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Abstract

We are developing a small-sized high temperature superconducting magnetic energy storage
(HTS-SMES) magnet with the nominal storage capacity of 600 k], which provides electric power with

high quality to sensitive electric loads.

Critical

current and N-value of a high temperature

superconductor with large current, which was selected for the development of the 600 k] HTS-SMES
magnet, were investigated in various oblique external magnetic fields. Based on the critical current and
N-value measured for the short sample conductor, we discussed the DC V - I characteristic of a
model coil fabricated with the same conductor of 500 m. The results show that the measured critical
current and N-value of the conductor for parallel field are constant in external magnetic fields less
than about 0.2 T. However, for oblique fields, its critical current and N-value abruptly decrease in all
external magnetic fields. Moreover, the measured critical current of the model coil well agrees with the
numerically calculated one based on the DC V - 1 characteristic measured for the short sample
conductor. This suggest that losses and critical currents for an HTS-SMES magnet made up of a
high temperature superconductor with anisotropic characteristic are predictable from the data of a short

sample conductor.
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Table 1. Specifications of the conductor and coil.

Width 457 mm
Cond-| Thickness 0.77 mm
uctor | Bi-2223/Ag/Solder/Brass | 28/42/5/25 (%)

Critical current @ 77 K | 280 A

Inner diameter 500 mm

QOuter diameter 698 mm

Height 154 mm
Coil |Total number of turns | 262 turns

Inductance 69 mH

Critical current @ 77 K | 123 A

Stored energy 522 ]
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. Schematic of applied magnetic fields in
an HTS-SMES.
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Fig. 2. DC V-1 characteristics of the HTS

conductor in the oblique magnetic field
of 30 degree.
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Table 2. Coefficients of the interpolation function.
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Fig. 5. DC V-I characteristic of the coil.
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