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A Novel Method of the Harmonic Analysis by Using the Multi-Carrier
PWM Techniques in the Multi-Level Inverter
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ABSTRACT
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analyze the harmonic characteristics in the multi-level £ wE7] #s) Addsod £ e HEE (2) 449
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techniques, modulation index(Mi), and the level of i e E"zt}‘“;f—]‘:} of =EME g At &
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harmonic characteristics from the viewpoint of the s doha 73 A J1E Y Fdne #A
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relationship between reference voltage and output
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Fig. 1(a) 2-level hexagon
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(b) Triangle comparison method (¢) Harmonic flux
trajectories in the first segment of the hexagon.
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3.1 Alternaltive Phase Opposition Disposition
(APOD) Method
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3.2 Phase Opposition Disposition {(POD} Method
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3.3 Phase Disposition (PD) Method
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3.4 Phase Shifted (PS) Method
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3.5 Carrier Redistribution (CR) Method
Considering Leg Voltage Redundancies
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Fig. 2 Multi-Carrier PWM techniques
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Fig 3. Comparison of the harmonic characteristic according
to modulation index ( M ) for each carrier PWM techniques
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Fig. 5 Comparison of the harmonic characteristic for
each level (SVPWM).
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