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Fig.1 (a) Example of sensor arrangements to measure the

Poynting’s vector around superconducting coils, (b)

principle of non-contact measurement of local electric

fields.
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Fig. 2 (a) Pickup coil arrangements to measure the
Poynting’s vector around superconducting coils, (b) principle
of non-contact measurement of local electric fields.
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Development of a Monitoring System of Superconducting Transformer by Using Poynting’ s

vector method 4 —Detection of normal zone appearing in windings during inductive load change —
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Fig. 1 Experimental results for usual condition
(a) Energy flow densities, (b) Difference of energy flow density
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Test results of conduction—cooled 4 T—class coil wound with YBCO tapes
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Table 1 Specification of YBCO tape

Width (mm) 4
Thickness (mm) 0.1
Copper stabilizer thickness (mm) 0.04
Substrate Hastelloy®
Type Zr—doped wire
1c@77 K, self field (A) 86~112

Table 2 Main features of impregnated pancake coils

Coil No. #1 #2 #3 #4 #5

Inner dia. (mm) 50 50 50 50 50
Outer dia. (mm) 90 89 87 88 89

Hight (mm) 4.9 4.9 4.9 4.9 4.9
Turns 1 11r 111 111 111
Tape length (m) 24 24 24 24 24
Coil Ic (A) 48 51 45 48 48
N value 24 24 26 31 26

#6 #7 #8 #9 #10 #11 #12

50 50 50 50 50 50 50
89 89 89 88 88 88 88
4.9 4.9 4.9 4.9 4.9 4.9 4.9
111 111 111 111 111 111 111
24 24 24 24 24 24 24
48 55 55 52 49 49 49
26 27 29 23 25 24 22

Fig.1 A stack of 12 single pancake coils
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Fig.2 E-I characteristics of #3 pancake coil of a stack of 12
single pancake coils from 20 K to 60 K
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Temporal variation of magnetic field distribution generated by screening current
flowing in multiple coated conductors
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Fig.1 Setup for measurement of
screening—current—induced field distribution
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Fig.2 Variation of magnetic field distribution generated
by screening current flowing in coated conductors
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Fig.3 Temporal variation of remnant magnetic field
distribution generated by screening current.
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TABLE I PARAMETERS OF LAYER WINDING
REBCO COILS #3, #4

#3 #4

REBCO/SuperPower Inc.
4.00 mm x 0.11 mm
4.10 mm x 0.21 mm

Conductor/Supplier
Conductor WidthxThickness
Insulated Conductor WidthxThickness

Winding Type Layer

Coil Inner Diameter 78.9 mm 79.1 mm
Coil Outer Diameter 83.5 mm 82.4 mm
Coil Height 100.09 mm 96.60mm
Total Layers 8 layers 8 layers
Total Turns 184 turns 180.7 turns
Conductor Length 47.00 m (*1) 46.00 m
Impregnation Wax

(*1) joint in the 4th layer
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Fig.1 Coil voltage of REBCO coil (a) #3 at B,=17 T,
and (b) #4 at B,,=17 T.

e

ABFFENE, FEFA /S — a3 TR ) )~ —
a A HHEEE | LT BB IR B > DO ZREIC LD E
HLT-H D THD,

SEH

1. H. Suematsu: Abstracts of CSJ Conference, Vol. 82 (2010)
p.185

2. S. Matsumoto et al.: Abstracts of CSJ Conference, Vol. 83
(2010) p.60; p.61

84 201 14E AT T4~

S



3C-a06
GdBCO #R# DIEREE

A VAL

s MY 37 SVANY) SOV B O RO - S 3 5
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Table 1 Thicknesses of the samples

%A Cu Bi Y
T =7 1 AR B VDE I [mm] 0.11 0.18 Oil
5 H SR VERE [mm] 1.2 1.6 1.2
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Fig. 1 Schematic diagram of experimental set-up for transient
heat transfer properties in HTS bundled conductors.
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Fig. 1 Current lead unit prepared by twenty YBCO tapes.
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Fig. 2 Transport current at 77 K and 12uV on YBCO tapes

for the ten current lead units (unit A~J).
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Fig. 3 Transport current at 77 K for the current lead unit H.
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