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Abstract

This paper propose a variable parameter estimations for variable over current load of five-phase

squirrel-cage induction motor(IM) to servo control system. In order to high performance control of AC
motor using a field oriented control(FOC) and direct torque control(DTC) algorithm, there are required
precise motor parameters for slip calculation, flux observer, controller gain, torque command of current

components, rotor position, speed estimation, and so on. We are suggest a analyzed estimation results

of the motor parameters that developing five-phase squirrel-cage IM have a stator of concentrated

winding for experimental within variable over current load at rated input frequency. There are results

of stator winding measurement, no-load test, locked-rotor test, variable over current load test, and

estimated parameters of equivalent circuits using manufactured experimental apparatus by IEEE
Standard Test Procedure for Polyphase Induction Motors and Generators 112-2004.
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Table 1. Measured stator winding characteristics
of 5-phase 1.5kW IM
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Table 2. Results of no-load test by variable input power frequency

o

=
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Foe | lEAY | TR | FR | A9 FRaE | A8 | a4dy | wre A48 | 3%
(Hz) (V) V) AH(A) A5 (A) (%) AxE (VA) (Watt) (rpm)
60 220.0 220.04 5.0011 1.0002 0.073 1,098.4 79.27 1,792.0
E 3 H7 60Hz TSAIEOIN DS PANR vl IE 55 £4
Table 3. Measured characteristics for variable over load of rocked rotor test on rated 60Hz
B F FaE (%) L/ 1.000 1.383 1.711 1.860 2.091 2.216 2.503
T4 AL (V) V, 48.09 67.65 80.97 92.97 101.11 111.75 119.81
qEd FEAF (A) 1, 1.9742 2.730 3.379 3.672 4.129 4.376 4,942
TE5AF (A) 1 9.8710 13.650 16.895 18.360 20.645 21.880 24.710
TEH A (W) P, 271.35 595.3 958.9 1170.7 1525.6 17675 2283.0
9E (%) cos ¢ 0.572 0.644 0.656 0.686 0.693 0.723 0.770
J4AE (VA) Piyva 474.7 923.4 1368.0 1706.9 2087.4 2445.1 2960.5
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Table 5. Calculated parameters characteristics of locked rotor test by variable over current load 60Hz

I35 (%) L/1, 1.00 1.383 1.711 1.860 2.091 2.216 2.503
T4 A5k (V) Vi 48.09 67.65 80.97 92.97 101.11 | 111.75 | 119.81
4T TEAF (A) Ly 1.974 2.730 3.379 3.672 4.129 4.376 4.942
155 (A) 1 9.8710 | 13650 | 16.895 | 18.360 | 20.645 | 21.880 | 24.710
75 A= (W) P, 2714 595.3 958.9 1170.7 | 15256 | 17675 | 2283.0
4= (VA) Py 474.7 9234 | 1368.0 | 17069 | 20874 | 24451 | 2960.5
Fad9 (Var) s vir 389.5 705.9 975.7 1242.8 | 14247 | 1689.5 | 1884.8
A T ga" s () | (X, +X,) | 29692 | 32416 | 33597 | 34.774 | 35878 | 36.958 | 38.08
A AR () X, =X, 14.846 | 16.208 | 16.799 | 17.387 | 17.939 | 18479 | 19.039
A Y H 2 (mH) L,=1L, 39.374 | 42993 | 44560 | 46.120 | 47.585 | 49.017 | 50.502
32 A% () R, 6.175 8.223 | 9.0448 | 9613 10.145 | 10.708 | 10.943
A5k g AR (2) X, 20457 | 203.30 | 20270 | 202.11 | 201.56 | 201.02 | 200.46
25k 1Y 2~ (mH) L, 542.64 | 539.25 | 536.79 | 536.12 | 534.66 | 533.23 | 531.74
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