 103 37 52

608 - 73 - 535 -

12 - 11 - 1 -

76 75 1 - - -

GFRP 29 29 - - - -
1,882 - - 791 - 1,091
2,853 105 138 894 573 1,143

ENERCON 2.3MW
““LCA of ENERCON Wind Energy Converter E-82 E2”” ENERCON

27
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3.2.2

€))
31
@) MW
Gamesa® 2MW 312
35 90%
FRP
2MW 15 2 30%
4% 2

3-12 [ kgl
GAMESA 2.0MW
““LIFE CYCLE ASSESSMENT OF 1KWh GENERATED BY A GAMESA ONSHORE WINDFARM G90 2.0 Mw~*~?
(2013, Gamesa)

® 6 2011 10 24 |/
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35 MW
ELECTRIC
MATERIAL(Kg) EENEEE CENERATOR TRANSFORM SHAFT SHAFT A YAW CABINETS NACELLE CRANE HIDRAULIC OTHER TOTAL (kg)
ER LOW SPEED |HIGHT SPEED SYSTEM AND STRUCTURE SYSTEM GROUP NACELLE
CONVERTER
1,913.43 5,408.71 3,225.06 615.79 662.28 2,963.42 1,636.66 1,551.78 757.65 2,307.85 499.94 262.47 21,805.05
Low alloy steel
. 6,246.01 46.85 0.00 7,724.90 0.03 2.00 1,445.66 0.00 17.79 20.00 0.06 35.07 15,538.36
High alloy steel
Casting 8,008.22 123.10 0.00 3,134.60 126.26 10,899.90 1,229.40 0.00 0.00 116.80 0.00 0.00 23,638.28
Copper 0.00 352.37 0.00 0.00 0.00 0.00 0.00 155.28 0.00 0.00 15.00 0.00 522.65
- 2.56 24.00 675.02 3.79 0.00 53.63 240.00 0.00 11.37 0.00 25.00 0.00 1,035.38
Aluminium
Brass 2.75 0.00 0.00 0.00 0.00 0.00 35.10 0.00 0.15 0.00 0.00 0.00 38.00
. 9.87 14.00 22.49 0.00 2.60 7.68 2291 22.17 35.72 0.00 6.00 1.32 144.74
Polimer
0.00 10.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.47
Fiberglass
GRP, Glass 2.70 3.47 7.70 0.00 0.00 0.00 0.00 0.00 1,702.22 0.00 0.00 0.00 1,716.08
Reinforced Plastic)
painting 37.70 35.48 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 73.68
Components 191.82 126.00 0.00 0.00 0.00 0.00 144.00 443.44 0.00 0.00 0.00 0.00 905.26
electric/electronic
Lubricant 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 627.77 627.77
Wires 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.12 0.00 0.00 0.00 1,236.16 1,280.28
. 10.21 109.58 344.99 28.80 0.87 409.70 3.50 0.00 3.64 0.36 0.00 19.07 930.72
Other materials
TOTAL (Kg) 16,425.26 6,254.02 4,275.26 11,507.88 792.04 14,336.83 4,757.23 2,216.79 2,528.54 2,445.01 546.00 2,181.86 68,266.72
GAMESA 2.0Mw

““LIFE CYCLE ASSESSMENT OF 1KWh

GENERATED BY A GAMESA ONSHORE WINDFARM G90 2.0 Mw?”” (2013, Gamesa)
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250 97.9
3,110 98.4 1.4
225
120
25
a5 99.1
35
60
1 2 112.8kg
0 25
25 3
s 100kW

254




3.3

3.3.1
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\ Kw]| 290 | 300 | 132 | 0 | 0 | 0 | 0 | o | 0 | 17 | 500 | 333 | 633 | 667 | 1447|4438 380 | 1915|1420 5637 2,190 | 1,130|10,230] 2,100 | 2,473
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3.3.2

@

3-20

Green-Ener-Tech Denmark

259



3-22

321
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3-23  100kw

TEMBRA
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3-24

TEMBRA
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3.3.3
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3-7

3-7
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3.3.4
90%
GFRP
€))
2MW 15 2
30% 4% 3
100kW 112.8kg 65
20 8.1 4.2 19 0.2
33
¥ 6 2011 10 24

269



22.6kg 4.8kg
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250,000

O World without Europe

H Europe without Germany
B Germany

200,000 J----=r-rrmmmmmmmmmmmomemsmmme s s o me e e e e S SRR - - -

150,000

100,000

Blade material, Mg/a

50,000

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Year
3-34
““Recycling of Wind Turbine Rotor Blades — Fact or Fiction?”” DEWI Magazine No.34, Feb.2009

ECRC European Composite Recycling Company

NaREC National Renewable Energy Centre (

FRP

FRP

% Renewable Energy Focus*“Recycling wind”> 31th Jan 2009
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3.3.5
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Green-Ener-Tech Denmark
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MW

kW
2 4
30 /kg 314
0235  /kg® 235 /kg*
80 /kg 05  /kg® 50 /kg*
3-14
Sibley Wind Project © | BowersWind Project 2 B”ffaloFF;'r‘feg”W'”d
20MW 48MW 306MW
1.95MW 20 3.0MW 16 2.1IMW
9,236 /KW 4,693 /KW 4324 [KW
5752 KW 3409 /KW 3,779 kW
3482 kW 1,283 /KW 545 kKW
1 100

1 DECOMMISSIONING PLAN Sibley Wind Project
2 MDEP NRPA/Site Location of Development Combined Application Bowers Wind Project

3 Buffalo Ridge Il Wind Farm Decommissioning Report

Buffalo Ridge Il Wind Farm

“ MDEP NRPA/Site Location of Development Combined Application Bowers Wind Project

a1 100
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