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Visits:
The 30 000th ITER
construction Site Visitor

Poloidal Coil Building: 
From Floor to Ceiling

ITER machine’s biggest components will 
measure 24 metres in diameter.  These ring-
shaped coils which will produce part of the 
ITER magnetic field are untransportable and 
will therefore be made on site in a building 
presently under construction.
At ground level,  work on the interior concrete 
slabs was finished on 3rd  March.  These slabs 
can carry a load of up to 40 tonnes per square 
metre.  To ensure this high resistance, the 
subsoil was  treated with a special hydraulic 
binder before reinforcement was laid and 
concrete poured.  
Construction of the metal framework has been 
underway for several weeks.  It consists of a 
strong triangular shaped lattice framework 
with a 40 m long base.  The structure is made 
in Gers by the Castel et Fromaget company 
and then delivered for on site  assembly.  Due 
to their extreme weight (8 tonnes each), 
the metal parts are first assembled on the 
building’s reinforced concrete slab then 
crane lifted 19 m up.  The framework will be 
finished by the end of April and cladding work 
is planned until August.  The building will be 
completely finished by December.

Excavation Zone
The final zone for the research building is rec-
tangular in shape and measures 125 m long, 
90 m wide and 15 m deep.  New ‘gravimetry’ 
measurements are underway to validate the 
previous measurements and create a detailed 
cartography of the subsoil levels. The zone 
will be finalised mid-April with a blinding 
concrete base, thus freeing up a large area for 
the work to come.
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Emmanuelle when she arrived.

Sixteen year old, Emmanuelle from Cavaillon 
and a boarder at Luynes International 
School, came to discover the ITER project  
with her lower-sixth classmates and the 
upper-sixth scientific baccalaureat students.  
On Tuesday 16th March, the students were 
extremely attentive during the presentation 
of Luigi Serio, head of the cryogenics section 
of ITER Organization’s Central Engineering 
and Plant Support.  Reserve fuel quantities, 
an explanation of the fusion process of the 
deuterium and tritium atoms which are ‘clo-
sely related to hydrogen’, confinement, se-
curity, facility safety...it was all explained in 
a very educational and enthusiastic manner. 
Luigi provided straight answers to all 
the audience’s questions, many referring 
to the situation in Japan since 11 March 
2011: How is a facility like ITER cooled? 
Can the fusion reaction spin out of 
control?  How can you be sure that 
the materials used can withstand 
such extremely high temperatures? 
How can the nuclear fusion process be 
stopped?  What difficulties has the project 
encountered?  How long will the working life 
of a fusion power station be?  How will we 
recover energy in the future? 

Emmanuelle Seyboldt had a huge surprise when 
she got off the bus at the ITER construction 
site. The student from the Georges Duby 
International Secondary School in Luynes was 
the 30 000th construction site visitor!

Emmanuelle, 30 000th visitor (5th from the left).

Reinforced concrete slab.

Metal framework.
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What is the cost of the project?  What 
waste will be produced?.... The visit gave 
Emmanuelle a much clearer idea of the ITER 
project. ‘Until now, I had only heard about 
the roadworks undertaken near my home 
to enable the transportation of the facility’s 
components. Coming to Cadarache has 
helped me to understand how important 
the project is for the future generations’, 
she explained before leaving delighted. 
Their science teacher Patrick Strozza is 
convinced ‘that the visit will inspire great in-
terest in the sciences’. The ITER construction 
site visit also provides a new way of learning 
and broaching the subject of nuclear energy 
at college.•

Construction worksite
Impact Reduction
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Even before the first construc-
tion vehicles arrived on site 

in 2007, measures were taken 
to adapt work zones to take into 
account the presence of protec-
ted insects or orchids identified 
on the site.  Four years later, all 
companies on site must abide 
by certain essential measures 
and environmental standards 
are often pushed further.   This 
has been the case in ‘the decree 
stating the maximum noise level 
applicable to concrete batching 
plants and rock crushers which 

we have extended across the 
entire site’, explains Amandine 
Rochette, APAVE-Sud Europe 
Environmental Manager on the 
ITER site.  It is the same for che-
mical products which, as far as is 
possible, are banned on the site.  
Waste sorting is carried out ‘by 
each company directly at source 
before transportation to the spe-
cific collection zone’.  It is then 
sent to the nearest regional waste 
treatment centres in order to 
optimise recycling and minimise 
the impact on the carbon report.  

