While the columns keep increasing in height (nearly 50 meters high for the left artery and 24 meters high for the
right artery of the building), teams from the Vinci (France), Ferrovial (Spain) and Razel (France) consortium have
started working at ground level to assemble the elements of the roof for this large hall. With over 6,000 m2 of surface
area, the assembly building roof will support several unusual lifting tools: two 750 tonne cranes and a beam with
a lifting capacity of 1,500 tonnes for the assembly of the larger components; two cranes with a lifting capacity of
50 tonnes each to assemble the smaller components. A heavy load lift the same size as a bus (to lift 120 tonnes) will
complement this facility. The company NKM Noell (REEL group) will deliver the first lifting tools next Autumn.
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The last employment forum, held at Cadarache Castle
on 4th June 2015 by the association Saint Paul Emplois,
mobilized forty companies among whom were large groups
such as Spie Nucléaire, the companies of the Omega/
Cofely consortium, the Spanish company ENWESA and also
temporary agencies. The 350 job offers presented covered
a wide area of expertise: from engineering, construction
and public works through to people care.

FIRST
TRANSFORMERS
SET UP
After their arrival in Cadarache on Thursday, May 21st at 5 a.m.,
the first two transformers were installed on the ITER site just the
next day. Specific lifting equipment was used by thirty workers
of the Spanish company Ferrovial to set up the power reducers/
converters each weighing around 80 tonnes. The transformers are
now positioned on rectangular concrete platforms over 13 meters
long and 7 meters wide.

A day

A WELL-WRAPPED
HEART
Transformer installation

UPCOMING SITES
Several sites have started around the construction site of the tokamak complex. They are the three buildings needed
for fusion experiments. Since early May 2015, excavation work aimed at preparing the floors has been in progress for
the technical building for the radio-electric wave heating system (one of the heating systems of the facility) as well as
another technical building. By the end of 2015, VFR teams will have produced a concrete slab allowing the installation
of the metal structure of these buildings. Not far from these construction areas, two buildings, which will house the
cooling jacket of the installation, will be started next Autumn.
The heart of the site

SCHOOL COMPETITION

Given its dimensions (30 meters in diameter and over
35 meters high), the organic envelope of the ITER tokamak
is one of the most imposing structures. The entire tokamak
building will be built on five levels rising from the first slab.
The construction of the first of the five levels started in
February and will continue until the end of the year. This
level comprises the part of the envelope which will support
the cooling jacket of the installation called the "cryostat".
It makes this step one of the most complex to implement.
The end of this construction is scheduled for early 2018.

SCHOOL VISITS
Monday to Friday!
ITER Robots 2015

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

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

Since 2007, Interfaces is edited by the Agence ITER France and
freely distributed upon request, it provides information about the
ITER construction site at Cadarache which is financed by Europe
and France (including a part of the local authority contributions of
the PACA region).

Arborium 2015

B-Bot (Collège Carcassonne in Pélissanne) and Orbiter (Lycée Antonin Artaud in Marseille) were the winners of
the ITER Robots 2015 final held on May 20 th in Manosque. On June 4th, the St-Vincent-sur-Jabron primary school
came first in the Arborium 2015 competition. As well as promoting a healthy competitive spirit, the events organized
by Agence ITER France for this popular science program are great catalysts. They provide knowledge of the scientific
and technical world by mobilizing many disciplines and bringing together the worlds of research and teaching.
Videos and photos on www.itercadarache.org
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IMAGE

OF THE MONTH
-

Assembly of components of the inspection robot currently
being installed on the Chinese tokamak « East » within
the framework of a Franco-Chinese collaboration.
This inspection robot (an articulated arm) was developed
by teams from the Magnetic Fusion Research Institute (CEA)
in the 2000 s to conduct remotely operated interventions
in the heart of the fusion installations under ultra high
vacuum and temperature conditions.

FRANCO-BRITISH
COLLABORATION
-

The Amec Foster Wheeler group
working with Provencal companies.

