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Research on voltage sag tolerance of variable frequency drive based on
supercapacitor voltage stabilization technology
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Abstract: Variable frequency drive (VFD) is one of the voltage transient sensitive loads, and accidents of VFD
shutdown due to power system voltage fluctuation happens from time to time. In order to improve the tolerance of
the voltage sag of VFD, this paper proposed a supercapacitor as a backup support and adopted the control strategy
of combining the Smith’s prediction compensation algorithm and the fuzzy control algorithm to realize the intelligent
adjustment of the parameters of the Buck-Boost converter, so that the system could respond to the changes of the
DC bus quickly and keep the stability of the VFD’” s DC bus voltage in real time. Through simulation and
experimental verification, the results show that the scheme proposed in this paper, which is intuitive in principle,
simple in hardware, short in switching time, fast in response, can solve the problem of voltage sag affecting the
smooth operation of VFDs and thus ensure a long-term stable operation of VFDs.
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Table 1 Voltage sag type expressions and phase diagrams
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Fig. 2 Voltage sag waveform
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Fig. 8 Bode plots of current inner loop and voltage outer loop before and after compensation
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Fig. 11 Voltage sag experiment of variable frequency converter
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