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Research on resonance suppression strategy of system with multiple grid-connected inverters

HU Wei', ZHOU Youbin', DU Zhenan', ZHANG Kanjun', WANG Ting', SUN Jianjun®
(1. Department of Grid Center, State Grid Hubei Electric Power Research Institute, Wuhan 430077, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The interactions between multiple grid-connected inverters can cause resonance and threaten the security and
stability of the system. To address the problem of the resonance, the impedance network is built and the resonance
suppression mechanism is analyzed, then a global resonance suppression strategy is proposed based on the principle of
admittance reconstruction. The strategy is to dynamically reshape the impedance network using the virtual impedance
generated by the public connection point harmonic voltage, such that the potential oscillations and resonance propagation
in the parallel grid-connected converters can be mitigated. To validate the effectiveness of the active damper, simulations

and experimental tests on a two converter-based setup are carried out. Simulation and experimental results are provided to

verify the feasibility and validity of the proposed strategy.
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Fig. 1 System structure of single phase grid-connected
inverter with LCL filter
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Fig. 2 Block diagram with dual-loop control scheme of

grid-connected inverter
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Fig. 3 Impedance model of the grid-connected
inverter with LCL filter

RT3 Prosifdi A s v, £
LCL 74 W AR 5 A5 i R L P 4 o

PCC

Ig ZT ,S d T
Gl ﬁ Ghlisy éﬁ Glregn é

4 RGME M EIEE

Fig. 4 Impedance model of system
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Fig. 5 Equivalent circuit of system with virtual admittance
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Fig. 6 Block diagram with virtual admittance control
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Fig. 7 Multi grid-connected inverters system with global

resonance suppression unit
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Table 1 Parameters of grid-connected inverters A and B

A B

Ly/mH 2 3
C/IF 10 10
Lo/mH 05 0.8
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Fig. 8 Influence of virtual admittance on resonance

characteristics
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Fig. 9 Structure of experimental platform
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Fig. 10 Experimental currents waveform of inverter B before

and after applying the harmonic suppression strategy
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