In line with this, ‘the decision to 
store natural extracted materials 
on site leads to a considerable 
reduction in traffic, avoiding 
both traffic-flow problems on 
the road networks and CO2 
production’, explains Sandrine 
Rosanvallon, Safety Engineer 
and Carbon Report Coordina-
tor for the ITER Organization. 
Since 2009,  all the ITER team 
have favoured video-conferen-
cing to reduce flights.  Such mea-
sures can help reduce CO2 emis-
sions by approximately 57%.  
To add to these efforts, all addi-
tional proposals are considered 
such as the prototype installed 
by the company  Léon Grosse, 
building the ITER office head-
quarters, to filter the water 
used to clean the chutes of the 
concrete mixers.  The prototype 
sends the concrete filled cleaning 
water through a five filter system.  
The residue is then stored in 
evaporation basins before being 
transported to the material stock 
zone once it has dried and is inert 
for the environment. •

Land 
Clearance 
and Impact 
Management

Before land clearance work 
started in 2007, action was 
taken to limit and reduce 
on-site impact:  the position 
of certain facilities was 
modified (a roundabout, 
hydraulic networks, water 
treatment plant), trees to be 
conserved were marked and 
some were moved, protective 
fencing was placed around 
land where the Ophrys of 
Provence grows (an orchid 
necessary for the reproduc-
tion of insects), bat boxes 
were installed...
www.itercadarache.org
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ITER Carbon 
Report
A carbon assessment report 
was carried out over the 2007-
2009 project work period 
using the ‘Bilan Carbone’ 
method developed by ADEME.  
It estimates that flying 
economy class instead of bu-
siness class could bring about 
a reduction in CO2 emissions 
equivalent to 0.52kg per 
kilometre.  This would lead to 
a 3.7 tonne economy of CO2 
on the average 7,200km flight.  
For all the flights taken over 
this 2007-2009 time period, 
this would be the equivalent 
of a reduction of 4,491 tonnes 
of CO2, which is 16% of the 
total emissions of the time 
period.

Waste 
Recycling 
Schemes

In 2010, work on the 
ITER site generated nearly 
88 tonnes of waste.  Wood is 
crushed and sent for use in 
plywood furniture, paper and 
cardboard are used to make 
packing boxes, plants are 
used to make compost, 100% 
of the metal is melted down 
and reused and unrecyclable 
office waste (plastic cups, 
dirty paper...) is sent to a 
landfill site.

Compensatory 
Measures:
Forest land 
bought by CEA
at Ribiers
On 18th  March, Jérôme Paméla, 
Director of Agence Iter France 
(an entity created within CEA), 
signed the solicitor’s 
act for CEA’s acquisition 
of approximately 110 hectares 
of forest land in Ribiers 
(Hautes-Alpes).
Through this acquisition, the 
CEA is honouring part of its 
engagement fixed by the 
local government decree of 
3rd March 2008 which involves 
the acquisition of 480 hectares 
of natural land   to compensate 
for the land clearance underta-
ken on the ITER site.  Most of 
the land bought is the home to 
young oak trees in which bats 
and protected insects such as 
the hermit beetle can live.
Other dry grass areas pur-
chased provide a habitat where 
southern festoon butterflies 
flutter, meadow gagea  grow 
and ocellated lizards bask 
in the sun.
The aim is to implement a land 
management plan presently 
being studied by the Office 
National des Forêts to respect 
pastoral, agricultural and 
traditional activities such as 
rambling and hunting.  Jérôme 
Paméla announced that 
‘the proposed preservation 
measures will be explained 
during a public meeting at 
Ribiers on 5 May 2011’. 

All work on the ITER construction site must respect the very low noise limits applicable to the concrete batching plant.

Placing biodegradable covering for  re-vegetation of embankments.

Waste sorting, limited sound pollution, the development 
of a prototype for recycling site waste, the creation of 
conservation zones for protected species...
Companies working on the ITER construction worksite 
strive to minimise impact.
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Frédéric Joliot-Curie 
Summer School
This year, the Frédéric Joliot-Curie sum-
mer school will bring together experts 
in the fields of modelling and digital 
simulation of the nuclear reactors in 
Karlsruhe, Germany.  This 17th edition is 
organised jointly by the CEA (the Atomic 
and Alternative Energy Commission) 
and the Karlsruhe Technological Ins-
titute, gathering eminent reactor, fuel 
and nuclear systems physicists from 
France, Germany, Belgium and America. 
It also provides the opportunity to 
strengthen relationships between 
research and industries.

Repositioning cut trees to conserve 
habitats of protected species.

Prefect Hugues Parant’s visit.

