
 

The ITER Construction Sites
Promises Kept
The works necessary to host the ITER project in France have 
been steaming ahead for two years: here’s an update on the 
progress.
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The construction sites, un-
dertaken in accordance with 

the commitments made by both 
France and Europe when Cada-
rache was chosen as the site for 
the ITER project, are on schedule. 
Whether it be the construction 
of the roads between Etang de 
Berre and Cadarache, the buil-
ding of the international school 
in Manosque or the works on the 
development and construction 
of the site on which the biggest 
fusion research center of the next 
few decades will stand, the works 
are on schedule.
The itinerary works, which have 
employed up to 400 people, are 
now going into their fi nal phase 
and about thirty companies and 
more than seventy subcontrac-
tors will have contributed to 
this part of the project. Over the 
last eighteen months they have 
undertaken tasks ranging from 
the strengthening or rebuilding 

of 25 bridges and the creation 
of crossroads (including about 
twenty roundabouts) to shifting 
electricity networks, raising the 
height of pylons, widening roads 
and creating tracks...  The works, 
which are spread along a hundred 
kilometres, will be completed in 
February 2010. The test convoys 
are then due to arrive in 2011, 
before the real site transport 
which is expected at the end of 
2011 - the fi rst will be a bridge 
crane measuring 47 metres long.
As regards the school, fi fteen 
months after the works started 
more than 150 pupils of the 
nursery and primary school are 
now using their new premises, 
and this since 14th September.  
The construction works on this 
school which was designed by 
Rudy Ricciotti and Jean-Michel 
Battesti and which are underta-
ken by the construction company 
Léon Grosse Provence,  are due to 

The develop-
ment and 
construction of 
the ITER site  
Contractor: Agence Iter France 
(an entity of the CEA of about 
twenty people).

Estimated cost of works:
approximately 150 million euros.

Duration of works: 2007-2012.

Surface area of the construction 
works: 90 hectares on a site 
of approximately 180 hectares 
(nearly half the site remains in 
its natural state).

Companies: nearly 200 local 
and regional companies.

Work involved: 
archaeological surveys and 
digs, land clearance, levelling, 
electric and hydraulic network 
systems, construction of offi ce 
buildings, fencing, roads…

Forty percent of the develop-
ment and construction works 
of the site where the ITER re-
search facilities are to be built 
have been fi nanced by Fusion 
for Energy (European domestic 
agency and host partner for the 
project), the remaining sixty 
percent has been provided by 
the French state.

The International 
School   
Contractor: 
PACA Regional Council.

Cost of the operation : 
55 million euros.

Architects : Rudy Ricciotti and 
Jean-Michel Battesti.

Construction company: Léon 
Grosse Provence.

The international school, of 
which a part of the fi nished 
premises were handed over 
on the 14th September (1st 
phase), provides an interna-
tional curriculum ranging from 
nursery school to baccalaureat 
level.  The principle of parity 
is applied to all the bilingual 
teaching in the school which 
is in English, German, Chinese, 
Japanese, Italian or Spanish, 
and lessons are also given to 
children whose mother tongue 
is Korean, Russian or Hindi in 
order to help them maintain 
their language level.  

The ITER 
Itinerary   
Contractor : 
The French state, the PACA 
Regional Department for En-
vironment, Construction and 
Housing (Dreal PACA).

Cost of works : 110 million euros,
fi nanced by the Bouches-
du-Rhône Regional Council 
(72 m€) and by the French 
state (38 m€). Twelve contracts 
have been agreed, including 
eleven for public works (roads 
and infrastructures) and one  
for the development of the 
Port de la Pointe in Berre.

The criteria for the construc-
tion of the roads to Cadarache 
(approximately 100 km) were 
calculated in accordance with 
the expected maximum size 
and weight of the future 
convoys: 9 metres wide at a 
height of 1 metre above ground 
level, more than 10 metres high, 
61 metres long and 900 tonnes 
(including containers). 

View of the zones built below the ITER platform

Works on the bridge at Mirabeau

THE NEWS!

