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Performance of the Squirrel Cage Induction Motor with High Temperature
Superconducting Rotor Bars at Stable Operating Region

W B -E R T -EERT

(Jungwook Sim ‘- Gueesoo Cha - Jikwang Lee)

Abstract - Motors with HTS wires or bulks have been developing recently. Those are large synchronous motor with
HTS wires at the field winding in the rotor, hysteresis and reluctance motors with HTS bulk in the rotor.

This paper presents the fabrication and test results of an HTS induction motor. Conventional end rings and short bars
were replaced with HTS wires in the motor. Stator of the conventional induction motor was used as the stator of the
HTS motor. Rated capacity and rpm at full rotor of the conventional motor were 0.75[kW] and 1,710[rpm]. Two HTS
wires are used in parallel to make the end rings and bars. The critical current of the BSCCO-2223 HTS wire which
was used in the bars and end rings were 115[A]. Electrodynamometer was coupled directly to the shaft of the rotor

with HTS wires.

Key Words : High Temperature Superconductor, Induction Motor, Critical Current. Quench
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Table 1 Specifications of the conventional induction motor

Power 0.75kW Voltage 220V

Current 30A Speed 1710rpm
QOuter diameter 140mm | Inner diameter | 80mm
Full load torque 4.1Nm No. of poles 4
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Fig. 1 Construction of the HTS squirrel cage induction Motor
(a) Rotor core (b) End ring core
(c) Construction of rotor
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Fig. 2 (a) HTS squirrel cage rotor
(b) Manufactured HTS squirrel cage induction motor
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Table 2 Specifications of the HTS tape

Material BSCCO-2223
Width 4.1lmm
Thickness 0.28mm
Matrix Silver alloy
Twist No
Critical current 115A at 77K. self-field
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Fig. 3 Experimental apparatus of the HTS induction motor
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Fig. 4 No-load test of the HTS induction motor
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Table 3 No-load test and blocked rotor test of the HTS
induction motor and conventional induction motor

Voltage | Current | Power

f
vl | ral | w1 | P
HTS
induction motor
no-load test 217 47 175 0.034

blocked-rotor test | 74 097 | 153 | o012

~224 | ~279 | ~181 | ~0.16
Conventional
induction motor
noload test 217 243 133 0.146

blocked-rotor test | 47.8 3.19 180 0.686
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Fig. 5 Load test of the HTS induction motor
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