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What is IDAE? Mission

v' Promote energy efficiency and the
rational use of energy in Spain
v A Public Business Entity 5y P
v Promote the diversification of energy
sources and the increasing use of

v' Reporting to the Ministry of Industry, renewable energies
Tourism and Trade, through the State
Secretariat for Energy v’ Foster these activities through

technical consultancy and
implementation of innovative
projects

Norwegian-Spanish seminar on Marine RES. Organized by: PRSEXCA = " lee ]

Gobie

Las Palmas de Gran Canaria, 14th November 2011 Poro Conerics B €28 nnouaTion *



ﬁ RIS BEERA e Qy IDAE Renewable Energy Framework in Spain. Marine Technologies

IDAE Activities

v" Development, implementation and monitoring RES and EE plans approved by the
Government.

v Technical consultancy to the public administration.
v Technical and financial support for RES and RUE projects.

v" Actions to introduce new, more efficient technologies and incorporate mature
technologies into the Spanish market.

v Participation in the management and promotion of EU programmes and
participation in international networks.

v Dissemination of Spanish technologies abroad and capture of international
information of interest to Spanish firms.

v Dissemination activities of RES and EE programmes and measures.
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Where we are. Primary Energy Consumption, 2010 - Spain

Import - Export
-0,5%

Natural Gas Hydro
23,5% Nuclear 2,8%
12,2%

2,8%

!!aste

3,8% Biofuels
1,1%

|

Solar

Geothermal 0,8%

0,02%

Total Primary Energy Supply in 2010: 132 Mtoe

RES share: 11.3% (year with high wind and hydro resources)
[13,2% on FE using methodology Directive 2009/28]

\
Norwegian-Spanish seminar on Marine RES. Organized by: PRSEXCA =

L ]
. L ]
s Gobierno * *® 5

Las Palmas de Gran Canaria, 14th November 2011 para Canarias deCanarizs - INOOUATION ©

J




%ﬁ%gm R oo (y IDAE Renewable Energy Framework in Spain. Marine Technologies

Where we are. Electricity Production, 2010 - Spain

Oil + non-renewable

Hydro pumped storage

Waste
16.517 GWh 3-12615Wh
5,7% > 1/0

Import - Export
-8.338 GWh
-2,9%

Rest of Natural Gas
(includes CHP)
31.579 GWh

10,8%
Hydro (no pumped
storage)
42.215 GWh
64.637 GWh 14,5%
Wind
43.708 GWh
15,0%
Nuclear
61.788 GWh
21,2%
—

K Gross Electricity \

Consumption 2010
(year with high wind and

hydro resources).:
291,903 GWh
RES share: 33,3%

(29.2% after normalising

wdro and wind productiony

Solar Thermal electric
691 GWh
0,2%

Solar PV 6.279 GWh 2,2%

Biomass, biogas and Waste

4.228 GWh
Coal 1.4%
25.493 GWh ’
8,7%
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Spanish leadership in Renewable Energy

’\ 2nd largest wind energy capacity in Europe and 4th
largest worldwide

15t CSP producer in Europe and in the world

2nd largest photovoltaic capacity in Europe and in the
world

3rd producer in Europe in mini-hydro
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Where we intend to be. Renewable Energies 2020

Normilised Hydro
2,9%

Gross Final Energy

Natural Gas

Normilised

Consumption in 2020 19,0% Wind
6,3%
Biomass, Biogas
and Waste
5,8%
2 Marine energies,
Solar 3.0% Geothermal
0il + non-renewable ’ and Heat Pump
Waste Hydro pumped storage o
8.624 GWh 8.457 GWh 0,1%
2.2% 2 2,2%
1£/0
\ Hydro
(no pumped storage)
33.140 GWh
Natural Gas 8,6%
(includes CHP)
133.293 GWh
34,7% Wind
73.485 GWh ®  Solar PV
19,2% 12.356 GWh . .
3.2% Electricity
Nuclear O Lamema | G€neration in 2020
55.600 GWh electric
14,5% 14.379 GWh
A ) 3,7%
¥ Biomass, biogas, waste
Coal and others
31579 GWh 12.720 GWh
8,2% 3,3%
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REP 2011-2020: Analysis and Studies (two examples)

35

Technologies Resource (GW)

30

0 t t t t t t t i
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Thermal electric solar

PV roof based
(1)  Regarding areas already studied and recognised by IGME PV ground based
(2) Regarding favourable geological areas (non analysed) Offshore wind
........................................................................................................ : .Onshore wind
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Strategic Environmental Study for Spanish Coasts - Wind offshore

“Zoning” (Final) ]
v" Scope of Study: 24 nautical miles from coastline, including internal waters.
v’ 73 Wind Offshore Areas (1° separation between parallels and meridians),

v' Zoning has been established taking into account compatibility among wind

farms and the different legitimate uses and environmental figures
identified in each area, regarding

Strateglc plann]ng: )ll |f ‘ Ti -ARFASEOLIT:ASMARINASA-Zonhflcaclondeﬂrmva
e Exclusion zones (red): Incompatibility gj f] ‘TJBT«_T | v

with other uses or figures. it 2 LT [
e Suitable Areas with identified limitations i TTIT-»JTT'

(vellow) B S

: . | l : | o i»’—'?—_:'“”%

« Suitable areas (green): No detected : Tdrg ho/ |

incompatibility at planning scale. e Ljf_

. ir

Definitive environmental suitability will be 1 ;ﬁjﬁ | |
established for each specific project, after *" - 4_,3 I e A5
necessary detail studies. ’ | ik ?‘ ! Lot o
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Wind offshore Potential Assessment. Tool: ‘Wind Atlas of Spain’

Double target:

v Support for the totality of public administrations for the wind area
related planning studies.
In particular: Evaluation of the Spanish wind potential (REP 2011-2020).

v Providing stakeholders a tool that allows to identify and to realize an
initial evaluation of the existing wind resource in any area.

