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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 experimentaily 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.
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Table 1. Specification of a Bi-2223 tape.

2 = 5 A
Aol = 31 mm x 0.17 mm
Bi-2223/Ag/Ag¥w 38 %/40 %/22 %
2HdE F 55
EQ2E §. % 5
Current Voltage lead Bi-2223
lead no.1

tape

no.2

A7) A=A 288 =5X], Vol. 16, No. S, May 2003

oAl 1000 Ams, 7 Vims (DC~200 Hz)
SRS Mwﬂa Aojstel A% 0 AT L
| A7bshen. 94 QARF B}
A nexAEAN Ludon es
WVemS AL g8,
B7b A, 2zrs] gtz B
re 4Azde olgdd F
, Bi-222360] o] B2: HRE
sA BRIz Aolatr] Hatel
ABSt £ LFEd &
de olgsa gl W7H PEe A

Ny
e

HONH g 3e AN

[0 jo v a% R ox

lo

]

i

=

du fr
o= fu

O

oSN

A )
;1 w
o
i
2
u:
o
ki
=2
o
st
!
1o

> M
[o]
)

N _{N

o N

uF @(Q (J/m/cycle)% A (D 2
=3

=
g

L2 S @ g > o

o
U

Q = §_iDupaill 30

oA714 T 4ds RRARY T, D A
Af, o) @[ oF 1ol e Agelse
A W FBR Aole] A E 2 e,

24 SOHE 2 Eﬂol °f 77'0213}7" ﬁﬁ*ﬂ 5

power F-J EFG Sample Digital

scope

— Amplifier ’

Shunt Cancel coil
MW

a3y 2. 2g A,
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