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Overview on grid-connected inverter virtual impedance technology for microgrid

YUAN Chang, CONG Shixue, XU Yanhui
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: Microgrid is a unity composed of distributed generation, energy storing devices and load. As the penetration of
distributed generation increasing, microgrid application domain is more extensive. Some problems often occur in microgrid,
such as parallel inverter power distribution imbalance, harmonic pollution, series parallel resonance, fault current and inrush
current. Virtual impedance technology which is achieved easily can change the impedance characteristics of grid-connected
inverters and solve the above problems effectively, hence this technology has broad application prospects. This paper
comprehensively introduces the application scenarios of virtual impedance and corresponding implementation methods,
combined with adaptive virtual impedance that is the current hot research topics, and discusses the future research trends and
key issues that may be encountered.
This work is supported by National Natural Science Foundation of China (No. 51677066).
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Fig. 1 Schematic diagram of microgrid structure and typical problems
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Fig. 3 Schematic diagram of power transmission
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Fig. 4 Equivalent system schematic diagram after introducing

virtual impedance
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Fig. 5 Schematic diagram of droop control optimization

by virtual impedance
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Fig. 6 Schematic diagram of harmonic current separation
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Fig. 8 Virtual harmonic impedance diagram to

suppress harmonic wave
3 EHRINF
WA AT LCL yg 3 as B K s A IS, I

1BAT 7 AN 2 KA.

LCL JESas o LIRS, TEWERARAL

PRI, & 9 .

as) |\
=
< |
i | B N
= |
-60 1
¢ !
1 N |
p _ L+l B e
“ 2\ LLC T j}
= -180 .
o |
E: !
-270 :
—
1 fresonance 1.5
i /kHz

E 9 LCL i =FEIRT~EE
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Fig. 10 Virtual resistance diagram to inhibit resonance
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