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Sines
Huelva

Barcel [onﬁ

Cartagena

i
r-Me

[ In Operation @ Under Construction
Existing | Existing+Potential
No | Country Terminal Owner Start Date | Capacity Capacity
(bcm p.a.) (bcm p.a.)
Exisiting Terminal
1 Spain Huelva Enagas 1988 4 12
2 Spain Cartagena Enagas 1989 4 12
3 Spain Barcelona Enagas 1969 11 12
4 Italy La Spezia Snam Rete Gas 1969 5 5
5 France Fos sur Mer GDF 1972 5 5
6 France Montoir de Bretagne GDF 1980 10 10
7 Greece Revithousa DEPA 2000 3 3
8 Belgium Zeebrugge Fluxys 1987 5 9
9 Spain Bilbao Repsol, et al. 2003 4 7
10 Portugal Sines GALP 2003 5 16
11 UK Isle of Grain National Grid 2005 5 17
Subtotal 61 108
Expected Future Terminal
12 Spain El Ferrol Sonatrach et al. 2006 4
13 Spain Sagunto Union Fenosa 2006 5
14 Italy Rovigo QP/EM/Edison 2007 8
15 Italy Brindisi BG 2006 12
16 France Fos Il GDF 2006 8
17 France Le Verdon TFE ?
18 UK Milford Haven Petroplus 2006 9
19 UK Milford Haven EM/QP 2007 21
Subtotal 67
Other Future Potential Terminal
20 Italy Livorno BP/Edision 3
21 Italy Calabria 1 10
22 Italy Calabria 2 8
23 Greece New Terminal ?
24 | Netherlands Emshaven ?
25 Cyprus Vasilikos 1
26 UK Coryton BP ?
27 Poland Gdansk ?
Subtotal 22
Total (Exisiting + Planned + Potential) 197
OFGEM
21-4 EU LNG
2.1-2
ODA BRICs ODA
(2006 12
ODA

(2005
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Support tor Nuclear Power
By Country

- Muclear is Use what's - Nuclear

safe; build there; don't dangerous;
more plants build new close all plants

South Korea 12
United States
Jordan
Australia
Canada
Indonesia
Creat Britain
India
Mexico
France
Germany
Russia
Cameroon
Japan
Hungary
Saudi Arabia
Argentina
Morocco

The white space in this chart represents "DK/NA"
and “None of the above / other.”

IAEA “Global Public Opinion on Nuclear Issues and the IAEA”,2005
2.2-1
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2.2-1

2002 2010 2020 2030
Country Group Total Total Total Total
Elect. Elect. Elect. Elect.
TW-h  TW-h % TW-h TW-h % TW-h TW-h % TW-h TW-h %

North America 4,779 851.1 17.8 5,034 874 17 5,784 870 15 6,451 844 13
5,444 894 16 6,709 939 14 8,146 944 12
Latin America 1,078 28.6 2.7 1,178 29 25 1,628 47 29 2,227 30 13
1427 38 2.7 2,291 50 2.2 3,758 92 24
Western Europe 3,084 8802 285 3,352 858 26 3,634 823 23 3,942 564 14
3,609 893 25 4,687 961 20 6,061 1,090 18
Eastern Europe 1,758 2985 17 1,884 319 17 2,174 423 19 2,463 378 15
2,074 399 19 2,867 552 19 4133 611 15
Africa 459 12 2.6 538 13 25 699 14 2 876 14 16
612 14 23 973 24 24 1,530 60 39
Middle East and South Asia 1,176 19.6 17 1,342 41 31 1,805 53 3 2,327 70 3
1,626 47 29 2,596 100 39 3,946 194 49

South East Asia and the Pacific 600 736 934 1,162
786 1,119 55 0.5 1,584 18 12
Far East 3,157 4843 153 3,399 695 20 4,199 855 20 5,073 981 19
4,296 702 16 6,605 1125 17 9,830 1361 14
World Total Low Estimate 16,090 2,574.2 16 17463 2,830 16 20,857 3,085 15 24520 2,881 12
High Estimate 19,873 2,987 15 27848 3756 13 38,989 4369 11

