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EPIA is the worlds biggest PV only oriented industrial
association with currently over 240 members

The membership represents

# the global PV industry

# the complete value chain (material production,
equipment manufacturing, component production,
system integration, R&D institutes etc)

# many national PV associations
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EREC 6 European Renewable Enengy,Coumnctl

Umbrella organisation representing all RES sectors
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Associate members:

V EU-OEA
V EREF
V ESTELA

European Biomass Association

European Biodiesel Board

European Bioethanol Industry Association

European Geothermal Energy Council

European Photovoltaic Industry Association

European Small Hydropower Association

European Solar Thermal Industry Federation

European Biomass Industry Association

European Wind Energy Association

European Renewable Energy Research Centres Agency

European Ocean Energy Association
European Renewable Energy Federation
European Solar Thermal Electricity Association

Representation of European RES industry, trade & research
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Primary Energy Secondary Energy End User Energy
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Primary Energy i Today and in Future

A-S-E

Situation Today
Y, of world population (~1,Bn) consumes
¥, of primary energy (~90.000Wh)
U Inequity: Y2 of PE for 3% of world population!

U Today the living standard in the industrialized world means a
consumption of ~60.000Whfor 1 billion humans.

Situation in Future

If there will be a world population of ~1th by the end of this century
YR '[[ o6Afft KI @S (2RIeéeQa tAQ@Ay3 &adly
need 0f600.000TWhd d PP d o6 | deBdRyyeffigienady.2 R & Q&

One Possible Solution
New technologies are able to significantly increase the energy efficiency
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Primary Energy - Secondary Energy - End User Energy
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Important steps
in all areas

@ higher efficiency
Losses in end user
applications

a) Light bulb¢ HP
& LED
b) Insulation

Losses

Electricity

- Fossil 85%
- Nuclear 7% Heating oll

Fuel Light
Heat Mobility

etc.

Air condi
Power, g

Renewable 8%

ref.: World Energy Council

Same quality of life at

reduced energy consumption 8




Improvement of Energy Efficiency
Site / Delivered Energy
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Example Car

FuelA Otto engineA car from Ato B
(1) EMotor/Hybrid
(2) In Future:EMotor only

ExampleLighting

ElectricityA bulb A light (Lumen)
(1) Effic Lamp
(2) O)LED

Example Zero Emission Hous@solation

Efficient insolation / heat pump / solar thermal to stop
burning fossil resources for heating/cooling

Same quality of life
With much less energy
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Energy Saving with Intelligent Technology
Lighting

Fluorescent Fluorescent
+ Light bulbs +(O)LED

Electricity need and primary energy input (global, in TWh) with
constant illuminance

ref.: SPIE Strassbourg, April 2006 & W. Hoffmann personal estimates
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Same quality of life
with much less energy
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Consequent Use of Renewables

Primary and Secondary Energy
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Primary Energy Secondary Energy End User Energy

Important steps
in all areas

@

..@.
", .

Electricity Losses @ use of renewables
instead of exhaustible
RERENEL[ES Heating Oil energy
Fuel
Heat primary energy =

secondary energy
(Eurostat methodology)

ref.: World Energy Council & W. Hoffmann personal estimates . .
v P Same quality of life
With much less energy 11
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Primary Energy Need in 2100
A-S-E=

Extrapolation with today's tech

nologiesand energy sources Assuming energgaving,

Shift to electricityand
consequent use of renewables

Authors
estimate
(2010)
2100
600.000
TWh 100.000 Schmid &
TWh Sterner(2010)
2000 2000 —_ 2100
120.000 TWh 100.000
TWh ZV%OOO TWh
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ref.: World Energy Council & W. Hoffmann personal estimates . i
Same quality of life

with much less energy



Energy Resources

In a Comparison

A-SE=

Worldwide energy offer and Required solar areas to cover
consumption in comparison electricity consumption

'» annual solar
> ‘,'_' ‘nergy radiation

uranium reserves

' natural gas reserves

4 oil reserves

coal reserves M!
annual wor

energy consumption




Renewable Energies

The Three Most Important Future Technologies

AWind Power
today the most important contributor
(in 2008 even more important than hydropower)

A Concentrated Solar Power (CSP)
for centralized generation of electricity in regions
with high direct radiation

APhotovoltaic (PV) Solar Electricity
for decentralized electricity generation,
grid connected and off-grid operated

A-S-E
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Wind Energy

Drive for Wind Velocities & Rotor Blade Diameters

A The wind power is
significantly depen-
ding on the wind
velocity and the
diameter of the

rotor blade:
=4
2
(&)
I
o Wind
>
I Landscape Roughness
- High: forest, town
2 3
Pwind -~ d blade X Vwind - Medium: landscape
- Low: sea, lake
> Vwind
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Growian —_

In-Ef fi ci ent Teohnol ogy nPush s
A-SE—

Effective Power 3MwW
Technology Basis 30kW
Installation Date 1980
Demounting Date 1987
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Wind Energy in Germany

Increase in capacity

Ina mere 20 years, the yield

of wind turbines has increased 100-fold.
With the new 5 MW turbines,

it will multiply another fivefold.

1980 1985
rated power : 30kw 80 kW
rotor diameter 15 m 20 m

~ hub height : 30m 40m
annual energy yield : 35,000 kWh 95,000 kWh

Price Reduction by40%
1990¢ 2001

rotor diameter

hub height

2000 2005

1990 1995

250 kW 600 kW 1,500 kW 5,000 kW

30 m 46'm 70 m 115 m

50 m 78m 100 m 120 m

400,000 kWh 1,250,000 kWh 3,500,000 kWh| appr. 17,000,000 kih

GROWIAN




5MW Wind Converter

A-S'E

Source: REpower Systems AG
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Solar Thermal Energy

Residential low temperature
thermal energy

High temperature solar
thermal power plants

Heat for hot water, house
heating and climatisation

Generation of electricity at the
sunbelt of the earth
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First Parabolic Trough Power Plant
Egypt in 1914

Collector Field and Power Block designed by
Shuman irMeadinear Cairo (1914)
5 rows with 62 m, steam turbine 120 HP

(technisches Archiv des Deutschen Museums)

20



