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In January 2011,  the platform was equipped 
with twenty additional piezometers, exten-
ding the existing network of 12 piezometers 
surrounding the platform. A piezometer is an 
observation system drilled into the ground 
shaped like a tube and 20 to 50 meters 
deep with a diameter of 150 to 200 mm. 
A pump can be introduced into the pipe to 
take water samples for analysis. Their situa-
tion and depth are decided by a number of 
parameters such as the presence of construc-
tion vehicles, soil type and the situation 
of underground water systems. The aim is 
to monitor and thus ensure the quality of this 
underground water.

International School: 
Beautiful and
Energy Efficient
At the official opening of the international 
school on the 24th January 2011, the school 
director Jean-Paul Clément was awarded 
the OECD 4th Compendium of Exemplary 
Educational Facilities. The award is attributed 
by an international jury (166 candidates from 
33 countries) and rewards coherence between 
the architectural quality of the establishment 
and the needs of its users. On an energy re-
presentatives level, the increased insulation 
of the walls, roof and windows along with a 
wooden framework and cladding to minimise 
energy loss. The buildings are heated by a 
heating system partly using wood as fuel. The 
ventilation is twin-flow with energy retrieved 
via a rotary exchange with CO2 detectors to 
modify speed. The need for artificial lighting 
is reduced, either by windows on both sides 
of the classroom or by additional skylights. 
Solar collectors are used to preheat the 
water for the solar water heating system of 
the boarding house, the restaurants and the 
housing and finally, the roof of the gymna-
sium is covered with a 1 230m2 photovoltaic 
membrane. Energy production is estimated at 
55 770kWh/year.

Cli ITER Letter

The first edition of the Cli ITER Letter was 
published by ITER’s Local Information Com-
mission (CLI) at the beginning of February.  
It presents CLI’s aims, lists its members and 
explains the role of monitoring, information 
and consultation established for each nu-
clear facility in accordance with the laws for 
nuclear transparency and safety.  On the 9th 
of February 2011, the service met, in Cada-
rache, for the fourth time since its creation 
in 2009.
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Cutting the ribbon.

Joyful atmosphere at the official opening on 24th January 2011.

On the morning of the official opening, even 
the bitter cold  could not dampen the spirits 
of the students of the Manosque interna-
tional school as they calmly, but impatiently 
awaited the festivities whilst waving their 
home country’s flag. At the main entrance 
gates, Louis Reich (German), Emmanuelle 
Roduit Aebischer (Swiss), Gauri Mahajan 
(Indian), their primary school classmates 
and their teachers were all happy and proud 
to open the doors of their school to regional 
representatives, parents and the press.  
The programme started with the arrival 
of Michel Vauzelle, president of the regional 
council, who cut the three-coloured ribbon 
with Bernard Jeanmet-Peralta, the mayor 
of Manosque, Pierre N’Gahane, Alpes de 
Haute Provence Prefect, Jean-Louis Bianco, 
President of the Alpes de Haute Provence 
General Council, Jean-Paul de Gaudemar, 
Aix-Marseille Academy Chief Education 
Officer, Osamu Motojima, General Director 
of ITER Organization and numerous guests.  
They then continued with a one hour guided 
tour of the establishment designed by the 
architects Jean-Michel Battesti and Rudy 
Ricciotti. Several steps were organised for 
the discovery of the fitted classrooms, all 
single-storey, which are now used by 
404 students (26 nationalities) from 
pre-school through to primary, secondary 

On the 24th January, regional elected 
representatives, students, parents and teachers 
shared an unforgettable day at the official 
opening of the international school.

Piezometer installation.

