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Analysis of Voltage Harmonics Effects on Three Phase
Induction Motor Operation

Tae-Han Kim* - Chong-keun Jwa*x

ABSTRACT

In this paper an attempt is made to analyze the time harnmonic effects on a three phase induction motor
operation. The T-type equivalent circuit is used to calculate the current distortion factor and efficiency of the
motor under the nonsinusoidal voltage source which is consisted of the fundamental combined with the 2nd
to 13th order harmonic. The current distortion factors and efficiencies are computed and analyzed at various
voltage distortion factors with load variation. The results show that the low order harmonics have more

impacts on the motor than the higer order harmonics.
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Table 1. CDF and efficiency of the induction motor
in the VDF=5[%]

Speed {rpm) Speed [rpm]
Harmonics | 1450 | 1500 [ 1580 | 1450 | 150 | 15%
CDF [%] Efficiency [%)]
Equivalent
sinusoidl | 0 | 0 | 0 | 660 | 697 | 735
wave
ond 101 ] 113 127 | 664 | 698 | 732
dth 55 | 62 | 69 | 666 | 100 | 35
5th 47 | 52 | 58 | &6 | 0.1 | 735
7th 34 | 37 | 42 | 666 | 701 | 736
8th 30 | 33 |37 | 666 | 701 | 736
10th 24 | 27 130 | 666 | 701 | 736
1th 22 | 24 [ 27 | 666 | 701 | 736
13th 19 | 21 | 23] 666 | 701 | 36
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Table 2. CDF and efficiency of the induction motor ojAte] EAMo M Fig. 19 XY S713 28 A4
in the VDF=10{%] gt s onz Ar|slzel ¥3tel e 7|A

Speed [rpm] Speed [rpm]
Harmonics | 1450 | 1500 [ 1560 | 1450 | 1500 | 1550
CDF [%] Efficiency (%]
Equivalent
sinusoidal 0 0 0 | 660 | 697 | 735
wave
od | 203 | 26 [ 55| 66 | 889 [ 71
4th 111 | 123 [ 139 | 664 | 698 | B2
Sth 93 | 104 | 117 ] 664 | 699 | 733
Tth 67 | 75 | 84 | 665 | 100 | 735
8th 60 | 66 | 75 | 665 | 100 | 135
10th | 48 | 53 | 60 | 666 | 01 | B35
iith | 44 | 49 |55 | 666 | 701 [ 736
13h | 37 | 41 | 46 | 666 | 701 [ 736

Table 3. CDF and efficiency of the induction motor
in the VDF=15{%]

Speed [rpm] Speed [rpm]
Harmonics | 1450 | 1500 [ 1550 | 1450 | 1500 | 1560
CDF (%] Efficiency [%]
Equivalent
sinusoidal | 0 | 0 | 0 | 660 | 697 | 735
wave
nd 204 | 38 |32 643 | 674 [ 703
dth 166 | 185 | 208 | 660 | 694 | 727
5h 140 | 155 [ 175 | 661 | 696 | 29
7th 101 | 12 [ 127] 664 | 608 | 733
8th 89 | 99 |[112] 664 | 699 | 733
10th 72 | 80 | 90 | 665 | 700 | 734
11th 66 | 73 | 82 | 665 | 700 | 135
13th 56 | 62 | 70 | 666 | 700 | T35
o] & Tableold H5%o] AFEHIYEL HAYEH
YPFo| ZFE AFEYIEE AR, 2FHAAF7E
52 AFERYYSS Fopzn) T3 Rt EF
S(457} =Y42) AREYYES oAk
ESS HAYEPHE] F+E A 53 n2HAAA

Aobz Al TA 2z o ANE A s

, 1Z3 A7 F4E A4S Adoh £ Fa)
E5E 582 Fopzint

Al 424 nz2RAAE AFEYYE] AYEHHE

weh 23, A 74 2% ol 4lAlt Hop Atk

Riorr

~
-

&o paEA @t anz A4y $AAY e
gate Aol7t glg ot dHME nxT e
g} Raidsle] e dRdYEelY £80 st
AL A Ao E HoErh

v. & &

3 S5 AEY Y QAvbAQte nzust ¥HE A
Qo Hahazio) wg AFHHES E&S [EEEN
A TH B7I3RE AHgste Adsa o5& &4
9ok ENAYe o 2o

) ARse A7 B olAE Dol $4

set,

2 AREHYES AYRPYE 25, ¥
4855 Ao

3 AFeAYEL D2 A5 AIEE Fo}
Ak,

H BEE FIH H25F AQL,

5 Bge nzwel A5t A9FE A

i}

23

{1] L. A. Doggett and E. R. Queer, 1929, Induction
Motor Operation vw'th Non-Sinusoidal Impressed
Voltages, Trans. AIEE. Vol.48, pp.1217-1220.

[21 G. C. Jain, 1964, The Effect of Voltage Wave-
shape on the Performance of a 3-Phase
Induction Motor, IEEE Trans. on PAS, Vol.83,
No.6, pp.561-566.

(3] E. A. Klingshim and H E. Jordan, 1968, Poly-
phase Induction Motor Performance and Losses
on Nonsinusoidal Voltage Sources, IEEE Trans.
on PAS, Vol. PAS-87, No.3, pp.624-631.

[4] C. Y. Lee, W. ]J. Lee, Y. N. Wang, and J. C.
Gu, 1998, Effects of Voltage Harmonics on

77



Z el

o
o
Op¥
o

78

the Electrical and Mechanical Performance of a
Three-Phase Induction Motor, Industrial and
Commercial Power Svstems Technical Con-
ference, IEEE, 3-8 Mav, pp.83-%4.

C. Y. Lee and W. ]J. Lee, 1999, Effects of
Nonstnusoidal Voltage on the Operation Per-
formance of a Three-Phase Induction Motor,
[EEE Trans. on EC, Vol.14, No.2, pp.193-201.
A. Vamvakari, A. Kandianis, A. Kladas, S.
Manias, and ]. Tegopoulos, 2001, Analysis of
Supply Voltage Distortion Effects on Induction
Motor Operation, IEEE Trans. on EC, Vol.16,
No.3, pp.209-213.

P. Lumyong and C. Chat-uthai, 2002, A Study
of Harmonics Effect on Performances of Three
-Phase Induction Motor Using BSRG, Power
system Technology, Proceedings. Power con
2002, Intemational Conference, Vol2, 13-17
Oct.. pp.1190-1194.



	Abstract
	Ⅰ. 서론
	Ⅱ. 해석이론
	Ⅲ. 해석결과 및 분석
	Ⅳ. 결론
	참고문헌



