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Control method for grid-connected inverter with LCL filter by employing dual current closed-loops
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Abstract: A LCL filter is adopted as an interface between grid-connected inverter and power grid. The mathematical
model of the LCL filter is built, and then a control method for grid-connected inverter with a LCL filter is proposed.
This control method employs an external grid-side current loop and an internal inverter-side current loop. And this
control method can not only protect power switches effectively, but also ensure the system stability and high in-grid
power factor. Based on the Hurwitz stability criterion and Lienard Chipart stability criterion, the design method of
controller parameters in inner and outer loops is derived. Simulations and experiments of grid-connected inverter in
grid-connected mode are conducted. Simulation and experimental results validate the correctness and feasibility of the
proposed method.
This work is supported by National Natural Science Foundation of China (No. 51207156).
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Fig. 1 Control method for grid-connected inverter with LCL filter
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Fig. 2 Block diagram of inverter side current loop in d-axis
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Fig. 3 Block diagram of grid side current loop in d-axis
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Table 1 Parameters of LCL filter and inverter
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Fig. 4 Bode diagram of outer grid side current open-loop
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Fig. 5 Grid voltage, grid-side and inverter-side currents
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Fig. 6 Grid-side d-axis and g-axis currents
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Fig. 7 Grid-connected experimental waveforms in steady mode
M7 AT LUR Y, FERRAS R T RS TRE

TR i M w, FAHAL, JRRIARES DA
AT Th R DR A ) H P R R R

~
¥
¢ >
s 5
S 2 <«
e
Q N
<
s =8
%
=
> s
37 w50 <
(=3
Q Q K
< = . -
RAS(C3) 19,2603 (CRtod ¢

Freq(C3) 50.76142Hz

3.18930div

8 FHWE ZSSRE K

Fig. 8 Grid-connected experimental waveforms in transient mode
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