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Fast Detection Algorithm of Grid Voltage Positive and Negative

Sequence Components
Liu Yicheng Zhang Xueguang Jing Hui Xu Dianguo
(Harbin Institute of Technology Harbin 150001 China)

Abstract One of the important issues in the operation of three phase grid-connected converters
is fast and precise detection of fundamental-frequency positive and negative sequence components
present in three phase input voltages. A new detection algorithm based on complex least squares is
proposed. This algorithm can detect amplitude and phase of grid voltage positive and negative
sequence accurately and rapidly when the voltage contains high order harmonics and random noise.
Because of the assumption that the frequency is known, the algorithm can’t track grid frequency
variation. Kalman filter has many similarities with least squares, and it contains state equation and
output equation which can estimate more grid information. Based on the above ideas, this paper
proposes an improved algorithm which not only separates positive and negative sequence components,
but also detects frequency variation. The simulation and experimental results verify the correctness
and validity of the algorithm.

Keywords: Voltage fault detection, complex least squares, extended complex Kalman filter,
covariance resetting
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Fig.1 Simulation results of complex least squares algorithm
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Fig.2 Simulation results of complex Kalman filter algorithm
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