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A Delay Compensation Method Based on SOGI of LCL-type Grid-connected Inverter
ZHANG Junqi, KANG Peng, TIAN Hao,MA Lei, FENG Tingting, LIU Songsong
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Abstract: In the stability control of LCL-type grid-connected inverter, capacitor-current-feedback active
damping method is widely used because of excellent effect of resonance suppression. But the damping effect of this
method is easily affected by the control delay, and the positive and negative of equivalent virtual resistance will
change with the increase of frequency, and the negative virtual resistance may make the grid-connected inverter
unstable under the operating condition of varying grid impedance. In order to solve this problem, a delay
compensation method based on second order generalized integrator (SOGI) was proposed, the positive and negative
boundary frequency of the equivalent virtual resistance could be significantly expanded. After that, the system
performance after adopting compensation method was analyzed in detail. The results of analysis show that the
compensation method can well solve the unstable problem caused by control delay,and the robustness of the system
to the grid impedance is greatly improved. Finally, the effectiveness and correctness of the compensation method
were verified by the experimental prototype.
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Fig.1 ~ System topology of single-phase LCL-type

grid-connected inverter

16

1, U, DGR & A S 7 A 8 LU R R H
JE 5 Co o HAERE LA 5w, A LR Ly, L Ly
539 R LCL I T8 45 1 338 7208 gt 00 vl JR i 8 v 25 LA
S DA P 7, Ay DR PR IAE 5, S LA HL T 5 w, R HE
W RS 5 .., SR O O FL T 5 P R BELE L A8 Ry 2
JEAE

TE I 90 3 722 g 1Y) F, 428 1l A o 38 A TR
1.5 A RAE S A 0 s o) B 4 2 6, (s) L
TG, (s) Jy RS, AN T4 38k BRSO SR A 5
B, PR AT X H AT B pade 35U, ik 240
TR
ar 1= 0.75sT. + 0.186(sT.)
Gi(s)=e "=

1+ 0.75sT. + 0.186(sT.)

Ao TR AE A

L 2 Ay o 3 78 g >R FH L 25 H S A 5 L
JEJ7 B Y L SR ER AR SR HE 1, v, 1 O A IR
Je St BB K, 1 i 2R u, (s) A L R L 40
315 G, (s) o 28 L M LU AR iR 4 il 4, mT S2 B
M3, (s ) Y JT i 22 BRER , 23R 20 F =0

2k .w,s
$ + 2w, + @ (2)
Kok, R B R B kISR R o R R A
RHJE REK; , R DS AN

(1)

G(s)=k, +

P2 SR FL A FL O S AT R BELJE 7 125 ) HL DA P 92 il HE ]

Fig.2  Current-loop control block diagram with capacitor-current

feedback active damping method
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Fig.4  Current-loop control block diagram with

compensation method
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