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ポインチングベクトル法を用いた高温超伝導コイルの局所異常検出
Local detection of abnormal condition in high temperature superconducting coils

by using the Poynting’s vector method
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Fig. 2  Transport current loss of 5T Bi coil at 4.2K 
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Fig. 1 AC loss density of JM28 and JM87 in 
transverse and parallel fields 

Table 2  Parameters of Bi-2223 taped wires
Parameter JM28 JM87

Average Width (mm) 4.14 4.17
Average thickness (mm) 0.274 0.278

Sheath
Superconducting core ratio

Number of filament
Twist pitch (mm)

Overall I c (A) at s.f. and 77K 160 158
Average J e (A/m2) at s.f. and 1.41 108 1.36 108

Average n value at s.f. and 77K 17 17.5
Thickness of insulation layer

Ag-Mg0.03wt%
0.37
121

25

Table 1  Parameters of Bi-2223 5T-coil
Parameters 5T-coil

Height (mm) 173.6
Inner diameter (mm) 82
Outer diameter (mm) 136.1

Layer number 32
Total turn number 3048

Coil coefficient (T/A) 0.018
Inductance (H) 0.4
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Fig. 1 Schematic drawing of a toroidal coil composed of eight 
double pancake coils wound by two parallel YBCO tapes. 

Fig. 2 Schematic drawing of a toroidal coil composed of sixteen 
double pancake coils wound by single YBCO tape.

Fig. 3 Dependence of current distribution within a toroidal coil on 
manufacturing error in YBCO tape thickness.

Table 1 Specifications of toroidal coil used in analysis 
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substrate polyimide tape & resin
YBCO

1~3turn 4~10turn

YBCO
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