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Output Voltage Increment of a PWM Inverter
by The Harmonic Injection Method
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Abstract- A method to increase the output voltage of the PWM inverter within linear
range is considered. A new modulation wave is used, which is made by injecting the
third harmonic wave into the sinusoidal wave. The optlmum region for improving the
output voltage keeping the linear control characteristic is obtained by digital simulation.
Furthermore, the distortjon factor in the optimum region is less than that calculated when
the maximum output voltage can be obtained in the sinusoidal PWM inverter.
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harmonic wave for linear control.

(Am /Ac)sin 8+ (Apn/Ac)sinng
AMI /AC AW)I/AC Vlmax/ Vd
1.000 1.136618
1.260 Ams/Ac=0.369 1.272808
1.260 Ame/Ac=0.185 1.161413
1.185 Ams/Ac=0.185 1.209802

Vma= (Am/Ac)sin 8+ (Ams/Ac)sin 36
An/A. AnmafAc

M type W type
1.02 0.02~0.437 0 ~0.488
1.04 0.04~0.406 0 ~0.478
1.06 0.06~0.376 0 ~0.468
1.08 0.08~0.345 0.028 ~0.459
1.10 0.10~0.315 0.068 ~0.445
1.12 0.12~0.284 0.084 ~0.439
1.14 0.14~0.253 0.110 ~0.429
1.16 0.16~0.223 0.182 ~0.415
1.18 0.18~0.192 0.218 ~0.400
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AmsiAc a b c d
0.02 14 1.042 0.887 1.180
0.12 6 1.066 0.868 1.201
0.14 18 1.071 0.866 1.205
0.16 18 1.073 0.876 1.205
0.18 18 1.074 0.887 1.205
0.20 18 1.076 0.901 1.204
0.22 18 1.078 0.915 1.204
0.24 18 1.079 0.931 1.204
0.26 10 080 0.949 1.202
0.40 10 1.071 1.098 1.176
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Fig. 5 Inverter characteristic curves for the
amplitude of 3rd harmonics.
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