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Fabrication and Test of a Superconducting Coil for SMES
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(Hae-Jong Kim - Ki—-Chul Seong ‘- Jeon-Wook Cho - Joon—-Han Bae - Seog-Whan Kim - Ki-Deok Sim,
Eon-Yong Lee - Young-Kil Kwon + Kyung-Woo Ryu - Sang-Hyun Kim)

Abstract - To develop a stable and compact small-sized superconducting magnetic energy storage (SMES) system,
which provides electric power with high quality to sensitive electric loads, we fabricated a SMES coil and tested it.
Because such a large-sized superconducting coil quenches far away from its critical current, the recovery current is
frequently used as a stability criterion in the coil fabrication. Therefore, we first investigated the recovery current
characteristicsof the large current conductor, which was used in our SMES coil fabrication. The test results indicate that
the recovery currents measured in the conductor are nearly identical to those based on the single wire. This implies that
the recovery current is affected by the conductor’s cooling condition rather than its size and current capacity. In the
SMES coil test the first quench occurred at 1250 A, which is equivalent to the stored energy of about 2 MJ. It
corresponds to the quench current density of about 130 A/mm? This value is much higher in comparison with that
reported in the other work. In addition, the first quench current of the coil agrees well with the measured recovery
current of the conductor having similar cooling condition with it. This means that to determine the recovery current of a
conductor is, first of all, important in the design and fabrication of a large-sized superconducting coil.

Key Words : coil’'s quench current, recovery current, superconducting magnetic energy storage, training effect.
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Table 1 Specifications of the conductor
NbTi/CuNi/Cu ratio 1/0/1.85
RRR 50
Diameter 0.648 mm
Filament diameter 6 um

Wire

Number of filaments 4182
Filament twist pitch 13 mm
Filament twist direction [Right
Insulation Bare
Dimension 10.5mmx1.5mm
Number of wire 30

Conductor| Transposition pitch 55 mm
Transposition direction Left
Critical current 8900 A at 4T

Fig. 1
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Table 2 Specifications of a 1MJ SMES Coil

Inner diameter 535.5 mm
Outer diameter 749.5 mm
Height 512.5 mm
Conductor fraction 56.07 %
No. of layers 48

No. of turns for layer 50

Total number of turns 2,400
Total conductor length 4,844 km
Inductance 2.48 H
Nominal current at Bmax 900A at 3.93 T
Stored energy 1 MJ
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Fig 2 Assembled SMES coil
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Fig. 3 Schematic of the test apparatus
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