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Figure 1 Definition of magnetic field angle.
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Figure 2 (Color online) Critical current measuring system for super-
conducting wires.
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Table 1 Information of equipment in the cryogenic system
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Table 2 Key functional parameters of the critical current measure-
ment system
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Figure 3 (Color online) Schematic of critical current measurement system for superconducting wires.
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Table 3 Intrinsic properties of the Bi-2223 tape specimen
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Figure 4 (Color online) Tape specimen and its fixing. (a) Cross-sectional view of the two Bi-2223 tape specimens; (b) schematic drawing of

specimen fixing.
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Figure 5 The V-I curve of the specimen I at 80 K and self-field.
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Table 4 The critical current measurement results of specimen I (unit:

A)
(i 7b i 0° o0°

(M 86 K 92K 86 K 92K

0 96 (13%) 70 (53%) 96 (73%) 70 (53%)
002 94 (71%) 70 (53%) 68 (52%) 39 (30%)
004  94(71%) 69 (52%) 54 (41%) 26 (20%)
006 94 (71%) 64 (48%) 42 32%) 18 (14%)
008  92(70%) 59 (45%) 34 (26%) 12 (9%)
0.1 88 (67%) 55 (42%) 27 (20%) 8 (6%)
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Table 5 The critical current measurement results of specimen II (unit:

A)
i o o0

(M 86 K 922K 86 K 92K

0 112 (80%) 80 (57%) 112 (80%) 80 (57%)
0.02 108 (77%) 80 (57%) 90 (64%) 55 (39%)
0.04 108 (77%) 80 (57%) 69 (49%) 36 (26%)
0.06 108 (77%) 76 (54%) 56 (40%) 27 (19%)
0.08 106 (76%) 75 (54%) 47 (34%) 18 (13%)
0.1 104 (74%) 70 (50%) 39 (28%) 13 (9%)
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Figure 7 1/l variation of the two specimens over temperatures at 0.05 T with different magnetic field angles. (a) Specimen I; (b) specimen II.
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Critical current performance of Bi-2223 HTS tape in temperature
range above liquid nitrogen vaporization temperature

XU JiaoJiao', YANG TianHui', CHEN XiaoGang’, LAN JianXi', JIN Hui', LI WenXin',
TANG ChunZhou', HONG Wei', ZHAO ChaoQun', WEN YuYan', YANG Chao',
WANG FengYuan’, XIONG JiaLing', ZHANG Yan' & XIN Ying'

! School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
? State Grid Zhejiang Power Company Limited, Hangzhou 310007, China

(Bi, Pb),Sr,Ca,Cu;0,, (Bi-2223) high temperature superconducting (HTS) tape is one of the high temperature superconducting wires
for commercial applications recently. Its superconducting critical transition temperature is 105-110 K, which is higher than that of
another commercially coated HTS REBa,Cu;0, conductor tape (90-93 K). The Bi-2223 tape has a wide range of superconducting
temperatures above the vaporization temperature of liquid nitrogen (77 K). The critical currents of two Bi-2223 tape specimens were
systematically calculated, and the findings evaluated to understand the superconductive current-carrying characteristics of Bi-2223
tape in the temperature range above 77 K. To research their effects on the critical current of the specimens in this temperature range,
we applied magnetic fields of different intensities and angles to the specimens. The results of the measurement are recorded in this
paper in the temperature range of 77-92 K, the magnetic field strength range of 0—0.2 T and the magnetic field angle range of 0°—90°.
The results show that the Bi-2223 tape can still bear the practical significance of the superconducting current at 92 K. If there is no
external magnetic field, or the external magnetic field is almost parallel to the HTS tape surface and weaker than 0.1 T, the critical
current in the self-field can still sustain 40%—-50% of its critical current at 77 K. For example, the results of this study have a
significant reference price for its use in this temperature range, providing basic information for the creation of cable applications that
are superconductive.

Bi-2223 superconducting tape, critical current, magnetic field, temperature range above liquid nitrogen
vaporization temperature
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