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Performance Tests of 1 M lass HTS Synchronots Moior

S. K. Baik"”, Y. K. Kwon', H. M. Kim', E. Y. Lee', J. D. Lee!,
Y. C. Kim?% T. S. Moon®, H. J. Park’, W. S. Kwon®

Abstract: A 1MW class HTS (High-Temperature
Superconducting) synchronous motor has been
developed. This motor was aimed to be utilized for
industrial application such as large motors operating
in large plants. The HTS field windings of the
developed motor is cooled by way of Neon
thermosiphon mechanism and the stator coil is
cooled by water through hollow copper conductor.
This paper describes performance test results of our
motor, which was conducted at steady state in
generator mode and motor mode.
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Fig. 2. Rotor cool-down curves of 1 MW class
HTS motor.
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Fig. 3. Field coil current and temperature variation
during excitation voltage measurement.
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Fig. 4. Open and short circuit characteristics test
result.
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Fig. 5. Generated voltage waveforms from open
circuit characteristics test(1800 rpm, Field current
150 A).
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Fig. 6. Armature current waveforms during
short circuit characteristics test.
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Table 2. Core loss calculation from open circuit
characteristics test(Generator mode)
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Fig. 7. Open circuit core loss curves.

E

‘vh

L=—FF—= (2)
R[?h + )(52

g2 4 AgAl AR dHe 4 9 2o
FAIHB ol o] &35l FrlEldEA X B 73l
AAAF 30 A, 1800 rpmolA TAHE FriHde
ATHESE 3007 VR ole AHLeE 1736 Vb 5

Ze 27N gEbdFE 3108 Al A2lA
N2 2L 47 A R, 00965 Qo|9lon of g
& 2 20 digsted BrlEdds x & T
4643 @] #=Ht} 1800rpmell A 3 A FotFE 2730
ol FEYYHAE o goE YFd A4F U
Hel A 24632 mH7F ©o) whEa] BAL& =9 3600
rpmel Aol ErlgdE A X E 1800 rpme T Hldl
09286 Qo| ®tvh. 349 Azl fFeisiy =z

2o

e

j=

1 x| (Dynamometer &2}) C"[fWL]“S g olgstel WAA ALE Frleddat 1328
As [kW1 Qolgor A&7} 3012 % He @S sHATh
[A]
600 120011800 600 1200 1800 Table 3. Short circuit characteristics  test
rpm - rpm-rpm pm pm pm data(Generator mode, 1800rpm)
0 0346 | 0702 | 1.027 | © 0 0 ANA= |
A A A e 2Ax =2¥E |Short-
30 | 0.348 | 0.856 | 1.491 | 0.002 | 0.154 | 0.464 Azl = (2 =41) 4= circuit
Pl [cl (Dynamometer|L, 0 s s
60 | 0614 | 1656 | 3.114 | 0268 | 0.954 | 2.087 (Al} [Al 23) kWl kW]
R S ITH | T
90 | 0908 | 2708 | 5414 | 0562 | 2.006 | 4.387 0 0.432 123.8123.4]239 1.163 0.136
110 | 112 | 3638 | 7344 | 0774 | 2936 | 6317 55 | 69.76 |25.5/25.2| 257 2.569 1.542
105]111.19 | 26,6 |26.0|26.5 4807 378
130 | 1419 | 4714 | 96 | 1.073 | 4012 | 8573 153115752 | 281 12781282 8560 751
140 | 1597 | 5329 | 10.916 | 1.251 | 4.627 | 9.889 20 |205.41|314|31.1|315 14.058 13.031
25 |258.62(37.4(37.21376 22.131 21.104
150 | 1.817 | 6.107 | 12.492 | 1471 | 5405 | 11.465 30 131076 | 453|456 | 45.9 32,40 31370




$ | 7 i [ i

0L —n— Short-circuit Loss g
( —o— StrayoaxiLoss

5- J

Loss (kW)
-

. .

) G cemeee - |

0 60000 80000 100000
Sere of ameture curert (&)

Fig. 8 Short circuit loss and stray-load Loss
curves(1800rpm).
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Fig. 9. Generated torque according to armature
current(1800 rpm).

100 T T T T T T T T

90 . v T 4

8o | - i

nf ¥ 1

60 - 4

solf -

40" 4
[

Efficiency (%)

30 4
20 - 4

10 e

1 - Il L | : L

0 . .
0 100 200 300 400 500
Power Output (kW)

Fig. 10. Efficiency variation according to
applied load(1800 rpm).
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