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SmBCO Coated Conductor9 nsal =3

Measurement of AC Loss in SmBCO Coated Conductor
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Abstract: According to the improvement of HTS
conductor, HTS tapes which have the high current
capacity have been recently researched in several
nations. For large power application, AC loss is the
most important issue in the development of AC
superconducting power devices because it is closely
related to the system operation efficiency. In Ist
generation wire of HTS conductor, BSCCO, AC loss
is too large to use for power application. Also, It is
well known in recently years that YBCO CC, the
2nd generation wire, has also too much AC loss to
apply to AC power devices. There are many trials
to develop the new HTS wire having the low AC
loss around the world. In this research, we present
the measurment result of magnetization losses in
SmBCO coated conductors. We measured the
magnetization loss generated by perpendicularly
exposed external magnetic field and compared with
the analytic value of the strip model. Also, we
presented the results compared with measured
magnetization loss of an YBCO coated conductor.

Key Words: AC loss, magnetization loss, SmBCO
coated conductor, YBCO coated conductor.
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Fig. 1. The structure of YBCO coated conductor.
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Fig. 2. Critical current according to external
magnetic field in coated conductors.
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Fig. 3. The magnet for external magnetic field.

Fig. 5. The capacitor bank for resonance.
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Fig. 6. The measurement set-up.
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Table 1. Specifications of YBCO coated conductor.

HTS wire YBCO coated conductor
Width 6.0 mm, 12.0 mm
Length 100 mm
Average thickness 0.055 mm
(Thickness of YBCO layer)| (I pm)

200 A/ cm at 77 K,
Critical current

self field

10° r T

» 7 | e STrip Model, 12 mm (ic = 2404}
10°4 -~ 2L e, T SHR model. mmc=116Ay § |

> : P —e=C0 12 mmno slit
—e—CC 6mm no st
~a&- CC Bmm no slit, edye to edge

Magnetization loss (J/m3cycle)
=

10 ;
0.01 0.1

External magnetic field (T)

Fig 7. Magnetization losses of YBCO CC.
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Table 2. Specifications of SmBCO coated conductors.

HTS tape 1 SmBCO coated conductor
Sample #1
width 4 mm
Thickness(SmBCO layer) 0.05 mm(1.2 pm)
Critical current{measured)| 87.5 A at 77 K, self field
Sample #2
width 4 mm
Thickness(SmBCO layer) 0.1 mm (1.7 pm)
Critical current(measured)| 28.6 A at 77 K, self field
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Fig. 8. V-1 curve of sample #1.
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Fig. 9. V-1 curve of sample #2.
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Fig. 10. Magnetization losses of SmBCO CC.
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