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The design of the first ITER NB Injector and the ITER NB Test Facility is presently in progress in the framework of EFDA contracts

with the contribution of several European Associations. One of the components currently studied by Consorzio RFX Team is the arc

driven negative ion source, which is designed to produce a D- beam of 40 A at 1 MeV for 3600 s pulses, generated in the ion source via

a surface production process in a caesium-seeded arc discharge of 790 kW total power.

This paper will focus in particular on the thermal analyses carried out in order to evaluate the thermal behaviour in nominal operating

conditions of the main components of the ion source: the arc-chamber and the filament cassette assembly. The study is based on

hydraulic, thermo-mechanical and thermo-electrical calculations performed by means of 2D and 3D finite element models, with inputs

coming partly from the ITER reference design documentation and partly from the design review activities presently in progress.

Moreover a complete modelling of all the components of the beam source assembly by means of new 3D CAD models was carried out

to demonstrate the feasibility of the proposed design.

For the arc chamber, an assessment of the cooling circuit has been performed and hydraulic analyses have been carried out to calculate

water flow rates and pressures inside the cooling channels. Thermo-mechanical analyses have been carried out considering several load

cases and different water flow rates. The maximum and average temperatures of the arc chamber walls have been calculated to verify

the operational conditions and the fulfilment of physics requirements for the negative ion generation.

For the filament cassette assembly, an assessment of the effectiveness of the cooling system has been carried out considering two

different design solutions: the first based on the reference design, with a dedicated active cooling system integrated in the filament

cassette; the other based on a simplified design with no active cooling in the cassette, which relies on the cooling of the chamber.

The paper will describe the results of the analyses, comparing the alternative cooling design to the reference one, and will highlight

some open issues that should be worked out before finalizing the design.
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