““Low Estimate””
““High Estimate””
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2.2-2

Years of 2002 world nuclear Years of 2002 world nuclear
electricity generation with  electricity generation with
known conventional toral conventional resources
resources (1) (2)

Years of 2002 world nuclear
electricity generation with
toral resources (3)

Reactor/Fuel cycle

Current fuel sysle

(LWR, once-through) 8 210 8200
Recycling fuel cycle

(plutonium only, one 100 300 9,200
recycle)

Light water and fast

reactors (mixed with 130 410 12,000

recycling)

Pure fast reactor fuel
cycle 2,500 8,500 240,000
with recycling

(1) Known conventional resources include all cost categories of reasonably assured resources (RAR) and
estimated additional resources - category | (EAR-I) for a total of 4,588,700 tu

(2) Total conventional resources include all cost categories of reasonably assured resources, estimated additional
resources, and speculative resources for a total of 14,382,500 tU.

(3) Total resources assume conventional resources of 14,382,500 tU, plus 90% of phosphate resources of
22,000,000 tU (=19,800,000 tU), plus 10% of the estimated seawater uranium resources of 4,000,000,000 tU
(=400,000,000 tU) for a total of 434,182,500 tU.

Nuclear Technology Review 2004 (IAEA)
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2.3-1

Fundamental Research
(Measurements and
Characterization, Basic Research,
High-performance Advanced
Research)

Advanced Materials & Devices
(Crystalline silicon technology,
Thin films, PV modules)

Systems Technology Development
(Systems Modeling and Analysis,
Systems engineering,
Concentrator PV Systems)

Devises Wafer technologies, thin
film silicon and compound
semiconductors, novel devices
Module technology

Grid  connection,  storage,
mounting
Standardization, harmonization

Low-cost power (Low wind speed
technology, Distributed wind
technology)

Acceptance in  marketplace
(Systems integration)

Wind turbine & component
design
Testing, standardization,

certification
Grid integration, energy systems
& resource prediction
Operation & maintenance
Offshore wind technology
Mega watt wind turbine

NEDO 2005.9.7
DOE Energy Efficiency and Renewable Energy Website (http://www.eere.energy.gov/)

PVNET “European Roadmap for PV R&D”

The European Wind Energy Association “The European Wind Industry Strategic Plan for Research &
Development”
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2.3-10 OECD

54



2.3-2 RD&D Priorities

Bioenergy Primary objectives of additional RD&D are to:
-Promote market deployment of technologies and systems for sustainable energy production from biomass.
-Actively encourage the maintenance and development of networks of participants involved in RD&D and
education, and to provide for the effective dissemination of information on bioenergy.
Short-term technology needs include:
-Increasing the relative availability of cheap feedstocks in large quantities; the development of fuel quality
standards.
-Improving the efficiency of some basic processes while reducing their costs; innovative approaches in
materials.
Medium-term needs include:
-Further development of the biorefinery concept for biomass feedstocks.
-Production of ethanol from lignocelluloses.
-Development of dedicated crops tailored to the requirements of biorefineries.
Long-term needs include:
-Development of pathways for bioenergy to start playing an important role in the evolving hydrogen
economy through gaseous and liquid biofuels.
Wind energy Increase value and reduce uncertainties in areas such as:

-Forecasting power performance (target of uncertainty of power output 5% to 10%).

-Reduce uncertainties related to engineering integrity, improvement and validation of standards in terms of
providing better understanding of extreme environmental conditions, safety, power performance and noise.

-Storage techniques.

Continue cost reductions through:

-Improved models for aerodynamics/aeroelasticity.

-Improved site assessment including off-shore.

-New intelligent structures/materials and recycling.

-More efficient generators and converters.

-New concepts including devices such as highly flexible downwind machines and diffuser-augmented
turbines.

-Improved stand-alone and hybrid systems that integrate PV or diesel generating systems for remote
locations where grid connection is not feasible.

Enable large-scale use through:
-Electric load flow control and adaptive loads.
-Improved power quality (especially in weak grids).

