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Wide-frequency Operation Control M ethod for Double-fed
Wind Power Generation System Connected to Medium-voltage
DC Grid with Uncontrolled Rectifier

CUI Xueshen, Member, CPSS, LIU Yongxin, ZHANG Qiwei, LUO Huida, LIU Qihui
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The connection of distributed generations to DC grid can improve the consumption level of new energy.
In view of the fact that the doubly-fed wind turbine is connected to medium-voltage DC grid through a diode
uncontrolled rectifier, a wide-frequency operation control method is proposed, which can limit the rotor-side feed power
in the whole wind speed range and further greatly reduce the cost of a rotor-side converter. When the wind speed and
rotational speed are high, the stator frequency is properly increased, and the rotor-side power is limited to a small
constant power with a certain negative slip. When the wind speed is low, the rotor-side power is operated at a constant
stator frequency lower than the power frequency, so as to make the slip rate change positively or negatively in a small
range and limit the absolute value of rotor-side power accordingly. A simulation example is taken, in which the absolute
value of rotor-side power of a 1.5 MW doubly-fed wind turbine is limited within 140 kW in the full wind speed range,
and results verify the effectiveness of the proposed wide-frequency operation control method in reducing the capacity of
the rotor-side converter. Finally, the feasibility of the proposed wide-frequency operation control technology was
verified through a laboratory-scale experimental platform of 5.5 kW doubly-fed unit connected to DC grid with

uncontrolled rectifier.
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Fig. 1 Topology of doubly-fed wind power system

connected to medium-voltage DC grid
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Fig. 9 Waveforms of stator voltage, stator current and
rotor current at different operating frequencies
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