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In the ITER reference design a fast shutter was included to limit tritium migration into the beamline vacuum enclosures. The need was

recently identified to extend the functionality of the fast shutter to that of an absolute valve in order to facilitate injector maintenance

procedures and to satisfy safety requirements in case of an in-vessel loss of coolant event. Three concepts have been examined

satisfying the ITER requirements for speed of actuation, sealing performance over the required lifetime, and pressure differential in

fault senarios, namely: a rectangular closure section; a circular cross section; and a rotary JET-type valve. The rectangular section

represents the most efficient usage of the available space envelope and leads to a minimum-mass system, although it requires greater

total force for a given load per unit length of seal. However, a metallic seal of the ‘hard/hard’ type, where the seal relies on the elastic

properties of the material and does not utilise any type of spring device, can provide the required seal performance with typical loading

of 200kg/cm. The conceptual design of the proposed absolute valve will be presented. The aperture dimensions are 1.45m high by 0.6m

wide, with minimum achievable leak rate of 1 &#61620; 10-9 mbarl/s and maximum pressure differential of 3bar across the valve.

Sealing force is provided using two seal plates, linked by a 3mm thick ‘omega’ diaphragm, by pressurisation of the interspace to 8bar;

this allows for a relative movement of the plates of 2mm. Movement of the device perpendicular to the beam direction is carried out

using a novel magnetic drive in order to transmit the motive force across the vacuum boundary, similar to that demonstrated on a

test-rig in an earlier study. The conceptual design includes provision of all the services such as pneumatics and water cooling to cope

with the heat loads from neutral beams in quasi steady-state operation and from the ITER plasma. A future programme is outlined

defining further R&D which includes construction of an appropriate test facility capable of operating at the required pressure

differentials. The programme would include fatigue and lifeteme tests of all the subsystems. 
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