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Global PopulationGlobal Population

Mid April 2009 almost 7 billion people live on our Planet Mid April 2009 almost 7 billion people live on our Planet ——
out of which out of which nearly 2 billion have no access to electricitynearly 2 billion have no access to electricity;;

Global population is rising toward 9 to 10 billion people Global population is rising toward 9 to 10 billion people 
(even 12 billion possible) by 2050(even 12 billion possible) by 2050..

Growth rate of 90 Growth rate of 90 
million people per year million people per year 

(10,300 per hour; (10,300 per hour; 
almost 3 humans every almost 3 humans every 

second) second) 
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Life ExpectancyLife Expectancy

World Correlation Between Energy World Correlation Between Energy 
Consumption and Life ExpectancyConsumption and Life Expectancy

Energy Consumption  (toeEnergy Consumption  (toe**/year/inhabitant)/year/inhabitant)
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Source:  UN Development Program,Source:  UN Development Program,
““World Energy Assessment: Energy and the Challenge of SustainabilWorld Energy Assessment: Energy and the Challenge of Sustainabilityity””, 2001, and , 2001, and ““Overview 2004 UpdateOverview 2004 Update””

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh

**toe (tons of oil equivalent)toe (tons of oil equivalent)
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No Development Without EnergyNo Development Without Energy

Forecast Trend of Primary Forecast Trend of Primary 
Energy ConsumptionEnergy Consumption

((““Business As UsualBusiness As Usual”” Scenario)Scenario)

Differences in Primary Differences in Primary 
Energy ConsumptionEnergy Consumption

Source:  Source:  ““World Energy OutlookWorld Energy Outlook””, IEA 2006, IEA 2006 Source:  IEA 2007 Source:  IEA 2007 –– ““Key World Energy StatisticsKey World Energy Statistics””
““Energy Balances of NonEnergy Balances of Non--OECD CountriesOECD Countries””

““Energy Balances of OECD CountriesEnergy Balances of OECD Countries””

Energy contributes to human Energy contributes to human 
developmentdevelopment;;
As the worldAs the world’’s population increases,s population increases,
the demand for energy also increasesthe demand for energy also increases

20
05

20
05

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh 1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
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World Energy ConsumptionWorld Energy Consumption

General energy consumption is expected to at least General energy consumption is expected to at least 
double by 2030 and to probably triple by 2050double by 2030 and to probably triple by 2050;;

Electricity consumption is estimated to grow much Electricity consumption is estimated to grow much 
faster faster —— by a factor of 5 to 7 by 2050by a factor of 5 to 7 by 2050..

Primary Energy SupplyPrimary Energy Supply Electricity Production ShareElectricity Production Share

CoalCoal
40%40%

GasGas
20%20%

HydroHydro
16%16%

NuclearNuclear
15%15%

OilOil
7%7%

Wind, biomass,Wind, biomass,……
2%2%

Source:  Source:  ““Key World Energy StatisticsKey World Energy Statistics””, IEA 2007, IEA 2007

Oil  35%Oil  35%

Coal  25%Coal  25%

GasGas
21%21%

HydroHydro
2%2%

NuclearNuclear
6%6%

Other Other 
EnergiesEnergies
(mostly (mostly 

biomass)biomass)
6%6%

20
05

20
05

20
06

20
06
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NonNon––RenewablesRenewables

44

64

185

used inused in
fast fast 
breedersbreeders

with with 
fuelfuel
recyrecy--
clingcling

150
excl. fuel excl. fuel 
recyclingrecycling

96

Consumption Consumption 
in billion TCEin billion TCE
(Tons of Coal (Tons of Coal 
Equivalent)Equivalent)

5.2

3.1

3.5

1.0

OilOil

NaturalNatural
GasGas

CoalCoal

UraniumUranium 6000

Depletion =Depletion =
Energy reserveEnergy reserve

Consumption p.a.Consumption p.a.

Global Power Consumption by SectorsGlobal Power Consumption by Sectors
(without Heating and Military Sectors)(without Heating and Military Sectors)
generated by nongenerated by non––renewablesrenewables
(producing about 91% of today(producing about 91% of today’’s total world energy consumption)s total world energy consumption)
illustrates where the nuclear power could replace the illustrates where the nuclear power could replace the 
existing fossil fuels and what is the extent of sharingexisting fossil fuels and what is the extent of sharing
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UraniumUranium

ElectricityElectricity
100%100%

Oil 2004
Industrial 
33,0%

Residential
6,5%

Commercial 
3,1%

Transport 
51,1%

Electricity
6,3%

OilOil

ElectricityElectricity
6.6.33%%

ResidentialResidential
6.6.55%%

CommercialCommercial
3.3.11%%

TransportTransport
51.51.11%%

IndustrialIndustrial
33.33.00%%

20
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Gas 2004
Industrial 

38,0%

Electricity 
24,0%

Residential 
22,0%

Commercial 
13,0%

Transport 
3,0%

ElectricityElectricity
24,24,00%%

ResidentialResidential
22.22.00%%

CommercialCommercial
13.13.00%%

IndustrialIndustrial
38.38.00%%

TransportTransport
3.3.00%% GasGas

20
04

20
04

Coal 1997
Transport 

0,7%
Industrial 

28,9%

Commercial 
13,1%

Residential 
6,9%

Electricity 
50,9%

CoalCoal

ElectricityElectricity
50.50.99%%

ResidentialResidential
6.6.99%%

CommercialCommercial
13.13.11%%

IndustrialIndustrial
28.28.99%%

TransportTransport
0.0.77%%

19
97

19
97

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
1 TCE = 0.1 TCE = 0.66676667 toetoe
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Climate Change Climate Change —— Global WarmingGlobal Warming

Source:Source:
MulkeyMulkey S., A Climate of Opportunity, S., A Climate of Opportunity, The SNRE SourceThe SNRE Source, School of Natural , School of Natural 

