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Tokamak building:
A Beautiful, Solid Foundation

Reinforcement of the upper slab of the building

Since March 2,800 tons of metal framework have been
taking shape on the ITER site to create the upper slab of
the building which will house the heart of the research
facility. 14,100 m3 of concrete, the equivalent of more
than 35,000 tons [note: the total weight of the Eiffel
Tower = 10,100 tons ] will be used to strengthen the
structure between the end of this year and the beginning
of Summer 2014. This construction in progress is
supported by a first slab, fixed to the ground, and
known as the lower slab. The structure will be built on
493 paraseismic supports without touching the retaining
walls, thereby maintaining the flexibility provided by the
neoprene pads and ensuring the stability of the complex
tokamak buildings in all circumstances.
Once it has been completed, it will be time to move on to
the construction of the walls of the second basement of
the tokamak building. ■
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It is the number of wheels which propelled the trailer that
travelled the 104 km route of the ITER itinerary, from Berrel'Etang to Cadarache during four nights. Equipped with two
690hp engines, it extends over 33 meters long and weighs
172 tonnes. Carrying the extra weight of 360 concrete blocks,
it was used to test the behaviour of all the structures along
the ITER itinerary.
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ITER
Galleries

Both in anticipation of the next phase of construction
of the ITER buildings and in order to limit the interfaces
between the many companies working on the site,
an underground infrastructure is being created for
transport to technical zones and buildings. « A large
majority of these tunnels will allow us to connect
all the next infrastructures to the ITER tokamak »,
explains Engage, supervisor of the work conducted
on behalf of Fusion for Energy for Europe. The first
infrastructures being built are galleries near the
Tokamak area. This work was brought forward in
the schedule to limit the interfaces in these areas
between the main civil engineering consortium
VFR (Vinci Construction Grand Projects, Razel-Bec,
Dodin Campenon Bernard, Campenon Bernard SudEst, GTM, Chantiers Modernes Sud and Ferrovial
Agroman). These galleries will mainly house wiring
(electricity and telecommunications) and hydraulic

2013 ITER Games
A Sociable Event

For the fourth consecutive year, the ITER Games
aimed to enhance links between ITER and its
territory. The creation of the first female football
team this year provides the best proof. « With
twenty members, it brings together more than ten
employees of ITER and their subcontractors who
play alongside Vinonnaises and St Paulaises », says
Jessica Pilla, right back in the team and employee of
Expectra, a service provider for ITER. What is more,
the tennis club acquired a dozen new members
after the 2012 edition, and the football and kayak
clubs record additional subscriptions each year. In
total, nearly 350 participating athletes, entertainers
and spectators gathered this September 7th, 2013.
Actively supported by the ITER Organization and
Agence ITER France, the ITER Games also have the
support of companies such as Engage, Assystem,
Dalkia, the VFR consortium and Crédit Agricole.

88 axles

The Science Festival in Manosque

A gallery

lines (water and gas). These underground structures
will be completed in Spring 2014 and the area will be
freed up for the construction of the Tokamak. ■

Scheduled on 13 September 2014, the next edition
hopes to attract even more participants ■

More than 2,000 people visited the science village organized
in Manosque from 11th to 13th October 2013. Stands were run
by passionate scientists and workers from more than twenty
organizations (CEA / Cadarache, the astronomy centre of St-Michel
l'Observatoire, the Prehistorical Museum of the Gorges du
Verdon, the mathematics research institute, Manosque local
council, Agence ITER France,
ITER ...) with a united aim:
to share science through fun
learning. Nearly sixty participants
helped to make this 22nd edition
an exceptional meeting by
inventing animations allowing
visitors to build complex
equations to solve various
puzzles, such as the creation
of the universe through
the theory of relativity,
radioactivity or the balance
of biodiversity.
ce
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Map of ecosys
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Although load test measurements on road
structures eare an everyday event for the Mediterranean Centre

for Transport Systems Technical Studies (Cete), those conducted on
19 structures along the ITER route were exceptional due to the sheer
mass and size of the trailer. The Daher trailer, weighing in at nearly
800 tons, left Berre l' Etang on 16th September and arrived on time on
the ITER site at Cadarache on 20th September.

Monday to Friday!

