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Fig.1 Grid-connected system of doubly-fed wind farms
with STATCOM through series compensation
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Fig.2 Topology structure of STATCOM
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Sub-synchronous oscillation suppression strategy of doubly-fed wind farms with

STATCOM based on improved LADRC
LIU Yajin',LIAO Yuxin',LIU Zhijian',YU Chengjun', DUAN Xingwei’
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China;

2. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)
Abstract: A static synchronous compensator(STATCOM) based on improved linear active disturbance rejec-
tion control(LADRC) is proposed to suppress the sub-synchronous oscillation caused by the transmission of
doubly-fed wind farms through series compensation lines. The time delay factor is considered in LADRC
design, and the mismatch on time axis between inputs caused by the time delay of signal measurement,
transmission and other reasons is eliminated in the control calculation. Based on the improved LADRC, the
additional dam-ping controller, the voltage outer loop and current inner loop controllers of STATCOM are
designed, so that STATCOM can provide positive damping for the system, while enhancing the speed and
anti-interference ability of the control system to adapt to the sub-synchronous oscillation conditions. The
mechanism of STATCOM suppressing sub-synchronous oscillation is analyzed from the perspective of impe-
dance. The time domain simulation model of the system is built in MATLAB / Simulink,and the simulative
results confirm the superiority of the proposed suppression strategy in dynamic performance and anti-inter-
ference.

Key words: linear active disturbance rejection control; STATCOM; doubly-fed induction generator; sub-syn-

chronous oscillation ;series compensation transmission system
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