Resources and Environment, Vol. 3 Issue 1, University of FloridaResources and Environment, Vol. 3 Issue 1, University of Florida, 2007, 2007
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Primary Energy Consumption Growth in a DecadePrimary Energy Consumption Growth in a Decade

World recorded annual growth of about 3% World recorded annual growth of about 3% —— almost 2% in the last almost 2% in the last 
5 years 5 years —— nonnon––OECD countries recorded almost 4% in last 5 yearsOECD countries recorded almost 4% in last 5 years

World World 
Primary Primary 
EnergyEnergy

OECDOECD NonNon––
OECDOECD

Oil            Gas           CoalOil            Gas           Coal

6%

5%

4%

3%

2%

1%

0%

Average Annual GrowthAverage Annual Growth
Excl. ChinaExcl. China

20012001--
20062006

19961996--
20012001

Source:  Source:  RRüühlhl C., C., ““Energy in PerspectiveEnergy in Perspective””, BP Statistical Review of World Energy 2007, London, June 12, 2, BP Statistical Review of World Energy 2007, London, June 12, 2007007
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Increasing Primary Energy DemandIncreasing Primary Energy Demand

Billion TCEBillion TCE
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powerpower
NaturalNatural
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Nuclear Nuclear 
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OtherOther
renewablerenewable
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World Primary Energy DemandWorld Primary Energy Demand
(WEC – Reference Scenario)

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
1 TCE = 0.1 TCE = 0.66676667 toetoe
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Increasing Electricity ConsumptionIncreasing Electricity Consumption

Nuclear and Total Electricity Generating Capacity up to 2030Nuclear and Total Electricity Generating Capacity up to 2030

Source:Source: „„Energy, Electricity and Nuclear Power for the Period up to 2030Energy, Electricity and Nuclear Power for the Period up to 2030””, , IAEA, 2007IAEA, 2007
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Energy independance strategies
Desire for stable and competitive energy
Environmental concerns regarding CO2 
emissions

Support strong economic and 
demographic growth generating 
increased demand for energy

Emerging Countries
(China, India, Brazil, South Africa)

The Nuclear Renaissance The Nuclear Renaissance 
is on its way right NOWis on its way right NOW

Industrialized Countries
(Europe, US, Canada, Japan, Korea)

The Energy ChallengeThe Energy Challenge
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Security of Energy SupplySecurity of Energy Supply

Primary Energy Consumption Pattern by Areas in 2007Primary Energy Consumption Pattern by Areas in 2007

OilOil is the prime energy source, except in Asia Pacific and Europeis the prime energy source, except in Asia Pacific and Europe && EuroasiaEuroasia

CoalCoal dominates in the Asia Pacific regiondominates in the Asia Pacific region
(Asia Pacific region accounted for 2/3 of global energy consumpt(Asia Pacific region accounted for 2/3 of global energy consumption growth in 2006)ion growth in 2006)

Natural gasNatural gas is the leading fuel in Europeis the leading fuel in Europe && EuroasiaEuroasia

The The 
emphasis emphasis 

on on 
security of security of 

energy energy 
supply is supply is 

very very 
important important 

for the for the 
nuclear nuclear 

movement movement 
as wellas well

Source:Source: Statistical Review of World EnergyStatistical Review of World Energy, British Petroleum, June 2007, British Petroleum, June 2007
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439 439 NPPsNPPs in Operationin Operation
(37 under Construction and(37 under Construction and

108 in Order or Planned)108 in Order or Planned)
About 370 About 370 GWeGWe Installed CapacityInstalled Capacity

Nuclear WorldwideNuclear Worldwide
(January 2008)(January 2008)

Source:  WNA, December 2008

NORTH NORTH 
AMERICAAMERICA

122122

LATIN LATIN 
AMERICAAMERICA

66

WESTERN WESTERN 
EUROPEEUROPE

130130

CENTRAL & CENTRAL & 
EASTERN EUROPEEASTERN EUROPE

6767

AFRICAAFRICA
22

ASIAASIA
112112

In addition there are about 250 research, testing, training and In addition there are about 250 research, testing, training and production reactorsproduction reactors
There are more than 500 reactors on nuclearThere are more than 500 reactors on nuclear––powered vesselspowered vessels

(submarines, aircraft carriers, icebreakers) around the world(submarines, aircraft carriers, icebreakers) around the world
Source:  IJS, November 2005

2/3 of World Population Use Nuclear Power2/3 of World Population Use Nuclear Power
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Commercial Nuclear Power PlantsCommercial Nuclear Power Plants WorldwideWorldwide
(End of 2007)(End of 2007)

Building first plantBuilding first plant
Building new plantsBuilding new plants
Considering first plantConsidering first plant
Considering new plantsConsidering new plants

StableStable
Considering / DecommissioningConsidering / Decommissioning
All plants decommissionedAll plants decommissioned
No commercial reactorsNo commercial reactors
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History shows: History shows: Capacity Capacity uprateuprate is possibleis possible
Capacity Capacity uprateuprate takes its timetakes its time

gleichzeitig im Bau befindliche
Kernkraftwerksleistung

im Jahr 1980

Nunmer of reactors under construction 
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439439 Reactors connected to the Grid WorldwideReactors connected to the Grid Worldwide
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Source:  Source:  WNAWNA

State of Affairs State of Affairs —— 1/31/3
(December 2008)(December 2008)
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3737 Reactors being built Reactors being built 
*First concrete for reactor poured, or major refurbishment under*First concrete for reactor poured, or major refurbishment under wayway

Reactors under Construction*Reactors under Construction*

Source:  Source:  WNAWNA

State of Affairs State of Affairs —— 2/32/3
(December 2008)(December 2008)
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108108 Reactors on Order or Planned Reactors on Order or Planned 
*Approvals, funding or major commitment in place, mostly expecte*Approvals, funding or major commitment in place, mostly expected d 

to be in operation within 8 yearsto be in operation within 8 years
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Source:  Source:  WNAWNA
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Nuclear Power Plants WorldwideNuclear Power Plants Worldwide
(April 2009)(April 2009)

