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Influence of Current Distributions on AC Loss Characteristics
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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 ac loss
characteristics in the conductor have
experimentally investigated. 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.
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Table 1. Specifications of a Bi-2223 tape.
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Fig. 1. Schematic of the 3-conductor sample.
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Fig. 2. Experimental setup.
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Fig. 3. Voltage lead’s arrangement and contact
position dependence of the AC losses in the
3-conductor: uniform current distribution.
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Fig. 4. AC losses in the 3-conductor: uniform
current distribution.

ofx B ulsl Zo] 3R-TAY nFEAL 18
Bi-22238j0] X9} n}Ar}A 2 AYgal=el uldo
o) - o &5, =X o] FHoZHE A=
9} Eol7} 5 mmeo]io] HWH &4 ¢ o) F
7VetAl a1 4 e E IIHE RE B
A},

agn 3% 3 b)R5FH Bi-22238 0129} A
AHF7F oF 40 %F= AFolg "HeolZ2 Azd 3
B-TAe dAAFE Adel=y HEYR O o
g 423 23A e vH 23E aFEAL x
del=o] HES Ao FAIA YFF RS
F At x3 23d gL 3B-5AE
°] 93 mm¢l 1¥ HolZ2 st A"
Huct 4ds e AL B F£ 3len, o
E-TAE 5719 1E HeolZzg FHFse
Fd& ovjig

a3 4ol & Heo|xo g#d3tA HFIF &
A% 32-z=Ae SHE mwFEHdd g3 B4
A#E 895t YUY 18 494 @€ 3
E-2 A9 nol HolZod gHE 10 mm 2 =9
Al 279 EREAES A 2 EE 3E-EAE
T-2d8te 7+ Bi-22238j0)Zo] Wil 3 E A
ZIAAEDA(EH oA HolZg AL 4
golX SHE £48 AHo) ¢ EAEA(AHFZ
HolZE A FHAAN ZHE &42 A9
< 47 g &48 vehid.

aY 4ol 7Y AFEEY 3%, 38-=49
FFEHLE ZAE FAE 4 ol X sty
2R3 Q7| AAEH B EAEAL {3 &4
I vl & dHde RE B F U ol 3
E-oHeo nHEAL a8 3 b)Y ZAFJdA B
£ vie} Zo| 3E-ZAE 571 1E HolZE
He AEge AT dHelze uFdaFed o3
dEFE A FA O F Ude 5HE 18
Bi-2223H|o| L& Fgoz BE ZHol ¢S €
ZEe 93,

=

i fr
o o Mt S of

fifus

208

101 g
F 50 Hz, no.2, 5 mm lead, [ =234 A 5
[ oA
102 3 a
s | ga®
e ¢
o 107 k ¢
g 107 0
S &
2 ~al e a
o 10 E o
2 F
105 r @  3-conductor
3 A X self loss
? O I trans. loss
10-6 I S S WA W W | )
100 500
Transport current (A)
a) AF BE7d= Feprle(nN=158
10! g
t 50 Hz, no.2, 5 mm lead, [ =112 A%a
«Q,
2L oA
_ 1% oA
8 F ol
> 100k .
gt a
> r [a }
2 10t} s
g f v
105 k ® 3-conductor
E A T self loss
[ O  ZXtrans. loss
10¢ Attt —
100 500
Transport current (A)

b) AF EFYE 9 e(N=067

Fig. 5. AC losses in the 3-conductor: nonuniform
current distribution.
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