© C. Roux - IRFM (CEA)
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T

he Amec Foster Wheeler company has reinforced the « ERHA »
consortium that it manages. It has welcomed the French
company SAS Reel (1,800 people around the world) as
part of the new robotics contract signed with the European agency
Fusion for Energy (F4E). Involving an amount of 70 million euros,
this 7 year contract is for the design, manufacture and integration of
a remote-controlled handling system for one of the ITER heating
systems (the neutral injection device). As part of the newly established cooperation, the French company Reel SAS will be responsible for providing a specific lifting tool, called a « monorail crane »
for moving components.
The ERHA consortium, created in 2013, brings together research
institutions and European companies (CCFE - Culham Centre for
Fusion Energy, Hyde Group and Capula in the UK, Wälischmiller
Engineering GmbH in Germany, VTT and TUT in Finland and
KU Leuven - MAGyICs in Belgium) specialized in the design and
manufacture of remotely operated tools to be used during ITER

Remote controlled system
maintenance operations. « For the next seven years, our aim is
to continue to develop our local expertise and therefore generate
local partnership opportunities. We would like to strengthen our
ties with ITER and F4E on the basis of an integrated and collaborative approach so as to participate in the development of fusion, »
explains Kris MacCrory, business manager for the Amec Foster
Wheeler company. Today, more than twenty people have joined
the branch in Aix-en-Provence which should count fifty employees
by the end of 2016 and 150 in three years time.
1

Neutral beam injector.

In May the French and Spanish companies Axon and SGenia, in charge of manufacturing the sensors for measuring
the current running through the ITER plasma, signed a 350,000€ partnership agreement with the European
domestic agency F4E. Axon, specializing in the production of industrial cables, will be responsible for the
manufacture of interconnected cables and their fastening system, while SGenia will make the mechanical
interfaces. Once made, all the items will be sent to Japan to be integrated into the ITER toroidal coils used to
produce part of the magnetic field. Axon is also working on the cables connecting the magnets of the vacuum
chamber to the temperature change detection system. A prototype is being developed in their workshop based in
Montmirail, near Paris.

ID2 FORGES LINKS THANKS TO IBF
Based in Peyrolles-en-Provence for the last three years, ID2 increased its workforce by 40% between 2012 and 2014,
gaining ground as a providor of precision mechanical engineering, boilers and piping as well as assistance in project
management, technical support of large groups and software development for industrial monitoring. ID2 has already
carried out several handling and project management assistance studies for MUP, a precision machining company
based in Corbières. ID2 was also singled out by large international groups at the ITER Business Forum (IBF) organized by
the C2I. This is where ID2 met TATA and Mitsubishi (MHI). « First surprised by the presence of such a small
business at the IBF held in Seoul, Mitsubishi truly saw our potential at the last IBF held in Marseille in 2015.
Its representatives sent us a B to B questionnaire prior to a contractual agreement within the framework of MHI's
future markets », explains ID². They are currently considering their strategic choices regarding the accompaniment
of large groups, so the team could well expand in the coming months.

UPDATE

A BROADER APPROACH

A DAY
ON THE ITER CONSTRUCTION SITE

Construction site meeting

THE ITER PROJECT IS UNIQUE DUE TO THE SIZE OF THE BUILDINGS CONSTRUCTED, TECHNIQUES USED AND SITE
COORDINATION NECESSARY.

T

hursday at 5:30 am. the first teams arrive in the locker
room to equip themselves before taking the path that leads
them to their work area. More than seventy formworkers,
crane operators and welders are preparing to start work.
They reach their work area on which a complex building that will house
the heart of ITER is gradually emerging.
The surrounding quiet fades as the construction equipment starts-up.
The five 80 meter high cranes come to life. The grinding of the mixers
as the concrete plant springs into action seems to interact with the
sound of the metal workers assembling the steel structures for the walls.

TRANSMISSION BELTS

The teams are now all present, it's time for an update with the site work
managers, Josep Usach Muñoz, a Catalan engineer from the school
of bridges and roads in Barcelona and Benjamin Sar, a civil engineer
from Perpignan who graduated from the school of public, construction
and industrial works in Paris. Both are site managers working for
the Vinci-Ferrovial-Razel consortium (VFR). Today they coordinate
six foremen that each manage twenty teams. Among them, fifty
metal workers from the SAMT company, one of the subcontractors
mobilized by the VFR Franco-Spanish consortium. Alongside them,
Loïc Naffrichoux, site manager, reviews security measures with each
team leader who oversees workers on site. It's also time to update on
work progress and work planned for the morning.

From one day to the next, the work of these foremen is completely
different. Management of teams and documents concerning the
execution of works, budget control, schedule monitoring... They are an
essential transmission belt in the organization of the site. They are the
link between the teams on site doing shift work (see box), the support
teams based in the offices of the business area and the teams of the
Engage consortium in charge of project management. The entire project
is managed by an integrated project management team (70 engineers
and technicians from Fusion for Energy and ITER) led by Laurent
Schmieder.
« ITER is a big complex project with several constructions launched
simultaneously which require great precision in the execution of the
work. The civil engineering culture is not the same from one team to
another. These meetings allow us to check the details with each group
so that everything fits together perfectly in the end. This exchange also
allows time to harmonize and clarify rules of work between the teams
who do not always have the same experiences, professional practices
and references », confirms Loïc Naffrichoux from Bordeaux who forged
his experience over the last twenty years on large sites in France and
in the Indian Ocean (Madagascar and Mayotte). It's also a way to take
stock of the possible need for training to update their knowledge, such
as the training on earthing the lightning protection systems.

