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Current Harmonic Optimal PWM Strategy for NPC Three-level Converter
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Abstract: When applying selected harmonic elimination pulse width modulation(SHEPWM) to a neutral-point-
clamped (NPC) three-level converter to reduce the switching frequency, it will cause more serious neutral-point
potential (NPP) fluctuations because there is no degree of freedom for SHEPWM to control the NPP. In this regard,a
new current harmonic optimal PWM strategy based on 3rd and 9th harmonic optimization was proposed to restrain
low-frequency NPP fluctuation. The traditional SHEPWM improves the harmonic performance by calculating the
switching angles off-line through the harmonic optimization target. Since it is difficult to solve the switching angles
online, the NPP cannot be controlled well in real time. In the new scheme, by analyzing the mathematical relationship
between the 3rd and 9th harmonics and NPP fluctuations, the optimal harmonic expression was obtained, so that the
minimum low-frequency NPP fluctuation can be achieved directly without changing the switching angles online. The
experimental tests were carried out on a prototype NPC three-level converter, and the experimental results verify the
effectiveness of the new PWM strategy.

Key words: three-level converter; neutral-point potential (NPP) ; low-frequency fluctuation; pulse width
modulation(PWM)
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