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Study on the internal mode control of three-level STATCOM

WANG Feng"?, ZHANG Xu-long"?, HE Feng-you®, ZHANG Xiao®
(1. Department of Information and Electrical Engineering, Xuzhou Institute of Technology, Xuzhou 221111, China;

2. School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: When the static synchronous compensator (STATCOM) is used for grid dynamic compensation, reactive current detection
aspects and current controller design play a decisive role. This paper, on the basis of the traditional FBD power theory, proposes an
improved FBD detection method, and introduces the grid virtual flux mode observer to replace the original phase-locked loop to
reconstruct the grid voltage, which improves the ability of detecting reactive current when grid voltage distortion occurs; at the same
time, the inertial link is used to replace a low-pass filter to reduce the delay of the detection system. Considering the characteristics of
nonlinear and strong coupling of static synchronous compensator, this paper proposes a current decoupling control method based on
the internal model control principle and three-level space vector algorithm. Based on the basic principles of the internal model control,
the double closed loop internal mode controller is designed for the static synchronous compensator. Based on Matlab / Simulink
simulation platform, system simulation analysis of the improved FBD reactive current detection methods and the current ring mode
decoupling controller is conducted, and the correctness and effectiveness of the control method is verified by experiments.
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Fig. 1 Main circuit of the three-level STATCOM
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Fig. 2 Equivalent circuit of three-level static synchronous

compensator
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Fig. 3 Detection harmonic schematic of the traditional
FBD method
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Fig. 4 Diagram of the improved FBD harmonic detection
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Fig. 5 Internal mode control structure diagram
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Fig. 6 Internal model control block diagram of the equivalent

transformation
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Fig. 7 Mode decoupling control block diagram of a static

synchronous compensator
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