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Fig.1 Topology of three-phase AC motor
inverter drive system
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Fig.2 Basic voltage space vector distribution
of three-phase inverter
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Fig.3 High order harmonic amplitude envelope
at switching frequency
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Fig.5 Comparison of current sampling between

fixed switching frequency SVPWM
and traditional RSF-SVPWM
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Abstract: The high-order harmonics caused by traditional fixed switching frequency space vector pulse width modulation
(SVPWM ) technology cause serious electromagnetic interference problems in electric drive systems. Random switching
frequency (RSF) SVPWM can be used to solve the problem of severe electromagnetic interference. The principles of SVPWM
technology and RSF-SVPWM technology are introduced , and the influence of the increase of the spread spectrum range in RSF-
SVPWM strategy on the system is discussed. To achieve good dispersion of high order harmonics in a small spread spectrum
range,a novel RSF-SVPWM strategy based on dual frequency division is proposed. Taking the original central switching
frequency as the midpoint, the initial complete variation range is divided into two local frequency bands,and their local central
frequency points and local spread spectrum range are set. Taking the positive and negative of the ideal B8 axis voltage component
in the two-phase static a-f coordinate system as the standard, after judging the specific frequency division band of each
switching cycle, the switching frequency is randomized around the local central frequency point in the frequency division band.
The simulation and experimental results show that compared to the traditional RSF-SVPWM strategy with a wider spread
spectrum range ,the new RSF-SVPWM strategy has equivalent high order harmonic dispersion effect. At the same time,the new
RSF-SVPWM reduces the pulsation of the system current loop and outputs a relatively stable electromagnetic torque. The new
RSF-SVPWM promotes the application of electric drive systems in high-end industry fields.

Keywords ; space vector pulse width modulation ( SVPWM ) ; high-order harmonics; electromagnetic compatibility ; output
torque ; random modulation ; segregate-frequency band ; random switching frequency space vector pulse width modulation ( RSF-

SVPWM)
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