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Hydrogen : primary energy sources, energy converters 
and applications 
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Greenhouse gas 
emission from 

electricity products

Source : IAEA

Fossil: environmental consequences
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Cost of Hydrogen massive production 
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Future Nuclear Energy Systems : 
the Generation IV initiative

– Deployable by 2030/2040

– With significant advances in :
• Sustainability
• Safety and reliability
• Proliferation and physical protection
• Economics

– Competitive in various markets

– Designed for different applications :
Electricity, Hydrogen, Clean water, Heat

Development of one or more nuclear energy systems 

EuratomEuratom

Chartered
July 2001

Presenter
Presentation Notes
Purpose of the GIF:

The development of concepts for one or more Generation IV nuclear energy systems that can be licensed, constructed, and operated in a manner that will provide a competitively priced and reliable supply of energy to the country where such systems are deployed, while satisfactorily addressing nuclear safety, waste, proliferation and public perception concerns.

GIF history and formation 

GIF charter signed July 2001

Gen IV concepts chosen July 2002

Roadmap completion Sep 2002

Membership

Ten member countries

Three official observer organizations.
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Nuclear Power Plants Evolution
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A drastic minimization of ultimate 
waste : 

Very small volumes
Heat load reduction
Drastic decrease of the 
radiotoxicity : some hundred years 
versus hundreds of thousands 
years

An optimal use of energetic 
materials
Proliferation Resistance features

4th generation Systems: an integrated cycle with full actinide recycling
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Areva’s New Technology Advanced Reactor Energy System

Power:
600 MWt

Helium :
850/1000°C

Intermediate HX
Supplies Energy to a Spectrum 

of Applications

ANTARES
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A consistent set of advanced gas cooled nuclear systems

R & D
•Very high temp. materials
• Advanced fuel (ZrC)
• Intermediate HX 
• I-S TC cycle for H2 

GFR

HTR
R & D

• Fast neutron fuel
• Fuel cycle

VHTR
ETDR

ETDR: Experimental Technology 
and Development Reactor

NGNP
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Medium & Low 
Temperature
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The SushyPro Plateform - Objectives

Propose to European H2 community (research & industry) facilities to 
develop High Temperature Processes for H2 massive production from 
solar or nuclear energy
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Conclusion

• Nuclear energy has the potential for contributing to take 
up the major challenges of sustainable energy supply in 
the 21st century

• 4th Generation systems aim at both :
– CO2 free sustainable energy  production, with drastic 

minimization of waste and very long term resources
– Enlarging the energy production capability of nuclear 

energy : electricity, hydrogen and heat (clean water…)

• Their development is now in progress within effective 
international cooperation framework
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• Complementary slides
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H2  Production Roadmap

Tensions

Needs…(High Level Group on hydrogen hypothesi
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NuclearNuclear PowerPower Plant Plant producingproducing hydrogenhydrogen
Ex : VHTR coupled with a hydrogen producing factory using thermochemical

Iodine/Sulfur process

Secondary network to distribute 
energy in the process

Only one point of exchange 
with the primary circuit

Cold source

HT MT BT

Cycle I - S850°

600 MW

830°

H2, O2

Primary circuit

IntermIntermediate
loop

H2O

Reactor confinement

Nuclear island

H2SO4 SO2+H2O+1/2O 2 850°C
2HI I2+H2 450°C
2H2O+SO 2+I2 H2SO4+2HI 120°C

Process zone

H2

. Safety of the plant

. Heat release to chemical process at adequate T° 

. Heat exchangers technology
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