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In exploration to a tokamak fusion reactor, the control of plasma instabilities of high &#946; plasma such as neoclassical tearing mode

(NTM), resistive wall mode (RWM) etc., is the key issue for steady-state sustainment.  One of the proposed methods to avoid

suppressing RWM is that AC current having a phase to work for reduction the RWM growth is generated in a coil (sector coil)

equipped spirally on the plasma vacuum vessel.  To stabilize RWM, precise and fast real-time feedback control of magnetic field with

proper amplitude and frequency is necessary.  This implies that an appropriate power supply dedicated for such an application is

expected to be developed.  A matrix converter as one of power supply candidates for this purpose could provide a solution

  The matrix converter, categorized in an AC/AC direct converter composed of nine bi-directional current switches, has a great feature

that a large energy storage element is unnecessary in comparison with a standard existing AC/AC indirect converter, which is

composed of an AC/DC converter and a DC/AC inverter.   It is also advantageous in cost and size of its applications.  Fortunately, a

voltage type matrix converter has come to be available at the market recently, while a current type matrix converter, which is

advantageous for fast control of the large-inductance coil current, has been unavailable.

On the background above mentioned, we proposed a new current type matrix converter and its control method applicable to a power

supply with fast response for suppressing plasma instabilities. 

Since this converter is required with high accuracy control, the gate control method is adopted to three-phase switching method using

middle phase to reduce voltage and current waveforms distortion.  The control system is composed of VME-bus board with DSP

(Digital Signal Processor) and FPGA (Field Programmable Gate Array) for high speed calculation and control.

  This paper describes the control method of a current type matrix converter, which is estimated and investigated by the simulation

using EMTDC.  In the simulation, the switching frequency of the matrix converter is 3kHz.  We are going forward to manufacturing

and testing a 750VA current type matrix converter prototype to estimate the control performance and the possibility of application to

plasma control coil power supply.
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