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Research on high-frequency resonance mechanism in MMC islanded systems caused by
secondary cables of electromagnetic instrument transformers
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Abstract: With the advancement of the “dual carbon” strategy, China is vigorously developing new energy sources such
as wind and solar power. New energy stations located at the edge of the power grid often lack support from AC power
sources and rely on MMC-HVDC systems for grid connection. However, the widespread application of power electronic
converters has led to high-frequency resonance issues. First, to address the high-frequency resonance problem in new
energy stations connected via MMC-HVDC, a mathematical model of the MMC islanded system is established, including
the main circuit and control components, as well as electromagnetic voltage/current transformers and their secondary
cables. Next, the secondary cables of the electromagnetic voltage/current transformers are modelled using n-type circuits,
and their characteristics are analyzed. Then, a stability analysis of the MMC islanded system is conducted, considering the
secondary cables of the electromagnetic voltage/current transformers. The mechanism of high-frequency resonance in the
islanded system caused by the transmission characteristics of the secondary cables of the electromagnetic voltage/current
transformers is clarified. Finally, simulation verification is carried out in PSCAD/EMTDC. Combined with field tests, the
accuracy of the proposed high-frequency resonance mechanism in the islanded system caused by the secondary cables of
the electromagnetic voltage/current transformers is proved.
This work is supported by the National Key Research and Development Program of China (No. 2021YFB2601600).
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Fig. 3 Equivalent model of voltage transformer secondary

cable in static coordinate system
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Fig. 4 Equivalent model of secondary cable of electromagnetic

voltage transformer in dg coordinate system
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Fig. 14 Comparison diagram of voltage waveform of secondary
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Table A1 Accuracy test data of electromagnetic

voltage transformer

H R S % /Hz EE2/% M)
50 -0.026 61 0.792
250 -0.027 95 -0.715
500 -0.034 85 -2.583
750 -0.047 55 -4.427
1000 -0.066 35 -6.225
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2000 -0.203 89 -12.330
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Table B1 Parameters of secondary cable model in transformer
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