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Stability Analysis of Current Control based on Virtual Resistor
for Single-Phase Grid Converters with LLCL Input Filters

Cheol-Ju Bae' and Dong—-Choon Lee™

Abstract

To avoid the stability issues of LLCL filters, passive or active damping methods to eliminate the resonance
phenomena are required. In this paper, system stability of a current control is analyzed when the active
damping scheme based on the virtual resister is utilized in single-phase grid converter systems with LLCL
input filters. The control performance according to the parameters of the virtual resistance is investigated. The
validity of stability analysis was verified by simulation and experimental results.
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Fig. 1. Single-phase grid converters with LLCL filters.
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Fig. 2. Single-phase LLCL filters. (a) Equivalent circuit.
(b) Bode plot.
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Fig. 3. Control block diagram of LLCL filters. (a) With
actual resistor. (b) With virtual resistor in series with
capacitor.

TABLE 1
SYSTEM PARAMETERS
Converter Value LLCL Filters Value
. 20V / Converter-side
Grid voltage e, 60 Hyz inductor L, 3 mH
DC-link Grid-side
Voltage V,, M4V inductor L, 24 mH
Switchin, i .
frequency iw 5 kHz | Filter capacitor C'| 10 uF
Sampling .
period T, 100 us | Series inductor Ly| 25 iH
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Fig. 4. Current control block diagram based on the
virtual resistor method.
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Fig. 5. Bode plot of the open-loop transfer function in Fig. 4.
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