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Study of SPWM Digital Technologies for High-voltage High-power Three-level NPC Inverter
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ABSTRACT: With the application of digital sinusoidal pulse
width modulation(SPWM)control technologies, the precision,
responding time, security and stability of the pulse width gating
signals can be improved conspicuously. In this paper, the digital
theory of triangular carrier and sinusoidal modulation wave
generation, PWM duty cycle calculation, switching states
configuration and gating signals fault diagnosis were studied
with the combination of characteristics of high-voltage
high-power three-level neutral point clamped (NPC) inverter. At
the same time, the simplified calculation method, all round dead
state configuration, universal over-modulation principle and fast
output block technology of fault PWM signals have been put
forward. At last, the DSP+FPGA+CPLD based new digital
implementation circuit of the control system is presented. The
simulation and experimental results are given to verify the
correctness, feasibility of the digitization assumption.

KEY WORDS: three-level neutral-point-clamped inverter;
sinusoidal pulse width modulation; asymmetrical regular
sampling; digital control theory
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Fig. 1 Main circuit of three-level NPC inverter
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Fig. 2 Multi-level SPWM principle and performance
comparison of the two sampling method
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Fig. 3 Double carrier wave based asymmetrical regular
sampling SPWM algorithm of three-level NPC inverter
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Fig. 4 Unilateral dead-state setting under special condition
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