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Horns Rev wind farm

Parque Eolico AfRo Situacion N, Pot. |Fabricante WTG / Tipo
Aerogen. | Unitaria
(kW)
Vindeby 1992 Denmark 11 450 Bonus 450
Lely 1994 Netherlands 4 500 Nedwind (NEG Micon) 500
Tuno Knob 1995 Denmark| 10 500 Vestas V39
Dronten 1996 Netherlangs 19 600 Nordtank (NEG Micon)
Gotland 1997 Sweden 550 Windworld (NEG Micon)
Utgrunden 2000 Sweden 15000 GEWE TW1.5s
Blyth 2000 UK 2 2000 | Vestas V66
Yttre Stengrund 2001 Sweden 5 200d NEG Micon NM72
Middelgrunden 2001 Denmark 20 2000, Bonus 2MW
Horns Rev 2002 Denmark 80 2000] Vestas V80
Samso 2003 Denmark 10 2300, Bonus
Fredrickshavn 2003-04 Denmar 4 2300Bonus 2.3 (x1), Vestas V90
3000 |(x2), Nordex N90 (x1)
Nystec 2003 Denmark 72 2200 | Bonus 2.3MW
North Hoyle 2003 UK 30 2000 | Vestas V80
Arklow Bank | 2004 Ireland 7 3600 | GE Wind 3.6MW
Emden 2004 Germany 1 4500, Enercon E112
Scroby Sands 2004 UK 30 2000( Vestas V80
Breitling 2004 Germany 1 2500 | Nordex N80
Hokkaido 2004 Japan 2 600 Vestas V47
Kentish Flats 2005 UK 30 3000 | Vestas V90
Barrow 2006 UK 30 3000 | Vestas V90
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Wind fams - scer I Available area - scenario up to 2010 +
I Wind farms - scer N Available area - scenario up to 2015
I Wind farms - scer 02 ilable area - scenario up to 2020
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Table 3.4 Cumulative, zo20

Belgium
C=nmark
Finknd
Frarce
Cearmany
Greecs
Ir=land

Itaky
H=therlands

Portugal

Swveden
] 4
Tortal

AEY (GWh)

23,007
85,126
1B,366
106 (365
40, 766
2,755
56935
26,014
24,046
35,188
7AaN
47,161
1625646
7I0.E9G

Capacity (GW )

667
27759
13.40
12.7E
11.54

230
15.24
16.5E

6.56
1274

25.52

17.26
46.75

13662

Area occupied (km)
424
2474
1.675
4,097
1.4432
412
1.917
2122
az0
1.592
21390
2157
5,844
29573

J-

i of svailable ares

EF
19e
266
£.27
5.47
1.91
119
426
1.62

16107
057
1.9%
1.97
1.3E
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Reparto provincial del techo de potencia edlica manna (GW) obtenido elaborando los datos
da (Garrad Hassan, 2004) con un SIG

Total peninsular = Z36 42 GW. Potencial potencia of-shora en 33 segin SWE
Renovables

5 a2 A 2050
1 T
1{:!_'!;!3 1581 e St 1L

i H‘wﬁﬁ‘__.'_l:'\—i_
: Lﬁl—f Un informe sobre el potencial de las
YA h o) : 2 poni
: _— L energias renovables en la Espaiia peninsular
Ty
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Techo da potencia edlica off-shora peninsulary distribucion provincial. Optimo tacnico-
aconomico basado en la tecnologia de asrogenerador asumida para el 2060, Incorpora efectos del
rendimiemto de array asi como restricciones medioambientales. Para los aerogeneradores de 45 MW
con 114 m da diametro y buje a 120m de altura se ha considerado una distnbucion de viento de c=12
m's y k=3, incorporando los efectos de v, para valorar la produccion energética

Tutal peninsular = 55..11 GW. Tacho da da poisnaia aff-shora sn 5051, Poancias an GV