ITER Itinerary

Discover the scientific challenges and
extraordinary biodiversity of the site
where the world's largest fusion research
facility is under construction.

Successfully Tested

Book by phone: + 33 (0)4 42 25 29 26

It was under the watchful eye of the curious,
surprised and welcoming public that the huge,
nearly 800 ton trailer advanced along the
104 km route of the ITER itinerary during four
nights. The event was attended by thousands
of people.

The first women's football team
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Local News
New local presence
A branch of the company Cerap, a study
office specializing in measurement, modeling,
regulatory control for radiation protection and
the characterization of nuclear waste, set up
office in Saint-Paul-lez-Durance ten months ago.
A team of five people, including one trainee,
has been working from the company's offices
since last February: « We are currently working on
contracts with the CEA /Cadarache for the provision
of expertise and technical assistance » explains
Sabine Daumas, branch manager and former PhD
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Interfaces is edited by the Agence ITER France and freely distributed
upon request, it provides information about the ITER construction site
which is financed by Europe and France (including a part of the local
authority contributions of the PACA region).
student at CEA. Her mission: to work on behalf of
her company to oversee tenders issued by ITER,
CEA , IRSN , AREVA and all of their providers. As a
member of the ITER Industrial Committee, Sabine
Daumas has established over twenty new contacts
as a result of the ITER Business Forum 2013 held
in Toulon in March. « This has allowed us to take
stock of local industrial skills thereby opening up
new opportunities for responding to future calls
for tender » she explains. ■
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One of the four drivers

Agence Iter France
Bât 521 - 13108 St-Paul-lez-Durance

www.itercadarache.org
A large audience in Peyrolles-en-Provence
P E F C / 1 0 - 3 1 - 1319
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n September 16th at 2pm, a group of people opposite
the Salins track have been scanning the horizon for
the past ten minutes. « This is a unique opportunity to see
such an achievement. We did not want to miss it! », says
John. He and his neighbours have come to see the selfpropelled Daher trailer which moves like a millipede due
to its 352 wheels. An hour later their patience is still intact
and they finally spot it in the distance, advancing very
slowly. The more than 10 meter high metal fittings soar
into the sky as it occupies the entire width of the track,
very impressive. These are just a handful of the several
hundred people taking « the opportunity to rub shoulders
with the monumental size of the ITER project right on their
doorstep. » Eloise, who came with her family, explains
« For us the ITER project, a major project for the regional
economy, was, until now, mainly reflected in the work

on the roads we use on a daily basis. Our landscape
has gained new roads, truncated roundabouts and split
bridges. The passage of this trailer weighing about 800
tons is the result of a project that has mobilized an entire
region and which projects us into the future. » « For many
years we have heard about this project and watched the
roads being built. We did not want to miss it » confirms
Daniel.
The number of people at the public welcome points
developed all along the 104 km ITER itinerary by Agence
Iter France, with the participation of Berre l'Etang and
Peyrolles-en-Provence town councils, showed that the
message had clearly got through.
In waves, several hundred people came with friends and
family to see what the youngsters called the blue giant!
At the foot of the trailer, the teenagers were full of
surprise: « It's huge! It's hard to believe that such devices
are able to move ».
It is in this happy atmosphere that the series of
measurements on the ITER route were successfully carried
out from 16th to 20th September 2013. The blue giant will
return in Spring 2014 for a full rehearsal to validate the
travel time from one point to another. ■

Update

Welcome
Office
Housed in the ITER Organization reception
building since this summer, Agence Iter
France's Welcome Office team is now
working closely with the teams of the ITER
Organization on a agreement signed by
Agence ITER France (AIF) and the international
entity on April 22nd. This new geographical
proximity facilitates communication with the
ITER teams who can, in a matter of minutes,
consult this AIF unit about all their questions
concerning administrative procedures. ■

3

Questions for
Pierre-Marie
Delplanque

Chief Executive Officer at
CEA /Agence Iter France in

charge of the coordination unit for
the ITER Itinerary.

ITER reception building

Rear part of a Tore Supra heating system

Training

T H E PAT H S T O F U S I O N
The construction of research facilities, such as ITER in the Bouches-du-Rhône and the Mégajoule Laser in Aquitaine,
and the development of industrial partnerships open the door to many training opportunities.
All fusion programs incorporate large-scale networks on a national, European
and international level through the Federation of research of fusion by magnetic
confinement and the EURATOM-CEA association, the organization European
Fusion Development Agreement and ITER Organization for magnetic fusion, the
Plasma Laser Institute and the European High Power Laser Energy
Research-HIPER for inertial fusion.

