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Berlin/Bonn, 19 October 2010

EUROSOLAR mourns the loss of Hermann Scheer, founder of
the European Association for Renewable Energy and the
World Council for Renewable Energy (WCRE). He was an
intellectually brilliant, warm-hearted man and untiring
politician. EUROSOLAR and the Hermann Scheer Foundation

will carry on with his life's work.


http://www.eurosolar.de/en/index.php?option=com_content&task=view&id=410&Itemid=120
http://www.eurosolar.de/en/index.php?option=com_content&task=view&id=410&Itemid=120







The Greenhouse effect

Some solar radiation is Some of the infrared

reflected by the atmosphere radlaﬁon passes through

e N H O U S E Gila s g .
Some of the infrared radiation is
Incoming solar radiation: earth’s surface and the troposphere.
343 Watt per m? B i i

Sources: Okanagm univemty callege in Canac, oepmwnofgaography Universiy of Onfoed, school of peography; Uniled States Eavironmental Protesion Agency (EPA), Washingion; Climate change
Iess.meacmoaolcimmange oomﬁbmonohmarggmt.p1 o the sacand asseszmenl report ol usemwnmemalpanel cndmalecnarge UNEP and WWO, Cambtidgemec&ty press, 1996.
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CLIMATE CHANGE ISSUES/OPPORTUNITIES

To avoid dangerous climate change
(AT > 2°C), global GHG emissions by
2050 must be:

% current emissions level, or

Less than % of projected 2050

“business-as-usual” emissions.

|IEA projects GHG emissions price in
2030 in OECD:

$90/t for 550 ppmv stabilization |

$180/t for 450 ppmv stabilization

Biomass will become much more -
valuable (including possibility for
negative GHG emissions when _
biomass is used with CO, capture
and storage (CCS).




2005: Green Paper on EE
20% savings target in a cost-effective manner
2006: EE Action Plan
2008: Climate and Energy Package
20% EE target as a pillar for -20% GHG
2010 (June): 20% target adopted by the European Council
Not explicit in any legally binding EU decision

20% target for the EU-27 (final consumption)
Individual national targets

Obligation to submit a national RES action plans

10% target for transport (same for all MS)






THe PotenTiAL oF RENEWABLE ENERGIES | o|@&:

\WoRLDWIDE

hydropower

13 solar radiation
46 x 10'° kWh

on Earth's surface
152,424.0x 10'3 kWh

biomass
152.4x 10'3 kWh

energy of the
waves & sea
762.1x 10'3 kWh

Source: . d
Eurec.Agency/Eurosolar, WIP: win R p—
Power for the World — A Common Concept energy wor

3,084.4 consumption 199
9.5x 10'? kWh

----------

x 10"3 kWh




Renewable energies are inexhaustible.

Renewable energies are available almost everywhere.
Renewable energies represent multiple win-win options.
They reduce dependence on oil.

They help save foreign currency.

They create jobs
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Photovoltaic Solar Electricity Potential in European Countries

b2 3

o
= Joint Research Centre
= European Communities, 2006

http:/ire.jrc.ec.europa.eu/pvgis/
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Yearly sum of global irradiation incident on optimally-inclined south-oriented Global liradiation [KWh/m?)
photovoltaic modules <600 800 1000 1200 1400 1600 1800 2000 2200
[ BT - 55

Yearly swm of solar electricity generated by 1 kWp system with optimally-inclined ;50 600 750 900 1050 1200 1350 1500 1650>
modules and performance ratio 0.75 Solar electricRy [KWh/&KWp]




Electricity generation costs of large PV power station (5 MWp)
{sysiem price 4 eur/Wp, interest rate 3%, inflation 2%, maintenance 1%, optimum angle mounting, capital payback time 20 years}
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Meltdown at Chernobyl nuclear plant, 1986

Awareness of “social costs” of energy production

Olav Hohmeyer (Germany, 1990’s) initiated the
discussion

Climate change/ attempt to meet Kyoto protocol
reguirements

Relatively limited conventional fuels in Europe
Renewable energy products/economic growth

J. F. Manwell, Professor and Director, Renewable Energy Research Laboratory Department of Mechanical and Industrial Engineering University of Massachusetts



L | GIVING THE RIGHT PRICE TO
ENERGY PRODUCTION

{ External costs } Ir_]ternal olf
private Costs

4 4

[ Focus on EU 25, Bulgaria, Turkey, China, Brazil, India ]

L

[ NEEDS-IP and CASES-CA ]
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EXTERNAL COSTS (1)

Update impacts of:
Acidification
on freshwater fish
Acidifying compounds
(SO,, NO, and NH;) on terrestrial ecosystems, including agriculture
Eutrophication
on drinking water, boating, swimming, recreational fishing

