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The Characteristics of Current Distribution and Electrical Insulation on High—Tc
Superconducting Cable
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Abstract - It is important to control layer current distributions of coaxial multi-layer HTS cables, because a
homogeneous layer current distribution decreases AC loss and can supply the largest operational current. We have
extended the theory that treat the operational current more than the critical current by considering V-I nonlinear
characteristics of HTS tapes including flux flow resistance and contacting resistance between the cable and terminals. It
is important to investigate the current distribution under the condition of operational current more than the critical
current of cable, because the cable has experiences of fault current. In order to verify the extended theory, we have
fabricated a two layers cable with the same twisting layer pitch. It was observed that almost all the operational current
less than the critical current flowed on the outer layer because of its lower inductance. In case of operational current
more than critical currents of layers, the flux flow resistances affect strongly current waveform and thereby the currents
of layers were determined by the flux flow resistances. And we investigated breakdown characteristics in LNz/paper
composite insulation system for the application to a HTS cable. In this experiment, we got some information out of that
the electrical characteristics of the insulation materials depends on the condition of butt gap.
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Table 1 Main parameters of Bi-2223/Ag tape and HTS cable.
Bi—-2223/Ag tape
Width / thickness

Critical current
2-layer HTS cable

of Ate

32 mm/ 0.21 mm
15 A (luV/cm criterion)

1st layer 2nd layer
Former radius 11.1 mm 16.1 mm
Total length 970 mm 1010 mm
Twisting pitch 500 mm 500 mm
Twisting direction S S
Number of tapes 15 15
Critical current 225 A 225 A

2% 2E 2AZANE AL AR, 2AE MANE twist
pitchell “‘71] Zetd F uldEn YdEHo|ZE AL 3o
AA 9} Kapton AEE FFAAZD AL 1F54H &43
o2 FAHAY 152 ¢¥ FRP former(F7 1.0mm)d €
of AdAle} Kapton A EZ 23E RS 7Y T 153
2% A}ojol = Rogowski coild Ad-& 98 °F 4mme) gap
< FAoH, AR A& o7 A nAA FAE

Agas AzEdd 2gz 129 AFE 2R A
2789 Rogowski coilS A3t 2% A woz A
¥ 9% FRPE AM&38lA, 153 28 woz Jg98 4

Bt EF HEAFS] 9%E AHA 0}71 A ADH
B & blocke A#st A% & blocks] HE WHLE
15mm% stQen, 2€AHx ﬁgi e F eEg o8
A nAstg. 133 239 =A dole 47 970mm,
1010mm BEHD 44" 23 W= ALY F4& 1
d 1o vetdch

: § Rogowski Coil
L .

HTS Winding

o

dd 1 2tdE 285 T2 =T #Ho|
Fig. 1 Photograph of completed 2-layer HTS cable.
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Fig. 3 The schematic drawing of experimental setup and
electrode system.
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Fig. 4 In case of I<l, Current distribution waveform
of inhomogeneous 2-layer HTS cable.
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