Geographical Information System (GIS), Freely available -via Internet-.
(Grid resolution: 100 m). WIND MAP OF SPAIN

Complementary information

(cartographic, topo%raphlc electrlcal
grids, environment figures,...

Supplier: Meteosim Truewind

http://www.idae.es
http://atlaseolico.idae.es

Wind Offshore Potential
by 2020 = 8.5 GW.
(excluding depth waters)
In terms of energy,
potential above 22.5 TWh.
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Ocean Energy in Spain

v For the first time, ocean energies are
included in the new PER. Target of 100 MW
by 2020. Wave energy is the most
promising.

v “Study on wave power potential in
Spain” finished. Accessible application in
IDAE’s website:

! 2 /L) ENCLA - Lreegia del Cheete.

C i W% nopfewsbcanasia.con o)

[s]
andae ity | Trandsse  hepe Cotersv

i) s paze < spsren )

ENgEs

=y
v R&D&I Sector IDAS EE,

«®®
% IHcantabria

v" Outstanding projects: Santona project with
a 40kW prototype buoy (Cantabria); Mutriku
300 kW with 16 OWS turbines (Basque
Country); Wavegen (Canary Islands)

llooooofE

v' Development of Tester Technological
Centres: Santona (Cantabria), BIMEP
(Basque Country) & PLOCAN (Canary Islands)

wooocmoooao
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Spanish Renewable Energy Plan: Target by 2020

areas and will incorporate new others, as OCEAN ENERGY, with a concrete targets
for 2020.

50 —+—Energia Anual GWh /N- 1 -Increase of 100 MW
4 44 T in period 2011-2020
40 | 1 - Increase of the
/ 1 contribution of the
30 50 ul Sea Energies
2/ | (waves) up to 220
20 - GWh/year in 2020.
10 !
0 1 T U T T rl T L I T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Wave Energy Potential Assessment in Spain

a6 - ¥ |

» Galicia presents the major
potential of energy with [44f
values in indefinite depths
between 40 - 45 kW/m. a2r

. The Cantabric sea is the ||
following zone of the littoral |44
as for resource (30 kW/m
diminishing of Or to E). 36}

 Thirdly, the north front of |34
Canary Islands (20 kW/m).

32 -
* Proved in indefinite depths | |
they diminish with the fret.
28t
« Strong seasonal variation in
the average power. 26
| 20 -15 -10 L5 0 5
Yearly average potential (kW/m) in Spanish Coasts
P . . . : : . .9 @
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Y COMERCIO

Wave Energy FroyecEs 1N Spaln “

OPT Santofia, Cantabria - OFFSHORE

Galicia, OFFSHORE . 2
e ‘
Py M AR e 3
P
B oy lcl:bPoe‘f’\:s

= ia -
B e de By 2

\/

Inicialmente PISYS Oceantec, Hidroflot, P
Galicia, OFFSHORE Pais Vasco - OFFSHORE

Technology: Wavegen; Limpet
Galicia, ONSHORE

BALEARES

Formentera

= S. Antonio
N Energy (Wedge).

[ Mas de 2000 m. I:' 1000 m.

De 1500 a 2000 m. 2000 m.

! De1000a1500m. 4000 m. .

§ - De 500 a 1000 m. 7

f DY o Renovables oceéanicas
1 peoazo0m.

Frontera i 7 .' ceq n

Technology: Wavegen
Emplazamiento: Granadilla -Tenerife, ONSHORE

| isias ca

NARIAS

%de las Nieves
’ Tenerife Fuerteventura

- Gran Canaria
R 8 Frontera entre Com. Auténomas
,:., Frontera entre provincias TX\L ie
4 | DA 2 —Lider
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Spanish Sea energy Technological Platforms (1/3)

Nodo Santona, Santander

) Natonal
Wave Energy Converters device Arrays f3 km far Subseacable grd
rom coast

L/%}

<

X1

K

X

_ > P -
PCU Wave Hub U i
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Spanish Sea energy Technological Platforms (2/3)

BIMEP: Biscay Marine Energy Platform

Power Grid

Junction Box
(13 kW 5 MW

l' ‘l‘q
30 KW, 20 MW -

Subestation
13430 kW

Oceanographic .
Buoy

Onshore Cables

13KV 5 MW

Research and Data
e Centre
Direction A=®, \_— =~ _--°7

-
LY
-

-
-
-
-
-
-

Buoys
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Spanish Sea energy Technological Platforms (3/3)
PLOCAN (“Plataforma Oceanica de Canarias”)
Platform for Marine Technologies in Canary Islands

character
& Located continental platform to the east of Gran
Canaria

echnological test zone (off-
wind, waves, currents,...)

& Base for vehicles and marine

Plataforma Ocednica de Canarias

| m 7 T instruments

K% Observatory /
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Than kS for your C/ Madera, 8
attention! Madrid 28004

Tel: 91 456 49 00 /53
Fax: 91 523 04 14

E-mail: comunicacion@idae.es
Wind Energy: jrayuso@idae.es

Instituto para la Diversificacion Ocean Ener’gles Carmen Roa
y Ahorro de la Energia Cmroa@]dae es

www.ldae.es
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