0 (+20)

Source: Source: IAEA, WNAIAEA, WNA

Countries with Countries with NPPsNPPs, under , under 
construction or definitely plannedconstruction or definitely planned
Country Country NNConstructionConstruction + + NNPlanedPlaned

Countries withoutCountries without
NPPsNPPs but are planningbut are planning
or considering nuclearor considering nuclear
programprogram

CountriesCountries
with nowith no
NPPsNPPs
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635372

2006 2030

267 End of theoretical lifetimeEnd of theoretical lifetime

833 : WEO - 2007 Stabilisation 450ppm
731 : WNA - 2007 Upper
691 : IAEA - 2007 High

529 : WNA - 2007 Reference
525 : WEO - 2007 Alternative
447 : IAEA - 2007 Low
438 : DOE EIA 2006
415 : WEO - 2007 Reference

Institutions internationales

530

The 2030 AREVA The 2030 AREVA 
scenario foresees that scenario foresees that 
more than 500 more than 500 GWeGWe of of 
nuclear power will be nuclear power will be 

added through new added through new 
constructions or life constructions or life 

extensionsextensions

344

New constructionsNew constructions

AREVA

GWeGWe nets installednets installed

LifetimeLifetime extensionsextensions

186

Worldwide Installed Nuclear Power Will RiseWorldwide Installed Nuclear Power Will Rise
—— Mutual International ConsentMutual International Consent
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Source: Source: AREVA Strategic Plan 2007AREVA Strategic Plan 2007
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Nuclear power is growing in new marketsNuclear power is growing in new markets
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ChinaChina: Duplication of reactors and construction of 6 Gen III+ (2 EPR: Duplication of reactors and construction of 6 Gen III+ (2 EPR™™ ). ). 
Further expansion to approx. 40 GW planned by 2020 Further expansion to approx. 40 GW planned by 2020 

IndiaIndia: 6 units under construction. Installed nuclear capacity to reac: 6 units under construction. Installed nuclear capacity to reach 20 GW in h 20 GW in 
2020 2020 

U.SU.S.: .: UpratingsUpratings and life extensions for existing nuclear power plants. New and life extensions for existing nuclear power plants. New 
Energy Act offers strong incentives for the construction of new Energy Act offers strong incentives for the construction of new plants; AREVA plants; AREVA 
and Constellation Energy are starting a U.S. EPRand Constellation Energy are starting a U.S. EPR™™ marketing drive. marketing drive. 

CanadaCanada: To meet demand, new service life of 25 years for six reactors : To meet demand, new service life of 25 years for six reactors shut shut 
down in 1997: four units reconnected between 2003 and 2005 two mdown in 1997: four units reconnected between 2003 and 2005 two more units to ore units to 
be modernized and be modernized and recommissionedrecommissioned by 2009/10by 2009/10

JapanJapan: Three new nuclear power plants are under construction and 12 p: Three new nuclear power plants are under construction and 12 plannedlanned

The IAEA is anticipating a boom in the production of The IAEA is anticipating a boom in the production of 
nuclearnuclear––based power: based power: "Some 127 new nuclear power "Some 127 new nuclear power 

plants will have to be built worldwide byplants will have to be built worldwide by 2020.2020.““
Mohamed El Mohamed El BaradeiBaradei, IAEA, March 2005, IAEA, March 2005

Trends in Nuclear Power WorldwideTrends in Nuclear Power Worldwide
(October 2008)(October 2008)
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State of AffairsState of Affairs

The Energy ChallengeThe Energy Challenge

Worldwide Nuclear Status & OutlookWorldwide Nuclear Status & Outlook

European Energy MixEuropean Energy Mix
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SouthSouth––East RegionEast Region
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The Energy Situation in EuropeThe Energy Situation in Europe

Geopolitical constraintsGeopolitical constraints
Today Europe imports 50% of its energyToday Europe imports 50% of its energy

By 2030 this figure will have risen to 70%By 2030 this figure will have risen to 70%

Geological dependencyGeological dependency
Increase in oil and gas consumption with Increase in oil and gas consumption with 
simultaneous depletion of resourcessimultaneous depletion of resources

Environmental protection will gain Environmental protection will gain 
in importancein importance

Transport and combustion of fossil fuels Transport and combustion of fossil fuels 
causes COcauses CO2 2 emissionsemissions

Power generation and transport sector Power generation and transport sector 
must become more environmentally must become more environmentally 
friendlyfriendly

Our dependence is Our dependence is 
already too highalready too high
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Breakdown of European Power Generation by AgeBreakdown of European Power Generation by Age

NPPsNPPs
Ageing Ageing 
in in 
EuropeEurope
(in (in 
2007)2007)

Some 30% of generating capacity is now more thanSome 30% of generating capacity is now more than
30 years old;30 years old;
The installed capacity by plant age reflects the The installed capacity by plant age reflects the 
technological history of Europetechnological history of Europe’’s electricity industry;s electricity industry;
Renovation of more than 50% of the currentRenovation of more than 50% of the current
electricity installations must be addressedelectricity installations must be addressed
from as early as 2010.from as early as 2010.

GW (as of January 2005)(as of January 2005)

Source:  RWE, Fact Book Source:  RWE, Fact Book —— Generation Capacity in Europe, RWE, Germany, June 2007Generation Capacity in Europe, RWE, Germany, June 2007



31AREVA NP All rights are reserved, see liability notice.Zoran V. STOSIC:  “Nuclear Prospects in Europe” – HND Forum  – Zagreb, CROATIA, April 22nd 2009

Predicted Capacity ShortagePredicted Capacity Shortage // Bottleneck in EuropeBottleneck in Europe

CERA – Cambridge Energy Research Associates

Firm Capacity at Peak - Peak Demand
EU-15 Reserve Margin = 

Peak Demand

Planning Reserve Margin 15%

EU–25 Reserve Capacity (GW)

UCTE – Union for the Coordination
of Transmission of Electricity

5% =
Minimum
Reserve
Capacity
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Severe Capacity Shortage by 2020Severe Capacity Shortage by 2020
–– underlying Consumption Growth 1.underlying Consumption Growth 1.88% p.a.% p.a.