INNOVATIVE
APPROACHES

For everyone, the construction of ITER is truly unique and they
participate in its realization with pride. « Today we are building
a research facility that is unique due to its dimensions. Everything
is calculated to the millimeter with a constant strive for perfection.

Josep Usach Muñoz, a Catalan engineer

On the ITER construction site, everything is pushed to its extreme,
be it through technical, safety or quality initiatives » explains
Thierry Da Cunha, from VFR. The high level requirements for the
construction of the tokamak building is also the source of much
innovation both technically and in the organization and definition
of security policies and quality processes. For example, the French
company Outinord has developed several types of panels to facilitate
insertion of steel rods used in the reinforcement of the walls and
the placement of about 80,000 anchor plates for fixing future
equipment. In the same way, twelve plexiglass mounting modules
have been developed by VFR. This transparent casing of the circular
chamber facilitates the positioning of anchor plates, optimizes
production time and checks the progress of the construction of
this chamber. The French company has developed a specific CLRM
formwork module to allow teams to reduce the shuttering time of
the most voluminous columns. Similarly, a model of one-eighteenth
of the central circular wall of the tokamak building was created
to enable the verification of constructability of the wall and its
interface with the crown - a complex steel and concrete base which will support the 23,000 tonne machine.
On the security front, the ITER project is a concentrated mix of
all the measures concerning major projects in France. The very
large heights necessary (several tens of meters) necessitate the
introduction of specific methods. For example, the guardrails are
fixed to the structures to limit the risk of falling.
It is now 2 p.m., it's time for Joseph, Benjamin and the site managers
to prepare for the arrival of the teams that will work the second shift
finishing at 11 p.m.

TEAMS WORKING SHIFTS
Given the increased workload on the construction of the
assembly hall and the tokamak complex, teams have been
working in rotation since June:
- From 5:30 a.m. to 9:30 p.m. on the site of the assembly
hall, involving fifty people and a dozen companies;
- From 6 a.m. to 11 p.m. on the site of the tokamak complex
(in total about 120 workers, over fifty companies).
Not far away, about thirty people (twenty companies) are
making the support platforms for the electric transformers.

ITER at Cadarache is not the only fusion research facility project with ensured in-kind funding. In April, Air Liquide
supplied the components of the cryogenic system for cooling the superconducting magnets of the Japanese
tokamak JT-60SA. An opportunity for the Japan Atomic Energy
Agency to bring together almost 200 high-level European and
Japanese guests mobilized by this project. The JT-60SA is one
of three projects accompanying the ITER project and uniting
Europe and Japan in the "Broader Approach" agreement since
1997. The other two projects involve a fusion simulation center
equipped with a super Bull computer and the IFMIF-EVEDA
program dedicated to researching a future neutron production
facility for the qualification of materials for future fusion
JT-60 SA
facilities.

VERY IMPRESSIVE
MODELS
A model is made for each very complex structure to be constructed on the ITER construction site. The model of the
organic chamber was finished on March 26th, 2015 following the casting of around 250 m3 of concrete. Objectives
were reached! Technical solutions have been found for different unique points for the construction of the structure:
steel reinforcement density, conformity of implementation of concrete, interference between the reinforcement
and the anchor plates...

ITER
AND BIODIVERSITY!
After their initial surprise, those visiting the stand animated by Agence ITER France as part of the ITER open day
(800 people registered) joined in enthusiastically. Throughout the day of May 30th, parents and children discovered
the ecosystems adjacent to the construction site, observed decomposers involved in the recycling of natural
elements in the soil and discovered the very long list of protected species living close to the site. It also provided
the opportunity for everyone to test their knowledge on the biodiversity application before diving into the world
of ITER and one of the largest construction sites in Provence.

KEY MILESTONES IN 2015
July 2015: Launch of two new technical buildings (heating systems and hygiene building).
August 2015: Start of the second level of the tokamak building and completion of the steel structure of the assembly hall
and roof lifting.
September 2015: Start of construction of two cryogenics factory buildings.
November 2015: Installation of the rails for cranes of the assembly hall. Finalization of the access building close to the
tokamak building.
End 2015 - beginning 2016: Connection of transformers to high voltage substation.

Loic Naffrichoux, site manager
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