Visual intrusion

landscape aesthetics of renewable energy (wind and hydro) and
eutrophication.

pwag e egie 2T odnebepe
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EXTERNAL COSTS (II)

Energy security

assessment of policy options to reduce - and insure against -
the costs of energy insecurity

Damocles risk

risk where the possible damage can be very high, but the
probability that it occurs is very low

mega-dams or nuclear power plants.
Risk aversion

pwag e egie 2T odnebepe
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:“‘\ Intelligent Energy | : | Europe
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Belgium France

Portugal
Czech Rep.
Japan
Italy

South Korea

Germany




A very high rate of deployment of renewable
energy projects is needed

Some form of financial support is required
Cannot rely on market alone

Reqgulatory encouragement
e.g. building codes

Support of research and development
Comprehensive approach

Support for education at all levels
e.g. European Masters in Renewable Energy

J. F. Manwell, Professor and Director, Renewable Energy Research Laboratory Department of Mechanical and Industrial Engineering University of Mass

achuse
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Phase-out by 2021 of all nuclear
power plants (30% of current
generation) has been legislated to
avoid “another Chernobyl”.

15% of Germany’s energy

supplies are imported.

Jeffrey H. Michel, MSc. Ing.-Buro Michel
Community of Heuersdorf 04565 Regis-Breitingen
Germany jeffrey.michel@gmx.net

Landscape devastation
equivalent to excavation of Suez
Canal every 25 days results
from mining 180 million tons of
lignite per year for generation of
one quarter of Germany’s

electricity (150 TWh/a).




External Costs of Power Generation

The emissions of fossil fuel
power plants impose a three to

=
S .
s : eightfold greater
© = e oy environmental burden than
B e renewable energy generation
PVpresent PV2030  Hydro  Wind - Wind - Lignite  Lignite  Coél = Coal  Gas Jeffrey H. Michel, MSc. Ing.-Biro Michel Community of Heuersdorf 04565

land  offshore std.40% CC48% std.43% cc45%  CCHI%

Regis-Breitingen Germany jeffrey.michel@gmx.net

Incurred and Avoided Costs

of the German Renewable Energy Sources Act (EEG) in 2006
Incurred Costs Avoided Costs

Feed-in payments 3 2 billion euro Power purchases 5 billion euro

Reserve generating 0.9 billion euro
0.1billion euro == ot e air pollution | 3.4 billion euro

Source: Erfahrungsbericht 2007 zum Erneuerbaren-Energien-Gesetz (EEG) gemal § 20 EEG. BMU-Entwiirt.
Zusammenfassung (Berlin: Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, July 5 2007), p. &




» Bundesverband

EneErGY Scenario 2050 b i

H. Lehmann, Wuppertal
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TEKNOLOJI GELISIMI: __
VERIMDE 1980°den BERI 500 MISLI ARTIS

DEVELOPMENT of TEcHNOLOGY ‘ “—-\-

| 500-roLp Increase IN YieLo since 1980 \ -
Increase in capacity y

In a mere 20 years, the yield
of wind turbines has increased 100-fold.
With the new 5 MW turbines,

it will multiply another fivefold.

rotor diameter
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2000 2005

rated power : 30kw 80 kW 600 kW 1,500 kW 5,000 kW

rotor diameter : 15m 20m 46 m 70m 115 m

hub height : 30m 40m 78 m 100 m 120 m

annual energy yield : 35,000 kWh 95,000 kWh 400,000 kWh 1,250,000 kWh 3,500,000 kWh  appr. 17,000,000 kWh




2001-2010 YILLARI ARASINDA HER YIL KURULAN KAPASITE

(MW) o New Installed Capacity 2001-2010 [MW]
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ILK 10 ULKENIN TOPLAM KAPASITELERI (MW)

Top 10 Countries Total sapacities [MW]
25.237
USA 35.159

China 12.210 26 06
—3”’
Germany
25.777

m 19.1

10.925
France -3'424521
3.195
United Kingdom ‘ 042

2.862
3.535

3.163
Denmark - 3.497

w2008

Portugal 2009




1 DUNYADA KURULU TOPLAM RUZGAR GUQ KAPASITESI (MW)

phetrendicontinuedithati windicapacity:
doublesieverythreeyeans:




DUNYA RUZGAR ENERJISI PAZARI BUYUME ORANLARI (%)

e D _——31
31,7

S gugsr snowzd B growin ruis of 32
the highiest rate since 2001
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DUNYA TOPLAM RUZGAR KURULU GUG GELiSiM VE ONGORUMU
1997-2020 (MW)
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AB NiN 2020 YILI ICIN
TEMEL IKLIM VE ENERJI HEDEFLERI

