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An Algorithm of PWM Modulation under Low Switching Frequency
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Abstract: The switching frequency of high power inverters is extreme low, so that the harmonic of PWM is very large. For solving the

problem, a PWM modulation algorithm under low switching frequency was analyzed and studied, and the Matlab simulations and experiments

were implemented for the optimized pulse pattern. The results indicate that the pulse pattern has excellent output, and can reduce input and

output harmonics combined with specific control algorithm.
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Fig. 1 Schematic of PWM pulse pattern
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Fig.2 Schematic of switching angles for inverter output
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Fig.3 PWM pattern and stator-flux trajectory for 5-pulse
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Fig.4 Distribution schematic of CHM-PWM pattern with 350 Hz
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Fig.5 Schematic of output switching- frequency variation
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Fig.6 Voltage-frequency curve of drive motor
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Fig.7 Pulse pattern for a given V-F curve
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Fig.8 Schematic of flux trajectory variation for a given V-F curve
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Fig.9 Simulation result for torque and current
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Fig.10 Simulation waveforms for torque and peak current

during pulse pattern changing
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Fig. 11 FFT analysis of DC current and AC current in different

pulse numbers
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Fig.12 Experiment result from asynchronous pulse pattern
to synchronous 5—pulse pattern
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Fig.13 Experiment result from synchronous S—pulse pattern to
synchronous 3—pulse pattern
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Fig.14 Experiment result from synchronous 3—pulse pattern to

synchronous 1-pulse pattern
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