ITER coming up 
out of the earth

regulations
Electricity supply: 
public enquiry to 
be held
The development and construction of the 
international ITER project in Cadarache 
is regulated by nearly 70 different legal 
procedur es in accordance with the French 
Codes for Urbanism, the Public Highways 
National, Heritage, the Labor… A dozen 
of these have governed the works on the 
ITER itinerary (consultations and public 
enquiries...), the construction of the 
international school in Manosque (buil-
ding permit) and regional development 
(creation of deferred-development zo-
nes). The development and construction 
of the actual research facility has been 
governed by more than 50 legal pro-
ceedings through requests for building 
permits, archaeological surveys, ope-
rating of construction site facilities and 
environmental studies.  Since June 2009 
a new study is under way concerning the 
connection of ITER to the Boutre-Tavel 
electricity supply: a public enquiry will 
be held in June 2010.  

Visit the ITER 
construction site!
This summer, both the inhabitants of 
neighbouring towns and villages and 
holiday makers in the region made the 
most of the long sunny days to visit the 
ITER construction site.  During July and 
August, nearly 40% of the visits were 
organised for private individuals. As 
well as the visits, there are models, 
plasma ball, interactive stands and a fi lm 
showing the extent of the works already 
undertaken and those to be completed in 
the future.  To organise a date and a time 
to visit, you simply need to call us on 
+33 4 42 25 32 10.

« Interfaces is edited by the Agence Iter France and 
freely distributed upon request, it provides informa-
tion on the ITER site preparation which is financed 
by Europe and France (including a part of the local 
authority contributions of the PACA region) »

Publishing Director: François Gauché
Editor: Sylvie André-Mitsialis
Tél. : 04 42 25 29 26
sylvie.andre@agenceiterfrance.org
Publisher: Arc en Ciel
Photo credits: all rights reserved, P.-A. Fournier, 
ITER Organization, AIF, Studio Magellan.

www.itercadarache.org 
Agence Iter France
Centre de Cadarache
Bât. 521 - 13108 Saint-Paul-lez-Durance

An artist’s view of the ITER site

The domestic European agency Fusion for Energy is 
now preparing the next major operations due to start 
over the next six months on the ITER construction 
site.  

After the two year development opera-
tions undertaken by Agence Iter France on 
the ITER construction site in Cadarache, 
the domestic European agency Fusion 
for Energy (F4E) are doubling their 
efforts for the next phase of works on 
the site.  
These works on the ITER site are due to 
start in March 2010 with the extraction 
of 150.000 cubic metres of material from 
an area of approximately 120 metres by 
80 metres.  The foundations for the toka-
mak building will be laid here, requiring 
concrete walls 2 metres thick and 20 
metres deep. A workforce of about thirty 
will be needed for this task.
The second task is scheduled for May to 
June 2010 and involves the construction 
of a building 250 metres long, 40 metres 
wide and 15 metres high.  This building 
will house the equipment necessary for 
winding the enormous 24 metre diameter 
steel coils, with superconductive nobium-

titanium cables. A total of about fi fty 
people will be working on the site on tasks 
ranging from foundations and roofi ng to 
electricity and  air-conditioning. The aim is 
to have the work rooms in use in 2011.
Finally, at the end of 2010, preparation will 
start on the development of new subcon-
tractors’area on the construction site with 
a view to  working on the thirty nine other 
buildings yet to be built and which will 
complete the ITER research complex.
« The enhanced growth rate indicates 
the need to increase the size of the F4E 
workforce », explains Laurent Schmieder, 
Fusion for Energy, Site, Buildings and 
Power Supplies Division. Over the next few 
months about a hundred people will be co-
ming to help the present team (who have 
been working here for several months) in 
both assistance and engineering tasks.  
More news soon!  •
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News

The Hydraulic Network,An Ingenious LabyrinthAfter more than ten months of works, the laying of the  hydraulic network on over twenty kilometres was completed at the end of June.

English version of the AIF newsletter
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Designing 
the Hydraulic 
Network System 

Works 
Supervised by 
the Government 
Administrations  

Water Under 
Surveillance  

At Your 
Service!
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More and more 
office space!  

