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Analysis of Current Unbalance on Three Phase
Induction Motors Applied by Unbalanced Voltage

Jea-Hoon Jung® and Chong-Keun Jwa**

ABSTRACT

The unbalanced currents and the input powers on three phase induction motors applied by the unbalanced
voltages are analyzed. For this analysis. a real load test on the motor is performed under the specified
unbalanced voltage. and applicability of the T type equivalent circuit which is used to analyze them is proved
by comparing the tested results with computed results. With various unbalanced voltage patterns. including 1)
cases with the same unbalance voltage factor but different unbalanced voltages. 2) cases with only one
unbalanced voltages but different degree of unbalance. and 3) cases with the same positive sequence voltage

but different negative sequence voltages. the currents and the powers are computed and analyzed by using this

equivalent circuit.
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b) negative sequence

Fig. 1. Equivalent circuits.
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Table 2. Comparison of unbalanced currents and input powers of 8 different unbalanced voltages under rated
speed
\(Q/Lé;: Va Vo V. V- \'F] la le I ] 2 C(:‘,L:): Pl
Balanced] O 12020 120 2 240 120 1207 120 o] 1205] 1205] 1206] 1206 0 0] 698
N | 4 100.507. 0} 106488240 1181102120 10es512] 4| 10| 1963 138] 1ag| ows]| 139] 317
204V | 4 106.638. 0 108. 240 120.120] 11213]  4aase| 10| 11 10| 120] 0168 14] 342,589
104N | 4 106,206, 0 120, 240 120,120 1154 | 45| 10| 193] 1316] 1286] 017a| 139] amen
20-A 4 12020 1201319 120, 11671 119.80 4.793 1.416 1.365 1.115 1.298 0.181 14| 397.538
10-A 4 1200 120,240 120 113.1°] 119.807 4814 1.162 1.466 1.271 1,296 018 1411 97.60
1oy | 4 13500420 120, 240 1202120 12508] 5008 1506 1237] 1206| 1.349] 0189 14] ax e
20-v | 4 137,858 0] 130.677 2 240 120.120] 129512 5188 1575] 1.400] 120| 13| 019 14] 464612
-V 4 140.81 . 0 132,240 121830120 131.307 5.248 1.600 1.410 1.262 1.417 0138 14| 477.570
oW | 6 ors12.0[ 01201 2240] 18 neteo] wsesm] ez | oan | 1i22] 13e7] 1ia0] o2ml 209 3o |
2 | 6 99213 0| 100614 240 1202120 107276 6437] ool 1153) 130] 1188] 0243 21] 20721
4N | 6 DR T 1202 240 120-120] 13097 eem| oom| tam] 1am| 102w] oos7 21| 357114
oA | 6 120:0]  120,277]  120:.139] neswo] 7iwe| 14m] 1406] 100a] 120] oo 21| 38,
1d-A 6 12000 1202240 120, 108.7) 119.560 7.181 1.1 1.660 1.265 1.290 0.271 21 ] 398.445
o-v | 6 142,961 0 1202 240 1202 120 127.65 7654] 16m3] 124 136] 1.37] oom 21 458.134
oo | 6 147.874. 0] 136.724., 240 1202120 13a86) s100| 1.73a] 141 ] 1211] 14s6] 0306 21| 506.916
v | 6 | 150206.0 | 137.93.240] 121.89-120] 1eexn|  8207] 17| 1am] 12| 14m] 0310 21] s20.7%
Table 3. Comparison of unbalanced currents and Input powers of different VUF cases under rated speed
‘(’f,j Va Vb Ve Vi v b b | %{ P
0 120,071 120,240 1202120° 120 0]1.295} 1.295]11.295 0] 396.908
1 [ 116.409.0°] 120,240°| 120,120°( 118.803 1197{1.238 ] 1.31211.282] 3.5] 389.151
2 1 112.913.,.0°] 120,240°| 120,120°]117.638| 2.362{1.182| 1.32811.270] 7.0]381.911
3 [ 109.512,0°] 120.,240°] 120,120°] 116.504 3.496]1.128 | 1.346]1.257]110.5] 375.157
4 | 106.205.0°] 12022407 120,120°| 115.402 45981 1.021 1 1.380]1.233]17.5] 362.286
5 [ 102898 ,0°] 120.,240°] 120.120°| 114.209 5.701]11.021 | 1.380}1.223]17.5] 362.286
6 99,591 £ 07| 120.,240°| 120,120°[ 113.197 | 6.803]0.988 | 1.386 ] 1.222 ] 19.5 | 356.563
7 96.472,0°] 120,240°| 1202120°] 112.157 7.84310.920 | 1.41811.210124.5 [ 351.949
Table 4. comparison of unbalanced currents and input powers of same positive sequence voltage but different
negative sequence voltages under rated speed
\(‘o/f; % b \“ vliwv| | b h | B ((l/f A
0 1200 | 120,240 1204201 120 O[126 126 ] 1.26] 125 0 0] 3698
1] 12080 120240 | 117901 A0 120 {1 1.200]1.338 | 1.288 | 1.261] 1.26(| 0.045] 35| 497030
2| 1241570 120240 | 115843120 120 | 2400[ 138011283 | 1.227[ 1.26] 0091 | 70| 397.39%7
3 126260 120,240 | 113784120 120 | 3600{ 1423 | 1.20 [ 1194 1.296]| 0.136| 105] 398008
41 12831540 120,240 | 11168517 120 | 4801|1467 | 1.277 | 1.162| 1.296] 0181 140} 308867
5{ 10.3A.0 120,240 | 1086806127 120 | 6001 1.510 {1.277 | 1130 1.236] 0.277] 17.5] 3098
6] 14720 120240 | 10758200 120 | 7200 [ 1563 | 1.2/ | 1100 1.26| 0272] 210 401.315
71 134561 0 120,240 | 1064491200 120 | 8401|1596 | 1.280 | 1.071 | 1.26| 0317| 245 4296
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