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Abstract

This research preseﬁts the energy controller by slip control method with an adaptive efficiency and
power factor of three-phase and two horsepower squirrel cage induction motor. It is implemented by the
principle of decreasing voltage to stator winding of motor for controlling the firing angle of SCR and
using the digital signal processing (DSP) that receives motor' speed detector for controlled firing angle.
The speed of motor maintains nearly a full load slip and full load power factor as possible. However,
the motor still properly works as normal. This enables suitable power to the three-phase induction motor
and its load to save the power motor and to improve fhe power factor. Then, there are the analyzing of
distortion factor, calculating, and installing reactor to decrease distortion factor of AC source due to AC
voltage controller. These cause a better AC source and motor performance; therefore, this energy
controller is really practical. There is a test with 1500 W motor and 300 W motor. The findings reveal

that the energy controller can save the energy at 0-60% rate of motor.
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P Sy 1 U4 o
AT NN 1 ‘Uﬂ!%ﬁllﬂm@iﬂ‘hmQﬂﬂiﬂ!ﬂ’)ﬂﬂﬂ‘waﬂ\ﬂu

1"

Vphase

Power factor

Reactive

Torque | Output|” Iphase |Input | Speed %M 4
fuva 191y veIwBIARs | power  VBY
(%) |Power 4 motor|Power | (rpm) 7
V) 130 (W) HEEn eI
(W) Vphase  wes | (A) W) (VAR)
LT
5 78.23 235.7 2.26 390 1495 20.0 0.24 1560
10 156.40 | 2345 2.21 480 1495 32.6 0.30 1470
20 311.27 234.6 2.23 630 1487 49.4 0.40 1440
30 464.09 234.2 2.27 780 1478 59.5 0.49 1410
40 614.18 234.6 2.34 930 1467 66.0 0.56 1380
50 764.06 234.7 2.44 1080 1460 70.7 0.63 1350
60 911.86 234.6 2.57 1230 1452 74.1 0.68 1320
70 1058.70 | 234.7 2.71 1380 1445 76.7 0.73 1320
80 1204.92 | 234.8 2.86 1530 1439 78.7 0.76 1320
90 1342.35 | 235.0 3.03 1680 1425 79.9 0.80 1290
100 1481.03 | 234.9 3.24 1800 1415 82.2 0.82 1290
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T | Output| Vphase | Vphase | Iphase Input Speed | %M Power | Reactive !

(%) power ‘171 RGR ﬁ SIGN : Power (rpm) factor | Power j
Y84 N (V) | wewes | wewmes | veq ¥ 8 hweines
yeLAey V) (A) UOLADT welAes | (VAR)
(W) (W)

S 75.93 80.7 80.7 1.12 210 1450 36.1 0.27 750

10 151.84 97.4 97.4 1.36 300 1450 50.6 0.33 900

20 303.68 | 1525 | 1525 | 1.72 510 1450 | 59.5 | 0.42 1080

30 455.52 154.9 1549 1.96 690 1450 66.0 0.50 1080

40 606.53 174.6 174.6 2.30 870 1448 69.7 0.56 1260

50 758.17 198.6 198.6 2.36 990 1448 76.5 0.62 1260

60 909.80 220.1 220.1 2.50 1170 1448 77.7 0.67 1320

70 1061.43 235.3 235.3 2.79 1380 1448 76.9 0.69 1350

80 1210.56 2349 234.9 2.99 1590 1445 76.1 0.75 1380

90 1356.22 234.9 2349 3.17 1770 1439 76.6 079 1380

100 1494.35 234.0 234.0 3.33 1920 1427 77.8 0.81 1380

= St o Y =
ATTNN 3 ﬂﬂwuﬂmﬂiﬂ@ﬂﬂiﬂlﬂ?ﬂf’]ﬁﬂﬁ\i\ﬂu‘ﬂﬁﬂ

a

Q

e’z’ d o'dld a dy f
asailnsalaaunamasNUAINRANYEY L

=1.0H

Torque | Output | Vphase | Vphase | Iphase Input Speed | %M Power | Reactive

(%) power ﬁ Uvia g ﬁ LGN Power (rpm) factor | Power
Y04 1o (V) |wewesd [wewmes | ves ¥ 8 luela®y
YOLADST %) (A) yelnoy ueAes | (VAR)
(W) (W)

5 75.92 80.4 80.4 1.03 210 1450 42.1 0.27 720

10 151.84 | 97.8 97.8 1.07 270 1450 56.2 0.37 690

20 303.68 151.9 151.9 1.51 480 1450 63.2 0.46 930

30 455.52 155.0 155.0 1.84 660 1450 66.0 0.52 1110

40 606.53 175.2 175.2 1.93 » 870 1448 69.7 0.58 1200
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Torque | Output | Vphase | Vphase | Iphase Input Speed | %M Power | Reactive

(%) power ﬁt,ma'a ﬁ VDY Power (rpm) factor | Power
U ‘ihfl W) Uﬂ!ﬂﬂg ﬂﬂlﬂ'ﬂi{ U Y D I|UDIAND SJ
UDIADT V) (A) YOLADT yewas | (VAR)
(W) (W) :

