ITER Safety:

the consequences of Fukushima

Following the example of other nuclear operators
such as EDF and the CEA, ITER is presently studying
the safety evaluation method for its nuclear facility
with regard to the accident at the Fukushima Daiichi
nuclear power station The results will be presented
next January, then ITER will have eight more months
to prepare a comprehensive report of the additional

studies, including flooding, earthquake, loss of
electricity supply or the facility’s cooling system and
emergency management procedures in the event
of an accident. This additional study is undertaken
further to a letter received from Jean-Luc Lachaume,
Deputy General Manager of the ASN nuclear safety
authority in June 2011.

A favourable outcome and

8 recommendations

Following eight weeks of public consultation (from 13
June to 4™ August 2011), the enquiry commission has
issued a favourable opinion for « the continuation of
the authorisation to create a basic nuclear facility »,

with eight new recommendations. The phase of
optimisation of the detritiation and robotic systems
must be carried out before the experiments start.
A series of tests should be carried out as soon as
possible to validate the atmospheric dispersion
calculations. A solution must be found to reduce the
large quantites of gas emissions from the heating
station and zinc in the liquid releases. Additional
accident scenarios must be studied for the stress tests.
The system for the management of tritium waste
must be in place before the nuclear phase starts
(from 2026). Finally, an internal emergency plan and a
special intervention plan must be drawn up.

Less than 30 % of women go into careers in the
scientific or technical field. However, this is not true
in all fields of science and technology as can be seen
in biology. Catherine Cesarsky, High Commissioner
for Atomic Energy and member of the Science
Academy is a perfect example of the exception. She
has had an exemplary career as both astrophysicist
and development manager in numerous European
projects at ASE (European Spatial Agency) and ESO
(European Southern Observatory). « Women often
lack self confidence and generally don’t sell them-
selves enough », she explained during a round table
discussion organised by the WIN (Women In Nuclear)
PACA network on 6™ October 2011 in Cadarache. Sub-

Women and Science

jects included the effects of new energy, the related
scientific challenges and the professional role of wo-
men in the field of energy. This professional network
presided by Dominique Mouillot, President of Onet
Technologies, aims to promote careers for women in
energy as with the Euro Talents competition which
promotes mixed sex scientific and technical teams,
the Femme Energia prize awarded on 29 September
to Laetitia Grammatico, Manager of Legal Affairs for
Agence Iter France and advisor to the French High
Representative for the ITER project.

A new event, « Women and Science », which will
involve numerous engineering schools, universities
and technical institutes, is to be launched in 2012.

VISITS

If the number of visitors remains constant
at approximately one thousand per month,
the symbolic figure of 40.000 visitors will be

reached before the end of the year. At the end
of October 2011, more than 38.770 people
had already visited the construction site since
works started in 2007.
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In October 2011 the number of visits peaked
at 1.795, with 687 visitors in one day for
the open day on 15" October 2011 and then
180 school children and adults during the
science festival.

To organise a visit to the ITER construction
site, please write to visit@iter.org
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Figure of the Month

It is the number of companies working on the ITER construction site,
with between 500 and 600 employees on site at the end of October
2011 (compared with 400 this summer). These companies, many of
whom come from or have recently set up in the region, are working
on different tasks underway for more than a year now: construc-
tion of the three office buildings of the ITER headquarters (Léon
Grosse Provence-Axima joint venture and their subcontractors),
creation of the very high voltage electrical substation (RTE and their
subcontractors), the poloidal coil assembly hall, ITER’s largest
components (consortium headed by Spie Batignolles), tokamak
building site excavation and foundation preparation (GTM
Construction grouping) and the Spanish company COMSA EMTE for
the development of the second zone to house 3.000 site personnel.

More than 170 people are working on the office building headquarters

9'" ITER Biodiversity Committee

The members of the ITER biodiversity monitoring committee
presided by Yves Lucchesi, Sub Prefect of Aix-en-Provence and
Hervé Le Guyader, professor of biology at Pierre and Marie Curie
University, met on 6" October 2011 for the ninth monitoring
committee meeting. The main point of discussion was the
decisions necessary to follow the compensatory measures for the
impact of the land clearance of the ITER site, as established by
the local government decree dated 3 March 2008. « We have
made good progress on three out of four of the tasks stated in
the decree (thesis, conservation management plans for more
than 1.200 hectares of land, public awareness campaigns) but we
are having difficulties about land acquisition », explains Jérdme
Paméla, Director of Agence lIter France.
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On the Science Festival Stand

Discovering energy with plasma balls: a first step.