� �������
� � � �

��

�e�G�L�W�R �/�D���&�/�,���,�W�H�U���M�R�X�H�U�D���W�R�X�W���V�R�Q���U�{�O�H��
�G�D�Q�V���O�D���U�p�D�O�L�V�D�W�L�R�Q���G�X���S�U�R�M�H�W

�4�X�·�H�V�W���F�H��
�T�X�·�X�Q�H���&�/�,���"

�/�H���3�U�p�V�L�G�H�Q�W���G�X���&�R�Q�V�H�L�O��
�J�p�Q�p�U�D�O�� �G�H�V�� �%�R�X�F�K�H�V��
�G�X���5�K�{�Q�H�� �P�·�D�� �F�R�Q�À���p��
�O�D�� �S�U�p�V�L�G�H�Q�F�H�� �G�H�� �O�D
�&�/�,���,�W�H�U��

�0�D�L�U�H�� �G�H�� �6�D�L�Q�W���3�D�X�O���O�H�]���'�X�U�D�Q�F�H�� �R�•
�V�H�U�D�� �F�R�Q�V�W�U�X�L�W�H�� �O�·�L�Q�V�W�D�O�O�D�W�L�R�Q���� �M�·�D�L��
�D�F�F�H�S�W�p�� �F�H�W�W�H�� �U�H�V�S�R�Q�V�D�E�L�O�L�W�p�� �G�R�Q�W��
�M�H���P�H�V�X�U�H���W�R�X�W�H���O�·�L�P�S�R�U�W�D�Q�F�H����
�$�Y�H�F�� �O�H�� �F�R�Q�F�R�X�U�V�� �G�H�� �W�R�X�V�� �O�H�V�� �P�H�P�E�U�H�V
�G�H���O�D���F�R�P�P�L�V�V�L�R�Q�����M�H���Y�H�L�O�O�H�U�D�L���j���F�H���T�X�·�H�O�O�H��
�W�U�D�Y�D�L�O�O�H�� �G�D�Q�V�� �X�Q�� �V�R�X�F�L�� �S�H�U�P�D�Q�H�Q�W��
�G�·�L�Q�G�p�S�H�Q�G�D�Q�F�H���H�W���G�H���Y�L�J�L�O�D�Q�F�H��
�&�H�F�L�� �S�R�X�U�� �T�X�H�� �O�D�� �W�U�D�Q�V�S�D�U�H�Q�F�H�� �V�R�L�W�� �X�Q�H��
�U�p�D�O�L�W�p���W�R�X�W���D�X���O�R�Q�J���G�X���S�U�R�M�H�W���,�W�H�U��
�&�H�W�W�H���O�H�W�W�U�H���H�V�W���G�H�V�W�L�Q�p�H���j���Y�R�X�V���L�Q�I�R�U�P�H�U����
�1�·�K�p�V�L�W�H�]�� �S�D�V�� �j�� �Q�R�X�V�� �I�D�L�U�H�� �S�D�U�W�� �G�H�� �Y�R�V��
�T�X�H�V�W�L�R�Q�V���� �Y�R�V�� �V�X�J�J�H�V�W�L�R�Q�V���� �Y�R�L�U�H�� �Y�R�V��
�F�U�L�W�L�T�X�H�V����

�5�R�J�H�U���3�L�]�R�W����
�3�U�p�V�L�G�H�Q�W���G�H���O�D���&�/�,���,�W�H�U

�����������������������������
������������������
����������������
�������	����

������������������������������������������
��� �
������� ��
���	� ��� ����� ��� �
���� ������
������� ���
������� �������������� ���������

�����•���������•����•���������������������
�
�•����� ���� ���•���� 
����
������� ��� ���
�������������	�

•�����•� ������ ������ ��� �•
� 
���� �������•����
•� ���•��� ��� �•��������•�� ��� ������������•��
��� ������ �•��� ������ ���� ���� �
����•��� �����
��� ����� ��� �����
� �� ���� �•������•���� ��� ��
�
­����� ��� ����•��•�������� ��� ��
�
•��•�������� �•���� €� ���� �‚�•�� ���
�•�ƒ•����­�������
����
��������������•������
�•��� ��� �������� �
�
••����� ���� �•��� •
••����
�•���	

•���­•�����•�� ��� ��� �����������•�� ���
�
����•��� ��� �������� ��•��•�����������
���������•����������������•�������������•����
��������•�•����•����„��•���…���†‡��������
��
�������ˆ�������������	�•�‰��•�����•�
�����
���� ����� ��� Š�•��� ���� ���� �������•�� ���
���‹	� ��� ˆ������� ��� ��•��� ���� ���•���� ����
��� �•����� ��� ����•��•�������� •� •�����
�•��������•���������•��
��������Œ	

