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Stability Analysis Of High-Tc¢ Superconducting Tape Through Magnetic Field
Analysis Of The High-Tc Superconducting Synchronous Motor
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Abstract: The purpose of this paper is to find
the magnetic field distribution inside the motor
in order to find out if the high-Tc supercon-
ducting tapes operate stably in actual motor
operation. With this goal, magnetic field distri-
bution in a detailed model of the actual motor
was analyzed through F.E.M.(Finite Element
Method). As a result, it has been proved that
the high-Tc¢ superconducting tapes can with-
stand 4 A of current with stability. 4 A was
the amount of current needed to achieve 600
A - turns which is required by the previous
simula- tion aimed at developing this motor.
Also, it has been observed that the flux
damper reduces armature reactance during the
motor operation and during load changes,
helping the stable motor operation. But, it was
observed that the flux damper generates loss
by means of leakage flux and this decreases
the output of the motor by about 5 %.

Key Words:
damper,

magnetic field distribution, flux

high-Tc¢ superconducing tape

1.4 B2

oo BHe p23HRE7|RE Y 3 Fd &
Aol sl ne&x2HAE TapedA7t tgHo s F23
A8 Yoliy] f& dagk =EW r/] AAEEE
Tated vk ol & dlAsr] fEl neRFAEEIR
Bleo] 7z g 7k HEol A g ggs] grerete] A
teet mdS 4e H, o] 2gd F.E.M.(Opera)
< HE3le, AFEAEH|EE Bl n&2AEF7
TEe YWEAA BEXE N & et AlEd oA
os] Fa AAEEE HdHFo RN ALZERAE Tape
Mz AdA e £4 S 2AE JElE <Hy A

*ogAAs - AAY gty A Feta) Al
oo E 9o ohakF g dAvjgE ug
g oE 9o gEAAEA s 2ARA T A
TR e Ydn 2 A s as
BRI I S B = R P B S B
A:ASE - 19999 39 30Y
ArbetE 0 19999 649 17Y

FASHEA, B AAAL 8] 2 REAAAEE 9
71 918l A3 flux damperZ}t E’_Fﬂ«] WA A &
9z e] F2 A0 v A e dEE st (1)

2.2 B
2.1. REMY U SYHA

23 1o el A ol A/AE AW FAEE
Anelsh g FEARE AFHn 2 W $RE

o
: ¢ 9] S5-E ‘@4 w AR A A E $
&l Immel stainless-steel 2 2mm-4 pure-copper
E lmmé¢ % E’-%% Atolo F3 A AZHG. aEl3

A A7t FUF] eRHAETaped AE 2HEA
B s fA sk aLﬂ i 212 g4 2@ dxzde)
A& 3] bulk FEHSY iron coreE YAAZT.
Housing® &3 A 94 290 mm °]9, sta-
tor @ YA 190 mmeltt. 18 2= FHxg F3t
oA ez 22 Eiolth, AA YA 118 mm
ol Zyztel HE9 ALEIH AFE 7IYstAdh
Simulation®] 2% model =3 13d 29 £ g
X8 ALEsEE

Aol Z71E 712 11.8 mm, A2 17.9 mm
H, o4& 712 0.25 mm. AZ 2.5 mm ¢ tape
AE & pole B 600 A-TE E& & U= e
o] A7]o|},

Y, o

Stator .
— iron
housing
Aluminum

/
/ water

jacket

t
|
|

190

230

290

g 1. 222ATEVIEEY 72
Fig. 1. Structure of the high-Tc superconducting
synchronous motor
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Fig. 5. Magnetic field distribution at no load
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Fig. 6. Magnetic field distribution at no load

{(without the flux damper)
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Fig. 7. Magnetic ficld distribution at 500W
load
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Fig. 8. Magnetic field distribution at 500W
load (without the flux damper)
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Fig. 9. Air gap magnetic field at no load
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Fig. 10. Air gap magnetic ficld at no load
(without the flux damper)
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Fig. 11. Air gap magnetic field at 500W
load
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Fig. 12. Air gap magnetic field at 500W load
(without the flux damper)
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Fig. 13. Location of magnetic field measure-
ments on the tape
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Fig. 14. Magnetic field distribution of the
superconducting tape at 500W load
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