Ce AGENCE  ITER FRANCE

Science Festival

n Marseille, in the heart of the Science Festival installed in
the gardens of the Palais Longchamp, nearly three hundred
people (primary and secondary school children and many
families) were given the opportunity to enter into the world
of fusion and to speak with ITER physicists whilst carrying
out fun and inventive experiments. Meanwhile, in Aix-en-
Provence, the stand installed by Agence lIter France for the
science village at the Bellegarde youth centre echoed the site
visits organised by Anais Padilla of the Joint Visit Team. Here
you could learn about endangered species and preserving
old trees or get to know the different Mediterranean species.
As a result, 210 school children made discoveries about
the rich biodiversity of the ITER site and 180 children
and adults also made the trip to the ITER construction
site. These visits, along with the activities offered by the
Permanent Centre for Environmental Initiatives in Manosque,
have been very popular.

All year round, science is also available to schools on the internet
site www.scienceinschool.org, a kind of science Wikipedia.
It provides a solid reference data base for teachers and

students with information and activities in numerous
technical and scientific fields: physics, astronomy, biology,
chemistry, Earth sciences, fusion, etc. More than 350 articles
have already been published and translated into twenty eight
languages with the aim to make science as accessible as
possible to the general public. Numerous interactive experi-
ments are also available such as one aiming to bring particle
physics alive by building a cloud chamber, or one by Mark
Tiele Westra to make a spectrometer using a CD and a cereal
packet in order to explore the colours in everyday objects.
These publications are enhanced by the eight organisations
of the European network EIROforum (Cern (European
Organisation for Nuclear Research), EFDA JET, EMBL - European
Molecular Biology Laboratory, European Space Agency
(ESA), European Organisation for Astronomical Research
in the Southern Hemisphere (ESO), European Synchrotron
Radiation Facility (ESRF), European XFEL Free-Electron Laser
Facility (XFEL), the Laue-Langevin Institute.



Raising the Pylons
of the 400kV Line
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The first step is to dig the foundations for the new pylons which
will be erected next to the existing ones. This was started in
September 2011. The foundations need to be able to support
the steel structures weighing up to 100 tonnes and with a height
up to 50 metres. « For the calculations, for the deep and shallow
foundations, the technicians must take all the stress on the pylons
into consideration (cable weight, frost, wind,...) », explains Philippe
Charollais, Technical Monitoring Manager for the RTE (Electricity
Transport Network). Each of the four legs of the pylon is anchored
down by 4 to 6 stakes drilled into the ground in accordance with both
ground type and constraints. These stakes go down between 8 and
14 m deep into the ground and the metal structure which will act »-
as the base for each pylon leg will then be welded to the stakes. i
Finally, each base will be surrounded by concrete poured using
cylindrical shuttering in order to reinforce the foundations.
This work should be completed by the end of November, opening
the way for the erection of the pylons.

Questions for
ITER construction
Site Visitors
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ITER Creating

Visitors welcomed by Osamu Motojima (centre)

PROMOTING LOCAL SKILLS

ECONOMIC ACTIVITY

The experience of both the Sun Project in Saclay (France) and the JET fusion research facility in England has proved
that installing large research facilities not only generates economic activity, but also creates and reinforces the local
skilled workforce and builds bridges between the worlds of research and industry.

tis a proven fact that one job in a research facility leads to the creation of at least

one other job in the installation area. In this way, several companies have set up
in the region as a result of the ITER project and many more are working directly
alongside the ITER Organization (approximately 500 subcontracted employees).
The SNC-Lavallin company is an example of one of these companies. It has
extensive experience in the field of nuclear engineering, particularly with
Canadian and Indian Candu nuclear reactors. Having been selected by Agence Iter
France to work on the construction of the ITER office headquarters buildings in
Cadarache alongside the Léon Grosse Provence company, it has just gained
ground in south-east France by
taking over the Aix-en-Provence
company Setor, a general construc-
tion engineering company. The in-
crease in influence and importance

During the summer of 2011, thirty two new calls for tender were announced by
the international organisation and Europe via Fusion for Energy (F4E). In addition
to the pre-qualification of three consortiums by F4E (Cegelec with Joseph Paris,
NKM Noell Gmh with Reel and Eiffel Construction Métallique in partnership with
NFM Technologies and Cnim), to provide the means for handling heavy materials,
four other consortiums have also been pre-qualified with a view to awarding a
substantial civil engineering contract for the construction of the ITER nuclear
facility buildings (the Tokamak complex): the first is headed by Bouygues, the
second by Eiffage TP, the third by Vinci and the fourth by two Spanish companies
(FCC Construction and Iberdrola).

