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RESEARCH ON MECHANISM OF PHASE-LOCKED LOOP
PARTICIPATING IN SSCI OF DFIG GRID CONNECTION

Guo Yonghui', Zhang Xinyan', LiZhen’en', Zhou Yuanxiang'?, Chang Xiqiang’
(1. School of Electrical Engineering , Xinjiang University, Urumqi 830047, China;
2. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipments, Tsinghua University, Beijing 100084, China;
3. Communication Center for Power Dispatching , Xinjiang Electric Power Company, Urumqi 830002, China)

Abstract: In order to study the influence of PLL on SSCI of wind power grid connected system, the corresponding
subsystem models of both sides are established based on the control side rotation coordinate system, and the motor side
rotation coordinate system respectively, and then the wind power grid connected system model with PLL is deduced by
combining the transformation relationship between the two rotation coordinate systems. Compared with the original current
loop model, it can be known form this study that the stator side sub-synchronous disturbance (oscillation) will be appeared
on the current comparison point and voltage compensation point of RSC through a parasitic feedback channel and a phase-
locked loop which are related to operation conditions of external grid structure. By studying the phase frequency
characteristics of the parasitic feedback channel and the pole distribution of the transfer function of the whole system, the
feedback effect of the parasitic feedback channel on the original current loop and its influence on the SSCI stability of the
wind power grid connected system are analyzed. The results show that the parasitic feedback channel has a positive or
negative feedback effect on the original current loop under certain conditions and parameters combination, which will
increase the risk of SSCI in the wind power grid connected system. Finally, the theoretical analysis results are validated by
time domain simulation on the DIgSILENT platform.

Keywords: power systems; phase locked loops; doubly fed induction generator (DFIG ); subsynchonous control interaction

(SSCI) ; feedback loops