50 758.17 198.6 198.6 2.27 1020 1448 74.3 0.63 1290

60 909.80 220.3 220.3 248 1200 1448 75.8 0.69 1260

70 1061.43 | 235.3 2353 2.76 1380 1448 76.9 0.74 1290

80 1210.56 | 234.6 234.6 2.98 1560 1445 77.6 0.76 1350

90 1356.22 | 234.8 234.8 3.13° 1710 1439 79.3 0.79 1350

100 1494.35 | 234.5 234.5 3.29 1860 1427 80.3 0.82 1350

et 4 nfoudouame i udaion

Torque 5 10 20 30 40 50 60 70 80 90 100

(%)

f 100.5 | 88.7 | 80.1 | 61.5 |54.8 |423 |299 |8.1 5.0 5.2 &4

%THD ]

vz Tai

AARaL

1 49.6 |50.0 {525 472 |48.0 |385 |239 |76 4.9 4.8 6.2

%THD

YULAA

faL
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Torque | Output | Vphase | Iphase Input Speed | %M Power | Reactive

(%) | power ‘ﬁ HYa 9| ve9 Power (rpm) factor | Power
Y4 1o (V) |uewmes | ved v 8 i ueiapy
ICEH (A) UeLAD Y wee | (VAR)
(W) (W)

5 15.62 230.5 0.58 120 1492 13.0 0.29 360

10 31.18 230.4 0.58 120 1489 25.9 0.31 360

20 62.07 230.2 0.58 150 1482 413 0.38 360

30 92.61 230.3 0.59 180 1474 514 0.45 360

40 122.89 230.0 0.60 210 -| 1467 58.5 0.49 330

50 152.99 | 2229 0.62 240 1461 63.7 0.57 330

60 182.33 230.0 0.64 270 - 1451 67.5 0.60 330

70 211.26 | 229.9 0.67 300 1441 70.4 0.68 330

80 239.59 230.2 0.70 330 1430 72.6 0.70 330,

90 267.28 230.5 0.74 360 1418 74.2 0.77 300

100 29447 | 2304 0.79 370 1406 75.5 0.80 300

[] 9
A5 199 6 nadeLNIABI VLA 300 Tnd vaiziigUnsalnduguidsauuas ludeas L

Torque | Output | Vphase | Iphase | Power Speed %M Power Reactive
(%) Power ﬁ - | UB Input (RPM) Factor Power
Y09 yoines | uoiAes | o9 ¥ 0 i) V99
yoLAs | (V) (A) uslneY ueIADY | NBIADY
(W) il fiy i
gilnsal gunsal | gunsal
(W) (W) (W)
5 15.18 89.4 0.31 60 1"450 25.3 0.31 150
10 30.36 111.7 0.36 90 1450 33.7 0.35 180
20 60.69 140.4 0.41 120 1449 50.5 0.41 210
30 91.04 163.0 0.46 150 1449 60.6 0.48 240
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Torque Output | Vphase Iphase Power Speed % T\ Power Reactive
(%) Power ‘71 BN Input .(RPM) Factor Power
YD yomes | weimes | weq Y B 3 v
yeLAns | (V) (A) woInDs ysiAey | uoos
(W) flu fiy fiy
ginsal A gunsal | gulnsal
(W) : W) (W)
40 121.39 | 186.6 0.53 180 1449 67.4 0.51 300
50 151.73 | 204.7 0.57 225 - 1449 67.4 0.56 310
60 182.08 | 225.5 0.62 270 1449 67.4 0.58 360
70 212.26 | 233.7 0.65 300 1441 70.7 0.61 360
80 240.10 | 233.7 0.69 330 1433 129 0.64 360
90 267.85 | 2319 0.73 360 1421 74.4 0.72 360
100 29426 |229.4 0.77 390 1405 75.4 0.74 360
M3l 7 nAdeUNBIABI YA 300 Tad ﬂjmsﬁqﬂﬂmfmuquwﬁw1uuazﬁﬂé¥q L
T Output | Vphase | Iphase Inp{lt Speed | %M Power Regctive
(%) power ﬁtma’a UDY Power (rpm) factor P‘o;ﬁver
Y04 1o (V) | uewes | veq ¥ 9 3fueLAvy
UBLIADS (A) 181A0T YeInds | (VAR) -
W) (W) |
5 15.18 84.3 0.19 45 1492 33.7 0.40 120
10 30.36 1049 0.26 75 1450 404 0.42 150
20 60.69 142.4 0.34 105 1449 57.8 0.44 180
30 91.04 166.5 0.43 141 1449 64.5 0.50 240
40 121.39 192.1 0.50 174 1449 69.7 0.52 270
50 1 151.73 212.2 0.55 210 1449 72.2 0.58 300
60 182.08 2314 0.60 252 1449 72.2 0.60 300
70 212.26 2374 0.65 300 1441 70.7 0.68 330
80 240.26 236.8 0.68 330 1434 72.8 0.69 330
90 268.41 2354 0.70 360 1424 74.5 0.77 330
100 295.10 233.8 0.77 390 © 1409 75.6 0.80 330
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Energy Controller for Induction Motor and Improvement
of Power Factor by Slip Control Method

with Installing Devices for Reducing Distortion Factor
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Abstract

This paper proposes the energy controller by slip control method with an adaptive efficiency and power factor
of three phase and 2 horsepower squirrel cage induction motor by using the principle of decreasing
voltage to stator winding of motor for controlling the firing angle of SCR and using the digital signal
processing (DSP) that receives motor’s speed detector for controlled firing angle. The speed of motor
maintains a full load slip and full load power factor. This enables suitable power to the three phase
induction motor and its load to save the power motor and to improve the power factor. Then , the;re were
the analyzing of the distortion factor , calculating and installing reactor to decrease distortion factor of AC

source due to AC voltage controller. These caused a better AC source and motor performance. Therefore ,

this energy controller is really practical.
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