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In this paper, a capacitor current damper is investigated for LLCL-filter with its
limitations clarified with and without delays considered. The investigation is also
performed with LC-trap voltage feedback, which based on the formulated transfer
functions and experimental results, allows a simple proportional damper to be used
with much faster dynamic and lesser anticipated complications. Characteristic
circuit equivalences for all dampers presented have also been derived, from which
quick damping insights can easily be drawn. These equivalences can therefore be
helpful tools to the practicing engineers.

Root-Locus Analyses with Different Active dampers
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ks/(s+1) damper with trap current feedback

Comparison of Different Active Dampers
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Control of LLCL-Filtered Grid Converter
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Active damper based on trap current feedback

Active damper based on trap voltage feedback

complication

Damper Type K Low-pass, ki(s+7) K High-pass, ks/(s+2) L‘;("/V(s‘f:;s
Negative k Positive k Positive k
Stable Range -0.3<k<0 Lower limit 0<k<11.6 Upper limit Upper limit
dependenton 7 dependenton r dependenton ¢
Critical f/3 Between f;/ 6 i/6 Between f;/ 6 Between 0
Frequency, f, S andf,/3 s andf,/3 andf, /6
Tunable with 7, but
Features Simple Tunable with 7 Simple may have noise  Tunable with =

Experimental Results

Trap voltage feedback L, = 0 Trap current feedback L, = 0

L,=4.8mH
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System Parameters

DC-link voltage U,, 650 V
Grid phase voltage 220V
UQ
Converter-sideL; 1.8 mH
64 pH, 4
Trap L, C; e
10 kHz
fsw
Sampling frequency 10 KHz
fS
Resonance 2.45 kHz
frequency f, :
Grid-side L, 2mH
Grid inductance L,
unless state m
(unl d 0 mH

otherwise)

. f.=1.62 kHz is closer to f, / 6

high-pass damper and trap current feedback




