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This paper deal with the design method and the demonstration of self-excited
induction generators for pulsed power supplies for small tokamaks.

In chap. 1, the background of research on specific structures of magnetic field
confinement nuclear fusion devices were reviewed. Generally, magnetic field
confinement devices, including tokamaks, utilize non-superconducting coils and
are operated in pulsed manners. In this chapter, the issues of direct receive of
electricity and the importance of energy-storing system for pulsed power supply
were described.

In chap. 2, principle of flywheels as energy storage systems (FESS) and
self-excited induction generators (SEIGs) are explained. In conventional designs,
capacitors are adopted for pulsed power supply for small tokamak devices. In this
paper, flywheels that store kinetic energy storage are focused on designing power
supplies. Stored kinetic energy, however, must be converted into electric energy.
Conventional direct machines and synchronous machines have brushes and
winding structures in rotors and armatures, and it leads to their large size. On
the contrary, I aimed to downsize pulsed power supplies by employing SEIGs, that
do not have brushes and winding due to die-cast structures.

In chaps. 3 and 4, the design method and demonstration of pulsed power
supplies with two different circuit structures were described. In chap. 3, for the
application to the operation of PHiX tokamak, a pulsed power supply was
designed and demonstrated by employing the existed FESS with 55-kW rated
induction motor and 317-kJ rated flywheel and the new control box with the
proposed main circuit structure. In chap. 4, for the application to the operation of
PALTO tokamak, a pulsed power supplied were designed and demonstrated by
employing the new FESS with two 250-kW rated induction motor and 1.44-MdJ
rated flywheel. .

In chap. 5, fproposed design method employing Eigenvalues to estimate the
growth rate of self-exciting phenomena was described. In Chap. 6, the above
achievement and discussion were summarized.