The growth rate of the workforce involved in 
the ITER project in Cadarache has created 
a need for further offi ce space. By June 2010, a 
new temporary offi ce building will have been 
erected here, near the headquarters and just 
a stone’s throw from the subcontractors’area.  
Preparation for this started in September 
2009 in order to reorganise the car parks and 
reposition the fencing. This new group of offi ces 
will accomodate up to 300 people and cover 
a surface area of about 6.000 square metres 
and comes in addition to the existing modular 
offi ces on the ITER site and at CEA/Cadarache 
which were built two years ago to welcome the 
teams of the ITER Organization and Fusion for 
Energy.

The Waste Water 
Treatment Facility 

The construction of the waste water 
treatment plant on the ITER site is well 
advanced. Four months after the works 
started in May 2009, the civil engineering 
operations are already all but fi nished: 
the different basins (purifi er, cleanser, 
wastewater disposal) have been built, the 
tanks (settling, digester) installed and the 
fl oor of the operations building completed. 
Preparation for water testing started at the 
beginning of August and over the next few 
weeks the companies MSE and Allamanno 
will be installing the equipment necessary 
for the plant to operate: pumping stations, 
piping, mud treatment systems, electricity 
and instrumentation. Operation trials are 
scheduled for November 2009.

The zone of the ITER headquarters

A purifying facility

English version of the AIF newsletter

The ITER Construction Sites

The works necessary to host the ITER project in France have 
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Support 
for new 
companies 
in Cadarache
The shared offi ce space of the 
ITER agency and the agency for 
renewable energies was offi cially 
opened on the 7th September 
in the Cadarache offi ces.  
It was inaugurated by Marc Tassel, 
Director of the PACA Regional 
Economic Development Mission, 
Christophe Castaner, Vice-President 
of the PACA Regional Council, 
Norbert Holtkamp, Principal 
Deputy Director -General of 
the ITER Organization and Serge 
Durand, Director of CEA/Cadarache 
and President of Capenergies.
This structure will be run by 
Hervé Graulier and will act as a 
link between companies, regional 
market participants and the 
economic development and PACA 
« mode d’emploi » agencies. 
It aims to provide a structured 
system to welcome, guide and 
offer expert advice to companies 
wishing to set up in the region 
to support the development 
of renewable energies and 
the ITER project.
 www.iterentreprises.com
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(1) For a work volume equivalent to that of 
more than 190 full-time workers.

be completed in September  2010 
at the same time as the comple-
tion of the second phase. More 
than 180 people are presently 
working on the site.
With regard to the works on the 
development of the future site 
of the ITER research facility, 
these have involved more than 
2000 people over the past year(1), 
most of whom (70 %) are from the 
region.  The terracing works were 
completed last June, they invol-
ved the removal of more than 
2.5 million cubic metres of ma-
terial, which is the equivalent to 
the volume of the Great Pyramid 
of Cheops!
Approximately 6.800 square 
metres of temporary offi ce buil-
dings have been erected. The 
hydraulic network system has 
also been completed.  It involved 
the laying of more than 20 km of 
piping and the construction of 
storm basins and quality control 
basins. The construction of the 
waste water treatment facility 
will be completed before the end 
of the year. Now, the next major 
step for the Agence Iter France 
is the construction of the ITER 
headquarters which is due to 
take place during 2010. •



Stars, interstellar environments and comet tails are all made up of plasma

 

A Three Tiered 
Structure   
ITER, the product of an international partnership 
which unites China, the United States, the Russian 
Federation, India, Japan, the Republic of Korea 
and the European Union, relies on a three tiered 
organisation. The international organisation (ITER 
Organization) is responsible for the design, 
assembly and operating of the research facility.
It coordinates the national agencies (structures 
established in each partner country) which are 
in charge of producing the components for the  
facility that will then be transported to Cadarache 
for fi nal assembly. As host country, France has 
two such structures which are coordinated by 
Bernard Bigot, the Senior Representative for the 
implementation of the ITER project in France: the 
ITER mission with the Regional Prefect (itinerary, 
international school....) and the Agence Iter France, 
an entity created within the CEA, in charge of the 
development and site preparation and welcoming 
the members of the ITER Organization and their 
families.

