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High-resistance Fault Detection and Fault-tolerant Control
Strategy Based on Residuals
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Abstract: Aimed at the problem of system voltage imbalance caused by single-phase grounding high-resistance
faults in inverter lines in an islanding operation mode of microgrids, a zero-axis high-resistance fault detection and
fault-tolerant control method based on a residual generator is proposed to reduce the degree of system voltage
imbalance. First, a state space model for the dq0 axis of a four-bridge-arm inverter is established, and the impact of
high-resistance faults on output voltage is analyzed. Second, based on the theory of left and right coprime
decomposition and Euler parameterization, a residual generator is designed to obtain residuals, and a Butterworth
bandpass filter is used to generate zero-axis residual components for fault detection. Third, from the perspective of
zero-axis disturbance cancellation, a zero-axis fault-tolerant controller is designed using the model matching theory,
which is further solved using a linear matrix inequality method. Finally, high-resistance fault detection and fault-tolerant
control experiments were conducted using a PXI semi-physical simulation platform to verify the feasibility of the

proposed method.
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Fig. 1 Topology of four-bridge-arm inverter
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