Expected Capacity Expected Capacity 
Bottleneck as soon as 2010Bottleneck as soon as 2010
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Expected New Builds for Thermal andExpected New Builds for Thermal and
Nuclear Power Plants in Europe by 2012Nuclear Power Plants in Europe by 2012

Source:  RWE, Fact Book Source:  RWE, Fact Book —— Generation Capacity in Europe, RWE, Germany, June 2007Generation Capacity in Europe, RWE, Germany, June 2007

Average is 9% in Europe (72 GW)Average is 9% in Europe (72 GW)

New build in GWNew build in GW

New build in % of needed capacityNew build in % of needed capacity
per country by 2012per country by 2012
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In 2020 an Additional Power Demand of approx. In 2020 an Additional Power Demand of approx. 
680 680 TWhTWhelel will have to be met in the EUwill have to be met in the EU––2525

Mtoe37Power gen.

Oil demand for

billion €/a45Extra costs

million t/a560Amont of 
CO2

Mtoe159Additional 
oil imports

+680 TWhel power generation

Mtoe192Power gen.

Coal demand for

billion €/a12Extra costs

million t/a650Amount of 
CO2

Mtoe160Additional 
coal imports

+680 TWhel power generation

Mtoe145Power gen.

Gas demand for

billion €/a22Extra costs

million t/a290Amount of 
CO2

Mtoe131Additional 
gas imports

+680 TWhel power generation

Mtoe242Power gen.

Nuclear fuel demand for

billion €/a5.2Extra costs

million t/a0Amount of 
CO2

Mtoe177Additional 
fuel imports

+680 TWhel power generation

Source:  Extrapolation of EUSource:  Extrapolation of EU––25 data from25 data from ““Statistics and prospects for the European electricity sectorStatistics and prospects for the European electricity sector””, , 20042004

A single energy source alone will not be able to A single energy source alone will not be able to 
meet the additional fuel demand expedientlymeet the additional fuel demand expediently

1,300

2,500
Mtoe

103,000
Mtoe

Coal

Gas

Oil

Fossil Fuel ReservesFossil Fuel Reserves

++
SignificantSignificant

ImportsImports

Mtoe

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
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EUEU––27 Energy Baseline Scenario to 2030 27 Energy Baseline Scenario to 2030 —— 1/21/2

Source:  EUSource:  EU--27 Energy Baseline Scenario to 2030, 27 Energy Baseline Scenario to 2030, Update 2007Update 2007

Primary Energy Primary Energy 
Requirements by FuelRequirements by Fuel

Final Final 
Energy Energy 
Demand Demand 
by by 
SectorSector

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
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EUEU––27 Energy Baseline Scenario to 2030 27 Energy Baseline Scenario to 2030 —— 2/22/2

Source:  EUSource:  EU--27 Energy Baseline Scenario to 2030, 27 Energy Baseline Scenario to 2030, Update 2007Update 2007

Gross Electricity Gross Electricity 
Generation by SourceGeneration by Source

RenewablesRenewables
Share in Share in 
Electricity Electricity 
Generation Generation 
(Gross)(Gross)
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Import Dependence of the EUImport Dependence of the EU––2727

Source:  EUSource:  EU--27 Energy Baseline Scenario to 2030, 27 Energy Baseline Scenario to 2030, Update 2007Update 2007
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State of AffairsState of Affairs

The Energy ChallengeThe Energy Challenge

Worldwide Nuclear Status & OutlookWorldwide Nuclear Status & Outlook

European Energy MixEuropean Energy Mix
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View on Nuclear Energy in EuropeView on Nuclear Energy in Europe
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27 EU Countries27 EU Countries
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16 Nuclear EU Countries16 Nuclear EU Countries

ReactorsReactors
150  Operating

132.36 GWe

89  PWR
17  VVER
16  BWR
21  Gas Cooled
2  PHWR
1  FBR
1  RBMK

6  Under
Construction

74  Shutdown
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3 3 ‘‘BIGBIG’’ Nuclear EU CountriesNuclear EU Countries
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8 8 ‘‘MEDIUMMEDIUM’’ Nuclear EU CountriesNuclear EU Countries
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5 5 ‘‘SMALL OR FORMERSMALL OR FORMER’’ Nuclear EU CountriesNuclear EU Countries
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11––3 (4) 3 (4) ‘‘TO BE (AGAIN)TO BE (AGAIN)’’ Nuclear EU CountriesNuclear EU Countries
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Sweden

45 %
Russia

16 %

United Kingdom

20 %
Netherland

s3,9 %

Belgium

56 %

France

79 %

Spain
20 %

Switzerlan
d32 %

Italy

0 %

Slovenia

42 %
Hungary

37 %

Bulgaria

44 %

Romania

8,6 %

Czech Rep.
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Slovakia

56 %
Ukraine

49 %
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70 %
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German
y31 %

Nuclear Power in EuropeNuclear Power in Europe
(January 2007)(January 2007)

Finland

33 %

Source:  Source:  WNA, IAEA, Own figuresWNA, IAEA, Own figures

83 Reactors/83 Reactors/NPPsNPPs ShutdownShutdown

2005 share in 2005 share in 
power generationpower generation
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196 196 NPPsNPPs in Operationin Operation

4242––48 48 NPPsNPPs PlannedPlanned

12 12 NPPsNPPs under Constructionunder Construction

Nuclear Power in EuropeNuclear Power in Europe
(February 2009)(February 2009)

