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Quench Characteristic of the Model Coil for a ¢ SMES Magnet
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Abstract For the development of a
small-sized superconducting magnetic energy
storage (pSMES) system we  designed,
fabricated and tested a model coil consisting
of five coils with different features, ec.g.
winding  tensions, bore  diameters and
materials, cooling channels. The results show
that even in the highly pre-stressed small coil
the quench currents of the coils are degraded
to about 70 % of their coils critical current.
The quench currents of the coils with narrow
cooling channels are two times as high as
that of the coil without spacers. The test
results also indicate that the usual training
effect depends on the winding tensions of the
coils but the quench characteristic does not
change according to materials of the bobbin.

Key Words : Model coil, narrow cooling channel,

quench current degradation, small-sized
superconducting magnetic energy storase,
winding tension.
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Table 1. Specifications of the conductor

NbTI/CuNi/Cu 1/1/5
RRR 120

f

Diameter 1 mm
Filament diameter -
Wire |Number of filaments 5712
Pilament twist pitch 19.5 mm
Right

Filament twist direction

Yield strength 40 % 10" kgf/m”

Insulation Bare ,
—
Dimension 4.8mm*1.8mm |
Number of wire 9 |
Cond Transposition pitch 45 mm
onductor Transposition direction |Left

3375 A at, AT
12385 A at 6T

Critical current

Specification of the Model coil
FMCoil h_j Al B c | pE|
1D (m) 1300 | 600 | 450 | 450
0D (m) 392 | 692 | 510 | 542 |
Height {m) | 49 49 49 49

6 | 16

No. of layers | 16 | 16
No. of turns 160 | 160
Length of conductor
(i)
Stored cncray (kJ) | 13 | 33 | 2
| 12 | 29 1208 20
1
2

160G | 160

1 175 | 325

Lo

Inductance {mH)

Operating current (kA) | 1.6
Maximum field ('F)‘—_ﬂtﬁL

- +
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a}l Schematic

b} Phote

g 2, z2yd 2 2 AgE 3 AR
Fig. 2. Schematic and photo of assembled
model coil
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2700 mm
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Fig. 3. Schematic of the cryostat
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