Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.12.16

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 12 pp. 16-22, 2020

2/2zekel AlEF oA &5 &% ATAAD AMHS LCL

e 4 24va

Analytic Comparison of LCL Filter Characteristics of Three-phase
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Abstract The characteristics of the LCL filter for grid-connected inverters have been discussed in
academia and industry. An online simulation tool was applied to compare and analyze the difference
between the LCL filter and L filter. LCL filters were modeled and simulated using a range of professional
simulation simulators, and the LCL filters were found to have good filtering effects for high-frequency
harmonics. First, this paper summarizes the transfer functions of the LCL filter and provides the Bode
plot diagram. The accuracy and validity of the filter attenuation characteristics were confirmed by a fast
Fourier transform based on off-line simulation tools, such as PSIM and MATLAB, depending on the given
parameters of the LCL filter. Finally, the Typhoon HIL402 real-time simulation was performed for

hardware in the loop simulation to verify the actual filtering characteristics of the LCL filter.
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Fig. 1. Structure of LCL filter inverter
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Fig. 2. LCL filter transfer function board diagram
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Table 1. Grid-connected inverter modeling parameters

Parameters

DC Voltage(Vdc) 500V
Switching frequency(fS) 10kHz
L1 filter(L1) 1.1mH

C filter(C) 10uF
L2 filter(L2) 0.33mH

Sampling time(T's) lus
Grid voltage(Vg) 220V
Grid frequency(f) 50Hz
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Fig. 3. Three-phase grid-connected inverter PSIM
circuit structure
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Fig. 4. PSIM simulation results (a) Current waveform
at the front end of the LCL filter, (b) Current
waveform at the rear end of the LCL filter
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Fig. 5. (a) LCL filter front end current FFT result, (b)
LCL filter rear end current FFT result
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Fig. 6. Three-phase grid-connected inverter MATLAB
circuit structure
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Fig. 7. MATLAB simulation results (a) Current
waveform at the front end of the LCL filter,
(b) Current waveform at the rear end of the
LCL filter
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Fig. 8. MATLAB simulation results (a) LCL filter front
end current FFT result, (b) LCL filter rear end
current FFT result
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Fig. 9. HILS system configuration (a) HIS system
structure (b) Experiment setting

Fig. 10. Three-phase grid-connected inverter HILS
circuit structure
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Fig. 11. HILS simulation results (a) Current waveform
at the front end of the LCL filter, (b) Current
waveform at the rear end of the LCL filter
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Fig. 12. HILS simulation results (a) LCL filter front

end current FFT result, (b) LCL filter rear
end current FFT result
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Table 2. LCL filter characteristic analysis result

Analysts Board PSIM | MATLAB | HILS
method diagram

LCL filter

front end 4OiB/d 0.402A 0.423A 0.406A
current

LCL filter

rear end 'GOiB/d 0.034A | 0.034A | 0.0098A
current
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