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Zl = Rl + JXl (34)
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Re + X
) R
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2,7
Z =Z+—=C 3.7
total 1 ZZ+ZC (3.7)
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2.2 kW (3 hp) 5.5 kW (7.5 hp)
Hz 50 50
220/380 220/380
8.7/5.0 20.4/11.8
rpm 1420 1430
Pole 4 4




2. 8U519035 3 1ler 380-440 V, 50/60 Hz, 27.9 A, switching frequency 1 kHz, Fuji
FRENIC 5000G11, Type FRN7.5G11S-4JE

3. Lﬂ?ﬂﬂﬁjﬂﬁﬁlﬂﬂﬁum‘]ﬁ?ﬁﬂa (digital power meter) ﬁiu WT230, Yokogawa (true
RMS)

4. m?aﬁ@mmﬁ’;iau (tachometer)

5. in5earudia lulihuazmsyma iy fuda 14

6. 150470115910 (torque Detector)
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rms Voltage

Frequency Inverter

Input Power | ...

* rms

WT230 ‘gurrent 111
Digital Power Meter — :

| Tachometer
:h Generator
\ 4 & Load
Estimation of .
Inverter- fed Induction Motor
Motor Performances

in the Field
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d’ 1oAY Y J A =
M13190 3.2 ﬂ'l'l/]]lﬂi]']ﬂﬂ'lﬁ‘]/]ﬂﬁﬂﬂllﬂmﬁlﬁeUu'lﬂ 2.2 kW N340 40 Hz

Measurement Data Proposed Technique

Vrms I rms

R, | Torque | Speed Pout Eff | Torque Pout Eff
(volt) | (amp)

(watt) | (N-m) | (rpm) | (watt) (%) | (N-m) | (watt) (%)
Avg Avg

226.63 | 5.46 | 2559 | 15.95 | 1096.9 | 1832.29 | 71.60 | 16.19 | 1860.45 | 72.70

226.56 | 5.12 | 2371 | 14.86 | 1104.5 | 1719.67 | 72.53 | 14.56 | 1684.73 | 71.06

226.62 | 4.84 | 2207 | 13.88 | 1111.5 | 1616.23 | 73.23 | 13.61 | 1584.79 | 71.81

226.55 | 4.58 | 2057 | 12.99 | 1118.1 | 1521.57 | 73.97 | 12.70 | 1487.61 | 72.32

22624 | 4.28 | 1883 | 11.81 | 1125.8 | 1392.88 | 73.97 | 11.94 | 1408.21 | 74.79

226.23 | 4.00 | 1715 | 10.73 | 1133.2 | 1273.82 | 74.28 | 10.61 | 1259.58 | 73.44

22596 | 3.73 | 1549 | 9.65 | 1140.8 | 1153.29 | 74.45 | 9.56 | 1142.54 | 73.76

224.01 | 3.42 | 1346 836 | 1149.9 | 1007.09 | 74.82 | 8.35 | 1005.89 | 74.73

22422 | 3.20 | 1200 7.38 | 1156.3 | 893.99 | 74.50 | 7.44 901.25 | 75.10

223.76 | 2.97 | 1034 6.20 | 1163.5 | 755.72 | 73.09 | 6.21 756.94 | 73.21
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M1319N 3.3 ﬂ'W]vl,ﬂi]'lﬂﬂ'liﬂ@ﬁ@‘]ﬁJﬂm@ieUu'lﬂ 2.2 kW 197140 45 Hz