Plasma or ionised gas     

When the temperature of a gas is suffi ciently high 
(some several thousand degrees for air), the mo-
lecules lose one or several electrons.  The gas is 
then said to be in an ionised state: it is a plasma. 
With ITER, the fusion reactions will be obtained 
with atoms of deuterium (an element present in 
water) and tritium (a radioactive element with a 
short life of 12.3 years).  Each collision will create a 
helium nucleus and a neutron releasing a thousand 
times more energy than that present in an average 
particle.  This energy is partly transmitted to the 
helium nucleus created during the fusion reaction 
and partly to a high energy neutron (14MeV).   The 
radiation thus produced heats the walls of the 
torus.  ITER will be the biggest research facility 
in the world capable of producing and controlling 
plasma heated mainly by helium produced by 
fusion reactions and producing ten times more 
energy than that injected into the plasma (500MW 
produced for 50MW injected).

From Torus to 
Tokamak    

In geometry, a torus is a surface of revolution 
generated by revolving a circle round an axis 
situated in its plane. In accordance with this 
defi nition, an air chamber also has a more or less 
toric shape. The term «torus» is found in the Russian 
« Toroidalnaya Kamera c Magnitnymi Katushkami » 
of which tokamak is an acronym. This can be trans-
lated as « toroidal chamber with magnetic coils ». 
The design of tokamak facilities such as those at 
ITER, has been perfected by Russian scientists 
who were the fi rst to raise a hydrogen plasma to 
a temperature of 10 million degrees.

A Sun on  Earth
All research in the field of fusion has the same target: 
to prove that fusion can become a source of energy for future 
generations.  Here is a summary of the articles published in 
Interfaces(2), giving a global overview of the world of fusion.

The sun is a hot, dense ball of 
plasma. During fusion, the 

hydrogen atoms which are the sun’s 
main components turn into helium 
and the fact that plasma tends to 
cool down and spread out is coun-
terbalanced by strong gravitational 
forces. However, on Earth, the 
forces of gravity are much weaker 
and it is therefore impossible to  ob-
tain a fusion reaction between two 
atoms in normal conditions. Neither 
can we envisage using solid walls 
to help contain plasma because 
plasma is made up of a multitude 
of particles and is such a hot gas 
that anything it comes into contact 
with will simply volatilize. Hence, 
fi nding a way to contain plasma has 
long been at the heart of laboratory 
research tests.

A magnetic vessel  
After several attempts at the be-
ginning of the 1960s, researchers 
understood that they could contain 
plasma by perfecting a sort of 
« virtual box » created using a skillful 
organisation of magnetic fi elds 
(100 000 times the fi eld of the Earth). 
The idea was to force the moving 
particles to follow the magnetic 
fi elds created by fi eld lines around 
which they would spin like a helix. 
By making the nuclei and the elec-
trons spin round these magnetic 

lines, the scientists are in effect en-
closing the plasma in a sort of virtual 
vessel and thus containing it.
This process is now used in the heart 
of machines such as the Tore Supra 
in Cadarache, JET in England, JT60 in 
Japan, SST1 in India, or East in China 
and KSTAR in South Korea.  Having 
inherited such developed techno-
logies from around the world, ITER 
will be using the biggest coils ever to 
produce the magnetic fi elds neces-
sary to keep the plasma in levitation 
in the heart of the machine.  Eighteen 
of them placed around the torus will 
produce the main magnetic fi eld to 
ensure the plasma remains confi ned. 
The coil placed in the center of the 
machine will allow the current to be 
injected into the plasma (the central 
solenoid), and the six other coils will 
encircle the torus in order to stabi-
lise it.   In addition to confi ning the 
plasma, the aim is also to maintain a 
perfect seal in the vessel (a vacuum 
vessel) where the plasma is created.  
The ITER vessel will be made up of 
nine components which will be the 
heaviest parts to transport (see in-
sert: « 33 Outsized Components »).
When cooled to a very low tempe-
rature (-271°C), the alloy which is 
the basic material of the vessel that 
contains the plasma  exhibits super-
conductivity, no longer  displaying 

resistance to electric currents. With 
this technology it is therefore pos-
sible to increase the temperature 
in the heart of the plasma.

