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Robust current control strategy for LCL-type grid-connected converter based on
additional unit time-delay feedback
WANG Qi',QIN Wenping',ZHANG Yu',DAI Wei',HAN Xiaoqing',XU Zhenbo’,DONG Ran’

(1. Shanxi Key Laboratory of Power System Operation and Control,Taiyuan University of Technology, Taiyuan 030024, China;
2. Economic and Technological Research Institute of State Grid Shanxi Electric Power Company,Taiyuan 030000, China)
Abstract: The resonance phenomenon generally exists during the operation of LCL-type grid-connected po-
wer electronic converters. The AD (Active Damping) approach is widely used because it does not require
additional hardware cost and has relatively low active power loss. However, additional sensors are often re-
quired for control signal acquisition. An additional unit time-delay feedback robust current control strategy
that only samples the grid-connected current is proposed. The impedance model of traditional single-loop
AD strategy is established,and the limitations of the effective AD zone for traditional strategy are also ana-
lyzed. Then, considering the digital delay and weak grid,a control strategy based on additional unit time-
delay feedback is proposed, which can alleviate the phase lag caused by the time-delay effect and expand
the effective damping area. In addition, the proposed strategy can achieve AD without additional sensors.
Compared with traditional strategy,the proposed strategy does not require hardware redesign and modulation
improvement, and only reshapes the virtual impedance of the grid-connected converter from the perspective
of control model. Furthermore, the parameters of the unit time-delay feedback link are designed in detail.
When the LCL parameters and grid impedance change, the converter system can still maintain stability
within the Nyquist frequency range,which improves the adaptability to complex power grid.

Key words:weak grid;digital control; LCL-type converter;robustness;stability
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