•�� �•
� 
���� ������� �������� �•����� ���
��
�•����•��� ���� ���� �•���� ��� ••�
Ž������������ ��� ‘
�����
� ’���
�����
��� ���“� �•��� •������� ���� ������
������������� �•��� ��� �•��� ��� ��� ����� ���
Š�•��������•ƒ���
���	�

��������������������������������������������������������
������

�����������������������������	

•�� �•������•�� �•����� ����­•�����•�
…�•
‡� ���� ���� ��������� ��� ���•��
����­•�����•�� ��� ��� �•��������•�� 
�������
������� ��� �•����� ����������•�� ����
����
��� ���������•�� ��� ��� �•�� Ž�����������
���‘
�����
�’���
�����������“�…••��Ž‘’‡	�

����� ���� ����� ��� ������ ���� ��� ”�
�������
��� �•������ �
�
����� ���� �•��•�
�
��
����� ��� ����
��������� �����•�����•��
��� ��•�����•�� ��� ����•��•��������� ���
�•��������� ��� �•���� 
�•�•������ ��� ���
����•������������
��	�

•��� ����
��������� ��� ������•������� ���
��„��•���
� ��� ‘–���
� ’���
����� …„‘’‡�� ���
”�
­�����������„������—
��•��������‘���
�
����������•��������•���	

���
���

���
���

���
���

���
���

���
�

� � � � � � � � � � � � ���

Site visits are free of charge and possible 
from Monday to Friday from 9 am to 5 pm.  
They can last from 30 minutes to one and a 
half hour, including a presentation of the 
international project in the conference 
room.

and high-school.
It was also the opportunity for the edu-
cational staff to present the work of the 
students, such as the exhibition named ‘My 
Childhood in Provence’ with paintings of 
‘the lavender room’, ‘the country of flowers’ 
and ‘the trees which create echoes’ or 
the exhibition about ‘Long term deve-
lopment and citizenship’. The older high 
school students from the scientific section 
proudly wore their school T-shirts as they 
enthusiastically presented their work on 
intercultural exchanges within the European 
Parliament and European voluntary work at 
the Euro village in Hungary. All the speeches 
highlighted the exemplary nature of the 
construction financed by the regional council 
and bearing the colours of both Provence and 
the world. •
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Masters in Energy 
Laws:  from theory 
to practice

After four months of courses at the 
Paul Cézanne University in Aix-en- 
Provence dissecting the theory of energy 
laws, the eighteen students of the new 
‘Energy laws and governance’ Masters 
degree are now progressively moving 
on to concrete cases. It also creates 
an opportunity to make professional 
contacts, such as on the 11th February 
when they met Paul-Henry Tuinder, ITER 
Organization’s legal advisor, specialised 
in legal and administrative questions 
applicable to ITER Organization. His is a 
wide-ranging field concerning the appli-
cation of ITER, international agreements, 
international laws, international working 
rights, respect of French safety and 
security rules, privileges, immunities 
and  fiscal laws concerning components 
arriving from the project’s partner 
countries (China, South Korea, the USA,  
Europe, India, Japan, Russia). The day’s 
programme involved a visit of the ITER 
site giving a good idea of the importance 
of the project.  It will be followed by a 
visit of the photovoltaic facility in Vinon-
sur-Verdon during their next session in 
Cadarache. 

Masters students.

A university visit.

Calls For Tender
Outlook for 2011
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The increase in work on the 
ITER site has led to increased 

excitement  in the two big tem-
porary office buildings presently 
housing the ITER and Fusion For 
Energy teams.
Work started last summer on the 
construction of the poloidal field 
coils building and excavation 
work for the tokamak building.  