A wide range of jobs

While scientists and engineers contribute
significantly to the teams in the large
research facilities, technicians also play
an important role. « When I arrived at the
Research institute for fusion by magnetic
confinement (IRFM), I was surprised by the
variety of job profiles brought together
by fusion », explains Laviron Clément,
assistant to the director of the institute
Various training opportunities
and human resources officer. « About 10 %
to 15 % of the positions are administrative jobs. The remaining staff cover a
wide range of jobs including computer scientists, instrument technicians,
mechanical or electrical engineering, industrial design and operators
specialized in the physics measurements essential to research programs in
the field of fusion », he adds. Accessible through post-baccalaureate courses
(a university technology degree (DUT) or a higher education technical
certificate (BTS)), each of these can lead to work in fields such as robotics,
instrumentation systems, vacuum mechanics or cold science. « Access to
these positions is not limited to a particular
training profile » explains Clément Laviron ;
« For example, depending on the needs, a
DUT in mechanical engineering or a BTS in
industrial product design can lead to a job in
the field of robotics ».
Legal experts also have their place in this
field of work. All energy projects are faced
with the complexity of legal systems,
whether it is a wind farm or a nuclear
facility such as ITER. Energy laws have been
evolving for several years, influenced by
environmental law and public consultation
procedures. For this reason, a masters in
« energy laws and governance » was created
in 2010, involving the university of Paul
Cézanne in Aix-Marseille and the National
Institute of Nuclear Science and Technology
(INSTN) with the support of the CEA. It trains
legal advisers with skilled knowledge of
energy laws and policies.
Finally, the masters dedicated to fusion
Multiple technical skills
science aims to develop both French and

foreign scientists and engineers of the highest level for plasma, fusion and
energy research programs. It opens the doors to major facilities around
the world such as Tore Supra, the Megajoule Laser and ITER in France, JET
in England and the ASDEX tokamak in Germany. The masters offers a
multidisciplinary education in plasmas, material irradiation, cryotechnology
and superconductivity, very high power microwave or laser heaters and
instrumentation in extreme environments. Set up in four locations, Ile de
France, Marseille, Bordeaux and Nancy, each is entitled to run three courses:
fusion by magnetic confinement and magnetized plasmas, fusion by inertial
confinement and dense plasma, and the physics and technology of plasma
and fusion. ■

JOB FORUM

The success of the first « job » forum held in Cadarache (Bouchesdu-Rhône) in June 2013 is a sign of the present and future available
in the development of the CEA research center and the construction
of ITER. It brought together more than 700 people and nearly
214 job offers were collected to meet the different companies' needs. The
construction group Vinci and the company Foselev were looking for experts
in metalwork, piping, welding and
electromechanics. There were
also several offers for engineering
positions. Temporary agencies had
a range of missions available, as
did engineering firms in the field of
IT. Offers are regularly published
on the job centre's page dedicated
More than 700 participants
to ITER: www.pole-emploi.fr.

H 2020
In Preparation
Swiss, Austrian, Swedish, Greek, British, Slovenian,
Polish, Finnish, Czech, Irish, French...: more than 27
different nationalities were represented during the
site visits organised at Cadarache by Guillaume Gillet,
counsellor for nuclear affairs and French representative
to the European Union. The visit involved forty research
advisers from European Union member countries and
provided a unique opportunity for them to appreciate the
amount of research being carried out at Cadarache during
the preparation for the European research program in the
field of nuclear science from 2014-2020. The program is
called EURATOM H2020 (the new name of the Euratom
research and development program). Whether it concerns
the CEA /Cadarache research center, which is unique in
the world, or the construction of ITER which brings
together 35 countries, « it is important to go beyond
the political and budgetary discussions in Brussels and
to show the negotiators the field of research in practice
and present the progress of the ITER project » explains
Guillaume Gillet. ■

Pierre-Marie Delplanque

Points of satisfaction?

