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Active Damping Control Method of Fully Equivalent Shunt Resistor
for Grid-connected Inverter
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(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: Based on the passive damping method of capacitor in parallel with resistor, the active damping method
of virtual resistor in parallel with capacitor can complete the virtualization of shunt resistor using the control algorithm
and realize the active damping of the resonant peak from the output filter through the capacitor current feedback. How-
ever, the existing method of virtual resistor in parallel with capacitor cannot achieve a strict equivalence of shunt resis-
tance, which leads to the problem of poor dynamic performance. To solve this problem, through the transformation of the
control block diagram, an active damping control method of fully equivalent shunt resistor based on capacitor voltage and
capacitor current feedback is proposed, thus realizing the strict equivalence of passive damping method of capacitor in
parallel with resistor. At the same time, the active damping control method of fully equivalent shunt resistor is obtained
through the analysis of dominant poles of the system. Compared with the method of virtual resistor in parallel with ca-
pacitor based on the current loop, this method can effectively improve the damping ratio and response speed of the sys-
tem while reducing the overshoot. Finally, simulation and experimental results verified the effectiveness of the proposed
method.
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Fig. 1 Passive method of resistor in parallel

with capacitor
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Fig. 2 Bode diagram of LCL filter
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Fig. 3 Comparison of between method of virtual

resistor in parallel with capacitor based on current
loop and method of actual virtual capacitor in parallel

with resistor
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Fig. 4 Control block diagram of virtual resistor in

parallel with capacitor based on current loop
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Fig. 5 Active damping method based on capacitor

voltage and current feedback
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Fig. 6 Control block diagram of virtual resistor in
parallel with capacitor based on capacitor voltage and

current feedback
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Fig. 7 Comparison of pole and zero distribution
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Fig. 8 Comparison of simulation results among three
control strategies for grid-connected system
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Fig. 10 Comparison of experimental result under three

control strategies for grid-connected system
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