Pushed to extremes
Technologies using very low tem-
peratures are also used to solidify 
certain gases. In this way, it is 
possible to feed the heart of the 
plasma by injecting frozen deute-
rium at very high speed. Whilst very 
low temperatures are required for 
fusion, extremely high temperatures 
are needed to produce the fusion 
reaction (about 100 to 150 million 
degrees). These temperatures will 
be reached in the heart of the plasma 
in the ITER research facility.   

Robots to the rescue
With the issues of confi nement and 
temperature solved, the problem 
of density must be tackled. The 
density must not be too low so that 
the atom nuclei have a chance to fi nd 
each other, nor too high so that the 
mixture of deuterium and tritium 
does not exert too much pressure 
on the vessel where the plasma is 
produced. In addition, we must take 
into consideration the formidable 
energy which is given off during fu-
sion reactions in the form of radiation.
To operate is such an environment 
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Agenda

Iter

The ITER headquarters: 
meeting organised for 
construction and public works 

companies

13th October 2009
Agence Iter France is organising an information 

meeting for construction and public works 

companies on the 13th October this year from 

10am to 2.30pm in the chateau of Cadarache in 

order to present their architectural and technical 

project for the ITER headquarters (the final office 

building), the next invitations to tender and 

the business rules.

www.itercadarache.org

3rd and 4th December 2009
Intercultural seminar: 
the second edition
As a partner of the ITER Organization, the Agence Iter 
France is organising the second intercultural seminar on 
the 3rd and 4th of December this year in Aix-en-Provence. 
Within the framework of the European Year of Creativity and 
Innovation, this seminar is open to professionals in the worlds 
of art, communication, research, intercultural training and 
human resources. 

Reservations required.  Please see: www.itercadarache.org

View of plasma obtained with the JET facility

ITER Tokamak

where human intervention is no 
longer possible necessitates the 
use of robots. Already, the European 
research facility JET is equipped 
with an articulated beam  about a 
dozen metres long which is used 
to position remote controlled arms 
anywhere inside the machine to cut, 
weld, screw up bolts...  At Tore Supra 
an articulated robot is sent inside 
to inspect the facility. It has been 
specially designed to withstand the 
vacuum and the severe temperatu-
res (120 degrees Celsius) and is in 
fact an eight metre long articulated 
arm capable of slipping into the 
very heart of the machine through 
an opening with a diameter of only 
200 millimetres. Remote controlled 
systems will be installed in the heart 
of the ITER  facility in order to carry 
out similar missions. Some will be 
used to install and remove mas-
sive components weighing several 
tonnes and others will be used for 
internal inspection.
With all this acquired knowledge, 
both scientifi c and technical, ITER 
will allow us to take an essential 
step forwards in the development 
of fusion as a potential source 
of energy. The fi rst experiments 
are expected to be carried out 
in 2018. •

www.itercadarache.org

33 Outsized Components
The construction of the ITER tokamak requires high technology 
components of exceptionally large dimensions:

• 9 elements of 544 tonnes for the vacuum chamber
 (8.5 m wide, 14.1 m long, 7.45 m high)

• 19 superconductive coils each weighing 530 tonnes
 (8.5m wide, 17.3m long, 9.1m high)

• 1 superconductive coil weighing 306 tonnes
 (8.5 m wide, 10 m long, 8.4 m high)

• 4 bridge crane beams weighing 190 tonnes
 (4.5 m wide, approximately 47 m long, 2 m high)

These components will be transported on the roads built between 
Berre l’Etang and Cadarache, they will be night convoys, the slowest 
of which will travel at a speed of just 5km per hour and the fastest at 
about 30km per hour.

99% of the universe is made up of plasma 

Discussing in front of a model

Portrayal of an ITER convoy on a roundabout

(2)All the editions of Interfaces can be consulted 
on www.itercagarache.org

Injection of frozen deuterium into a plasmaInterior of the Vacuum Vessel


