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WHAT




RENEWABLE (ENERGY) SOURCES

DEFINITION:




RENEWABLE (ENERGY) SOURCES

LEGAL DEFINITION:




ORIGIN OF RENEWABLE ENERGIES ?

Solar energy




WHY




Question for the discussion

1 One hectare of agriculture land used




ADVANTAGES OF RES COMPARED TO
FOSSIL FUELS

Why RES has increasing importance in energy policies of develope d
countries ?




ADVANTAGES OF RES COMPARED TO
FOSSIL FUELS

= Reduction of classical air emissions —e.g. SO,, NO




ADVANTAGES OF RES COMPARED TO
FOSSIL FUELS

= Increases In local employment and income




DISADVANTAGES OF RES

= (very) low density of energy - large areas to collect
enough energy are needed




Question for the discussion

= What kind of problems potentially exists RES power
Integration into grid




DISADVANTAGES OF RES

Economic implications:
= Potential distortions of opened energy markets




DISADVANTAGES OF RES




GROWING DEMAND FOR ENERGIES




TOTAL PRIMARY ENERGY CONSUMPTION

Development of PES consumption, PJ
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TOTAL PRIMARY ENERGY CONSUMPTION
World and regions
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Uneven PES consumption and CO, emissions

Specific PES consumption [G)/capita]

TOTAL
America (non OECD) s
Africa+Middle East |
India |
China |——
Asia (ecl. China, India) j—
Former Soviet Union I
OECD (non Europe) |
Europe (OECD and non OECD) |

0,0 50,0 100,0 150,0 200,0 250,0

Specific CO2 emissions [t/capita]

TOTAL

America (non OECD)
Africa+Middle East
India

China

Asia (ecl. China, India)

Former Soviet Union
OECD (non Europe)
Europe (OECD and non OECD)




Uneven CO, emissions also in case of MDC

Specific CO2 emissions [t/capita]
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Top CO, emitting countries

Top CO emitting countries, 2010
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TOTAL PRIMARY ENERGY CONSUMPTION
An outlook - reference scenario
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INCREASING DEPENDANCY ON IMPORT

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

All products 47,8 48,6 48,8 50,2 51,6 53,9 55,2 54,5 56,3 55,2 54,1
Solid fuels 30,5 33,7 33,1 34,9 38,1 39,3 41,0 41,3 447 41,1 39,4
Crude oil 75,6 77,7 76,4 78,7 80,9 82,4 84,0 83,5 85,0 84,2 85,2
Natural gas 48,9 47,2 51,1 52,4 54,0 57,7 60,8 60,3 62,3 64,3 62,4

EU Outlook - reference case

47% in 2000 67% in 2030

Primary production




UNEVEN ENERGY CONSUMPTION
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UNEVEN ENERGY
CONSUMPTION

g i ] ; = 155 n ! ; :
FIGURE 1.16 “And may we continue to be worthy of consuming a
disproportionate share of this planet’s resources.”
© The New Yorker Collection 1992 Lee Lorenz from cartoonbank.com. All Rights Reserved.




WE CANNOT FORGET FOR SECURITY
AND RELIABILITY !

PES - SECURITY ISSUES

Struture of oil importinto EU, 2010
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NUCLEAR FUEL

10 countries are responsible for 94%o of the global
uranium exfraction




TRANSPORTATION SECURITY
AND RELIARBILITY




TRANSPORTATION SECURITY AND
RELIABILITY

Natural gas pipelines in Europe

Plynovod NABUCCO




CURRENT ROLE OF RES IN EU

EU targets:
= White paper: doubling the share of renewables in global




CURRENT ROLE OF RES IN EU 2

EU targets:
= Goals to 2030 (January 2014)




Significance of individual RES kinds

Share Of RES on primary energy, EU 201gource:Eurostat
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Significance of individual RES kinds, EU

Structure of primary production of
rew. energy, 2000

EU 27 RES statistics
Wind .
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EU-27
Austria

Sweden
Portugal

Latvia

Romania
Slovenia
Denmark

Spain

Finland

Italy
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United Kingdom
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Switzerland
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Estimation of gross renewable power
generation according to group of countries

1 400 000 - CEE10: 9,39

EU17:90,7%

1200000 7 CEE10: 8,4% M
1 000 000 - EU17:91,6% . .
m B \
_ 800000 - 7 ]
= N
600 000 - .

