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Abstract

Since a fusion plasma can be confined by high magnetic field induced by the superconducting mag-
nets, the fusion reactor is one of high current system and there is large temperature difference in the
fusion reactor. Thermoelectric conversion needs high temperature difference and essentially is high cur-
rent and low voltage system as compared with the conventional electric system because of improving
the energy efficiency of conversion and the characteristics of semi-conductors which are used in ther-
moelectric conversion. Because of these situations, it is natural to use thermoelectric effect in a fusion
system, and we can expect many ideas of thermoelectric conversion applied for a fusion reactor. Nernst
element was proposed and the first data of the Nernst voltage is presented for InSh. Peltier current
lead was proposed to reduce the heat loss to the low temperature parts of superconducting magnet sys-
tem, and the first experiment is summarized. The first result reduces about 30% of the heat loss. A new
concept of the functionally gradient material (FGM) is proposed in this paper to reduce the heat loss of
the current lead, and Bi is the basic material of this proposal
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Fig. 1 Schematic drawing of thermoelectric divertor.
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Fig. 6 Schematic drawing of Peltier current lead.
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Fig. 10 New concept of functionally gradient material for
Peltier current lead in which Bi is basic material.
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