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Development of Power Supply System for Large Superconducting Coils
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The DC power supply system that has been developed for superconducting coils, consists of three

thyristor power supplies to provide large current of 10 to 30kA for poloidal field coils of the Large

Helical Device, that is under construction at the Toki site of the National Institute for Fusion Science.

Two degrees of freedom robust control is applied to current

voltage control for the first time in

this kind of thyristor power converter. And more, phase control is realized with the new digital PLL

using a continuous phase comparing method. Consequently we have obtained quick response, high

accuracy and excellent regulation in current control.

There are new equipments in this system, that protect superconducting coils from quench. These

are DC breaking equipments originally composed from conventional parts, that commutate large

current to damping resistors with power fuses. These are simple, compact and low-cost equipments

comparing to the formers. High reliability is proved as a result of many breaking tests. Furthermore,

we have established the technique to control the system safely corresponding to various modes of

protecting coils and power supplies
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Fig.1/Overall block diagram of poloidal power supply system for the LHD
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Fig.2/Site view of poloidal power supplies
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Fig.3/5Skeleton diagram of power supply for the OV coil
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Fig.4/Flow diagram of cooling water for the poloidal power supply system
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Fig.12/Protection method that thyristor gates are all triggered
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Fig.13/Oscillogram of DC current-breaking test at “Resistor Damping™ mode
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