New calls for tender are now 
necessary for the construction 
of ITER infrastructures and the 
installation facilitie. 
The biggest tender concerns 
the building to house the ITER 
tokamak as well as a group of 
adjoining buildings (assembly 
hall, control room, cryogenic 
building, etc). The estimated 

value of the contract is several 
hundred million euros.
A second call for tender, with 
a value of several millions 
euros, will be launched for the 
creation of handling systems 
to equip the tokamak buil-
ding and the assembly hall.  
Two 750 tonne bridge cranes 
are needed, equipped with two 
intermediary level bridges and 
a high capacity lifting device ca-
pable of moving 120 tonne loads.  
ITER Organization’s main calls 
for tender concern the transpor-
tation of all the components of 
the ITER machine which will be 
arriving from partner countries, 
the assembly of ITER’s toroidal 
chamber (plasma production 
chamber) and the welding 
of  nine sections to create the 
chamber. Finally, ITER’s cryoge-
nic facility, one of the biggest 
in the world, will also gene-
rate calls for tender this year. 
Tenders are being submitted and 
bids will be expected by the end 
of 2011. •

Seismic
Pads  

As with all nuclear research 
facilities,  ITER has to comply
with earthquake safety 
standards.
The tokamak building will 
therefore be placed on 
approximately 500 seismic 
pads installed between the 
lower raft and the upper 
slab of the building. 
The photo shows an example 
of a seismic pad system 
identical to the one that will 
be used under the tokamak 
building.

Service 
Contracts Also 
Involved   
This year will see a number 
of ITER Organization/Fusion 
For Energy joint calls for 
tender concerning service 
industries. They include in-
frastructure and office main-
tenance, upkeep of outdoor 
areas, security and access 
checks. Fusion For Energy 
has just called for tenders 
for the business zones on 
the platform as well as the  
creation of a second entrance 
gate to the ITER site due to 
open for new arrivals from 
2012 and therefore help to 
manage the  predicted peak 
numbers of approximately 
4 000 people involved in the 
construction of the buildings 
in 2014 and 2015.
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Electricity 
Supply for the 
Headquarters   

A call for tender was also 
launched last December 
for two high-voltage/low-
voltage electricity towers to 
supply electricity to the ITER 
headquarters.
Agence Iter France will 
sign with the chosen  
company at the end of 
February, shortly after 
the receipt of tenders. 
The components will be 
manufactured as of the 
month of March and should 
be installed in November for 
use at the beginning of 2012.

Housing: 
One-Stop 
Service for ITER 
Agence Iter France has proposed 

a first real solution to cater for 

the accommodation needs of the 

site personnel during the 2014 

peak. A request for proposals 

from specialised companies was 

launched during the first week of 

March 2011, for the creation of a 

centralised one-stop service for 

ITER housing needs. The service 

provider will carry out a quantita-

tive study (today’s estimate: 

creation of nearly a thousand 

lodgings) as well as a qualitative 

study (needs vary according 

to personnel categories and 

duration of stay on site). 

This is a first step, along with 

action taken by the local towns 

which could complement and be 

coherent with the region’s Val de 

Durance housing strategy.  

Approximately 4 000 people are expected during the peak of construction in 2014-2015.

Construction of the poloidal coil building is under way.

More than 610 million Euros have already been invested 
in services, studies and site development contracts for 
the ITER project in Cadarache. New calls for tender are 
being prepared.
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Call Agence Iter France
on +33 4 42 17 46 92

or write to
visit@iter.org !

Seismic Pads
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31st  March - 1st  April

‘A Taste For science’

workshops

On the 31st March and 1st April, Agence Iter France 

will welcome one of the secondary school groups 

participating in the CEA/student meetings.  More 

than seventy  research scientists and technicians 

from the CEA and their partner companies will 

participate in the event organising interactive and 

educational workshops for the 200 pupils coming 

from schools of Bouches-du-Rhône, Var, Vaucluse, 

Alpes-de-Haute-Provence, and this year, even two 

schools from Corsica.

The organisers also see it as a way to boost pupils’ 

present fl agging interest in scientifi c careers.  

According to the Pisa ranking (Programme for 

International Student Assessment) carried out 

for the OECD (Organisation for Economic Coope-

ration and Development) and published on the

7th December 2010, ‘France ranks only 27th out of 

65 for scientifi c culture and 22nd for mathematical 

culture’. These events are a real opportunity to 

give pupils a ‘taste for science’.