Source:  Source:  WNA, Own figuresWNA, Own figures
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generationgeneration
FranceFrance 79%79%
LithuaniaLithuania 70%70%
BelgiumBelgium 56%56%
SlovakiaSlovakia 56%56%
SwedenSweden 45%45%
BulgariaBulgaria 44%44%
SloveniaSlovenia 42%42%
HungaryHungary 37%37%
FinlandFinland 33%33%
GermanyGermany 31%31%
Czech RepublicCzech Republic 31%31%
United KingdomUnited Kingdom 20%20%
SpainSpain 20%20%
RomaniaRomania 9%9%
NetherlandsNetherlands 4%4%
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Current Political Environment ofCurrent Political Environment of
Nuclear Energy in EuropeNuclear Energy in Europe —— 1/31/3

France:France:
EDF will build EPREDF will build EPR™™ as a "series precursor" in as a "series precursor" in FlamanvilleFlamanville; ; 
construction of a second EPRconstruction of a second EPR™™ decided and of a third EPRdecided and of a third EPR™™ under under 
considerationconsideration

Finland:Finland:
Application for Application for „„Decision in principleDecision in principle““ for 3 other projects was applied for 3 other projects was applied 
for (TVO, for (TVO, FortumFortum, , FennovoimaFennovoima) ) 

United Kingdom: United Kingdom: 
Joint Venture of E.ON and RWE founded for the joint constructionJoint Venture of E.ON and RWE founded for the joint construction of of 
22––4 4 NPPsNPPs; ; 
EDF: Construction of 4 EPREDF: Construction of 4 EPR™™ announced priority goal: Securing of announced priority goal: Securing of 
possible sitespossible sites

Switzerland:Switzerland:
Planning for three new units as replacement for today's nuclear Planning for three new units as replacement for today's nuclear 
power plants at the end of their service life;power plants at the end of their service life;
The licensing procedure has already started  The licensing procedure has already started  

Italy:Italy:
Access to generation capacity of the French EPRAccess to generation capacity of the French EPR™™;;
EDF and ENEL are investigating the possibility of building four EDF and ENEL are investigating the possibility of building four EPREPR™™
in Italyin Italy
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Current Political Environment ofCurrent Political Environment of
Nuclear Energy in EuropeNuclear Energy in Europe —— 2/32/3

Bulgaria:Bulgaria:
Construction of two 1,000Construction of two 1,000––MW units at the MW units at the BeleneBelene site ordered in site ordered in 
December 2006, signing of contract in January 2008December 2006, signing of contract in January 2008

Lithuania:Lithuania:
Construction of 2 nuclear power plants (a total of 3,000 MW) desConstruction of 2 nuclear power plants (a total of 3,000 MW) design ign 
is planned to compensate for shutdown of is planned to compensate for shutdown of IgnalinaIgnalina (RBMK, 2x1,300 (RBMK, 2x1,300 
MW)MW)

Netherlands:Netherlands:
2020––Year lifetime extension for Year lifetime extension for BorsseleBorssele until 2033, construction of 1 until 2033, construction of 1 
or 2 new nuclear power plants at or 2 new nuclear power plants at BorsseleBorssele is under consideration; is under consideration; 
EssentEssent acquisition by RWEacquisition by RWE

Poland:Poland:
New construction is considered, eventually together with LithuanNew construction is considered, eventually together with Lithuaniaia

Sweden:Sweden:
Utilities are Utilities are backfittingbackfitting nuclear power plants and want a life nuclear power plants and want a life 
extension of up to 60 years;extension of up to 60 years;
Lifting the ban on the construction of new nuclear power plantsLifting the ban on the construction of new nuclear power plants
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Current Political Environment ofCurrent Political Environment of
Nuclear Energy in EuropeNuclear Energy in Europe —— 3/33/3

Slovakia:Slovakia:
Completion of Completion of MochovceMochovce 3 and 4 and new construction planned 3 and 4 and new construction planned 
((BohuniceBohunice 5)5)

Slovenia:Slovenia:
New construction at New construction at KrskoKrsko site planned for operating in 2019site planned for operating in 2019

Turkey:Turkey:
Bidding for a project taking place,Bidding for a project taking place,
Discussions on VVER reactors in progressDiscussions on VVER reactors in progress

Czech Republic:Czech Republic:
Planning of two new plants at Planning of two new plants at TemelinTemelin site site 
and one new plant at and one new plant at DukovanyDukovany as longas long--term surrogate for the two term surrogate for the two 
VVER440 blocks in VVER440 blocks in DukovanyDukovany

Hungary:Hungary:
On the 30.3.2009 Parliament voted with 330:6 votes for a landmarOn the 30.3.2009 Parliament voted with 330:6 votes for a landmark k 
decision of building a new reactor at NPP decision of building a new reactor at NPP PaksPaks;;
Commissioning not earlier than 2020Commissioning not earlier than 2020
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OutlookOutlook

By 2020, electricity demand will grow by 85 By 2020, electricity demand will grow by 85 TWhTWh or 36.or 36.44% (with an % (with an 
annual average of 2.annual average of 2.44%).%).
To meet future needs, new generating capacities of 20 GW are To meet future needs, new generating capacities of 20 GW are 
necessary.necessary.
This requires investments, in order of 30 billion Euro;This requires investments, in order of 30 billion Euro;
Over the next couple of years, electricity shortages of 10 Over the next couple of years, electricity shortages of 10 TWhTWh
should be covered by import from external suppliers;should be covered by import from external suppliers;
CrossCross––border connections are good, but the external ones are not;border connections are good, but the external ones are not;
Refurbishing of coalRefurbishing of coal––based power plants and enhancement of based power plants and enhancement of 
further connections.further connections.
Urge to build new generation capacities to meet EUUrge to build new generation capacities to meet EU––environmental environmental 
standards;standards;
Diversification of energy mix is desirable to ensure the securitDiversification of energy mix is desirable to ensure the security of y of 
supplies;supplies;
Energy efficiency is supposed to remain priority.Energy efficiency is supposed to remain priority.
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Market impetus through increase in power Market impetus through increase in power 
trading in the UCTEtrading in the UCTE

