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FE200 is an Electron beam (EB) 200KW test facility stemmed from partnership between AREVA NP Technical Centre in Le Creusot

(F), and Tore Supra team in CEA Cadarache (Euratom/CEA Association). Since 1992, it is dedicated to high heat flux testing of

pressurized water cooled plasma facing components for fusion devices, as for example the ITER and TORE SUPRA tokamaks. 

During a high heat flux testing, the heated surface of the tested component is swept by the accelerated electron beam. The heated area

parameters (dimensions, location), the shape of the flux - flat or peaked – are computed. The absorbed heat flux is measured by

calorimetry: all loop parameters are controlled with feed-back on the pressurized water loop, so that deposited heat flux onto the

component is perfectly known. During typical thermocycling testing campaigns, the deposited heat flux and heated surfaces are kept

constant. It is assumed that an increasing of infra-red surface temperature detected during the thermocycling step may be due to a

failure or a damage propagation of the tested component.

In this framework, the reliability of infra-red measurements obtained during shots to access to surface temperature on the emissive (like

materials Carbon Fiber Composite CFC), or reflective (like Tungsten or Copper alloys) is a key-parameter for the experiments analysis.

A methodology was developed at FE200 to increase the reliability of the infrared measurements. Initial calibration of our two

one-colour pyrometers (300-800°C and 800-2300°C ranges) and infra-red camera (up to 2500°C) on representative materials via a

calibration cylinder, is a preliminary step. 

With new equipments, the combination of a two colour pyrometer (1000 -3000°C) and the new CEDIP numerical infra-red camera (up

to 2600°C with adequate calibration files for each temperature range) is a significant step forward a better knowledge of surface

temperature measurement and its evolution during shot, together with the avaibility of high definition infra-red pictures, useful to better

identify the blocks, tiles or potential defects.

FE200 is an ITER relevant test bed for infrared measurements in terms of material used (in particular W and CFC), operational range of

temperatures ( typically 300 – 3000°C) and ambient parameters (secondary vacuum, ambient temperature in the range 100-200°C,

distance infra-red device – heated component ~1.5 m).

Some examples of infrared measurements on CFC and Tungsten components will be proposed.
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