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Current sharing measurement using non—contact method for parallel
HTS tapes conductor according to tape array geometry
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Abstract: An HTS conductor with parallel HTS
tapes is essential for a large power HTS device to
flow a large current. One of the most important
factor for this conductor is a current distribution.
Non-uniform current distribution in parallel tapes
makes the critical current of the conductor low and
the AC losses high. In this paper we proposed a
non-contact method which measured each current in
parallel tapes by using an array of Hall sensors. A
matrix can be derived from this array for
calibration. The current distributions of 4 and 6
parallel tapes were measured.

Key Words: Current distribution, Hall sensor, HTS.
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Fig. 1. Locations of current regions and hall sensors.
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Fig. 2. parallel copper tapes conductor according to
tape array geometry.
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F.g. 3. Flux density distribution around current
region.
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Table 1 Results of current distribution of each case
in FEM

case 1 case2

al ASATF | 48R | ANAF
A1 8 A 80 A 30 A 30 A
A 2 60 A 60 A 20 A 20 A

A4 3 40 A 40 A 10 A 10 A
A 4 20 A 20 A 0 A 40 A
case 3 case 4
JEAF | AHHF | YEAF | ANHF

A1 10 A 10 A 10 A 10 A
A2 20 A 20 A 50 A 50 A
MA 3 30 A 30 A 40 A 40 A

AA 4 40 A 4 A 30 A 30 A
A5 50 A 50 A 20 A 20 A
A6 60 A 60 A 60 A 60 A

s AEE TAMR 2HT Z*%‘%kOl %ZéoHOk 3,
Adghe AR A7 vld ] MY H oz Z7)3)

Table 2 The specifications of the hall sensor
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Fig. 4. Installations of hall sensors to test sensor
property and size.
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Fig. 5. Linear properties of hall sensors.
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Fig. 7. Measurement set up for current distribution
test.
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Table 3 The current

conductor of case 1

distribution
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in 4-parallel

VAR | Avdw | 989w | Avaw
A1 508 A 509 A 5.2 A 5 A
AA 2 0A 0A 60.1 A 509 A
A4 3 0A 0A 0A 0A
A4 0A 0A 0A 0A

VAR | A4AF | 9FAAF | Avaw
A 207 A 21 A 155 A 157 A
A2 198 A 195 A 18 A 18 A
A3 0A 0A 137 A 138 A
A4 199 A 199 A 18 A 179 A

Table 4 The current

conductor of case 2

distribution

in 4-parallel

VAR | ANAF | AT | ANEF
A1 0A 0A 61 A 61 A
A7) 2 0A 0A 0A 0A
A4 3 397 A 39.7 A 0A 0A
A4 4 0A 0A 39 A 03 A

dgds | Avas | 9997 | Anas
A1 721 A 732 A 782 A 781 A
AR 2 404 A 379 A 425 A 421 A
A3 213 A 286 A 289 A 22 A
AR 4 0A 01 A 298 A 506 A

Table 5 The current distribution in 6-parallel

conductor of case 3

AHAF | AMAF | dHAF | ANAF
ARl 0A ~-03A 782 A 781 A
AA 2 391 A 403 A 425 A 421 A
A4 3 0A -15A 289 A 288 A
A7 4 43 A 43 A 498 A 509 A
AA 5 0A -04 A 0A -03A
AA 6 574 A 576 A 0A 0A

HAF | ANHF | 9847 | Avas
AA 1 616 A 61 A 328 A 31T A
A4 2 336 A 338 A 284 A 314 A

A3 224 A 21 A 369 A 4.3 A
A 4 399 A 414 A 349 A 36.1 A
AA 5 0A -05A 338 A 328 A
A6 623 A 624 A 329 A 3BT A

Table 6 The current distribution in 6-parallel
conductor of case 4

9845 | Avdw | 9947 | Anas

A1 419 A 432 A 192 A 196 A

AR 2 0A 11 A 0A 0.7 A
A4 3 466 A 4H54 A 231 A 22 A
AR 4 0A 04 A 0A 05 A
A4 5 409 A 403 A 189 A 176 A
A6 0A -03A 197 A 198 A

AYAF | A%dF | QEas | ANHE
AA 1 298 A 292 A 32 A 316 A
A 2 319 A 333 A 312 A 325 A
A3 306 A 291 A 302 A 29 A

A4 0A 08 A 327 A 331 A
A4 5 211 A 256 A 301 A 28 A
A4 6 290 A 314 A 327 A 348 A
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