Iter
Internal view of the JET installation, England.

collaboration with JET.
This programme was approved 
in 2005 after fi ve years of hard 
work.  It will allow plasma perfor-
mance tests in new experimental
conditions.  
JET closed down in 2009 and since 
then, thousands of the internal 
components have been changed.  
The 4 500 tiles of the fi rst inner 
surface wall have been replaced by 
beryllium elements and tungsten 
components have been installed 
on the divertor.  ‘It’s a real work of 
art that’s been in progress for more 
than a year’, explains Pascale.
With these new components,
the JET facility will be back in 
working order by the summer 2011 
with experimental conditions as 
similar as possible to those of ITER.
Its results should provide a solid 
basis for the fi rst ITER experiments 
due to be carried out in 2019. •

JET component installationRobot inside JET Meticulous work

 

Z, A Critical Number
To avoid too high a level of radiation that disperses 
the energy in the centre of the plasma, the  protective 
material subjected to the strongest fl ux needs to 
have a low atomic number.
Three types of materials will be used in the heart of 
ITER for their respective advantages.
Beryllium has a low atomic number (Z=4) but also a 
low fusion temperature  and a high erosion rate. It is 
used on the walls furthest from the plasma (several 
hundred square metres) inside the vacuum vessel.
Tungsten has a high fusion temperature and 
suffers little erosion but it also has a high atomic 
number (Z=74) which creates high radiation in 
the plasma. It will be used on surfaces tolerating
a medium intensity fl ux around the divertor zone 
(one hundred square metres).
Carbon is a very good conductor with very high 
thermomechanical properties and a low atomic 
number (Z=6) but a high erosion rate.  It will be used 
in the divertor areas receiving the highest energy 
fl ux (approximately fi fty square metres) during the 
ITER machine’s fi rst operational phase. It will then be 
replaced by tungsten once the machine moves into 
the nuclear phase.

The Atomic Number     

Atomic nuclei are represented by the atomic 
number Z, the number of protons they contain,
and by their mass value A, representing their total 
number of nucleons (protons and neutrons).  

Elements containing the same number of protons 
but different mass values are called ‘isotopes’.  
For example, deuterium and tritium (fusion fuels) 
are hydrogen isotopes with, respectively, one or 
two neutrons per proton. 

Beryllium, Tungsten 
and Carbon: Assets     
Beryllium is fragile but it is lighter and six times 
more resistant than aluminium.  Its ductility rate is 
approximately one third higher than that of steel.
It has excellent thermal, non magnetic conductivity.  
In nature it is mainly found as oxides or complex 
aluminosilicates, with the best known examples 
being the precious stones emerald and aquamarine.
It is mined from thirty minerals, principally from  
mines in the USA, China and Mozambique.

Tungsten is used in different fi elds such as the 
metallurgy, mineral and petroleum industries.
It is used to make electric light bulb fi laments, 
television sets and electrodes. Its very high fusion 
point also makes it interesting for use in spatial 
applications.

The name carbon comes from the Latin ‘carbo’, 
‘carbonis’ meaning ‘coal’. It has existed since the 
beginning of the Earth and was created by nuclear 
synthesis in the heart of stars which exploded 
before the solar system was formed. This chemical, 
non-metallic element (symbol C) exists in solid form 
as graphite, diamonds and fullerenes. It is apprecia-
ted for its thermomechanical resistant properties 
and is used in nano-tubes, video cameras, cars and 
speed boats to name but a few.

Plasma-Facing  
Components
The components lining the interior of the fusion 
research facilities are subjected to extreme conditions.
The European JET research facility in England has changed
a large number of its internal components, a change that will 
enable scientists to gain even more expertise in the field
of interactions between plasma and the fusion research
facility inner walls. 

During the 1990s, major 
scientifi c progress was made 

in the fi eld of thermonuclear 
fusion.In 1997 the JET research 
facility produced 16 000 kW of 
fusion energy in one second and 
in 2003 the Tore Supra facility 
in Cadarache controlled plasma 
discharges for more than six mi-
nutes. These results contributed 
to establishing the objectives for 
the next generation of tokamaks, 
such as the ITER facility, where 
both tasks should be performed 

simultaneously combining fusion 
power (several hundred MW) and 
duration of discharge.  
The components in  contact with the 
plasma are exposed to heat fl uxes 
which, at ITER, could reach 15 to
20 MW/m2, in other words equi-
valent levels to those endured by 
the nose of a space rocket when it 
re-enters the atmosphere. In fu-
sion research facilities, materials 
are eroded by the bombardment 
of  highly energetic plasma par-
ticles, thus creating impurities. 