¥ I et Sy _
ﬁl"r;ﬂl 'I.l__I 12,08 .-T'J_gnli*_.-_ .'?“]H';'-PL

,—rﬁ.-ti! b ol o

{ -E:":.; Ly i
BT A T

—
.._,__\___'\.-\..: v, I ol N oy
e, ¢ T ¥ [ ._i_“ 1.8 =
F ! o, il r L= | -
.-"‘f il i ! W ot
S - 1 e, ]
e L S . T
. P ¥ e
a2 U
SNl I 'l I
L I U Y
/ 3 L
== } Y "“"'I;'
-. ; i {
L, I G o 471
1 Ugend® A . {
A 5 £ 9
) e ;] '".J""‘J' . 2
L & “"\-\.__L_l R = . Aam
- ) s L)
o 4 L 4/ f= 070 “'i
',!HE i' ol '\-\._'- - el N '._L e
Lo P 1 q_'|] i I:'-
- T 7 )




Pix = 16476 BW
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AUTONOMOUS POTENTIAL (GW) POTENTIAL (GW)
COMMUNITY

GALICIA 30.61 17.67

ASTURIAS 22.68 13.09
CANTABRIA 5.40 3.12
PAIS VASCO 4.16 2.40
CATALUNA 20.21 11.67
VALENCIA 52.15 30.10
MURCIA 1.21 0.70
ANDALUCIA 28.34 16.36

TOTAL 164.76 GW 95.11 GW
“ce
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Fig. 2: Expected development of on- and offshore wind energy in Germany
until 2030 [1]
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U.S. Offshore Wind Energy Resource

Region 0-30
New England 10.3

Mid-Atlantic 64.3
%’ Great Lakes - 155
California | 0.0
Pacific Northwes{ 0.0

Total 901

HNREL

Resource Not Yet j
Assessed
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Offshore Wind Atlas

> 9 [m/s] / Promisin drea,

8~9 [m/s]

7~8 [m/s] Y. B west coast of Hokkaido (area-A)
6~7 [m/s] Akita _ |
§ 56 [mis] —

B surroundings of Akita-prefecture

from Bousou sea to Ensyuunada
sea (area-C)

B around lzu islands (area-D)

" B_around Miyako islands (area- E)
2

Annual averaged wind speed
at 60 [m] above sea level.
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Oftshore Wind Energy Resources

Estimated offshore wind energy resources
Coast within 1 [km] 94 ~ 255 [TWhlyear]

Coast within 3 [km] 281 ~ 765 [TWh/year]
Within 200 nautical mile 1,502,790 [TWh/year]

Rough estimation for hydrogen production :
W Use of of offshore wind energy

resources in nearshore region within 3 [km].
= Possible to generate hydrogen

E Us’é%. of offshg.[g‘wind energy rese@urces
within 200%autical milSe
= Possible to generateih

' hydroge

AIST
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Electricity from

(deep water)

offshore wind ¥ gecriary
power plants:

The North Sea alone
would do just about
half of the world’s
present need.

EUROPEA
Electricity
Consumption
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Offshore potential Wit
1.5 TWyly
European prospects: Rest of world:
(In terms of capacity) (In terms of energy per y)
20GW - 70GW - 600GW theoretical - 5 TWy/y
Probably much more... practical - 0.5 TWyly

Offshore Wind Energy Potential in Non- EU Countries

From Shaw et al (2002)
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rotor-nacelle assembly

———————————————— x ______________i__ s
|
-
|
1 ! % A
| | |
; tower ————[* | tower —* ‘
. | | support
A ,L rJ\ structure
[ H N it Ji | o
| i ! !
platform | ‘ o \
L \ | e
water level I | |
| | |
| sub-structure ‘ sub-structure ‘
pile — | ' !
| | |
| |
sea floor | D | C
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% pile
%i foundation




Deepwaler System Types

Platform
(FF)

ekt b Compliant
Tower
(CT) Sea Star o
Floatin
(1500 to 3000 Ft) (SStar) Frnduu}?m
(500 to 3500 Ft) sysems Tension
(FPS) Leg
(150010 6000 Ft) Platform
(TLF)

I I
Subsea
System SPAR
(SS) Platform
(To7000Ft)  (SP)

(1500 to 7000 Ft) {2000 to 10000 Ft)
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Offshore Wind Turbine
Development for Deep Water

Onshore
Wind Turbine

Current Technology fiokling %

depth
40-900m
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Floating Wind

Turbine Concepts
L
i £ £
= 4 £ P =
- !

