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Design and tests of prototype HTS power transmission cables
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Abstract

The prototype high —T, superconducting (HTS) power transmission cables have been designed and fabricated multi layers
of spirally wound HTS tapes. The cables were made Bi-2223 based Ag-sheathed HTS tapes, and tested in LN,. Critical
currents of 700A dc and better were achieved. The magnetic flux density and field direction were analyzed in the cable
configuration. In this paper the results of analysis and tests of HTS power transmission cables were described.
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Fig.1. Cross section of HTS power transmission cable
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Fig.2. Flow chart of HTS power cable design
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Fig. 3. Results of conceptual design
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(a) Flux line for cable A
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(b) Flux line for cable B

Fig. 4. Equipotential lines in cable core
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Fig.5. Picture of HTS cable cores
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Fig. 6. Magnetic field dependence of the critical current for
the HTS tapes at 77K
( TapeA : CableA, TapeB : CableB )

0.10

fole ;]

o
8

VOLTAGE (mV)
g

aw

CLRRENT (A)
(a) I-V results for cable A

0.10 -
u
L PR
. a
008 e total inner L)
s total outer [
< inner only
< 008 o outer only i]
é ]
¢ n=
g 004 -
g wm_n |
1pV/em ariterion .I -
002
a
- [ | ] O 00 o0 &
gD W | 1D | ]
0.00
0 100 200 300 400 500
CURRENT (A)

(b) I-V results for cable B

Fig. 7. DC I-V characteristics for HTS cable cores
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