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Fuzzy hysteresis space vector based control scheme for converters

SUN Yuangang, LI Hong, SHI Wenlong
(College of Electronic Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: It is difficult for the classical proportional-integral (PI) regulator employed in the outer voltage loop to satisfy
the system performance requirement, when the system states or its parameters are changed in the three-phase voltage
source converter using the hysteresis space vector control. The fuzzy based PI regulator is therefore introduced. The
coefficients of P and I are adjusted online based on the engineering experience to deal with the system change. A
hysteresis space vector control is adopted in the inner current loop. Its principle for selecting the switching states is
provided. Finally, the simulation and experiment results show that, the proposed control method can guarantee the system
stability effectively. Moreover, compared with the hysteresis space vector control with the classical PI regulator, the
proposed control method can reduce the transient setting time more than 55% and ensure the better transient performance.
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Table 1 Selection of the voltage vector u#; , when i,. <| Ai < i

u* Ai [X 15k
X3 1(1) 12) 1(3) 1(4) 1(5) 1(6)
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V(3) uo(u7) us us u u uo(u7)
V(4) uo(uy)  uo(ur) u u 0 0
V(5) us uo(uy)  uo(uy) 0 0 us
V(2) uy uy uo(uy)  uo(uy) us us
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