European delegation visiting Tore Supra

Compensatory Measures:
Assessment Time

Conserved oak woods on the Hauts de Ribiers

Agence Iter France is preparing a presentation reviewing
the measures taken to compensate for the impact of the
ITER site preparation works done between 2007 and 2008
(local government decree dated March 3rd, 2008). A detailed
report must be presented to the members of the biodiversity
committee on 5th December, 2013, under the aegis of Yves
Lucchesi, subprefect for Aix-en-Provence and Hervé Le
Guyader, professor at the University Pierre and Marie Curie.
It will concentrate on four topics:
- Land acquisition for long-term conservation projects in
the towns of Ribiers (Les Hauts de Ribiers) and SaintVincent-sur-Jabron conducted between March 2011 and
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No difficulties?

Facing some difficulties is inevitable in operations of such
magnitude. Ours were mainly technical, and as a result
we are considering making some improvements. In some
places, it is necessary to review the positioning of access
gates or barriers to improve the width of the route and
thus further improve on operation time. In other places,
streetlamps or signposts that hampered the progress
of the trailer need to be repositioned. We also need to
undertake some reinforcement work to improve resistance
at certain points along temporary tracks as ruts form too
easily. These modifications will be made after discussion
with the managing bodies concerned (Bouches-du-Rhône
General Council, town councils, ...) and the Daher company
to define the exact nature of the work to be carried out.
Some trees along the route need extra pruning and we
must improve the management of road signs, coordinating
taking down thousands of boards and signposts and
then putting them back up again. We also had a small
incident on the trailer at the end of the second night when
we discovered a problem with two axles. However, this
incident clearly showed the ability of the organization to
deal with this kind of problem, to adapt, get back on course
and successfully reach the target.

NICOLAS FEDORCZAK
Nicolas Fedorczak is a research engineer at the Institute for Research of fusion by magnetic
confinement at CEA /Cadarache. Following his degree and his first-year of Ecole Normale Supérieure,
he did a six-month internship in Garching in Germany where he discovered the world of tokamaks.
« That is where my passion for the subject developed due to the wealth of exchanges » he explains.
« The field of magnetic confinement consists of many specialities organized in working groups that
interact together » he says. In 2006, his Masters 2 in Fusion Science enabled him to validate a new
six-month internship studying the transport of particles
on the edge of the plasma. He completed this experience
with a three year thesis on the subject before taking up
a 2 year post-doctoral contract at the University of San
Diego, allowing him to acquire further knowledge on
the subject. Finally, he signed a permanent contract with
the CEA in September 2013 where he now focuses on
the control and behaviour of the plasma.
www.science-fusion.fr - www-instn.cea.fr

The first operation was a success, both technically and
in terms of organization. For four nights from 16th to
20 th September 2013, nearly two hundred people were
involved in the operation directed by Jean-René Vacher,
General Secretary for Defence and Security in the south.
Night after night, everyone adapted well and good
communication was maintained throughout the operations.
Whether between the command post controlled by Colonel
Roland Zamora from the Regional Centre for Road and
Traffic Information (CRICR) in Marseille, including staff
of the ITER Itinerary Coordination Unit and the Director
for Police Escort and his team, or between the Daher
teams who were driving the trailer and the teams of the
Aix-en-Provence Centre for Technical Studies, mandated
to measure the deformation of the bridges as they were
crossed by the trailer. The correct application of the
instructions for closing and re-opening roads listed in the
operations file and the creation of deviations ("S" routes)
undoubtedly contributed to keeping traffic relatively fluid
for residents and road users.
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September, 2013 including an update on the project being
studied in Mazaugues over the past year;
- The management plan to conserve 1,200 acres of
biodiversity in Cadarache;
- The « compensatory measures for biodiversity, design
and application prospects » thesis presented by Regnery
Baptist who received the highest honors on September
23rd, 2013;
- The public awareness campaign for biodiversity issues
which has, in particular, allowed nearly 7,000 school
children to discover the biodiversity trail at Cadarache
this year. ■

Why a complete rehearsal
in 2014?

The rehearsal now scheduled in Spring 2014 will enable
us to confirm the timing for the heaviest convoys (about
thirty of the 230 convoys expected over more than five
years). It will involve the same type of trailer (in mass
and size) as the one which allowed us to carry out the
measurements on the different road structures from
16th to 20 th September 2013. It will also validate all the
organisation in place for the real convoys.

