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For almost 20 years, Tore Supra (TS) Tokamak uses water as a coolant for its plasma facing and in-vessels components. It can be

considered as ITER relevant on this particular aspect.

During plasma operation in TS, the water inlet temperature and outlet pressure are 120 °C and 2.4 MPa respectively, while baking is

performed at 200 °C and 2 Mpa. It happened, that unexpected localized power deposits damaged in-vessels components leading to

more or less large water leaks. 

In order to protect the vacuum vessel from over-pressurisation in case of large water leaks and to avoid the release of eventual activated

materials, a pressure suppression system, composed of two rupture disks and a relief pipe header, has been designed.

In the event of smaller leaks, the issue for Tore Supra operations is to apply methods capable of detecting and localising leaking water

cooling circuits inside the vacuum vessel within an acceptable time. For this purpose, drainage and drying systems have been designed

and manufactured to evacuate completely the water in the components and vacuum vessel, facilitating, in that way, leak testing

procedure of the components.

A new system allows the localization of the leaky circuit remotely by using the cooling loops monitoring system. The sub-circuits can

be selected, isolated and depressurized by the operator. Simultaneously the vacuum is monitored in the vessel and analyzed with a mass

spectrometer.

The water resulting from the steam condensation in the cold parts of the vacuum vessel is pumped by a new specific vacuum system in

the lower parts of the machine and stored in tanks to avoid dissipation of activated products in the environment. Filters are implemented

on the outlets lines of the pumps. 

The in-vessels components fed by the upper part of the cooling loop are connected in parallel and the water inlets and outlets are

located on top of the machine, so some difficulties were encountered to drain-off completely this components. Presently at the end of

the drain-off sequence, the in-vessels components are baked at 60 to 100°C and water in the cooling circuits is evaporated by using a

primary vacuum pump. This allows a great improvement of the quality of the draining-off. 

This paper reviews the main methods, and presents the results of the study and the more detailed description of the different systems

carried out to optimize the water leak procedures.
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