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Resear ch on Wideband Har monic Resonance Assessment of
Distribution Networ k with Grid-connected Converter
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Abstract: In the context of a high-proportion of new energy integration into the distribution network, the
interaction between a grid-connected converter and background disturbances increases the risk of harmonic resonance
due to the emission of primary and secondary harmonics over a wide frequency band. Therefore, an indiscriminate
risk-domain assessment method considering the severity of secondary harmonics and a temporal harmonic risk
assessment method are proposed. First, based on the harmonic amplification factor, the severity indexes of harmonic
amplification and secondary harmonics are defined, and the risk of harmonic resonance in al the nodes and branches of
the distribution network across the entire frequency band is evaluated through indiscriminate sweep injection. Second,
considering the temporal characteristics of actual harmonic sources and taking into account the superposition of primary
and secondary harmonics, a risk level matrix containing three dimensions of over-limit probability, over-limit severity
and continuous over-limit probability is constructed to quantify the temporal over-voltage and over-current risks of the
distribution network. Finally, the feasibility of the proposed method was verified through a test case and an actua
engineering case.
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Tab. 3 Part of result of risk-domain indexes (mode 1)
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