B JRC

rd
EVROPEAN COMMISSoN oo v
Isianbul 25 Seplember 2008 — JRC Workshop

EU Key Climate and Energy Objectives for 2020

ENERGY
SAVING

RENEWABLES

MNATIONAL TARGETS & ACTION PLANS




COSTS AND CAPACITIES

Cost €/ kW Annual Installation[GW] — 250

e Reference B Reference
== Moderate B Moderate

(. Advanced B Advanced S

1,200 —

1,000 —

— 150
800 —

— 100
600 —
400 —

2007 2008 2009 2010 2015 2020 2030

Maliyet ve Kapasiteler Kaynak: GWEC



CHINA: CUMULATIVE WIND POWER CAPACITY 2009-2030

600,000 — [MW] I Reference
500,000 — I Moderate
400,000 — " Advanced

300,000 —

200,000 —
0 — moeeesess N

2009 2010 2015 2020 2030

Year Reference Moderate Advanced
2009 25,805 25,805 25,805
2010 32,805 39,608 41,030
2015 45,305 115,088 134,712
2020 70,305 200,026 250,397
2030 95,305 403,741 513,246 [EWElae=e




OECD EUROPE: CUMULATIVEWIND POWER CAPACITY 2009-2030

600,000 — [MW] I Reference
500,000 — I Moderate
400,000 — . Advanced

300,000 —

200,000 — .
100,000 — -
. 1N H

20170 2015 2020 2030

Year Reference Moderate Advanced
2009 75,565 75,565 75,565
2010 85,696 86,175 87,140
2015 138,596 150,049 163,109
2020 183,996 250,824 293,963
2030 233,796 447,432 514,806 PV e




Electricity Generating Cost for PV
and utility price

Photovoltaics

|||;|||||||u_|illl [ —

Utility peak power
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Technology evolution
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2100 YILINA KADAR ONGORULEN BIRINCIL

E NIMI

Prognose des Wissenschaftlichen Beirates der Bundesregierung
Globale Umweltveranderungen

Jahrlicher Primarenergieeinsatz
[EJal

1.600

2000 2010 2020 2030 2040 2050

1.400 _

Quelle: solarwirtschaft.de

Andere Erneuerbare
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Turkiye’'nin brut elektrik tUretimi (2007): 191.6 milyar kWh
Turkiye’'nin net elektrik tuketimi (2007): 155.1 milyar kwh

Konutlarda toplam elektrik tuketimi: 36.5 milyar kWh (Net tuketimin %23.5')
[Abone sayisi: 24.7 milyon]

Buzdolaplarinin elektrik tuketim orani (2007): %23.5 x %31.1 = %7.3

KONUTLARDAELEKTRIK TUKETIMI

Buzdolabi

Turkiye net
elektrik
tuketiminin
% 7.3.U

O Kurutucu
@ Istticilar
15.0 ’ mTvV
2 L

35 85 Klima .
—_— Kaynak: TEIAS ve TEDAS

http://www.teias.gov.tr/ist2007/index.htm

http://www.tedas.gov.tr/29,Istatistiki_Bilgiler.html.
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A+ | 274 | (109)|(28%) (20 | - | -
. Cc | 832 | 449 | %I17| 100 | |

= C sinifi bir buzdolabi, A++'nin 3 kati enerji kullanmaktadir.
= B sinifi bir buzdolabi, A+'a gore %67 daha fazla enerji kullanmaktadir.
Ancak 66 TL'lik yillik tasarruf, 700 TLlik fiat farkin1 11 yilda geri dder.



Turkiye 2007 Enerji Siniflarina Gore Satig Dagilimi

100% ’

383 kWh

80% 36%, A+

60%, A :
0% 507 kWh A —
OA
mB
40% 19% A |

20% - croN: 039 KWh

-~ I
0% - |

BUZDOLABI CAM. MEK. BULASIK ME.




W Nuclear

M Coal

M Natural gas

W Oil

W Bio: Algae

M EBio: Crops

M Bio: Comp.Fellings

M Bio: Traditional

M EBio: Resid.&Waste

B Hydropower
Geo: Heat

B Geo: Electricity

W Solar thermal

% Conc. solar: Heat
Conc. solar: Power
Photovoltaic solar

BWave & Tidal

BWind: Off-shore
Wind: On-shore
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2020 203 2040 2050

Kiresel Enerji Arzi Senaryosu Kaynak: GWEC
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M Bio:
W Bio:
H Bio:
M Bio:
M Eio:

Algae

Crops
Comp.Fellings
Traditional
Resid.&Waste

Current worldwide Geo: Low T Heat

final energy demand

M Geo: High T Heat

B Hydropower

B Geo: Electricity
Conc. solar: Power

= Conc. solar: Heat
Photovoltaic solar

W Wave & Tidal

B Wind: Off-shore

2010 2020 2030 2040 2050

Cesitli yenilenebilir enerji kaynaklarinin kiresel arz potansiyeli.

