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Sub-synchronous oscillation suppression strategy for weak AC grid-connected systems of

direct drive wind turbines based on dual phase-locked loop compensation current
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(1. School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Jingtai Coal Industry Co., Ltd., Jingmei Group, Baiyin 730400, China)

Abstract: The dynamic interaction between the control system of direct drive wind turbines and weak AC lines can easily
cause sub-synchronous oscillations. Therefore, a sub-synchronous oscillation suppression strategy based on dual phase-locked
loop (PLL) compensation current is proposed. By derivation of the transfer function model of the system, the influence of the
interaction between the wind turbine control system and the AC line on the stability of the grid-connected system is analyzed,
and the mechanism of sub-synchronous oscillation of the system is revealed. On the basis of traditional additional sub-
synchronous damping control (SSDC) , the phase disturbance of the PLL is considered, and a compensation current is
introduced into the voltage outer loop control system of the grid side converter (GSC) of the wind turbine through a dual PLL.
This aims to weaken the interaction process that causes sub-synchronous oscillation between the GSC of the wind turbine and
the AC line, thereby suppressing the sub-synchronous oscillation. The simulation results verify the suppression effect of the
proposed method under the conditions of changes in power grid intensity and wind speed.
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Topology and control method of direct drive wind turbine connected with weak AC grid
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