Mearing Line | Buoyancy Stabilized

Stabilized g “Rarge” with cate

i h | rrcoring lines
/. Ballast Stabilized *, : { nooring lin

MREL Nasiral Bunmmibsin Bapeqy Laburatary
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Catenary Mooring Systems

Advantages

e o ool e P
e e e e S T e D e e
IR R R R R R Rt R nnnnn

» Simple low-cost anchors
*» Easy installation
*» Suitable for shallower depths

Disadvantages

e e e P bl e o P
v e e e e S i e e
by, R R R R R R R R

* Large footprint — (long
mooring lines)

+ Ballast or wide
buoyancy distribution is
needed

* Floater may be subject
o surface wave action

* Increased platform
dynamics
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NREL TLP Concept StlF

P, - ol

W—wHoring System

e

B T
o o o e L e e e T I T i A
R R R R R R R R R R R R R R R R A R R R R R R R R R Ry

Disadvantages

» Vertical anchors loads

* May be overly constrained.
* Not possible in water
hallow water

DRIJFWIND
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8" |
. Potencia | Diametro de
Fabricante Modelo (MW) Rotor (m) Fecha Desarrollo
Prototipo 2002
YR E 20 Comercial 2005-200]
VESTAS V100 2.75 100 Comercial 2007-20(
Comercial
V120 4.5 120 2008-2010
S2.3 2.3 84 Comercial 2003
SlEIENE S3.6 3.6 107 Comercial 2006
3.6s 3.6 104 Comercial 2004
GE WIND 3.6s51 3.6 111 Comercial 2006
5 5-7 &? Iniciado Disefio
Prototipo 2004.
E112 4.5 112 8 Instalados
ENERGN Ensayado a 6 MW
E-126/-E127 6 126-127 Prototipo 2006
Prototipo 2004
RePower 5M 5 126 Comercial 2007
Prototipo 2004
MULTIBRID M5000 5 116 Comercial 2008




80
%2 8 %8 !1"! # %l

. ol # |

8" | |



$%! 1 $6#!

206 5% 1%

1%
’ Onshore

@ Turbina

B Cimentacion y Estructura

O Conexion a Red y Evacuacion
[0 Gestion de Proyecto

B Caminos y Edificios

@ Operacién y Mantenimiento

W Decommissioning

27%

Offshore
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Existen diversos
proyectos edlicos
marinos en fase
inicial de disefo e
Ingenieria basica,
en las costas de
Cadiz, Huelva,
Castellon y en el
Delta del Ebro, y
gue suman un total
de 2.800 MW.
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PRECIO PAGADO POR LA ELECTRICIDAD EOLICA

PAIS ON-SHORE OFF-SHORE
TARIFA (c€/KWh) TARIFA (cE/KWh) %
ALEMANIA 8,4 20 ANOS 9,1 20 ANOS 1,083
GRECIA 7,9 12 ANOS 9 12 ANOS 1,139
HOLANDA 7,7 10 ANOS 9,7 10 ANOS 1,260
FRANCIA 8,2 15 ANOS 13 20 ANOS 1,585
DINAMARCA 7,2 20 ANOS ?2?
ESPANA(Y) 7,3 15 ANOS 14 20 ANOS 1,918
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1+0+1 PLATAFORMA EOLICA TECNOLOGICA
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iGracias por su atencion!



