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The suppression of ELMs with a Resonant Magnetic Perturbation (RMP), as demonstrated in DIIID experiments, is an attractive

solution to the problem of divertor target erosion in ITER. Ideally, the RMP should be strong at the plasma edge and weak in the core,

which requires the installation of the RMP coils as close as possible to the plasma.  In both ITER and JET, an installation within the

vacuum vessel would subject the coils to neutron irradiation, tritium contamination and all the problems of furnishing cooling and

electrical services, across many interfaces.

It has been proposed to install an “ITER prototype” RMP on JET.  The nearest ex-vessel location, which avoids these difficulties and

permits a suitable perturbation field, is between the poloidal field coils, P3 and P4.  The proposed RMP system consists of 18 upper and

18 lower Ergodic field coils, arranged around the torus and located ~2.5m from the plasma edge. Each coil measures 0.9m poloidally

and 1.8m toroidally, with a 30cm cross-section and a weight near 1,4 tonne. 400kAt per coil are necessary to produce the radial

magnetic field perturbation required for a plasma of 4MA/3.4T. Using a standard rectangular water-cooled conductor (OFHC copper

plate 50 x 12.5 mm² with two holes inside), the coil can be built by winding 6 x 12 turns. In order to generate the required toroidal

mode, n = 3, the current direction inside the coils will alternate every 3 coils. Vertical forces, up to 36 tonnes, and radial forces, up to

18 tonnes, due to the interaction between the machine main magnetic field and the coil current are withstood by a circular structure of

4m diameter, made-out of 2 cm thick stainless-steel plates. Since the structure is toroidally continuous, the total radial forces counter

balance each-other, whilst, via vertical supports, the vertical forces are taken by the 8 iron limbs of the external magnetic circuit. The

installation of the coils is simplified by the circular geometry of the structure, which will be installed first. Using a crane, each coil will

be first carried to a specific position (one at the top and one at the bottom) located between two adjacent ports. Then the coil,

pre-equipped with wheels, will be simply rolled inside the structure to its final toroidal position.

The paper will fully describe the RMP system including electrical and mechanical design, documented with thermal and mechanical

calculations.
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