‘These impurities can accumulate 
in the centre of the plasma and 
reduce its performance by dilu-
ting and cooling the fuel mix’, 
explains Pascale Monier-Garbet, 
a physicist at the Magnetic Fusion 
Research Institute (CEA/IRFM). On 
the inner walls, these impurities 
can create loosely adhered layers 
which could then turn into dust. 
Moreover, when plasma discharge 
is maintained for a long time, the 
heat up and cooling systems are 
therefore necessary.
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Proton ElectronNeutron

hydrogen deuterium tritium

As they obtain  increasingly perfor-
mant plasmas, research scientists 
are gaining a better understanding 
of how to control these impurities.

Controlling the
Plasma-Inner wall 
Reaction

This control is ensured by a diver-
tor: a kind of exhaust pipe placed 
in the lower part of the machine 
in which the fusion reactions take 
place. Used in most fusion facili-
ties, this component distances the 
plasma-inner wall reaction area 
from the heart of the plasma in 
order to preserve it from eroded 
impurities. It is made up of several 
thousand elements and withstands 
the highest heat fl uxes (surface 
temperatures of up to 2 000°C).  
In facilities equipped with an active 
cooling system, high pressure 
water circulates constantly inside 
the components to remove the heat 
created by the plasma.

Combination of
Materials

The components are therefore 
subjected to very high thermome-
chanical constraints which test 
their resistance, hence the need 
to research the best possible com-
bination of materials. This choice 
is the result of more than 20 years

Internal plasma-facing components (yellow) 
and divertor (pink) - Artist’s view.

26th March
Vox Amicorum in Manosque

The ‘Vox Amicorum’ choir 

will be giving a concert 

on 26th March 2011 in the 

Saint-Sauveur church 

of Manosque.  Based in 

Anvers, the choir brings 

together artists and 

musicians of different 

European countries (Germany, Belgium, France, Italy and Great 

Britain). They organise concerts in famous European places 

such as the Basilica dei Frari, the San Polo church in Venice, 

La Madeleine church in Paris, Vézelay basilica, Oxford cathe-

dral, Saint-Michel and Saint-Gudule cathedrals in Brussels.

The performance in Manosque is part of the intercultural 

dimension with music creating a strong link between regional 

inhabitants and ITER Organization’s personnel, in collaboration 

with Agence Iter France.

The JeT Makeover
Started in October 2009, the JET makeover is a real technical feat. Using a robot, nearly 40% of the 
carbon tiles which lined the inside of the vacuum vessel had been replaced by the end of December 2010.
Two teams (one led by Andy Parsloe, the other by Ian Merrigan) are 
working on the high precision welding of new components inside 
the vacuum vessel. A new heating network has been designed and 
installed with the help of American and Brazilian design teams as well 
as new infra-red cameras for high precision temperature checks of the 
plasma-facing components: a real challenge with metal inner-walls.  
IRFM research studies have contributed to these systems for real-time 
component temperature control.

To follow JET’s progress go to: www.jet.efda.org/jet/news

of experimental programmes with 
research centres in Europe which 
have defi ned the advantages and 
disadvantages of each material 
(see insert ‘Z, A Critical Number’).
During the 1990-2000 decade,
fusion research facilities chose 
light materials such as carbon. 
‘This material is much appreciated 
for its thermomechanical resistance 
in existing machines, but in the 
future fusion machines it will create 
a problem of tritium retention’, 
explains Emmanuelle Tsitrone, a 
physicist at IRFM. However, the 
problem can be avoided by using 
other materials as was proved 
by the German ASDEX-Upgrade 
machine. Its carbon components 
were progressively covered with 
tungsten between 2002 and 2007. 
Studies have shown that tungsten 
is a very resistant, chemically inert 
material with a lower erosion rate 
than carbon if the plasma is main-
tained at a favourable temperature.  
On the other hand, it has the disad-
vantage of reducing the discharge 
performance if it enters the plasma 
composition, even in very small 
quantities.  
In  2004, in preparation for the 
ITER experimental programmes 
which will enable the testing of a 
combination of materials previously 
only tested separately in different 
tokamaks, the idea of an ‘ITER-Like 
Wall’ programme was suggested in 


