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Abstract: Due to the large capacity, high power generation efficiency, and good control performance, per-
manent magnet synchronous generators (PMSGs) account for a higher proportion in offshore wind farms. In
the DC delivery system of offshore PMSG wind farms, the power generated by wind turbines are collected at
the DC bus and then sent out through the high-voltage DC transmission, in this way the frequency of power
conversion can be reduced, so as to decrease the number of equipment and the cost of the offshore platform.
Thus the DC offshore wind farms have become a research trend. However, because that the failure of single
turbine will result into the system collapse when multiple turbines are connected in series, the DC offshore
wind farm delivery system has higher requirements for the stability of wind turbine and system. Impedance
model has gradually become a widely used analysis method for the power system stability. As the basic unit of
DC offshore wind farm, the DC impedance model of PMSG wind turbines was not established yet. Based on
the harmonic linearization method, the DC port impedance model of the PMSG machine-side model was estab-
lished, and the impedance model under different speed conditions by simulation was verified. Finally. the im-
pedance characteristics of the wind turbines were analyzed, and the influence of rotor speed and current loop
control characteristics on the DC impedance characteristics was analyzed in detail, which lays a model founda-
tion for the stability analysis of the DC offshore wind farm.
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Fig. 1 DC serial collection topology in offshore PMSG wind farms
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Fig. 2 Topolgy and control configuration of machine-side

model in PMSG system
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