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A Study on the Particular Harmonics Elimination in VSI-FED Induction Motor
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Abstract

In many applications of inverter system, it is desirable to obtain an AC output voltage

with variable frequency and amplitude. For the variable-speed AC motor drive, the system
is one major area of application for the variable-frequency inverter. Variable-voltage
variable-frequency sinusoidal output in three-phase inverter is possible by employing the

techniques developed.

In this paper, the technique of particular harmonics elimination(PHE) in three-phase
PWM inverter-output waveforms is introduced.

The required switching patterns are determind on personal computer. Results are stor-
ed in look-up table in EPROM and used to control the switching of the inverter devices.

The experimental results indicate that the loss in an induction motor is minimized to
a degree by using this algorithm.

The proposed PWM pattern is effective not only to the induction motor but also to the
other electromagnetic machine such as Voltage Regulator, UPS.
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Fig. 2. 2. Output waveform of Inverter
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Table 6. 1. Solution for PHE of 5, 7, 11, 13,

17th

(a) Solution for No. 5, 7, 11, 13, 17th
Harmonics Elimination

ALPHA 1=6.79765828 ALPHA 4=34.6703106

ALPHA 2=17.3023494 ALPHA 5=35.9982788

ALPHA 3=21.0328045

H. O HARMONIC COEF. % OF FUND.
1 st 1.166778 100

3rd 174876 14.98794

5 th 0 0

7 th 1.300988E —07 1.115027E - 05
9 th 1.303354E—02 1.117054

11th 0 0

13th 5.837769E—08 5.003325E—06
15th 2.164352E--02 1.854982

17th 9.821186E—08 8.417356E — 06
19th .1190316 10.20174

21th .2825923 24.21989

23th .3638517 31.18432

25th 2971771 25.46989

27th .1498331 12.84161

29th 4.132699E—02 3.541976
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(b) Approximation for No. 5, 7, 11, 13, 17th
Harmonics Elimination

ALPHA 1=638

ALPHA 2=173

ALPHA 3=21.0

ALPHA 4=347

ALPHA 5=36.0

H. O HARMONIC COEF. % OF FUND. 1
1st 1167964 100 |

I
3rd  .1772646 1517723 { | / J/C | AZ
5th  1.296455E—03 .1195632 ; /7 V77 77T M=3
7th  4.754896E—04 4.071099E — 02 ) J/ &@1//_/ / 2 /S -
9 th 0117344 1.004689 I'357 911131517192]123 25 =2
11th  7.781863E—04 6.662761E — 02 Order of Harmonies
13th  2.393018E—04 2.048881E — 02 8 6.2 M=2 3 4 5 60jlAle] ABE
15th  2.106309E— 02 1.803403 Fig. 6. 2. Each Spectrum of phase voltage in M
17th  1.000618E—03 8.567204E — 02 =23 456
19th 1192431 10.20949 3[A)

21th 2810724 24.06516 B "

23th 3615233 30.9533 /w “\ / \\ /WW\\
25th 2962114 25.36136 7 N , t
27th 1513105 12.95507 Lo W \\WW{ \M

29th 4.395063E — 02 3.763013 L
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