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Abstract: To address the challenges faced by island microgrid system, such as the vulnerability of
multi-source power generation units to external faults and the free transmission of triplen harmonics
leading to poor power quality. this paper proposes a primary system improvement solution
involving the installation of an isolation transformer at the power station’ s point of common
coupling (PCC). This paper elaborates on the new isolation transformer solution based on the island
microgrid”’s unique characteristics, including its multi-energy structure, island environment, and high
reliability requirements. It also verifies the sources of harmonics resulting from defects in the

excitation system of synchronous generators and the new energy generation units. Furthermore,
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in conjunction with the application of virtual synchronous generator (VSG) technology in a
photovoltaic battery branch, this study quantifies the effects of the isolation transformer solution
on the isolation protection of generation units and the enhancement of system power quality, with
the system’ s fault voltage support capability, three-phase/zero-sequence imbalance, and
harmonic distortion rate. Lastly, the new solution is validated using the electromagnetic transient
platform PSCAD. The results show that the solution provides immunity for generation units
against external fault zero-sequence impacts. It also enhances the voltage support capability at the
power station’s PCC by 52.44% , reduces distortion by 78. 04 %, and effectively eliminates 14.
33% of harmonic currents associated with defects in the excitation system. This solution offers
fault immunity and suppresses resonance-induced overvoltage, which cannot be achieved using
conventional filter solutions. It provides valuable insights for the construction of island-based
multi-energy complementary grids.

Keywords: isolation transformer; island multi-energy micro-grid; virtual synchronous generator;

fault disaggregation; excitation model
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Fig. 1 FFT analysis of field-recorded waveform
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Fig. 2 Multi-energy island microgrid structure
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Fig. 3 Improved primary wiring diagram of isolation variable

scheme for island microgrid
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program transfer block diagram
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Table 1 Parameters of the island microgrid model
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Fig. 7 Refinement of synchronous motor model for

excitation system
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isolation transformer and filter scheme
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