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Analysis of Dynamic Characteristics of Three Phase Induction Motor Applied
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‘Graduate school. Cheju Nat] Univ, “Faculty of Electrical & Electronic Engineering. Cheju Nat1 Univ.

ABSTRACT - The dynamic characteristics of a three
phase induction motor which is applied by various
unbalanced voltages are simulated and analyzed in this
paper. The voltage equations and torque equation in the
dq stationary reference frame for the three phase star
connected induction motor are used in this analysis.
MATLAB and SIMULINK are employed as a simulation
tool. The dynamic characteristics of speed and torque
are simulated for various unbalanced voltages, that is,
(1) cases with the same unbalance voltage factor but
different unbalanced voltages, (2) cases with only one
unbalnced voltages but different degree of unbalance,
and (3) cases with the same positive sequence voltage
but different negative sequence voltages. The simuated
results are compared and analyzed with each other, and
also with the results of balanced voltage.
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Fig.1 Stator and rotor connection of an induction machine
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Fig.2 Flow of variables in induction motor simulation
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Table 1. Comparision of starting time and min/max
torque of 8 different unvalanced voltage cases

VUl va Vb Ve v [v2 m = m=Th2
) W) @ W || s lemilm) oo Taflu
0 [1270.,0% 1270 .200° [ 1270 0120° [ 1270 | 0 [o3m7f1m0@0305%0.4741-1.7474 203572
30-UV | 4 [110020°] 1127.240° | 1250 2120° |115877)4.635 | 04739 }1 1570 169169
20-UV | 4 [1118.0% 1143,240° | 1270, 120° 117,699 4.708 | 0.4601 |-1 503717 46090.571%-1.623 17 4766
1e-UV | 4 1124400 127.01_2400 1Z7A041m° [122.115 4.885 | 0.4280 [-1.6292418.71350.5223-1.663d 187412
2-A | 4 (122002710 2322 12702 1161 *[126.789 5.002 | 0.3970 -1 661 0. 4766173572024
10-A | 4 [1270.20°] 12702 240° [127.0 £ 1131 °[126.797)5.072 | 0.3975 |- 1. 726520 22000 4772 1.7791] 20.2478
19-0V | 4 11429.,0°] 127.02240° | 12702 120° [132.292/5.202{ 0.3649 | 1.7755322.06520.431 111 856 22.0753
20-0V | 4 |1459.,0°] 13832 240° | 1270£120° [137.062 5.482 | 0.3406 1. 8271 (1923 236184
30-0V | 4 1482.,0°] 139.72240° | 1200 2 120° [138.981|5.559 [0.3315-1.901 924 3018038451 9806 24.3164
3-UV | 6 [1002,0% 1072.240° | 1250 . 120° [111.783}6.707 |0.S104 | 1641415 1487 156917
20-UV | 6 [1060,0°| 10862240 | 127.0 £ 120° [113541{6.813 | 04945 [1.697716.21790.6562-1.522 16.2271
10-UV | 6 1064,0°]127.02240° | 1270.£120° [119811{7.189{0.4450 |1 804518, 16121 18.0507
20-A | 6 127020012702 22771270 . 1139°|126.515{ 7.501 [ 0.3005 | 2.117120.10580.4800- 1.682 201193
19-A | 6 11270.,0°] 1270, 240° [127.0 1098 /1265457593 |0.3997 |- 2.004 480317424 20.1267
10-0V | 6 {15130 127.02240° | 127.0£120° {135.106{8.106|0.3509 - 2.408) 410718966 22,9658
20-0V | 6 |1565.0°% 1447.240° | 1270 .120° [142.716{8.563|0.3148 [-2.694325 54710.362-1 9799 25,5603
30-0V | 6 11500,0°) 14622240° | 1200£120° 144718 8683030632 30850.3507-2.0430 26.3250
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Table 2. Comparision of starting time and min/max
torque of different VUF and 19-UV unvalance cases

VU Ve hid Ve Vv T:e-:n(ow m me )

vl W W W W) | ) | este) = sle) e
0/1270,0° | 127.0,240° [1270,120°| 1270 | © Jo.3967 »1.7103&17 04741 | ~1.7474 E
1{128220° | 1270, 240° |122.0 £ 120° | 125.73 | 127 [ 0.4037 | -1.7237| 19.9096 | 0.4862 | -1.7697 | 199317
2(119520° | 12702240° |12702120°| 1245 | 25 {0.4118{-16804| 195436 0.4978 [ -1.7408 | 195642
3 1159,0° | 1270.2240° |1270.120°| 1233 | 37 |0.4196|-16733 19.1511 | 05096 | -1.7275 | 19.1683
4| 12420° | 1210.20° [1270.2120° | 12213 487 0.4208| -1.6202 | 181135 | 05223 | -1.6638 | 187412
5| 108920° | 12702240° [1270.0120°| 12097 | 608 [0.4367 | -16441 | 18.4002 | 05340 | -16968 | 124251
6 106420° | 127.0.2240° |1270.2120°) 1198 | 72 |0.4450] -1.8945] 180292 05482 | -1.6121 | 18,0607
71102120 | 1270.,240° {1270.2120°] 1187 | 83 |0.4540|-21685|17.6236 | 05616 | -1.6343 | 176408

Table 3. Comparision of starting time and min/max
torque of different VUF
sequence voltage cases

and same positive

v v | v e T R
| W v w W | W] st — tsts) f—

mn max min max
0 | 127020° | 12702207 | 1270.2120° | 127 | 0 |03%67] -11108 | 203437 | 04041 | -17004| 03672
1| 129220° | 12702200° | 12482120° | 127 | 127 | 03951 | -1.7269 | 203634 | 0.4743 | -1.7787 | 203683
2 | 131420° | 12202.240° | 1226212° | 127 | 254 | 03964 -1.7066 | 203475 | 0.4744 | -1.7718| 20.3635
3 | 13620° | 12702240° | 1204.2120° | 127 | 381 |03964] -16868 | 202966 | 04748 | -17296 | 203058
4 | 135820° | 1270,240° | 11822120° | 127 | 508 | 03968} -1.6774 | 202012 | 0.4749 | -1.7471 | 20.3086
5 | 1380.0° | 1270220° | 11602120° | 127 | 635 [03080| 17732 | 203117 | 0.4753 [ -17231 | 20.3248
6 | 10020° | 1270.2240° | 11382120° | 127 | 762 [03058] —2.1275 | 202469 | 0475 | -1.6965| 0.2528
7 [ 12420° | 1270220° | 1n6210° | 127 | 89 |03966| -24%8 | 202652 | 0.4756 | -1.7083| 202772
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