Minimise environmental impacts by addressing issues related to:
-Compatible use of land and aesthetic integration (e.g., visual impact).
-Noise studies.

-Flora and fauna.

Photovoltaics

Additional RD&D priorities can be categorised as follows:

-New feedstock production to meet the demand of world market c-Si.

-Early assessment for immature solar cell technologies, including thin-film manufacturing processes.

-Better balance-of-system (BOS) components in terms of the efficiency, lifetime and operation of some
components, especially inverters and batteries.

-Performance improvement and further cost reduction of thin-film technologies.

-Exploration into scientific fields, including nanotechnology, organic thin films and molecular chemistry for
novel concepts regarding PV.

-Develop devices with high conversion efficiencies and long-term stability in order to match the expected
lifetime of 25 years and more.
-Building integration, manufacturing issues, quality assurance and standardisation.

IEA “Renewable Energy: RD&D Priorities”
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24-1
CURRENT STATUS AND POTENTIAL FUTURE COSTS OF RENEWABLE ENERGY TECHNOLOGIES

Increase Turnkey
in installed Operating Capacity Energy investment T Potential
Technology capacity in cpacity, factor production, costs (U.S. T G future
past five years end 1998 (percent) 1998 dollars per 9y energy cost
(percent a year) kilowatt)
Biomass energy
Electricity -3 40 GWe 25-80 160 TWh (e) 900-3000 5-15 ¢/kWh | 4-10 ¢/kWh
Heat® -3 >200 GWth 25-80 >700 Twh (th) 250-750 1-5 €¢/kWh 1-5 €¢/kwh
Ethanol -3 18 billion litres 420 PJ 8-25 $/GJ 6-10 $/GJ
Wind electricity -30 10 Gwe 20-30 18 Twh (e) 1100-1700 5-13 ¢/kwh | 3-10 €&/kWh
Solar photovoltaic -30 500 MWe 8-20 0.5 TWh (e) 5000-10000 |25-125 ¢/kWh 5 or 6-25
electricity ¢ /kWh
Solar thermal -5 400 MWe 20-35 1 Twh (e) 3000-4000 | 12-18 ¢/kWh | 4-10 €/kWh
electricity
Low-temperature -8 18 GWth 8-20 14 TWh (th) 500-1700 3-20 €¢/kWh 2 or 3-10
solar heat (30 million m?) @ /kWh
Hydroelectricity
Large -2 640 GWe 35-60 2510 TWh (e) 1000-3500 2-8 ¢ /kWh 2-8 ¢ /kWh
Small -3 23 GWe 20-70 90 TWh (e) 1200-3000 4-10 ¢/kwh | 3-10 ¢/kwh
Geothermal energy
Electricity -4 8 GWe 45-90 46 TWh (e) 800-3000 2-10 ¢/kWh |1 or 2-6 & /kWh
Heat -6 11 GWth 20-70 40 TWh (th) 200-2000 0.5-5 ¢/kWh | 05-5 &/kWh
Marine energy
Tidal 0 300 MWe 20-30 0.6 TWh (e) 1700-2500 8-15 ¢/kWh | 8-15 &/kWh
Wave - exp. Phase 20-35 Unclear 1500-3000 8-20 &¢/kWh Unclear
Current - exp. Phase 25-35 Unclear 2000-3000 8-15 &¢/kWh 5-7 & /kWh
OTEC - exp. Phase 70-80 Unclear Unclear Unclear Unclear

Note: The cost of grid-supplied electricity in urban areas ranges from 2-3 (& /kWh (off-peak) to 15-25 & /kWh)(peak).
a. Heat embodied in steam (or hot water in district heating), often produced by combined heat and power systems using forest residues, black

liquor, of bagasse.

World Energy Assessment / overview 2004 Update (United Nations Development Program /

United Nations Department of Economic and Social Affairs / World Energy Council)

FIGURE 11.1. USE OF BIOMASS AS A COOKING FUEL RELATIVE TO GNP PER CAPITA IN 80 COUNTRIES
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