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Abstract 

The implantation of a nuclear facility such as ITER (about 20 buildings on 40 ha) requires 
many preparatory studies, particularly with respect to: Underground characteristics; 
Topography, layout; Deforestation, excavations; Networks, fences and roads; Impact of 
seismic hazard on design. 

This paper presents the main results of these studies, carried out within the European ITER 
Site Studies framework. A dedicated paper [2] in the conference deals with the transport 
studies. 

To choose the site for ITER implantation, detailed geological, hydrogeological and 
geophysical investigations have been carried out. Taking into account the meteorological data 
(particularly the main wind direction), topography, access, electrical supply, fluids needs and 
constraints (gravitory systems), buildings and roads have been implemented. 
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* See the list of EISS (European ITER Site Studies) Team members in [1]. 



The location of ITER was chosen taking into account the project needs and the Cadarache site 
specifics. Technical studies have been carried out since 2001, in the following areas: 

1. Geology and hydrogeology 

After a survey of the surface geology at ground level and earlier geotechnical studies around 
the Cadarache centre, a site for the Tokamak building was selected. 

Detailed investigations have been carried out on the whole site (see figure 1), including: 

• 4 kilometres of seismic refraction lines, which allowed to know the depth of limestone, and 
to check there are no faults under the site; 

• 60 drillings (with a depth reaching 60 metres), which allowed to determine soil 
characteristics (mechanical and dynamic), particularly a soil bearing capacity higher than 
100 t/m²; 

• Some of these drillings are equipped with water level probes. Since the beginning of 2002, 
the maximum level reached by water is located 3 metres below the Tokamak building 
basemat. Studies are continuing, to see what could be the maximum level of the 
groundwater (with important rainfalls which occurred before 2002), and to design a 
drainage system (if necessary). 

Figure 1 is a cut (across the Tokamak building location) resulting from these investigations, it 
shows the different kind of soils observed (green is limestone, other colours represent 
alluviums), the level of platforms, the level of basemat, the groundwater level. 

Figure 1: Geological section 

 

2. Topography, layout 

Figure 2 shows the layout of the site and the main wind direction (which comes from the 
West). 
To minimize excavations (about 2.6 millions m3) 4 platforms will be created (maximum 
height difference between 2 platforms: 4 metres). 



Figure 2 : Layout and 1/500 scale model 

 

The Nuclear Complex (Tokamak – Tritium Buildings, Hot Cell, Radwaste, Personnel Access, 
Diagnostic Buildings), the Assembly Hall, Site Service, Cryogenic Buildings, the Control 
Room and the Office Building (800 persons) are located on one platform. The Magnet Power 
Conversion buildings are on a second platform, while the High Voltage Substations area and 
the Cooling towers are located on two more platforms. 

In addition to these “generic” buildings, Europe proposes some “specific” buildings necessary 
for the construction and the exploitation phases: a Welcome centre (1600 m²) to help foreign 
staff and their families with their insertion in the region, and to welcome visitors; a Medical 
and First Aid building (260 m²); a Restaurant (6600 m²), for ITER staff and visitors; two 
Control Access buildings (750 m²): one at the entrance of the whole facility, one at the 
entrance of the Nuclear area. 

 

3. Networks 

3.1 Electrical network 

The electrical network around CEA Cadarache includes many lines (400 kV, 225 kV) and two 
powerful nodes: Boutres 400/225 kV and Sainte-Tulle 225/63 kV. 

Many options have been studied and compared with respect to technical, financial and 
environmental aspects. The network capability to supply ITER at Cadarache has been tested 
with reference to the ITER site requirement and assumptions. 



Impact on the grid has been evaluated by simulations. 

Two solutions are possible: supply of Auxiliary Systems in 225 kV and Pulse Power in 
400 kV, or supply of Auxiliary Systems and Pulse Power in 400 kV. 

The second solution is the reference for the Cadarache site because of many advantages: it 
reduces the costs of electricity (transport at 400 kV level), it increases the reliability of the 
supply (ring supply), it minimizes impact on the environment (no need of new lines). 

This solution consists in replacing the existing 400 kV single line of Tore Supra by a double 
400 kV line (on the same path of 4 km), building a new 400 kV substation near ITER. 

A synergy between ITER and the Cadarache centre is envisaged: during the construction 
phase, Cadarache centre could provide the ITER worksite's electrical needs, during the 
operation phase, Cadarache electrical infrastructures could be used as a backup for ITER and 
vice versa. 

Figure 3: High voltage supply scheme 

 

3.2 Fluid networks 

The existing infrastructure of the Cadarache centre concerning potable water and effluents is 
used for ITER (see figures 4 and 5). 



Figure 4: Overall scheme for Water supply and Sewage 

3.2.1 Potable water supply 

ITER needs 400 m3/day of potable water, which will be supplied by the CEA pumping 
station, only 2 km of pipes and a 1500 m3 tank have to be built. 

3.2.2 Effluent networks 

ITER is foreseen to host 1000 people and to discharge 200 m3/day of industrial sewage. 

The sanitary sewage will be sent (via 4 km of new pipes) to a treatment station (to be built), 
which is designed for 1500 people to take into account visitors of the “specific” buildings. 
The industrial sewage will be sent (via 1.5 km of new pipes) to the CEA industrial network. 

3.2.3 Cooling water network 

Water (16 m3/min average, 5 m3/min when no pulsing) is taken from the Canal de Provence, 
and brought by gravity down to ITER (new pipe with a length of 9 km, 600 mm diameter). 

Two thirds of the water evaporates, the remaining (maximum 3000 m3/day) is sent to 4 basins 
(operating simultaneously: one filling, one discharging, one controlling, one for safety 
requirements) to be controlled before discharge in river. 
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3.2.4 Rainwater network 

The first flow of the surface rainwater is collected in a confinement basin (to be radiologically 
controlled), and then the surface water is sent to a regulation basin (to limit the flow in the 
network and to avoid flooding). 

Figure 5: Fluid networks layout 

 

 

4. Impact of seismic conditions 

The seismic conditions in Cadarache are somewhat different than those taken for the design of 
ITER, being less stringent at low frequency and more at high frequency. Studies were 
launched to estimate the capacity of the Tokamak building to cope with these seismic 
conditions, and to determine the necessary adaptations and reinforcement if any. 

Figure 6: Comparison between the generic site “ASME” and Cadarache site specific Design 
Response Spectra (SMS and Paléoséisme) 
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A 3D mesh (see figure 7) of the building was made, and then a spectral analysis allowed to 
identify the main modes (in horizontal direction) in the range 3.6 – 3.7 Hz, where Cadarache 
and generic spectra are similar. Stress computations show that the building is able to cope 
with the Cadarache seismic hazard without significant reinforcement. 

Figure 7: 3D mesh of the Tokamak-Tritium building 

 

The use of paraseismic bearings has been also studied: this system permits to reduce the 
acceleration in horizontal directions. 

Both structural options are feasible, and show that the implantation of ITER is possible in 
Cadarache, without major modification compared to the generic site. 

 

Conclusion 

The deep technical analysis performed between 2001 and 2003, and completed in 2004, 
briefly summarised above shows that Cadarache has many advantages for ITER implantation. 
Let us recall for example the excellent limestone underground, the double 400 kV supply, the 
cooling water supply by gravity, ensuring a safe supply… This technical environment, 
particularly favourable, induces a modest adaptation cost. 
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