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Abstract: The grid connecting of large-scale wind farms would exert negative impacts on the security and stability of power
system, mainly in terms of voltage, frequency and sub-synchronization resonance. When the system reactive power is
insufficient, the wind turbine itself cannot provide enough reactive power support. Therefore, a reactive power and voltage
control strategy is proposed in which converters of wind turbines adopt adaptive droop control and adjust their reactive
power outputs according to their own capacities in order to support the voltage at grid connection point. To be specific, the
strategy adopts maximum power point tracking (MPPT) control mode under normal circumstances to maximize the active
power output.In the event of voltage over-limit at grid connection point, the converters adopt active power curtailment and
the active power curtailment priority of different wind turbine is calculated in real time.The active power of the wind
turbines with high priority would be adjusted at first, to meet the reactive power requirement of the system. The PSCAD/
EMTDC simulation results show that the proposed strategy is effective in controlling the voltage at grid connection point and
preventing voltage over-limit.

Keywords: reactive power and voltage of wind farm; voltage over-limit; MPPT; active power curtailment and control;

adaptive droop control
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Fig.2 Relationship between the power output and speed of the

wind turbine
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Fig.3 Active and reactive power ranges of the PMSG
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Fig.5 Relationship between power coefficient and the tip speed

ratio of the wind turbine
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Fig.7 Relationship between active and reactive power of the
PMSG
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