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Industrial Electricity Consumption and Projection
50000
_ 45000 ——
o L
] ot
> 40000 N
5
Q L ]
- 35000 .
§e) .
o " }
c 30000 T
: .' —
i .®
£ 25000+t et — —_— _
0 atiaste” ”
o TR e
2 20000 -
)
§ 15000
m -
< 10000 —— Consum ption
% -------- linear fit I
5000 logarythmic fit |
-------- polynomial fit |
0 I I | I I I I | I I | I I I I | I I I I I I I I I I I I
1994 2000 2006 2012 2018 2024 2030 2036 2042 2048
7« A
eLRO EURUSOLAH lsus‘
S. Peter, H. Lehmann,J. Puig, , M. Garcia D o BT et
9 SOD\ WCRE » Ecoserveis




Development of Energy Intensity in the Industrial Sector

- Historical development, BAU case & Climate Protection scenario -
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Development of Energy Intensity in the Domestic Sector

- Historical development, BAU case & Climate Protection scenario -
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Development and Projection of Electricity Demand

Climate Protection Scenario
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Electricity Production, Exchange and Consumption
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Electricity production from Renewable sources
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Els escenaris “Catalunya Solar”

Dos escenaris de subministrament electric 100% renovable
de la demanda d‘electricitat

1) Escenari de Proteccio del Clima
* Obijectiu: subministrament 100% per I'any 2050

2) Escenari de Sortida Rapida
« Objectiu: assolir la mateixa potencia installada
20 anys abans
« Resultat: 80% del subministrament per I'any 2030
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Installed Capacities

uo to 2050, CPS Scenario
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Installed Capacities uo to 2050, FE Scenario
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Simulacio: potencies installades per tecnologia

S. Peter, H. Lehmann,J. Puig, , M. Garcia
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Tecnologia Potencia [MW] Fraccio [%]
Fotovoltaica 2,691.2 22.6%
Electricitat Termosolar 550.0 4.6%
Eolica terra ferma 3,986.0 33.4%
Eodlica mar endins 497.5 4.2%
Biomassa & Residus 373.0 3.1%
Geotérmia 120.0 1.0%
Hidraulica 2,477.0 20.8%
Bombeig hidraulic 495.4 4.2%
Importacio (pic) 735.0 6.2%
Total 11,925.1 100.0%
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Costos d'nversio especifics avui a a I'any 2050

Costos inversio avui

Costos inversio 2050

Technologia
’ €00/KW,] €300/KW,]
Biomassa&Residus 4,325 (4,400) 3,595 (2,200)
Eolica terra ferma 1,120 (1,200) 779 (600)
Edlica mar endins 1,669 (1,800) 962 (900)
Fotovoltaica 4,288 (5,000) 1,504 (1,667)
Electr. Termosolar 3,750 (4,000) 2,315 (2,000)
Geotermia 4,682 (8,000) 4,124 (4,000)
Hidraulica 5,000 (6,350) 5,000 (6,350)

En parentesi els valors emprats a “Catalunya Solar I”, SolCat I, 2009, en base a dades de “Renewable
Energy Outlook 2030” i [Kruck/Eltrop; 2004].
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Electricity: Demand & Supply
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Electricity: Demand & Supply
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Electricity: Demand & Supply
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Simulacio del subministrament eléectric

L'Escenari Sortida Rapida va ser simulat amb SImREN

SIMREN permet la simulacio dinamica de sistemes de
subministrament amb una elevada proporcio
de fonts d‘energia renovable

S‘han emprat dades meteorologiques reals de Catalonia
per avaluar |'energia eolica i la solar

S'han emprat els perfils de la demanda d’electricitat a Espanya
per modelar la dinamica de la demanda a Catalunya
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Simulation results, week 7
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Simulation results, week 14
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Simulation results, week 21
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Simulation results, week 28
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Simulation results, week 35
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Simulation results, week 42
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Simulation results, week 49

6000

e— CoNSUM ption Total Prc
4000 -
2000 |
o L
336 337 338 339 340 341 342
6000 rotatrioctaat =
L HOta P IUCtUa tn — —lotal Ad] Ebap
4000 \, = = \
2000 iAo r 2 S AN AN
0 : | T ; i l I :
336 337 338 339 340 341 342
4000
3000 —
2000 A /ﬁ
1000 41—/ A W ‘11
ﬂ: f ﬁ__ﬂf \
0 T T - I e
336 337 338 339 340 341 342
Hydropower Wind Geothermal & Biomass
- PV SCP Import
600 = ] s
b ——— O [— | e ] ]
0 = ] s e
—F ¥ X s
-600 —
336 337 338 339 340 341 342
time [day of year
Leagakyear] Solar Catalonia Il: 2009
?’7 IsSusi
S. Peter, H. Lehmann,J. Puig, , M. Garcia SN T » e
Ecoserveis

