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The Fabrication and Operational Characteristics of a Novel Type Superconducting
Power Supply for Persistent Current Mode
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Abstract - This paper deals with the design and fabrication of a novel superconducting power supply system, and
characteristics have been investigated through experiments. Superconducting power supply consists of rotating and static
parts, and superconducting magnet. In this experiment, superconducting foils were placed in parallel within the static part
of the machine, pumping currents were measured with respect to rotor speeds and excitation currents. In addition, in
order to observe the rotating flux distribution in the superconducting foils, several hall-sensors were placed in it. With
the flux distribution acquired, effect of the flux on the superconducting foil during the process of current pumping has
been discussed. Also, the general operational characteristics of the superconducting power supply system have been
investigated on the basis of the current and voltage data, and magnetic field values acquired through the experiments.
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Fig. 1 The schematic of superconducting power supply
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Fig. 2 Schematic diagram of the superconducting
power supply
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Table 1 Specifications of the superconducting exciter
and superconducting load

Excitation coil

Section Load

Upper | Lower
{mH] | 2.14 | 2.21 1.81
(mm]) | 66 66 78
{mm) | 50 50 70

Inductance
Outer diameter

Inner diameter
The number of

8 8 4
lavers
Turns per layer |{turn)i 24 24 43
Normal resistance| (@) | 1.05 1.08 1.9
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Table 2 Specifications of the Nb foil

Material Niobium
Thickness 50 pm
Size 100%x89.25 mm

Critical magnetic field

(at 4.2K) 02T

F 33X DX MY
Table 3 Specifications of the rotor and the stator

Section Contents
Material Wrought iron
Outer diameter 110 mm
Pole’s  cross-section| Round

Rotor |shape rectangular
The number of pole 4
Pole’s width 7 mm
Longitudinal length 50 mm
Material :li:tceon steel

Stator Inner diameter 120 mm
Outer diameter 150 mm
Laminated thickness | 110 mm
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-ting power supply system
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