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Nuclear renaissance

Tenessee : a reactor
stopped since 22 years
has been restarted on 
June 8th 2007
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New Nuclear Reactors in China
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New Nuclear Reactors in China



Round Table                               European Summer University 29 June 2009

5

Nuclear Reactors in Japan
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Nuclear Reactors in India
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Fast Breeders
India has started the construction 
of a fast breeder in Kalpakkam, 
which should operate in 2010

France has closed its two fast
breeders Superphenix (in 1998) 
and Phenix (2009)

The International Forum  
Gen IV has defined six projects to 
be studied in detail, among which
four fast breeders. 
The U/Pu cycle can provide CO2
free energy for centuries.

Monju (Japan)
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2003 Wind Energy Resources in 
California Statistics

Resource 
Site

Capacity
(MW)

Generation
(GWh)

Number of 
Turbines

Altamont 562 1,071 4,788

Solano 165 102 700

Pacheco 
Pass 16 25 167

Tehachapi
Ranges 710 1,482 3,444

SanGorgonio
Pass 359 893 2,556

State Total 1,812 3,573 11,655

1 Réacteur 
nucléaire 1,000 7,800

With 11655 windmills, one gets a maximum power (in 
Watts) equal to that of 2 nuclear reactors, but only one 
half of the energy (in Watts.hour) produced by these
2 reactors.



Round Table                               European Summer University 29 June 2009

9



Round Table                               European Summer University 29 June 2009

10

CO2 production/habitant
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Predictions of the Deutsche 
Energie Agentur GmbH
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Le constat de la DENA

One particular challenge is presented by the integration of around 60,000 megawatts of electricity from wind
and sun by the year 2020, as these sources are subject to very strong natural fluctuations. Wind turbines and 
photovoltaic power plants can therefore only replace a small portion of the power provided from conventional
sources. It is therefore of the utmost importance that new and highly efficient conventional power stations are 
built which can provide the required balancing and reserve power. In addition, the electricity grid must be
adapted to the new specifications and extended, as has been explained in the dena Grid Study.

Yet Germany is going in quite the opposite direction at the moment. When the erection of an efficient coal
power station is prevented, as happened recently in Ensdorf, Saarland, the fact is celebrated as a great
political success for the climate. At the same time there is very strong opposition to the construction of grid
cables in Thuringia, Bavaria and Lower Saxony. This will seriously hamper the extension of renewable
energies in the future. 

The consequences of this trend are clear: old, inefficient coal power stations will continue to operate, emitting
a disproportionately higher amount of CO2 than that emitted by modern plants. At the same time the price for 
CO2 certificates will rise because of the need to compensate for the cost advantage of coal and lignite over 
natural gas. Complaints about rising electricity prices will be superfluous, as increases are the natural. 
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USA: retraitement et transmutation

If we keep our policy and we don't recycle in the 
United States, we will have to build nine Yucca 
Mountains over the course of the century, if we just
keep Yucca Mountain at 20 percent of our -- if we
just keep nuclear power at 20 percent of our
electricity generation. If we recycle and can burn
down those wastes in a way that we are proposing, 
we will be able to use -- that one Yucca Mountain
will be able to last for the entirety of the century. 

The first element is to expand dramatically the use 
of nuclear power here in the United States. We
think -- today, we have 100 nuclear reactors; many
of those are going to start phasing out in the 
coming decades. We think we really need to be, 
from a public policy standpoint we're shooting for 
300 reactors in 2050; that's a significant increase. 
That's what we think would be appropriate to meet
our energy needs as well as to manage our
greenhouse gas emissions and that's going to 
require significant advances in technology. 

Super
Phenix

La 
Hague

Once 
through
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Génération IV

U/Pu
U/Pu
U/Pu
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Principe de la transmutation
On place certains déchets (après séparation) dans un flux 

de neutrons intense 
129I          +  nthermique → 130I       +    γ
1,6 107 ans                                         12 heures

241Am      +  nrapide → 137Xe    +  102Mo + 2n
432 ans                                          4 min          11 min  

↓ → 136Xe    +  102Mo + 3n
stable              11 min

237Np → … → …
2 106 ans
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Transmutation de fragments de fission

99Tc (2.1 105 y)

100Ru (stable)

99Tc+n γ + 100Tc (β- 15.8s) 100Ru
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Expérience RNR en France
RNR = Réacteur à
Neutrons Rapides



Round Table                               European Summer University 29 June 2009

20

Plans for New Nuclear Reactors
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réacteur sous-critique, 
auquel les neutrons sont
fournis par un 
accélérateur

Démonstrateur projeté: 
Myrrha
(Mol, Belgique)

Réacteur Hybride
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Radio-toxicité
Dose annuelle en 
millisievert

Équivalent en 
paquets de 
cigarettes par an

Irradiation naturelle 3 15

Radon 2 10

Rayons cosmiques 0.3 1.5

Rayons X médicaux 0.4 2

Habiter à 2000m 0.6 4

Irradiation moyenne en France due à
Tchernobyl dans la première année 
suivant l'accident

0.05 0.25

LPSC Grenoble
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RADONTHERAPIE

Norme européenne : moins de 400 Bq/m3 bâtiment sain
plus de 1000 Bq/m3  bâtiment impropre à l’habitation

Mines de Badgastein : 16600 Bq/m3
Radonthérapie : cure de 3 heures/jour pendant 2-3 semaines
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