400 000 -

200 000 -

0

2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

@ EU17 mCEE10




Current RES importance

Structure of Gross Renewable Power Generation in
CEE10
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Current RES importance

Heating and cooling
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Heating and cooling - RES structure in EU17
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Example of differences between states
Power generation, NREAPs, 2020

Ccz SK

@ Hydropower B Geothermal O Solar O Wind power B Biomass




Details on RES sources and technologies

Wind power
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Details on RES sources and technologies

Solar power

------




Details on RES sources and technologies

Solar power




Details on RES sources and technologies

Small hydro/Large hydro

S




Details on RES sources and technologies

Biomass




Details on RES sources and technologies

Biomass




ils on RES sources and technologies
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POTENTIALS OF RES - FROM TECHNICAL
TO ECONOMIC POTENTIAL

Understanding of different meaning




POTENTIALS OF RES - FROM TECHNICAL
TO ECONOMIC POTENTIAL - 2

Understanding of different meaning

echnical potential

Exploitable potential

Economic pote




HOW




PROMOTION SCHEMES FOR RES

What is the goal of RES support - the different points of view
o Similar effe e




HEAT versus POWER versus TRANSPORT

Effectiveness of RES utilization — example of biomass fuel cycle

Fuel cycle inputs
Energy input for biomass
rowin

Agriculture land
Investment and operating
cost

Fuel cycle elements Outputs to final energy
consumers

Raw biomass Raw biomass Raw biomass
roduction »  trasportation and conversion to
P storage intermediate products Electricity

i |
! v

Intermediate products Transformation to final
transportation products

Losses due to missing possibility to use
originating heat on site (of
transformation process)

Losses and technological consumption
during transformation process




HEAT versus POWER versus TRANSPORT

Effectiveness of RES utilization — example of energy balance for
bi '




HEAT versus POWER versus TRANSPORT

Effectiveness of RES utilization — comparison of net yields for
different biomass cycles

H "maize - biogas+CHP" M wheat-bioethanol i SRC-CHP

B rape seed-FAME B maize-biomethan B Reed canary grass-CHP



PRIVATE INVESTORS AND RATE OF
RETURN

Rule of scare resources — money for investments
A |




BASICS ON ECONOMIC EFFECTIVENESS
OF PROJECTS

1 Private investors run RES projects




BASICS ON ECONOMIC EFFECTIVENESS OF
PROJECTS - 2

How c_,, Is calculated :
=, data of reference projects are necessary

=/

Me

—e— E/D=10/90
—m— E/D=20/80
E/D=30/70
E/D=40/60

return on own capital [%]

65 7 75 8 85 9

External capital (interest) [%]



DISCOUNT AND RISK

Discount:
= Time value of money — opportunity cost
= Required rate of return by the investor




TWO POINTS OF VIEW ON ELECTRICITY
PRICE

Supply side (investor ’s point of view):
2 Rate on return from invested capital




SUPPLY AND DEMAND CURVES

: Production for given support

Electricity generation from RES in TWh




SUPPLY SIDE - CZ EXAMPLE

Potential of the Electricity Production from RES -

Costs up to 7 CZK/kWh

Land-fills

e B|0OM thermal power plant - fluid
Wind - min
BIOM CHP in DH - wood+straw
Biogas - average

Water waste treatment - average
e—\Nater - .
BIOM thermal power plant
Water - VII.
Water - VIII.
e====B|OM CHP in industry - wood+straw —— Wind - non-profitable

e—\Nater -
Biogas - min
Water - V.
@===BI|OM CHP in DH - wood
Water - IX.
Biogas - max

—\Nater - 1.

Water - IV.

Water - VI.

Wind - feasible
=== \Wind - less feasible
—— BIOM ORC technologies




DEMAND SIDE

Demand curve — point of view of consumers
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MEASURES FOR CHANGING POSITION OF
SUPPLY AND DEMAND CURVES

How support renewables — case example of electricity generation




MEASURES FOR CHANGING POSITION OF
SUPPLY AND DEMAND CURVES - 2

Moving demand curve up




FEED-IN TARIFFS VALUES

Basic decision what RES sources to support
- al

_I

o i




FEED-IN TARIFFS CALCULATION

REFERENCE PROJECTS APPROACH




FEED-IN TARIFFS CALCULATION 2

REFERENCE PROJECTS
= in




Who bears the RES support cost

Taxpayers, electricity consumers, combination of bo th

/ If no "solar brake"

Effect of "solar
brake"




Problems connected with the RES-E
penetration into grid

L

Significant increase of electricity prices in some