210210
TWhTWh

299299
TWhTWh+42%+42%

19991999 20042004

Grid Capacities and Power TradingGrid Capacities and Power Trading
in Europe and Southin Europe and South––East RegionEast Region

Today there are Today there are 
200,000 km of 200,000 km of 

lines of the level lines of the level 
between 220 between 220 

and 400 kV in and 400 kV in 
operation in the operation in the 

European European 
interconnected interconnected 

grid systemgrid system
(UCTE)(UCTE)
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400 kV Interconnections in South400 kV Interconnections in South––East RegionEast Region
(2005)(2005)
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Installed Regional Electricity Generating CapacityInstalled Regional Electricity Generating Capacity

TPP based TPP based 
on coalon coal

HydroHydro

39.39.66%%
RESRES
1.1.00%%

34.34.77%%

Total of 63.Total of 63.11 GW in 2006GW in 2006

NPPNPP 4.4.88%%

19.19.99%%

TPP based on TPP based on 
heavy fuel & gasheavy fuel & gas

Source:Source:
WEC, WEC, CransCrans Montana Forum, Montana Forum, Tirana, Albania May 15Tirana, Albania May 15--17, 200817, 2008
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Regional Electricity Power StructureRegional Electricity Power Structure

24.24.11%%

FYRMFYRM
2.2.88%%

RomaniaRomania 23.23.77%%
SerbiaSerbia
17.17.44%%

BulgariaBulgaria 19.19.11%%

GreeceGreece

B&HB&H
5.5.55%%

AlbaniaAlbania
2.2.44%%

CroatiaCroatia
5.5.00%%
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NPPNPP

26.26.77%%
HydroHydro

61.61.44%%
TPPTPP

11.11.33%%

0.0.66%%
RESRES

Total of 231.Total of 231.11 TWhTWh in 2005in 2005
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CrossCross––Regional Exchange of ElectricityRegional Exchange of Electricity

Export (Export (––) / Import (+) in 2005) / Import (+) in 2005

GWh

Albania    B&H    Bulgaria  Greece   FYRM   Romania  Serbia   CrAlbania    B&H    Bulgaria  Greece   FYRM   Romania  Serbia   Croatiaoatia

Source:Source:
WEC, WEC, CransCrans Montana Forum, Montana Forum, Tirana, Albania May 15Tirana, Albania May 15--17, 200817, 2008
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Regional Deficit in 2008 Regional Deficit in 2008 —— 1/21/2

Source:Source:
SpilerSpiler J, 7J, 7thth Int. Conf. on Int. Conf. on Nuclear Option in Countries with Small and Nuclear Option in Countries with Small and 

Medium Electricity GridsMedium Electricity Grids, Dubrovnik, Croatia, May 2008, Dubrovnik, Croatia, May 2008

33.6-0.35-3.06FYR Macedonia
7.0-0.36-3.17Serbia+Montenegro

47.5-0.37-3.20Albania
27.0-0.43-3.75Slovenia
22.8-0.48-4.21Croatia

7.6-0.48-4.23Greece
19.9-0.93-8.12Hungary

15.15.77--3,3,4040--29.29.7474TOTALTOTAL

9.20.121.04Bosnia
6.50.292.56Bulgaria

14.50.897.82Romania

10.10.991.1.303011.11.4242TOTALTOTAL

%%TWh/hTWh/hTWhTWhCOUNTRYCOUNTRY %%TWh/hTWh/hTWhTWhCOUNTRYCOUNTRY

IMPORTERSIMPORTERS EXPORTERSEXPORTERS

RegionalRegional
electricityelectricity deficit:deficit:
––1818..3232 TWhTWh
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A city like Hamburg needs A city like Hamburg needs 
about about 10 10 TWhTWh of electricity of electricity 
yearlyyearly

The 1997 world record of The 1997 world record of 12.12.5353 TWhTWh
was the greatest amount of electricity was the greatest amount of electricity 

ever produced by a single NPPever produced by a single NPP
(1,430 MW NPP (1,430 MW NPP GrohndeGrohnde))

Regional Deficit in 2008 Regional Deficit in 2008 —— 2/22/2

RegionalRegional
capacitycapacity deficit:deficit:

––2,0002,000 MWMW

RegionalRegional
electricityelectricity deficit:deficit:
––1818..3232 TWhTWh
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Regional Electricity Demand Growth Regional Electricity Demand Growth —— 1/21/2

Between 2005 and Between 2005 and 
2020 electricity 2020 electricity 
demand will grow by demand will grow by 
39.39.00% with an annual % with an annual 
average of 2.average of 2.66%%
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YearYear

SloveniaSlovenia
Serbia & MontenegroSerbia & Montenegro
RomaniaRomania
FYRMFYRM
GreeceGreece
CroatiaCroatia
BulgariaBulgaria
B & HB & H
AlbaniaAlbania
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Regional Electricity Demand Growth Regional Electricity Demand Growth —— 2/22/2

Between 2005 and Between 2005 and 
2020 electricity 2020 electricity 
demand will grow by demand will grow by 
36.36.44% % with an annual with an annual 
average of 2.average of 2.44%%

Without Without 
SloveniaSlovenia
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State of AffairsState of Affairs

The Energy ChallengeThe Energy Challenge

Worldwide Nuclear Status & OutlookWorldwide Nuclear Status & Outlook

European Energy MixEuropean Energy Mix

Nuclear Complexity of EUNuclear Complexity of EU––2727

View on Nuclear Energy in EuropeView on Nuclear Energy in Europe

SouthSouth––East RegionEast Region

Outlines of Selected CountriesOutlines of Selected Countries
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Selected CountriesSelected Countries

SloveniaSlovenia

LjubljanaLjubljana

CroatiaCroatia

ZagrebZagreb

SerbiaSerbia

BeogradBeograd

AlbaniaAlbania

TiranaTirana
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3.8% (2008 est)

14% 
(2006)

47% of GDP
(2008 est)

(2008 est)
$1.107 trill.
$1.242 trill.

