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Offshore Wind Farm Grid-formation Control Method for
Connection of DR-HVDC System
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Abstract: The diode-rectifer-based high voltage direct current(DR-HVDC) system is a promising low-cost scheme for
the connection of offshore wind power, which can deliver wind energy from remote offshore wind farms to onshore power
systems. However, the increasing number of offshore DR-HVDC systems may lead to a growing difficulty in controlling wind
turbine (WT) converters and a poor system stability. On this basis, a novel grid-formation control method for the connection
of DR-HVDC to offshore WT converters is proposed. Two positive-sequence control loops are used to adjust the active
power output from WTs and maintain the frequency and voltage of offshore AC grid, in which the first controller can adjust
the active power error of each WT to the voltage angle deviation and thus cause frequency changes, and the second
controller counteracts frequency changes by adjusting the AC voltage amplitude of WT. The converter’s internal current
control loop is used to limit the fault current and eliminate high-frequency resonance in the system. Finally, the
effectiveness and superiority of the proposed control method are verified by electromagnetic transient simulations in terms
of fault crossing, WT power change, reactive power disturbance and WTs shutdown.
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Fig. 1 Schematic of offshore wind farm connected to

HVDC via converters
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Fig. 2 Schematic of grid-side WT converter and its

AC components
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