WCRE



Annual variations of the Supply System
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Historical studies The objective of this study is to present an alternative and - from our point of view - more realistic view of the

Downloads chances of the future uses of renewable energies in the global energy supply. The scenarios in this study are based

Contact on the analysis of the development and market penetration of remewable energy technologies in different regions in

Links the last few decades. The scenarios address the question of how fast renewable technologies might be implemented

Imprint on a worldwide scale and project the costs this would incur. Many factors, such as technology costs and cost-
reduction ratios, investments and varying economic conditions in the world’s regions, available potentials, and
characteristics of growth hawve been incorporated in order to fulfil this task.

Log in
Log in Off course the scenarios describe two possible developments among other possibilities, but they represent realistic

possibilities that give reason for optimism. The results of both scenarics show that = until 2030 - renewable
capacities can be extended by a far greater amount and that it is much cheaper than most scientist and people
actually think. The scenarios do explicitly not describe a maximum possible development from the technological
perspective but show that much can be achieved with even moderate investments. The scenarios do not pay
attention to the further development of Hydropower, except for incorporating the extensions that are planned
actually. This is not done to express our disbelief in the existence of additional potentials or to ignore Hydropower, but
due to the fact that reliable data about sustainable Hydropower potentials were not available. Conseguently, the
figures in this study show how much can be achieved, even If Hydropower remains on today's levels more or less.
Higher investments into single technologies,e.g. Hydropower or Biomass, or in general than assumed in the "REQ
2030" scenarios will result in higher generating capacities by 2030,
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Figure 1 Contribution of Renewable Energy Technologies to Final Energy Consumption
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Figure 2 Avoided Fuel Costs from RES Deployment (2020-2030-2050)
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Figure 3 Total Cumulative Investments (2020-2030-2050)
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Figure 4 C02 Costs Avoided (2020-2030-2050)
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Figure 5 Gross Employment in the Renewable Energy Sector (2020-2030-2050)
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Policy Recommendations - Inventing Tomorrow Today

Continuing cn today's energy path without any change in pokcies wouwld not only mean that the pressing issus of
chimate changea is not addressed, but also that our depaendancy on fossil fusls is set 10 inCrease, and fast, and that we
wiould b8 Dound t0 unpradictabie smargy prcss, all of which wiould result in detrimental iMpacts on BurcDe’s SconoMy
and in enengy NSaCurity.

FlE il |"'-|T5'l?| The only way to avoid the ever increaging enongy dapondencs oF the Euwropsan Union is to develop the abundani
renewabio enardy potential of 2l EU Mamber Statee. Europe should lead the way with 4 cloar commitmant to a 100%

f O ranGwable encrdy fulus Dy 2050,
AL RE-Hhinking 2050 clearly outhngs, it is not a matter of availabiity of technologies. i is a matter of poiitical will and of

setting the courss today for 4 Sustainatie enargy futre OMOmow. A 100% renewabis BNargy SuDply for Ewrops wi
TR reGuirs paramount cNanges Doth in feems of energy production and consumption as well a3 concarted sforts at a
A 100 Flens evels — local, regional, national and Euscpaan.

In orosr to achieve 2 100 % renewable enerdy Supply, A Clear-tut and consistent Mix of Measures Must be put in place
along the following Fnes:

= Suppoeting the transition towards 2 100% rengwable anargy aconomy throwdh 2 EU palicy ansas
= LB&S i@ Mors — an amibitious energy effiCiancy and energy Swings framework:

= Effactive and full implementation of the New AES Dirsciive (2008) in all EL-27 Mamber States
= Binding renswable snergy tarpets for 2080

=  Full liperalizaton of the enerdy markst

= Phasing cut all subsidess for foesil and nucisar enengy and introduwcing an EU-wids carbon tax
= Elaciricity infrastnectune — Moving towards SuparsmariGrids