Visits

Since the beginning of 2011, more than 
1 550 visitors have been welcomed 
to the construction site.  Nearly 70 % 
have been school children, the ge-
neral public, associations of retired 
engineers and local inhabitants.  
24 % of organised visits have been 
for professionals, institutionals and 
further education technical schools and 
universities and the remaining 6 % for 
foreign delegations and institutional 
and political decision-makers.  For all vi-
sitors, the size of the site enables them 
to comprehend the scale of the project 
underway in Cadarache, as was the case 
for Hugues Parant, Regional Prefect for 
Provence-Alpes-Côte-d’Azur and Yvette 
Mathieu, Prefect for Alpes-de-Haut-Pro-
vence who were welcomed to the ITER 
construction site for the first time on 
18  March.

Green waste.
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Iter
‘Monaco Fellows’ second year students (2011-2012).

department, Jing Na (Chinese) is 
working on advanced monitoring 
techniques for the cryogenic 
cooling systems.  He started his 
research work at the Technological 
Institute of Bejing, then moved on 
to the Science and Technology Uni-
versity of Kunming before joining 
the ITER teams.  Ian Pong (English) 
is specialized in the supercon-
ductive nobium-tin strands of the 
coils used to produce the magnetic 
fields.  He was educated in Hong 
Kong before studying at Cambridge 
University where he wrote a thesis 
on superconductivity. He com-
pleted a two year post-doctorate 
contract with CERN before joining 
the ITER teams in Cadarache. •

Shimpel studies instabilities on the edge of plasma .Sun Hee specialises in modelling codesJing specialises in cryogenic systems.Debasmita develops numerical models. Ian works on superconductive strands.

 

Biological Water
Treatment Facility

Using a system known as ‘activated sludge’, ITER 
site’s water treatment plant has been treating the 
waste sanitary water produced by the site and office 
workers since summer 2010.  It is equipped with a 
state of the art electronic surveillance system which 
instantly alerts the plant operator of  the slightest 
failing or biological imbalance.  The brown activated 
sludge is composed of bacteria which degrade the 
matter dissolved in the sanitary water, this then falls 
to the bottom of the settling tank leaving the clear 
water on the surface.  The sludge is subsequently 
extracted and dehydrated. 

A Pro Rata Account
As on all construction sites, the ITER construction 
site has a pro rata account to finance the shared 
activities and facilities of the companies working on 
the site:  maintenance of common rooms and their 
facilities, on-site English lessons, payment of site 
waste sorting scheme and management of sorted 
waste stock zone prior to transportation to recycling 
centre...
Each company contributes to this pro rata account, 
their financial participation amounting to approxi-
mately 2% of the value of their contract.

 Events in Japan

The effects that the earthquakes and tsunami of 
March 11th had on the Japanese nuclear power 
station have resulted in numerous studies and de-
bates within the scientific community.  Agence Iter 
France expressed its solidarity with the Japanese 
population and is following the evolution of the si-
tuation closely along with ITER and the CEA. During 
an interview with the Provence daily newspaper 
on 15 March 2011, Osamu Motojima, General Direc-
tor of ITER Organization, reminded the public that 
the fusion reaction within the ITER research facility 
cannot spiral out of control because of the principle 
in practice: the heart of the ITER facility will only 
contain a few grams of fuel.  This fuel is a deuterium 
and tritium gas, atoms closely related to hydrogen.

Theses and Post-Doctorates

A Winning  
Team
Midway between education and a first professional experience, 
a thesis provides an enormous pool of information for scientific 
and technological innovation.  ITER, CEA’s Research Institute 
of Fusion by Magnetic Confinement, welcomes doctorate and 
post-doctorate students, giving them the opportunity to 
establish themselves in the professional world.

The field of research has evolved 
considerably over the last few years, 
it has opened up on an international 
scale and the public/private divide 
is disappearing.  Research organisa-
tions and companies are more and 
more interested in doctorate and 
post-doctorate students, finding 
them independent and adaptable. 
‘Welcoming them to the Research 
Institute of Fusion by Magnetic Confi-
nement (IRFM) in CEA/Cadarache 
provides them with the opportunity 
to acquire knowledge of how to eva-
luate their research with the tools 
necessary to plan their career direc-
tion’, explains Clément Laviron from 

IRFM, presently hosting thirty docto-
rate students.  For 2011, IRFM offers 
twenty very specific thesis subjects.  
About 60% of them are concerned 
with the theory of or experiments in 
plasma physics and 40% are more 
technical subjects, for example, the 
development of measuring and dia-
gnostics instruments (temperature, 
plasma flow, impurities, turbulence, 
plasma facing material resistance...).

