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Inverter Parallel System Using Unified
Virtual Impedance Control
LIN Liaoyuan, DAI Yujie, ZHU Kai, XIANG Leijun
(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)
Abstract; Parallel control of multiple inverters often adds virtual impedance on each inverter to improve pow-

er sharing accuracy. In order to simplify the virtual impedance control logic of each inverter in a parallel system

under various working conditions, a unified virtual impedance control scheme is proposed. Firstly, the virtual

impedance value required by each inverter is uniformly adjusted adaptively to improve the power distribution

performance of the parallel system and enhance the reliability of power supply. Then a parallel system simula-

tion model composed of two inverters is built with PLECS software to verify the effectiveness of the proposed

scheme. The research results show that the proposed scheme can adapt to different line impedances, effectively

improve the steady-state power sharing accuracy of the parallel system, and realize flexible distribution control

of output

power,

Keywords: inverter; parallel; virtual impedance; droop control; power distribution

W 5 T, DO AR 8 R 5 R A R TSR IS AT RO R 2 — 1 2 3 2 O IR A R R A2 Bk
B B DG TR T T R ] R R L I 2 A i B RIS AT B T I O RE S RN T L AR AR B
1 39025 s FF I AR G0 T ol % 0028 g A5 AICH Hh BB 5 i AR BT 2 R AR G T SRR T R 2 5 R )
HAFICARIE 7 R RGN S R AR B AT H AT R B DR T 1 VS R UL BEL T — R 5

B8
BIEESE:

HE£mA:

2020-05-03

MRBE IR 1990-) , T3 PRI 187 -, 320 DS A TH] 7 oL 9050 30 728 8 B G O 6 47 o R A v, 0 42 3] 19 BF 9. E-mail
linliaoyuan(@ hqu. edu. cn.

E R A RF R4 HAER AL 4 R B H (52007068) 5 fRAE A RFHEIE4 W B H (2019]05089) 5 4&
1 K2 5 U AR 30 9631 H (18BS109)



92 A R e Al CA R B 2R O 2021 4

P VAR 3 P R R T AR A L LA LB S - R GEBLHT AT LA S M B A R L B
BELAEE L 2 AT L LA A5 0 5 Y BEL T 22 S5 418 o D) 56 4 40 BE L SCIR (9 13 3 51 A R 400 67 vl BELAIR
1 22 G BT A LA 78070 WA A0 DI SRR 45 /)y 8 % L L 3 80 1999 28 0l s I . SRR L 10 0 A1 i
Pod 395 28 g ) 4% ) SRS T 5 A 2l 2 R AL BELE 08/ D 3R L v T o 7 R B 0L S B i L RE R R R
A R P

A SRR F 1 R DL BHL AT 3% 7 % 50 A i B 4 ] L A O I A e R A 3 I A BB BT 4
DI TUAR 8 TR IR A 1 B H 0 2R 8 v i D D R A AL S5 0T MU B BT A P R 2 B O B . 2
XA P 8 AT S A S S T I L AR SO — i e — B UL B 0 45 ) D 8 ok % 50 A 4 P o 1) R 40 BEL T
{ELAE 52— HE 400 BT 2 ) o P b A7 305

1 FIEEER A

SR 396 A8 28 O B8] 3 A 2 A A BT, WL 1 TR B 1 Hp s AR R SR A AR B 4 B L S L TR
AR A EL SR 3 N BRSSP R L Gy () 5 G Co) g RF BT (R 8 55 25 5 Lo C 4301 Ay B+ 30 0% 1) ol JR T
255 R Ay R SRR I R BEL s V., A 30 g B R s T S R s Vi R L L R Ry A LB T
S 37 R PR 5 Ve R A 8 WS . G R 2 5 L I R AR T L g L A R R L A I

FA, R P 3 2 SR P B R0 55 2% . Gy (O T Gy, (o) B 23R 2000 1 ok

Groo () =hy, kv /ss (1)
Gr.(s)=ky,Tkii/s. (2)
DO H i ky, skr, N IR kv s ki ARG R B s L IRAZ 4R E 1

H & 1 AT LA 3]0 AR g A A I AE L, AN & 2 T, de AT TR AR 0 AR A At R A AR TR 3 A R

A i sV, R
V=GV, u—Z,(s)1,. (3)
) H: Z, (o) g 0728 45 19 55 0 i ) BELIC » 5 48 1 SR M S 2 80RO 5 G (o) Ayt /A e 1) 25 3300 T 4 45

H 2 (3) R« 39828 i i e L S AT S A AT R L BB 1 ER ARl R i B IR IR R A E S LR

FRIRE 7 5 B2 380 T 48 25 5 5% 2 ¥ 20l A w1 v T I X 67 2R A0 3l A 7 RE.

10
L
1 Ayl L
sL+R sC
1 0 i 4 o AE 4 Pl 2 078 0 S5 A i AE [
Fig. 1 Control block diagram of inverter Fig. 2 Equivalent control block diagram of inverter
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Fig.3 Equivalent circuit model
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Fig. 5 Control block diagram of inverter parallel system based unified virtual impedance control
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