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A Double-Sequence Control Strategy of Static Var Generators
Combined with Random Space Vector Pulse Width Modulation
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(School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: A control strategy combining double random space vector pulse width modulation
(SVPWM) with static var generator (SVG) double sequence synchronization is proposed to solve
the problem that the output current and voltage of SVG based on traditional SVPWM technology
contains higher-order harmonic components with high amplitude. First, positive and negative
order transformations between the unbalanced load current and the SVG compensation current are
respectively carried out in the three-phase three-line system. The feed forward decoupling based
voltage and current double closed-loop control is used to synchronously compensate the positive
sequence reactive power and negative order components. A fuzzy PI controller is used in the
voltage outer loop to stabilize the DC side voltage. Then, a double random SVPWM technique
based on combination of random switching frequency and random pulse position is used to obtain
a wider harmonic spectrum and to optimize the grid current waveform. Finally, simulation and
experimental results under different working conditions are compared. The results show that the

proposed control strategy greatly reduces the harmonic amplitude of the SVG output current and
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voltage, disperses the harmonic energy concentrating at the switching frequency and its integer

multiples, and obtains continuous power spectrum density. The current harmonic distortion rate

is reduced to 3.88% by using this control strategy in experiments and the power factor is

increased to 0. 972. These results verify the effectiveness of the proposed control strategy.

Keywords: static var generator; random space vector pulse width modulation; double sequence

synchronization; fuzzy PI controller
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