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Fig. 1  Grid-connected inverter with LCL filter using

a dual current-loop control strategy
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Fig.2 Block diagram of grid-connected inverter with LCL

filter using a dual current-loop control strategy
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Fig.3 Amplitude-frequency curve of inverter-side current
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Novel dual loop control strategy and its parameters design method for
LCL grid-connected inverter

LIANG Yi, XIE Yun-xiang, GUAN Yuan-peng
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract; LCL filters are widely used in grid-connected inverters, but the inverters might be unstable when con-
nected to a weak grid, and the high THD of the inverter-side current will shorten the life of inverters. Thus this pa-
per proposes a completed parameters design method basing on a dual loop control, which takes the damping charac-
ters, digital control delay and resistance of the weak grid into consideration and reduces the THD of inverter-side
current effectively. First, the precise model is derived to calculate an approximate range of control parameters.
Then the exact value of K is derived by analyzing the damping characters. A simplified model is adopted to reduce
the complication of the calculation for the control parameters. The experimental result shows that the grid-connected
inverter employing the proposed controler attains both a better dynamic and static performance.

Key words: grid-connect inverter with LCL filter; inverter-side current feedback; control delay; active damping;

control parameters



