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influence of Current Distributions on Critical Current and AC Loss
Characteristics in a 3—conductor
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Abstract

AC loss is an important issue in the design of high-T. superconducting power cables which consist
of a number of Bi-2223 tapes wound on a former. In the cables, the tapes have different critical
currents intrinsically. And they are electrically connected to each other and current leads. These make
loss measurements considerably complex, especially for short samples of laboratory size. So special
cautions are required in the positioning of voltage leads for measuring the true loss voltage. In this
work we have prepared a conductor composed of three Bi-2223 tapes with different critical currents.
The critical current and AC loss characteristics in the conductor have experimentally investigated. The
results show that for uniform current distributions the conductor’s critical current is proportional to the
critical current of the Bi-2223 tape to which a voltage lead is attached. However it depends on the
current non-uniformity parameter in the conductor rather than the tape's critical currents for
nonuniform current distributions. The loss tests indicate that the AC loss is dependent on arrangements
of voltage leads but not on their contact positions. The measured losses in the conductor also agree

well with the sum of the transport losses measured in each Bi-2223 tape.

Key Words : 3-conductor, AC loss characteristics, Bi-2223 tape, Current distribution,
Critical current characteristics, Superconducting power cable

.M B 2HREA &Y F&3E AfME WA B{FEA
of v FE ol i HET HUt A
gslojob grt FW, 2HEA ] aFIHL 7E
Aol slae A A& T do] Ar]HA 4]
#A 2 R&atA FA48717F ks {1l
ok B =ddME ve 2o dkEHolX
2 FASE HEAc)EY RS RE A7
of oM AL Fdde vth FolsAwt

g £ 2ARHolZE FAHHE 2HEHY
AolEdM AAHE AFELL AoE & E
Agtald But ozt YE7] B89 F7HE 29
gted 71E FRIEA Al e THAGAAA A
g Astalrle FHE 9es FHEFT wey

-+

0 Addigta At w1Ests

(FFFYA BT £8F 300 ZHAEHo|Ze B w7 Hol YriAAA g £

Fax : 062-530-1749 ol golg el HA<rsbed 38 el Bi-22232HE

Corresponding Author © kwryu@chonnam.ac.kr) Ho| X2 FAHEE AME(e]3 3E-TaL A =sl
sx: Aebdst GHE AT YRR geow, oo e AAAFEAH, LFEY F7}7]
20023 19 229 Z}j')l:‘, 20039 249 129 1% @A}%}_—E_‘ % t}l iﬂ%%’é{%’é% 5‘5*}%‘}%{1‘}

20039 39 49 HE HAgR

418



2. 48 48 o 9y

21 AEHME

¥ 1olE 38-=4] Alze] AL&-¥ Bi-22234| ¢
Zo| F0o Aokg 1Y 1o AL 3B-=4 4
E& Zhz JGeglY. B3 3E-54 A& Az
, AlolE Aol AAZ AHEH D Qe Bi-2223
JolZ: RAXNos EFdE JdADFEAL A
3 vk el Akl dAAF + H%A
L Aolst Ho|ZES Algslgen, 3EB-E4 £
ZFelA FAE F dE JHT Holalolg HF
ARl o5 42 Aty fstad so|xm A}
ol Hr|geg s A

B Az HEHA % vide] 3E-EH
o AJAAFEAN L BFEHUEA Hrld o=
AL ZAE] flste] 2@ 1e] JEhd wie 2
o] AYH=E 2] HolZo F4AN Ao dd
o] RHAZReH, Holiel wWAAM FAEH W
Fo2 0 mm0 mm #E), 5 mm5 mm &) ¥
10 mm(10 mm =) Hojd Alzty gabe]l At
#] Z(center-rectangle lead)& wig3tgct o] W
MetEl = gdaRalole] A= EFE 500 mmE
s A s

L >

E: 3 1. Bi-2223€lolx o] F8 Aok
Table 1. Specification of a Bi~2223 tape.
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uniform current distribution.
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