A New Perspective

Every two years, ITER Organization 
welcomes five new post-doctorate 
students:  ‘Welcoming these young, 

highly specialized post-doctorate 
researchers, brings us a new pers-
pective and open-mindedness.  In 
return, the ‘Monaco Fellows’ post-
doctorate students benefit from a 
high quality framework and studies 
which enable them to acquire grea-
ter knowledge and perfect their 
education in an exceptional multi-
cultural environment’, explains 
Françoise Cazenave-Pendaries, 
Human Resources Director for ITER 
Organization. 
Their work with the ITER scientific 
teams is part of a partnership arran-
gement with the Principality of Mo-
naco that will continue until 2018.  
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On 22 March, more than 600 people attended the situation 
update meeting held by Maurice Mazière, CEA/Cadarache 
Director

Waste sanitary water measurements and tests.

These young scientists are all 
driven by the same motivation. 
For them, ‘the opportunity to bring 
together fundamental physics 
research and engineering work in 
an international environment is 
extremely attractive’.
The five first students were selec-
ted by ITER Organization in 2008.  
For two years they worked on five 
different subjects: Sophie Carpen-
tier (French) on the physics of the 
plasma-wall interaction, Matthew 
Jewell (American) on superconduc-
tive magnets, Junghee Kim (Korean) 
on the diagnostics of the plasma-
wall interaction, Evgeny Veschev 
(Russian) on the diagnostics of 
high energy particles and Axel 
Winter (German) on plasma control.  
The five candidates of this new 
2011-2012 year were chosen at the 
end of 2010.  They are all high level 
specialists with solid references.  
Shimpei Futatani (Japanese) is 
researching the phenomena of 
instabilities observed on the 
plasma edges.  He already has 
two doctorates, one obtained in 
2008 at Kyoto University, the other 
in 2009 at Provence University 
working with the IRFM (CEA).  Sun 
Hee Kim (Korean) completed his 
doctorate at Lausanne’s Federal 
Polytechnic School before, 
benefiting from a study grant 
financed by EFDA (European Fusion 
Development Agreement) which 

ITER-Monaco Arrangement
Signed on 16 January 2008, the Partnership Arrange-
ment between ITER Organization and the Principality of 
Monaco is divided into two parts.  The first is to allocate 
five post-doctorate research grants to young scientists 
who have already obtained a doctorate specialising in the 
field of science and technology. The grants allow them to 
carry out two years of research for the ITER project.  The 
second involves the organisation of scientific conferences 
in Monaco to present the latest scientific progress and dis-
cuss problems which may arise as the project progresses.  
The first conference, held from 23 to 25 November 2010 
was dedicated to the subject of fusion energy’s position 
in the global debate on energy.

enabled him to join IRFM team 
in 2009 and work on Freebie, a 
plasma modelling code.  One year 
later, he is continuing his research 
on integrated simulation tools, but 
as an ITER post-doctorate student. 
Debasmita Samaddar (Indian) is 
the only female student this year, 
she is working on digital models 
for increased understanding of 
integral plasma behaviour, concen-
trating on the development of new 
techniques to improve calculation 
accuracy.  She wrote her doctorate 
at Fairbanks University in Alaska 
where she also worked as a re-
search apprentice on work for the 
American Oak Ridge laboratory.  
In ITER’s engineering and support 

Convoy for a 47 metre long component.

First ITER 
Convoys: 
Huge
Preparation 
Underway
On the one hand, following the 
call for tenders at the end of 2010, 
ITER Organization is about to 
choose a transportation company, 
on the other, Agence Iter France 
is preparing for the new transport 
coordination unit.

The itinerary for these enormous caterpillar trucks, carrying 
components weighing up to 600 tonnes, is more than one hundred 
kilometres long. Nearly two hundred convoys of exceptionally large 
components made in China, South Korea, the USA, Europe, India, 
Japan and Russia are expected.  These components will start arriving 
from 2013, the first parts being the drain tanks to be placed under 
the tokamak, then the 47 metre long beams for the bridge crane.  
Test convoys will be organised from Autumn 2011 to test the new 
infrastructures created for the project (roundabouts amended, new 
routes alongside the EDF canal, reinforcement and reconstruction 
of twenty five bridges).  ‘We will also test our organisation methods 
and the teams hard at work organising the transport of these unique 
components from Fos-sur-Mer to Cadarache’, explains Jérôme Paméla, 
Director of Agence Iter France (AIF) which is officially responsible for 
overseeing the coordination unit.  An official document signed on 
22nd February by Eric Besson, the Minister of Industry, Energy and Eco-
nomy and Thierry Mariani, Secretary of State for Transport, lists the 
tasks: maintenance, durability, development and surveillance of the 
routes, interface with different road and transport network manage-
ment teams, surveillance of building permission and works permits, sa-
fety and security measures beyond the scope of Government services 
and communication  necessary to accompany the transport vehicles. 
The manager and four team members are now being recruited. •

Image of the plasma inside the tokamak.