Measurement Data Proposed Technique
Vims lrms
R, | Torque | Speed Pout Eff | Torque Pout Eff
(volt) | (amp)
(watt) | (N-m) | (rpm) | (watt) (%) | (N-m) | (watt) (%)
Avg Avg
238.08 | 5.37 | 2791 15.64 | 1249.5 | 2047.28 | 73.35 | 15.92 | 2083.93 | 74.67
238.21 | 4.86 | 2469 13.97 | 1260.8 | 1845.21 | 74.74 | 13.83 | 1826.72 | 73.99
238.16 | 4.56 | 2278 12.89 | 12684 | 1712.82 | 75.19 | 12.95 | 1720.80 | 75.54
237.85 | 429 | 2110 | 11.90 | 1275.1 | 1589.62 | 75.34 | 11.81 | 1577.60 | 74.77
237.52 | 4.03 | 1942 | 11.02 | 1281.8 | 1479.81 | 76.20 | 10.98 | 1474.44 | 75.92
237.57 | 3.81 | 1773 | 10.03 | 1288.4 | 1353.80 | 76.36 | 10.17 | 1372.70 | 77.42
237.68 | 3.57 1604 9.05 1295.2 | 1227.97 | 76.56 | 9.14 1240.18 | 77.32
238.05 | 3.34 | 1432 7.97 1302.1 | 1087.19 | 75.92 8.17 1114.47 | 77.83
237.53 | 3.12 1262 6.88 1308.7 | 943.26 | 74.74 | 6.90 946.00 | 74.96
M99 3.4 A ldnnmInageuuemes yu1A 2.2 kW AL 50 Hz
easurement Data Proposed Technique
Vims lrms
Pn Torque | Speed Pout Eff | Torque Pout Eff
(volt) | (amp)
(watt) | (N-m) | (rpm) (watt) (%) | (N-m) | (watt) (%)
Avg Avg
248.57 | 5.18 2933 15.15 | 1402.6 | 2226.13 | 75.90 | 14.82 | 2177.64 | 74.25
249.69 | 4.75 2634 13.58 | 1413.2 | 2010.51 | 76.33 | 13.51 | 2000.15 | 75.94
250.37 | 4.44 2413 12.50 1420.6 | 1860.31 | 77.10 | 12.58 | 1872.22 | 77.59
24944 | 4.21 2250 11.61 1427.5 | 1736.25 | 77.17 | 11.73 | 1754.19 | 77.96
249.54 | 3.98 2073 10.62 14339 | 1595.32 | 76.96 | 10.72 | 1610.34 | 77.68
248.81 | 3.74 1890 9.64 1440.7 | 1454.97 | 7698 | 9.76 | 1473.08 | 77.94
248.48 | 3.58 1762 8.95 1445.7 | 1355.52 | 76.93 | 9.03 | 1367.63 | 77.62
250.13 | 3.38 1605 8.07 1451.2 | 1226.89 | 76.44 | 7.94 | 1207.12 | 75.21
249.53 | 3.20 1436 7.18 1457.9 | 1096.62 | 76.37 | 7.08 | 1081.35 | 75.30
249.68 | 3.02 1285 6.29 1463.3 | 964.25 | 75.04 | 6.14 941.25 | 73.25




q‘ Ay Y J A =
M1319N 3.5 ﬂ'l‘ﬂﬂﬂi]'lﬂﬂ'liﬂ@ﬁ@‘ﬂﬂ'E'Jm'f]iellu'lﬂ 5.5 kW na2149 40 Hz

Measurement Data Proposed Technique

Vims rms
wolt) | amp) P Torque | Speed Pout Eff | Torque Pout Eff

(watt) | (N-m) | (rpm) (watt) (%) | (N-m) | (watt) (%)
Avg Avg
228.76 | 11.53 | 5486 37.11 | 11334 | 4406.34 | 80.32 | 37.34 | 4433.64 | 80.82
227.92 | 11.22 | 5300 3592 | 1135.0 | 4271.06 | 80.59 | 35.48 | 4218.74 | 79.60
227.87 | 10.81 | 5076 34.35 | 1137.7 | 4094.09 | 80.66 | 34.75 | 4141.77 | 81.60
227.35| 1037 | 4821 32.77 | 11404 | 3915.05 | 81.21 | 32.64 | 3899.52 | 80.89
226.85 | 9.97 4587 31.20 | 1143.2 | 3736.63 | 81.46 | 30.96 | 3707.89 | 80.83
227.96 | 9.60 4380 29.82 | 1145.8 | 3579.48 | 81.72 | 29.60 | 3553.07 | 81.12
227.30 | 9.02 4029 2746 | 1150.2 | 3308.85 | 82.13 | 27.78 | 3347.41 | 83.08
227.09 | 8.69 3839 26.18 | 1152.7 | 3161.47 | 82.35 | 26.16 | 3159.06 | 82.29
227.88 | 8.17 3535 24.11 | 1156.8 | 2921.86 | 82.66 | 24.46 | 2964.27 | 83.85
227.53 | 7.85 3352 22.73 | 1159.1 | 2760.09 | 82.34 | 22.56 | 2739.45 | 81.73
22698 | 6.85 2751 18.50 | 1167.7 | 2263.11 | 82.27 | 18.43 | 2254.55 | 81.95
226.82 | 6.67 2627 17.62 | 1169.0 | 2157.86 | 82.14 | 17.63 | 2159.09 | 82.19
226.85 | 6.44 2490 16.63 | 1171.0 | 2040.11 | 81.93 | 16.69 | 2047.47 | 82.23
22649 | 5.75 2043 13.48 | 1176.7 | 1661.72 | 81.34 | 13.22 | 1629.67 | 79.77
22595 | 5.35 1746 11.32 | 1180.1 | 1399.49 | 80.15 | 11.36 | 1404.43 | 80.4




q‘ Ay Y J A =
M1319N 3.6 ﬂ'l‘ﬂﬂﬂi]'lﬂﬂ'liﬂ@ﬁ@‘ﬂﬂ'E'Jm'f]iellu'lﬂ 5.5 kW a2149 45 Hz

