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Fig.1 Topological structure diagram of grid- SIde
converter with LCL filter
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Fig.2 Control block diagram of grid-connected converter
under unbalanced and distorted grid conditions
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Model predictive flexible power control strategy for T-type three-level converter

based on VSC-HVDC
LIANG Yingyu',LIU Tao*,LI Yan?, HUANG Weihuang?, LIU Shu®
(1. School of Mechanical Electronic and Information Engineering,China University of Mining and
Technology (Beijing) , Beijing 100083, China;2. State Key Laboratory of HVDC, China Southern
Power Grid Electric Power Research Institute, Guangzhou 510080, China;
3. Beijing Sifang Automation Co.,Ltd.,Beijing 100085, China)
Abstract: Power model of T-type three-level based on VSC-HVDC (Voltage Source Converter based HVDC)
system is formulated,based on which the finite control set model predictive direct power control strategy with
two-step prediction is proposed. The proposed control strategy can achieve three control targets
simultaneously,i.e.,accurate power reference tracking,DC-side capacitor voltage balancing and average
switching frequency decreasing. However,the proposed control strategy may cause harmonic currents under
unbalanced grid voltages. To solve the above problem,power compensation strategy is usually adopted,which,
however,provides only three alternative control objectives,i.e.,eliminating negative current,suppressing active
power ripples and removing reactive power ripples. It is difficult for the aforementioned three control
objectives satisfying the constraints of converter and the requirements for converter fault ride-through under
diverse AC grid faults. In this regard,flexible power control strategy is proposed,which can achieve a
compromise and flexible power control between the control targets. A simulation model of T-type three-level
VSC-HVDC system is performed and the simulative results verify the correctness of the proposed control
strategy.
Key words: flexible HVDC power transmission; VSC-HVDC; finite control set model predictive control;
flexible power control; unbalanced grid voltage; two-step prediction
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Proportional multi-resonance current control of grid-connected converter under

unbalanced and distorted grid condition
HAN Gang,CAI Xu
(Wind Power Research Center,Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract: Aiming at impacts of the unbalanced and distorted voltage on grid-connected converter perfor-
mance ,the proportional multi-resonance regulator is adopted to optimize the current loop. On the basis of
the converter model in two-phase static axis,a dual-loop control structure with both the DC outer-voltage
loop and the inner-current loop is presented. To track the reference current and suppress the voltage
disturbance ,the proportional multi-resonance regulator is adopted in the current loop. As for the converters
with LCL filter,the order of filter and proportional multi-resonance regulator is high and the parameter
design is complicated,aiming at which,a regulator parameter design method based on the root locus analysis
in the discrete domain is proposed. Effects of the resonance regulator parameters on the system closed-loop
poles are analyzed,based on which the control parameters of the current loop are designed to guarantee the
robustness against the fluctuation in the LCL filter parameters and grid frequency. On the RT-LAB-based
hardware-in-loop experimental platform,the feasibility of the current control method and the effectiveness of
the proposed regulator parameter design method are verified.

Key words: unbalanced and distorted grid; grid-connected converter; proportional multi-resonance regu-

lator; parameter design; root locus; discrete domain; electric current control