] Wind: On-shore

Kaynak: GWEC




YENILENEBILIR KAYNAKLARA DAYALI LISANS ISLEMLERI

Inceleme & . . Iptal Edilen  Sonlandirilan
< . Uygun Bulma Lisans Verilen : :
Degerlendirme Lisanslar Lisanslar

MW - MW - MW - MW - MW
28.530,42- 1.654,50- 3.910,20- 537,81- 378,90
Jeotermal 69,90- - 281,70- 15,00
Biyogaz - - 103 33-

Biyokiitle [ B

Basvuru

Riizgar

Kaynak: EPDK



ISLETMEDEKiI RUZGAR SANTRALLARI

Kaynak: EPDK



I Sayih Cetvel

Yenilenebilir Enerji Kaynagma Dayah Uretim Uygulanacak Fiyatlar
Tesis Tipi (ABD Dolan cent’kWh)

a. Hidroelektnik tretim tesisi

b_ Riizgar enerjisine dayah iretim tesisi

c. Jeotermal enerjisine dayah iiretim tesisi

d. Bivokitleye davah iretim tesisi (¢op gan
dahil)

e. Glines enerjisine davah Giretim tesisi

Kaynak: TBMM



II Sayih Cetvel

Tesis Tipi

Yurt Iginde Gergeklesen
Imalat

Yerli Katk flavesi
(ABD Dolant centkWh)

A- Hidrolelektrik Gretim tesisi

1- Tiirbin

13

2- Jeneratdr ve gii¢ elektronigi

1.0

B- Riizgar enerjisine dayah
firetim tesisi

1- Kanat

0.8

2- Jeneratdr ve gii¢ elektromdi

1.0

3- Trbm kulesi

0.6

4- Rotor ve nasel gruplarmdaki
mekanik aksamun tamam (Kanat
grubu  ile  jeneratér wve  giig
elektromigi icin vaplan ddemeler
harig )

1.3

C- Fotovoltaik giines enerjisine
dayah iiretim tesisi

1- PV panel entegrasyonu ve
giines vapisal mekanid imalat

2- PV modalleri

3- PV modilini  olusturan
hiicreler

4- Invertor

5- PV modili iizerine gines
15t odaklayan malzeme

Kaynak: TBMM




Current parabolic trough technology with molten salt storage
towers, steam cycle power block and dry cooling tower

Global potential = 3million TWh/yr ( current world electricity
consumption = 18,000 TWh/yr)

CSP plants mainly concentrated in desert regions with
exports/imports by high voltage super-grid to many regions of
the world

Best options are Africa, Australia, Middle East, China central
South America and developing Asia.

High cost at present but can become a competitive option of
electricity supply in the medium term (2020-2030) and later
contribute significantly to stabilizing global elctricity costs

Trieb et al., Institute of Technical Thermodynamics, German Aerospace Center, 2009)



Veranderung des weltweiten Energiemixes bis 2100

Prognose des Wissenschaftlichen Beirates der Bundesregierung
Globale Umweltveranderungen

Jahrlicher Primarenergieeinsatz

2000 2010 2020 2030 2040 2050
[EJ/a]

1.600 ‘

1.400 _

Quelle: solarwirtschaft.de

Andere Erneuerbare

Solarthermie
(nur Warme)

Solarstrom
(Photovoltaik und
solarthermische
Kraftwerke)
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~ 14st. International 100% Renewable
Enemmferemmdm
6/8 October 2011 ISTANBUL / TURKEY

1St INTERNATIONAL 100%
RENEWABLE ENERGY
CONFERENCE AND EXHIBITION

www.irenec201l1.com




* Wind Turbine Technologies

* Process Heat production from Solar Energy

 Electricity from Sun

* Biomass Energy and related Technologies

» Geothermal Energy Implementation

e Zero Energy Buildings

* End Use Energy Efficiency in Industry

* End Use Energy Efficiency in Transportation

» Storage of Renewable Energies

 Solidarity of Energy End Use Efficiency with Renewable Energy Technologies
* Internalization of External Costs

* Planning the Future Energy with the Technologies of the Future

* Energy-Economy-Environment Integrated Decision Support Tools
e Education for 100% Renewable Energy

* Training of Renewable Energy Technicians, Engineers, Teachers, Decision
makers and Businessmen

* Relations and Interaction of Nature and human activities
e Harmful subsidies 49
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