-0.1%
(2008 est)

5.6% of GDP
(2005)

1.1%
(2008 est)

$37,400
(2008 est)

61.1 mill.
(July 2009 est)

UKUK

1% (2008 est)

6.2% 
(2004)

67% of GDP
(2008 est)

(2008 est)
$1.439 trill.
$1.525 trill.

-8%
(2008 est)

5.7% of GDP
(2005)

0.7%
(2008 est)

$32,700
(2008 est)

64.1 mill.
(July 2008 est)

France France 

2.8% (2008 est)4% (2008 est)6.8% (2007)6.3% (2008 est)6% (2008 est)Inflation rateInflation rate

11% 
(2001 est)

25%
(2004 est)

6.5% 
(2007 est)

11% 
(2003)

12.9%
(2004)

Population Population 
below below 
poverty linepoverty line

63% of GDP
(2008 est)

51% of GDP
(2008 est)

37% of GDP
(2007 est)

49% of GDP
(2008 est)

22% of GDP
(2008 est)Public debtPublic debt

(2008 est)
$1.614 trill.
$1.579 trill. 

(2008 est)
$3.771 bill.
$4.538 bill.

(2007 est)
$9.6 bill.
$9.8 bill.

(2008 est)
$23.71 bill.
$23.46 bill.

(2008 est)
$23.16 bill.
$22.93 bill.

Budget: Budget: 
–– revenuesrevenues
–– expendituresexpenditures

2.2%
(2008 est)

3%
(2008 est)

1.8%
(2007 est)

2.9%
(2008 est)

4.5%
(2008 est)

Industrial Industrial 
productionproduction
growth rategrowth rate

4.6% of GDP
(2004)

2.9% of GDP
(2002)NA4.5% of GDP

(2004)
6% of GDP
(2005)

Education Education 
expendituresexpenditures

1.7% 
(2008 est)

6%
(2008 est)

7.3%
(2007 est)

4.8%
(2008 est)

4.5%
(2008 est)

GDP real GDP real 
growth rategrowth rate

$34,800
(2008 est)

$6,400
(2008 est)

$10,400
(2008 est)

$16,900
(2008 est)

$30,800
(2008 est.)GDP per capitaGDP per capita

82.4 mill.
(July 2008 est)

3.6 mill.
(July 2008 est)

10.2 mill.
(July 2008 est)

4.5 mill.
(July 2008 est)

2 mill.
(July 2008 est)PopulationPopulation

GermanyGermanyAlbaniaAlbaniaSerbiaSerbiaCroatiaCroatiaSloveniaSlovenia

Source:Source:
CIA CIA –– The World The World FactbookFactbook

Selected CountriesSelected Countries
vs. Germany, vs. Germany, 

France & UK France & UK —— 1/21/2



65AREVA NP All rights are reserved, see liability notice.Zoran V. STOSIC:  “Nuclear Prospects in Europe” – HND Forum  – Zagreb, CROATIA, April 22nd 2009

Source:Source:
CIA CIA –– The World The World FactbookFactbook
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CountriesCountries’’ Balance Balance 

0.0.00 TWhTWh
(2007 (2007 estest))

12.12.0505 TWhTWh (2004)(2004)1.1.451451 TWhTWh
(2007)(2007)

5.5.894894 TWhTWh
(2007 (2007 estest))

ExportExport

2.2.88 TWhTWh
(2007 (2007 estest))

11.11.2323 TWhTWh
(2004) (2004) 

7.7.511511 TWhTWh
(2007)(2007)

6.6.1414 TWhTWh
(2007 (2007 estest))

ImportImport

3.3.607607 TWhTWh
(2007 (2007 estest))

25.25.787787 TWhTWh
(2004)(2004)

18.18.6161 TWhTWh
(2007)(2007)

13.13.44 TWhTWh
(2006 (2006 estest))

ConsumptionConsumption

fossil fuel:    2.fossil fuel:    2.99% % 
hydro:        97.hydro:        97.11% % 
nuclear:       0.nuclear:       0.00% % 
other:           0.other:           0.00%%

(2001)(2001)

fossil fuel:  73.fossil fuel:  73.22%%
hydro:        25.hydro:        25.66%%
nuclear:       0.nuclear:       0.00%%
other:           1.other:           1.22%%

(2007)(2007)

fossil fuel:  33.fossil fuel:  33.66% % 
hydro:        66.hydro:        66.00% % 
nuclear:       0.nuclear:       0.00% % 
other:           0.other:           0.44%%

(2001)(2001)

fossil fuel:  35.fossil fuel:  35.22% % 
hydro:        27.hydro:        27.33% % 
nuclear:     36.nuclear:     36.88% % 
other:           0.other:           0.77%%

(2001)(2001)

ProductionProduction
by by 
SourceSource

2.2.892892 TWhTWh
(2007 (2007 estest))

33.33.8787 TWhTWh
(2004)(2004)

12.12.2525 TWhTWh
(2007)(2007)

14.14.1313 TWhTWh
(2007 (2007 estest))

ProductionProduction

AlbaniaAlbaniaSerbiaSerbiaCroatiaCroatiaSloveniaSlovenia

Source:Source:
CIA CIA –– The World The World FactbookFactbook
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Power Sector in SloveniaPower Sector in Slovenia

Data for 2007 shows that power plants produced 10.Data for 2007 shows that power plants produced 10.4040 TWhTWh, , 
out of thoseout of those

Hydro 27%Hydro 27%
Thermal 46%Thermal 46%
Nuclear (Slovenian part 50% of NEK) 26%.Nuclear (Slovenian part 50% of NEK) 26%.

