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Effect of the voltage lead configurations on AC Loss Measurement in a Single
Layer High-Tc Superconducting Model Cable
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Abstract - AC loss is an important issue in the design of high-T. superconducting power cables. The cables consists of

a number of Bi-2223 tapes wound on a former.
intrinsically. And they are electrically connected to each other and current leads by soldering.

In such cables tapes have different critical current characteristics

These make loss

measurements considerably complex, especially for short samples of laboratory size. Special cautions are required in the
positioning of voltage leads for measuring the true loss voltage. In this work the ac losses in a single layer model cable
have been experimentally investigated for different contacts and arrangements of voltage leads. The results show that the
losses are not dependent on both arrangements and contact positions of the voltage leads. This implies that loss flux is
only in a cylindrical conductor section. The measured losses also agree well with those based on a monoblock model and
are independent of frequencies. This means that the measured AC loss of the model cable is purely hysteretic in nature.
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superconducting cable, voltage lead’s contact position
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Table 1 Specifications of the 3-conductor

Bi-2223H| o] = E A
x4 Bi-2223/Ag/Ag¥
(38%/40%6/22%)

Z x FA 3.1 mm x 017 mm
depHE 5 55

golzlo] AAF 72 A (77 Kat 0 T)
glo] 229 QA AHF 46 A (77 Kat 0T
Ho]Z39] A W% 76 A (77TKat 0T
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Fig. 1 3—conductor.
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Table 2 Specifications of the single layer model cable
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Fig. 2 Single layer mogel cable.
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Fig. 3 Experimental setup.
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Fig. 4 AC losses of the Bi-2223 tapes in the 3-conductor.

z29] AN AAEAC] 2388 & AL B 5 Ak 2 bR
RE& ddHolZod AF/E 528 AHdA 12 Bi-2223%)
oz & %7 =4 |l R R A=A 5
3 RAE B , olE AHAFHF A7 JF2 T
g4 U Aez FEg vt

o 5ol 38 mddA dgese) wid 2 HAEAAE
2e3e i FHE nHFELE Jelddg 28 5 a)dlA
® A 7 B HolZ2e dlg dAYgel=g Holxe ¥
S2%E 0 mm 5 mm ¥ 10 mmE %°|& 77 "elsg
< W F3EY 2FEHE dedd adn a9 5 b
@ A 2 B 10 mMme=d st ga 9x5 ol x],
gojz2 2 Heolz3o# 27t 2elsad S W 49 38 &
Aol = o) o Ao} HHOZRE

Al

48 vdehye,
=18 Hol

L

Zo AANAAEA 2

672

10! g
F 50 Hz, tape2, [ =146 A
102 l'
o : l..
—— .
% 103 t— n . :.
E R e
Z r s ©
@ °
& 10*¢ B,
O - ]
< . °
105 & ® (Ommlead
E A 5mmlead
r B 10 mm lead
10.6 " L RS | 1 1 1 L
100 500
Transport current in the 3-conductor (A)
a) defele ujdel Hsk
107 g
F 50 Hz, 10 mm lead
i | ]
102 g
5 f o
(2 L
5‘ 10-3 E
E
= [
t£ 10-4 E
< 3 tapel (I =218 A)
g % A tape2 (I =146 A)
105 L m tape3 (I=224 A)
2 Norris (=218 A)
a ——— Norris (I=146 A)
T T T T | A A L

106 —
100 500

Transport current in the 3-conductor (A)

b) Mefel= HE/X 2

0

I3 5 dYelse w2 HE o w2 3= i o

J‘ETET_AAI
Fig. 5 AC losses of the 3-conductor for different arrange-

ments and contact positions of the voltage leads.
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Fig. 7 AC losses of the model cable for different arrangements

of voltage leads.
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