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Abstract

This paper is proposed one method of the exact optimal switching pattern of Selected Harmonic
Elimination (SHE) Pulse Width Modulation (PWM). It defined Harmonic Elimination Band (HEB)
at Constant Voltage (CV) and sought all solutions which are included HEB. Then, it calculated the
Generalized Klirr Factor (GKF) belong to this solution and decided the optimal switching pattern
which is minimized GKF. This optimal switching solution is used as initial condition of Newton
Raphson (NR) method to decided easily switching pattern at Variable Voltage (VV),

We desined the inverter by Power Transister (PTR) and implemented variable speed drive of
Induction Motor (IM ) in order to verify the validity of this theoretical proposition, then shown
this results by comparison and analysis.
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Table 1. List of CV solution for M=2 ~9
Alpa i
M Amplitude 1 2 3 4 5 6 7 8 9
U =118837 |0.28357  o.3ss17 T
2 1. 16689 | 0.17798 1.54483
""""""""" 1.17792 | 0. 15256 0.42582 o0.48454
3 |—1.17335 | 0.16469 0.25779 1.55108
117040 | 018406 028087 0.53939  0.57364 o
4 1. 16901 | 0.17169 0.26312 1.48446 1.50574
""""""""" 1.16678 | 0.11864 0.30198 0.36709 0.60511 ©.62829
—1.03299 | 0. 14826 0.26997 0.84229 0.88545 1.53450
5 1. 16627 | 0. 11358 0.27569 0.32686 1.45462 1.47511
—1.02166 | 0.18833 0.26447 1.20624 1.25265 1.53281
U1 16376 | 0.13621 0.22119  0.40298 0. 44741 0.66540 ©0.68075
1.1594 | 0.10572 0.25740 0.32078 0.74591 0.75457 0. 68075
6 | —1.16365 | 0.13392 0.21731 0.42773  0.45980 1.41079 1.55574
1.15959 | 0.10614 0.26122 0.31558 1.33921 1.34786 1. 42567
"""""""" 1.16210 | 0.09686 0.23413 0.29627 0.46936 0.50212 0.70384 0.71477
—1.16126 | 0. 10045 0.17154 0.30182 0.34904 0.72518 0.73449 1 55776
7 1.16203 | 0.09522 0.22630 0.28051 0.47583 0.50687 1.37755 1, 38885
—1.16125 | 0.10081 0.17212 0.30934 0.34694 1.35982 1.36912 1,55774
116060 | 0.10810  0.18250 0.32128  0.36752  0.53230 0.55614 0.74087 0.749%00
—1.16027 | 0.10414 0.17634 0.30473 0.34781 0.75194 0.75908 1.50783 1.52342
8 | —1.16058 | 0.10740 0.18116 0.33209 0.37129 0.53351 0.55713 1,34494 1.35302
—1.16025 | 0.10358 0.17530 0.31318 0.34973 1.33489 1.34200 1.50726 1.52287
""" 115970 | 0.08179 0.19123 0.24865 0.38325 0.41921 0.57507 0.59367 0.76573 0.77207
—1.03835 | 0.09078 0.17644 0.29504 0.35797 0.71170 0.74203 0.92722 0.95011 1.54876
1.15955 | 0.07968 0.18460 0.23981 0.35293 0.37865 0.77062 0.77661 1.49005 1.50656
—1.02687 | 0.09060 0.17823 0.31992 0.35101 0.92673 0.95164 1.35058 1.38285 1.54772
) 1.15968 | 0.08111 0.18820 0.24090 0.38619 0.42125 0.57611 0.59456 1.32187 1.32818
~1.03455 | 0.11247 0.17415 0.29402 0.35780 0.71162 0.74253 1.14378 1.16734 1.54843
1.15954 | 0.07906 0.18184 0.23306 0.35678 0.38100 1.31758 1.32356 1.48979 1.50629
—1.02283 | 0.11464 0.17641 0.31931 0.35049 1.14224 1.16787 1.35000 1.38296 1.54738
H 2. 3#lA SHEMS #
Table 2. Number of SHE Solutions in Three-phase GKF & &/Mt3t SHE ¢ £8 29 A8 &
M|2 34567 8910 11 12 13 14 15 #5617 Y8 HEB &Ko 4] 731 od&] ## ol 4] GKF
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