Remaining consumption serviced through energy import.Remaining consumption serviced through energy import.
Import steadily increased during the last three years. Last yearImport steadily increased during the last three years. Last year
it accounted for more than 21% of the total consumption it accounted for more than 21% of the total consumption 
(21%=2.(21%=2.9494 TWhTWh). ). 
Conditions in 2009 and 2010 are expected to be more stable Conditions in 2009 and 2010 are expected to be more stable 
due to the current recession. On the long term, the basic due to the current recession. On the long term, the basic 
problem remains. problem remains. 
The present situation in the electric power system opens a The present situation in the electric power system opens a 
variety of questions of how to secure a reliable and highvariety of questions of how to secure a reliable and high––quality quality 
power supply given the economic and environmental criteria.power supply given the economic and environmental criteria.
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Outlook in SloveniaOutlook in Slovenia

Source:Source:
SpilerSpiler J, 7J, 7thth Int. Conf. on Int. Conf. on Nuclear Option in Countries with SmallNuclear Option in Countries with Small

and Medium Electricity Gridsand Medium Electricity Grids, Dubrovnik, Croatia, May 2008, Dubrovnik, Croatia, May 2008
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Power Sector in CroatiaPower Sector in Croatia

Source:Source:
CavlinaCavlina N, 7N, 7thth Int. Conf. on Int. Conf. on Nuclear Option in Countries with SmallNuclear Option in Countries with Small

and Medium Electricity Gridsand Medium Electricity Grids, Dubrovnik, Croatia, May 2008, Dubrovnik, Croatia, May 2008

OperationOperation OperationOperation

LackLack

LackLack

Existing Coal Fired Power Plants

Hydro Power Plants

YearYear

TW
h

TW
h

OperationOperation
TE TO ZG L 100 MWTE TO ZG L 100 MW

OperationOperation
KTE KTE SisakSisak 250 MW250 MW

OperationOperation
HE HE LesceLesce 40 MW40 MW

Lack 1.Lack 1.77 TWhTWh

Lack 1.Lack 1.77 TWhTWh

NPP Krško

Lack 12.Lack 12.55 TWhTWh
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Outlook in CroatiaOutlook in Croatia
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Power Sector in SerbiaPower Sector in Serbia

2,8312,831

Hydro Hydro 
Power Power 
PlantsPlants

353353

Co Co --
GenerationGeneration

7,1207,1203,936 3,936 

TotalTotalThermal Thermal 
Power Power 
PlantsPlants

Installed Capacity (MW) 2000Installed Capacity (MW) 2000––20092009

Source:Source:
Serbian Utility EPSSerbian Utility EPS, February 2009, February 2009

Share in total electricity Share in total electricity 
production (34.production (34.44 TWhTWh) in 2007) in 2007

HydroHydro
25.25.66 %%

ThermalThermal––
GasGas

1.1.22 %% ThermalThermal––
CoalCoal
73.73.22 %%

Concerning the total primary energy Concerning the total primary energy 
consumption 58% are provided by domestic consumption 58% are provided by domestic 

energy sources, where low caloric lignite plays energy sources, where low caloric lignite plays 
the dominant roll. Crude oil, oil derivates, the dominant roll. Crude oil, oil derivates, 

natural gas and small amounts of coal and natural gas and small amounts of coal and 
electricity are imported, and they represent electricity are imported, and they represent 

42% of the total primary energy consumption.42% of the total primary energy consumption.
Serbia has poor energy resources.Serbia has poor energy resources.

Resources of oil and gas are scarce and about Resources of oil and gas are scarce and about 
80% of oil and 90% of gas consumed is 80% of oil and 90% of gas consumed is 

imported.imported.
The main energy reserves consist of lignite.The main energy reserves consist of lignite.

In 2008 the dependence on import was In 2008 the dependence on import was 
41.41.6565%.%.
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Outlook in SerbiaOutlook in Serbia

Source:Source:
Serbian Utility EPSSerbian Utility EPS, March 2009, March 2009
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Power Sector in AlbaniaPower Sector in Albania

Power generation by Hydro Power Plants is 5,500 Power generation by Hydro Power Plants is 5,500 GWhGWh/year/year
Power generation by Thermo Power Plant (TPP) is 100 Power generation by Thermo Power Plant (TPP) is 100 GWhGWh/year/year
Import of electricity varies from 1,000Import of electricity varies from 1,000––2,700 2,700 GWhGWh/year/year
Electricity demand is 6,700 Electricity demand is 6,700 GWhGWh/year/year
Electricity supply is 5,665 Electricity supply is 5,665 GWhGWh/year/year

YearYear

TW
h

TW
h

Source:Source:
AKBN, AKBN, CransCrans Montana Forum, Montana Forum, Tirana, Albania May 15Tirana, Albania May 15--17, 200817, 2008
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Outlook in AlbaniaOutlook in Albania

Energy Energy 
Consumption Consumption 

by Sectorsby Sectors

Energy Energy 
Consumption Consumption 

for Oil for Oil 
ProductionProduction

and and 
ElectricityElectricity

YearYear

kt
oe

kt
oe

Oil productionOil production

ElectricityElectricity

Source:Source:
AKBN, AKBN, CransCrans Montana Forum, Montana Forum, Tirana, Albania May 15Tirana, Albania May 15--17, 200817, 2008

kt
oe

kt
oe

YearYear

Agriculture:Agriculture: 6.6.00%%
Transport:Transport: 41.41.22%%
Industry:Industry: 14.14.33%%
Service:Service: 14.14.11%%
Household:Household: 24.24.44%%

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh

1 1 MtoeMtoe = 11.= 11.6363 TWhTWh
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