*  Hybrd enendy solutions and virsal power plants

= Hgating and cooling — Measures £ awaksn the seepng gant

= Maw fransport solutions

= Smart-Enargy Citias 2050

* Smart-Energy Buiidngs 2060 — constructing 4 Detisr cimats

Be part of & sustainable energy future —
download the full report of RE-thinking 2050 & declare your support at:

wwnw.rethinking2050.eu

EAED, the European Renewabis Energy Council, & the wmbrsla- organisation of the major Eusopsan renawabls
anargy industry, trads and recearch aseociations acthws in the fisld of photowokaios, Bmai ydropowesn,. Solar thermal,
Gioonengy. ooEan O Manne, gecthermal, wing enargy. and solr thormal siectatity: t represants an industny with an
annual turnover of more than €70 biion and mors than 650,000 empioyess.
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Catalunya 100% REN
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German Bundestag Enquete -
LT Scenarios - 2050
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Lead Study 2008
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100 % Reninns in Germany

100 % renewable energy regions
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Dear Visitor, Ij-v_ : l) ‘y$ ] 4.)“’/ \o>
The "Energy Rich Japar Energy RiCh Iﬂpan

The "Energy Rich Japar d and ultimately be covered by a
sustainable energy syste

This is shown utilising 2 system.

For more detailed inforn iment in English/ Japanese/ German.
We hope to provide you | diagrams).

Should you have furthes

Please note that we can

Click here to ask your gq

How to achieve a sustal

t this study. What we need now is the
- desire and will to make !

(Scientific Coordinator ¢
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IEER | Publications

C arbon-ad Nuclear-F ree.

nload is FREE, but
ations are Appreciated!

Download the book [Lee fie, por 4.4 57 [ A BN - A DONATION TODAY !

T
Purchase the paperback 1995, ors27951f

Sign on to the Statement of Principles
Free U.S. Energy System by 2050

Summaries:

Executive Summary [por 450 k8]

Executive Summary: Special issue of -, '8 8 - ; o ' al newsletter, Energy and Security, No.
39, in Chinese, French, Russian, and Sp', =7 N S| s e =2 N -

Summary in four pages por 200xe), upd;

Summary in Slides (January 2008) por 1.7ms) & a May 21



Catalunya 100% REN

Més info d‘escenaris 100% RE a:



Catalunya pot ser 100% REN.

Si hi ha voluntat politica/social !




Bullir aigua amb el Sol
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Bullir aigua amb el Sol

Andasol 1
Aldeire, Granada




Generar electricitat amb el vent

Valldevia, Vilopriu, Girona
10 marg 1984
Aerogenerador Ecotécnia 12/15




Generar electricitat amb el vent

El Perell6, Tarragona
25 juliol 2009
Eco-100 Alstom-Ecotécnia




enerar electricitat amb el vent

Projectes eolics comunitaris
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Generar electricitat amb el vent

Projectes eolics comunitaris
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Generar electricitat amb el Sol

Projectes de propietat compartida

Huerto Solar Milagro
9,55 MW, 753 co-propietaris
Milagro, Navarra

'.'-‘”-'E ol
s -1

Ona solar
40 kW, 100 co-propietaris
Barri del Carmel, Barcelona



Eolica a Espanya

capacity (MW)
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Eolica a Espanya

La generacio d’electricitat mitjancant el vent
es va consolidarl’any 2010 com una
tecnologia important en el sistema electric,
assolint una produccio de 42.656 GWh, al
darrera de les CTCC de gas i les nuclears
| pel davant de la hidraulica.



Eolica a Catalunya

Edlica en Catalunya vs. Espanya
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Per pensar. ...

Catalunya vs. Espanya

Cat Es

Pot.inst.nuclear: 3.142 7.716 MW 40,7%
Emissions rad.: 1.679 4.564 Ci 36,8%

Pot.inst.edlica: 851 20.676 MW 4.1%

26,5 kW/km? (111 kW/km?; Galicia)
116,8 W/habitant (1.913 W/habitant: Castella-Lle0)



wind power penetration in
W/capita: nations with nuclear
energy policy or weapons
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Canada e 5.5
USA  j 59.4
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France _- 39
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Latvia _l 113
Taiwan B 10
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China 1456
South Korea _I 4.5
Turkey _I 3
Ukraine | 1.7
Swizerland | 1.7
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Aussia 0

wind power penetration in W/capita:
nations with legal nuclear fade-out
or moratorium
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Germany __ ma3
Ireland __ 2178
Portugal .— 215
Austria _- 1228
Netherlands - 1106
Sweden _- 885
Luxembourg - 81.5
Norway _- 85.8
Greece - 8
New Zealand _- 80.5
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