Measurement Data Proposed Technique

Vims rms
wolt) | amp) P Torque | Speed Pout Eff | Torque Pout Eff

(watt) | (N-m) | (rpm) (watt) (%) | (N-m) | (watt) (%)
Avg Avg
241.02 | 11.63 | 6124 37.20 | 1286.0 | 5011.73 | 81.84 | 37.34 | 5030.59 | 82.15
240.76 | 11.19 | 5867 35.63 | 1288.1 | 4808.05 | 81.95 | 36.16 | 4879.57 | 83.17
240.57 | 10.77 | 5600 34.15 | 1290.3 | 4616.20 | 82.43 | 34.08 | 4606.74 | 82.26
240.30 | 10.36 | 5335 32.57 | 1292.6 | 4410.47 | 82.67 | 32.88 | 4452.45 | 83.46
23998 | 9.94 5072 3090 | 1295.6 | 4194.04 | 82.69 | 31.36 | 4256.48 | 83.92
239.75 | 9.52 4809 29.33 | 1298.6 | 3990.16 | 82.97 | 29.27 | 3982.00 | 82.80
239.28 | 9.15 4553 27.75 | 1300.6 | 3781.03 | 83.04 | 27.71 | 3775.58 | 82.93
239.07 | 8.96 4439 27.06 | 13024 |3692.12 | 83.17 | 27.37 | 3734.41 | 84.13
238.95 | 8.78 4330 26.37 | 1303.8 | 3601.84 | 83.18 | 26.49 | 3618.23 | 83.56
238.45 | 8.59 4200 25.68 | 1304.7 | 3510.02 | 83.57 | 25.73 | 3516.85 | 83.73
238.43 | 8.31 4011 24.50 | 1306.9 | 3354.38 | 83.63 | 24.68 | 3379.02 | 84.24
237.83 | 1.75 3638 22.14 | 1311.3 | 3041.47 | 83.60 | 22.40 | 3077.18 | 84.58
23725 | 6.76 2975 17.90 | 1318.9 | 2473.25 | 83.13 | 17.89 | 2471.87 | 83.09
236.43 | 6.55 2853 17.12 | 1320.0 | 2367.45 | 82.98 | 16.87 | 2332.88 | 81.77
236.36 | 6.05 2483 14.76 | 1324.6 | 2048.21 | 82.49 | 14.48 | 2009.36 | 80.92
23588 | 5.71 2223 13.09 | 1327.3 | 1820.17 | 81.88 | 13.04 | 1813.22 | 81.57
235.68 | 5.27 1903 10.92 | 1330.9 | 1522.55 | 80.01 | 10.79 | 1504.42 | 79.06




q‘ Ay Y J A =
M1319N 3.7 ﬂ'W]vl,ﬂi]'lﬂﬂ'liﬂ@ﬁ@‘]ﬁJﬂm@ieUu'lﬂ 5.5 kW na3149 50 Hz

Measurement Data Proposed Technique

Vims lrms
wolt) | amp) Pn Torque | Speed Pout Eff | Torque Pout Eff

(watt) | (N-m) | (rpm) (watt) (%) | (N-m) | (watt) (%)
Avg Avg
24770 | 11.79 | 6737 37.10 | 1430.1 | 5558.32 | 82.50 | 37.62 | 5636.23 | 83.66
24831 | 11.28 | 6446 3543 | 1433.3 | 5320.00 | 82.53 | 35.31 | 5301.98 | 82.25
248.33 | 10.77 | 6158 33.95 | 1436.3 | 5108.44 | 82.96 | 33.86 | 5094.90 | 82.74
248.60 | 10.36 | 5862 32.28 | 1439.9 | 4869.33 | 83.07 | 32.21 | 4858.77 | 82.89
249.01 | 9.94 5552 30.71 | 14434 | 4643.76 | 83.64 | 31.01 | 4689.13 | 84.46
249.20 | 9.52 5264 29.04 | 1446.9 | 4401.88 | 83.62 | 29.23 | 4430.68 | 84.17
248.80 | 9.15 4954 2740 | 1450.0 | 4162.19 | 84.02 | 27.72 | 4210.80 | 85.00
249.40 | 8.96 4831 26.77 | 1451.5 | 4070.70 | 84.26 | 26.41 | 401595 | 83.13
249.09 | 8.31 4349 24.00 | 1457.2 | 3663.82 | 84.25 | 23.90 | 3648.55 | 83.89
249.38 | 8.05 4045 22.24 | 1460.5 | 3402.83 | 84.12 | 22.56 | 3451.79 | 85.33
24993 | 7.75 3661 20.07 | 1464.5 | 3079.22 | 84.11 | 20.45 | 3137.52 | 85.70
250.00 | 7.31 3253 17.71 | 1468.9 | 272530 | 83.78 | 18.08 | 2782.24 | 85.53
24998 | 6.76 3057 16.63 | 1470.9 | 2562.59 | 83.83 | 16.36 | 2520.98 | 82.47
24995 | 6.55 2830 15.25 | 1473.4 | 2353.93 | 83.18 | 15.25 | 2353.93 | 83.18
250.34 | 6.34 2510 13.28 | 1476.6 | 2054.30 | 81.84 | 13.17 | 2037.29 | 81.17
248.81 | 5.45 2144 11.12 | 1480.4 | 1724.60 | 80.44 | 11.02 | 1709.09 | 79.71
248.58 | 4.94 1864 9.54 1483.5 | 1482.65 | 79.54 | 9.45 | 1468.67 | 78.79
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