In this context, the business meetings to be held in Manosque (ITER Business
Forum), organised by the ITER Industrial Committee (see Interfaces 32) on
7" and 8" December 2011, look very promising. Nearly five hundred European
industrials are expected to attend.

at the ITER Headquarters

The inside of the medical building is nearly finished and the divi-
ding walls and woodwork of the welcome building are underway.
« At the moment, each office is being equipped with a convector/
ventilator connected to a shared hydraulic network which will
enable individual temperature adjustment for each room », explains
Frederic Allouch, Site Manager for Axima (plumbing/heating).

At the same time, 12.000 square metres of dividing walls
(1.000 square metres more than a football stadium) will be
erected in the buildings over the next five months. The curve
of the dividing walls means « the fixing rails will have to be

cut every 5cm to create the shape », explains Gregory Faty,
Fittings Manager for Léon Grosse. Meanwhile, the six patios of
the main building are having bay windows fitted as a source of
natural light for the middle of the building. This step should be
completed in December. Lower down, on the ground floor and
the lower ground floor, the 5oo seat amphitheatre is starting
to take shape. There is a particularly unusual opening along almost
the entire length of the one finished wall behind the stage looking
out onto the forest and hills of the Val du Durance.

ITER Headquarters

Topped With a Dome

A metal dome with a diameter of nearly 14 metres has
been in place on the roof of the ITER boardroom since
19" October 2011. It was delivered to the site at the end of

strain. Like the steel uprights of the footbridge, the dome has
been galvanised to avoid any problems of corrosion. The parts
are dipped into zinc to create a highly impermeable and rust

during the 15t October 2011 open day

The ITER construction site is open to the public from Monday
to Friday and during its open days. Visits have been organised
since the first site development work started in 2007 as part of
France’s commitment to the project. They enable a wide range
of visitors (politicians, institutional investors, French and fo-
reign scientists, school children,...) to meet the ITER physicists
and gain detailed insight into the mechanisms used in the
heart of the fusion reactor, to see the means necessary and,
above all, to gain a better understanding of this international
project. Here are some of the reactions from one of the many
visits organised on 15" October 2011.

Why did you visit
the ITER construction site?

The answer to this question is almost unanimous. « I’m
interested in it », is the most common response. « I’'m retired
but | keep up to date with progress, my grandchildren will
be affected by what happens here », confides Henri B. Jean D.
admits that « Curiosity brought me here this morning, it’s so
big that | wanted to see it for myself », whereas Vivianne T.
is more interested in forming her own opinion « on the
question of fusion ».

The ITER project is in favour of the development of technical of the numerous constructions of September and the thirty segments were put together in just resistant protective film.
- saentlf'lc SYNersles su$h as W'th. the'Meyra'rgue company the‘ '_TER cc‘mstruction §ite is LTS three days using a bolting system highly resistant to mechanical o >
Capsim. Using highly specialised skills, it has just created a definitely linked to this economic What are youl' feellngSo
simulation tool for the calculation of the ITER machine’s impul- development strategy. Other com- . L . . .
sive electricity consumption when being run at full power by the panies have decided to set up in Per- e wi ”_5 ucceed. Af l.‘er this vist . th{"’f that In 40 years e
research scientists. « The consumption profiles obtained will is to be cl he ITER proj (72 LAl (il @ (REARGIE (o MRS (PO Ee) (e
b din th h ical L he electrici ! DIl SR e' prO](:‘.'Ct, — electricity for the masses », declares Henri optimistically.

e use ‘Int e technical negotiations fort e electricity Supp!/ for example the Latecis mechanical ectrlca —_—_— Jean is more touched by the amount of money involved in
connection contract to be held bjtween ITER and the RTE (Electri- engineering and technical study . o the project : « Given the money invested we must obtain good
city Transport Network company) and will also enable us to check office, a subsidiary of the Latecoere F t b d S b 't t E th d results. It’s a positive thing for nations to have a shared
the impact of ITER on the national and European networks », group which is well known in the O o rl g e u S a IO n a r e project. »
explains Raymond Pauly, General Manager of Capsim. Whether aeronautical field. The electrical I B i
they be wind turbines, power plants, nuclear plants or solar i ineeri ) o WL

