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Abstract - This paper describes the
design. fabrication and experimental
results for the 0.7MJ xSMES coil made
by using the design code of a #SMES
device that we developed. The 0.7TMJ u
SMES coil was wound with high winding
tension of about 14kgf/md in order to
prevent wire motion from Lorentz force.
This coil was charged up to a current of
1820A with a ramping rate of about
10A/s, where a quench occurred. This
quench current is about 82% of the coil
critical current,
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Table 1. Parameters of the Alsthom

9 cable

Width 4.8 mm

Thickness 1.8 mm
Cable |Number of strands 9

Transpostion pitch 46.0 mm

Transpostion directon Left

Diameter 1 mm

Cu/CuNi/NbTi Ratio 5/1/1
Strand - -

Twist pitch 19.3 mm

Twist direction Right
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Table 2. Specification of the 0.7M] ¢ SMES coil

Inner diameter 450 mm
Coil Outer diameter 530.64 mm
Height 480 mm
Conductor fraction 66.93 %
Thickness 1.88 mm
Width 483 mm
Number of layer 14 layers
_ _ Cable | Number of turns 97 turns
Dimensions per layer
Total number of turns | 1358 turns
Total conductor length 20876 m
Thickness 1 mm
Width 20 mm
Spacer Number of layer 14 layers
Number of spacers
per layer 36
Total number of spacers 504
Stored energy 0.7 M]J
Inductance 0.58 H
Operating current 1,555 A
Characteristics | Maximum field 448 T
Center field 389 T
.. . 22004,
Critical condition 6.33T
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Fig.1 Schematic of the test apparatus
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Fig.2 Inductance vs. frequency for
the 0.7MJ ¢ SMES coil
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Fig.3 Maximum field vs. operating
current for the 0.7MJ ¢ SMES coil
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Fig.4 Quench current of the 0.7MJ
#SMES coil for a rate of 10A/s
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Fig.5 Quench current of the 0.7MJ
#SMES coil for a rate of 40A/s
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Fig.6 Quench current of the 0.7MJ
#SMES coil for a rate of 100A/s
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