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Fig. 2 Extraction process of voltage sequence components in unbalanced power system
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Fig. 3 Extraction process of grid voltage sequence
components with sudden change of single factor
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Fig. 4 Extraction process of grid voltage sequence
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Fast Extraction Method of Grid Voltage Sequence Components in Unbalanced Conditions

XIONG Liansong"*, XIU Liancheng®, KANG Zhiliang® , SONG Hanliang', LIU Di', XU Zhao"
(1. School of Automation, Nanjing Institute of Technology, Nanjing 211167, China;

2. Department of Electrical Engineering, Hong Kong Polytechnic University, Hong Kong 999077, China;
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Abstract; The basic requirement for implementing high-performance grid-connected inverter control is to quickly and accurately

obtain the sequence components (i.e., positive, negative and zero sequence components) of the three-phase unbalanced grid

voltage. This paper proposes a practical extraction method of sequence components, and it can significantly improve the

extraction speed of voltage sequence components in unbalanced grid. The method first uses the virtual quadrature signal

construction method and the single-phase locked operation to obtain the virtual three-phase voltage phasor. Next, the

symmetrical component method and the single-phase-locked inverse operation can be used to quickly obtain the amplitude and

real-time phase of the sequence component. The method only needs the grid voltage and its virtual orthogonal signal to calculate

the amplitude and phase of the voltage sequence component, and the method does not require parameter design and debugging

process. Meanwhile, its calculation accuracy can meet engineering requirements. The correctness of the method is verified by

MATLAB/Simulink real-time simulation platform.
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Key words: unbalanced power system; sequence component; symmetrical component method; coordinate transformation;

virtual orthogonal signal
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