J .. s .p > o o and,meChamcal engineering group Tank: m*q in New Jersey by the Joseph Oat Corporation. Areva Federal Services have just been
energy, all electricity production and consumption facilities Soditech  also opened a local awarded the contract to produce this type of tank for the ITER project (13.2 million dollars). The most memorable
connected to the French electricity distribution or transport branch in Pertuis and it already
network must be able to prove that they meet with the required counts thirty employees working moment,
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standards and do not disrupt the network in any way.

on the ITER site. The German
company Kraftanlagen Heidelberg
(KAH) came across from the other
side of the Rhine valley to open a branch in Manosque three years ago and now
employs roughly ten people. Another German company, the C-CON engineering
and technical study company, decided to set up in Saint-Paul-lez-Durance to work
alongside the ITER teams in design, mechanical engineering, assembly and project
management studies.

Economic Indicator

The economic impact of ITER can be measured in terms of the number of contracts
acquired by French companies. « We have been monitoring this indicator since work
started. Between the 1°' of January 2007 and the 30" of June 2011, the cumulative
number of contracts awarded to French companies has a value of nearly 8oo million
Euros. More than 60 % of these calls for tender (478 million Euros) have been
awarded to local companies in the Provence-Alpes-Céte-d’Azur region of which a
little over 50 % are in the Bouches-du-Rhone department. « This indicator fluctua-
ted between 70 % and 80 % between 2007 and 2009 when the development work
for the preparation worksite, the construction of the international school and the
adaptation of the ITER itinerary were underway. The contracts awarded over the
past year or so have involved an ever increasing number of European and interna-
tional consortiums enabling companies to respond to the needs of the tender »,
explains Sabine Portier, incharge of Frenchindustrialmobilisationunderthe aegis of
the Ministries of Industry and Energy and the General Secretary of the ITER
Industrial Committee (C2l).

NEARLY 1.7 BILLION EUROS OF

CONTRACTS

The total value of the works, services and supplies contracts awarded by
the region, the French State, Agence Iter France, Fusion for Energy and ITER
Organization was nearly 1.7 billion Euros between 1° January 2007 and
30" June 2011, with:

- 314 million Euros for work carried out in accordance with France’s
commitments as host country for the project (road adaptations, the inter-
national school in Manosque, 4 years of site preparation works); nearly
80 % of these contracts were attributed to companies in the PACA region
(six departments).

- 1 billion Euros for the markets attributed by Fusion for Energy of which
366 million Euros for the project management and construction of the
ITER buildings (Poloidal coil assembly hall, excavation of the site of the
three buildings of the future Tokamak complex) and 634 million Euros for
the industrial markets (vacuum vessel, magnetic systems, etc.)

- 341 million Euros via the ITER Organization (services, engineering and
project management contracts, etc.)

IN'T ERFaces

The footbridge will be partly underground and partly above ground

Work to erect the footbridge which will link the office building
to the platform started on the earth mounds opposite the ITER
headquarters on 27" September. This almost 33 metre long metal
structure will create a link to the first floor of the platform which will
house all the technical rooms. The metal parts were manufactured
in Pau and then crossed southern France, transported to the site
by articulated lorry. « The structure was delivered in several parts.
We are assembling them all on the ground to create two 16 metre
long structures which will then be transported to the final erection
point where they will be erected using temporary props to support
the entire structure », explains Remi Favre, Site Manage for Léon
Grosse. The footbridge will be crane-lifted before being securely
fastened at both ends. Next, work on the windows and interior
fittings will start. The entire job should take about eleven weeks.

IN'T ERFaces

Earthing the substation

Whether they are for domestic or industrial use, or for research,
all electrical installations need to be earthed. Work on earthing the
electrical substation being built on the ITER construction site was
therefore carried out during September and October.

«All the massive metallic structures which will be carrying the cables
and the high voltage equipment in a few months time must be linked
together and to the earth » explains Philippe Charolais, Technical
Monitoring Manager for RTE.

12.000 metres of copper cables will link the framework of each of
the 310 structures to ensure total safety.

The visit enables people to discover the heart of this gigantic
site. Michel A. was impressed by the development of the road
network, « transporting the large components during the night,
as was explained, must be quite amazing ». Meanwhile, Jean
is completely dumb-struck by the size of the colossal building
where the biggest components of the machines (the poloidal
coils) will be assembled. But what really impressed him was
the seventeen metre deep hole for the Tokamak foundations.
« For me it was important to see the pillars which are going to
protect the building in the event of an earthquake. | was rather
unsure before the visit, but now | feel reassured ».

Visitors intrigued by the organisation of exce;ationally large con



