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ABSTRACT: After a short circuit fault occurs in the wind
power grid-connected system, the phase angle of the grid
voltage will jump due to the impact of the system network
structure and positive sequence amplification resistance. The
phase-locked error of the phase-locked loop (PLL) will lead to
under- or over-generation of reactive power output from the
wind turbines, resulting in insufficient or excessive support for
the grid-connected voltage, which is detrimental to the safe and
stable operation of the wind turbines and their connected
system. Therefore, this article takes the direct-drive wind
turbines as an example and proposes a current command value
compensation control strategy for the grid-side converter (GSC)
of the direct-drive wind turbines to suppress the impact of
phase-locked error on the fault ride-through characteristics of
the wind turbines. Firstly, from the perspective of different
bandwidth sizes of different control links of the converter, the
impact mechanism of a phase-locked error on the fault
ride-through characteristics of the wind turbines during the
occurrence and clearing of fault is revealed, and the impact of
the phase-locked error on the fault ride-through characteristics
of the wind turbines under different phase angle jump
characteristics is analyzed; On this basis, a current command
value compensation control strategy is proposed, which does
not require changing the control structure of the PLL and has
good robustness. Finally, based on the PSCAD/EMTDC

simulation platform, a simulation model of the direct-drive
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wind power grid-connected system is built to verify the
effectiveness of the proposed control strategy under different
voltage drop depths, switching delays and fault durations of

different control strategies.

KEY WORDS: direct-drive wind turbine; fault ride-through
characteristics; phase angle jump; phase-locked error; current

command value
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Table 3 Simulation results of different control strategies
under different switching delays
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Table 4 Simulation results of different control strategies
under different fault durations
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Fig. A1 Flow chart of compensation control of current command value of direct-drive wind turbine
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Fig. A2 Structural diagram of direct-drive wind power grid connected system
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Table A1 Main simulation parameters of wind power system
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