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A New Islanding Detection Method Based on the Locating d-axis Harmonic Voltage Offset
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Abstract: Aiming at the problems of large blind areas and low sensitivity of the traditional passive islanding
detection method for power changes in the harmonic domain, a new method of islanding detection based on the
locating d-axis harmonic voltage offset was proposed. First, the representative harmonics from the photovoltaic side
and the system side were selected by calculating the contribution of harmonic active power at the point of common
coupling (PCC). Then, the sliding windowed Fourier transform and Park transform were used to calculate the d-
axis harmonic voltage offset of the harmonic frequency of the substitution table as the islanding characteristic
quantity, and the detection criterion was established accordingly. If the parameters from the photovoltaic side and
the system side both exceed the threshold, there is an island. In addition, the theoretical threshold of islanding was
analyzed to improve the accuracy of detection. Various faults of islanding and grid connection under extreme
conditions were set up for simulation verification. The results show that the method is simple and reliable, it not
only distinguishes islanding and non-islanding faults, but also can achieve fast and no blind spot detection in strong
background harmonic scenes.
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Fig.1 Harmonic circuit of photovoltaic grid-connected power system
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Fig.2 Harmonic equivalent model of PV

grid-connected power system
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Fig.3 Decomposed Norton equivalent circuit
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