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New Active Damping Control for Three-phase LCL Grid-connected Inverter
LIU Yang', YANG Xuhong', LAN Jianyu’
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2. Shanghai Institute of Space Power-sources , Shanghai 200245 , China)

Abstract: The active damping method of capacitor current feedback is adopted to suppress the resonance
peak aiming at the traditional three-phase LCL grid-connected inverter. A new type of resonance suppressor was
adopted. Firstly, the resonant suppressor was added to the three-phase LCL inverter based on the advantages of
active damping, and the inherent resonance peak existing in the LCL type inverter was suppressed. Secondly, the
grid voltage feedforward was introduced to enhance the anti-interference ability of the system. At the same time, the
grid-connected current was controlled in the three-phase rotating coordinate system for that the PI controller can not
realize the shortcoming of no static tracking AC signal. Finally, the traditional active damping control was
compared with the new active damping control through simulation experiments, and the feasibility of the strategy
was verified.

Key words: LCL grid-connected inverter; resonance peak ; active damping ; resonance suppressor

HEA 21t , A% ok O T AR IR A AL
SIRBETG YA E 7 I R IR S RS TS e
H 25 R4 P2 R T 34T, A AT f s = 400 XU R A
K BARE LA B e A RE VR R A JC PR T B . AR
TR E AR B T HE R NN,
AR RS H R A IE I 28 LA LC R LCL RUJEDY
i, FH AT W R R A Horh LCL R 2%
ST v AR 0 4 v 1 Sk R T A B A /I AR R
Bz R (R LCL S8 I 3 10 3 B ARtk dese T

FOSIRIG (A7 A5, HF HAR W IRPTR AL 227 42 -90
~ =270 AR RLBRAR , 1 5 1 WUAR eI A RRUE , A
BEXT T PRI B SR T HFFE A

LCL P8 75 B I 0 00 22 i 38 I 400 o 07 32 &
BA ESHEE SHBILE . pishBil)e ki
i 7E R A LRI R B S B (H B JE At B 2
KA DR FE . 3 FHJE % 1 s Al
BEVERIEIMBRIE , AN 2™ HE s A€ , 51 o322
HUAE R P A R R A A .

EEWA : Ll B ) bR RS0 = 1R (13DZ2273800) ;
T R IO HR (i TR 2 O e A R ) R H ) (14110500700)

PEE T X (1995—) , 55 B EAF 584, Email : 15176367139@163.com

BIAEE L (1969—) , 2, T+, #4% , Email : yangxuhong.sh@163.com

35



wAEF 2020F £50% F 104

X5 ZALCLSF M i & B4R £ 3h R4z )

SR O kgl = G 2 o B P £ f | S
B AT R HL A LR, A T SRR R 04 1 A
R,

SCHR[STH T — o B AH LC 36 AR 2% 1Y)
R W4 %7 AR SO I R I (S
BT e O B A% o SCHR[615R F AT 25 v
Tt (WACC) F 4 il 7 3, 6 336 70 2 i+ PR IRE RN
D) FEL . P 08 4 2R 4 ks SRR Ay S0 A oL 38 S 151
X Fh T L RE SN R SRR — B, ik T 2 #r
IR P TR G SR A A — e (AT
SRAFTE R s I T3 . BLsb, SCHk[7]7E 14 52
WACC J5 i 5] A HL ) HL R A T i 05 300 LA 4%
FRASZR L 0 R AR 22, Fl el IO R R 2 L RS 1Y
AV 9 42 P T S U0 30 o T 4 ) RS I R A A A A
S ARG b AT B RN . SR, B BRI IS R 45
il 7 BB RME R BB D, O FLAa A Y 1
THAIXT A 2% . SCHR[8]7% i 31 WACC 7E 55 HL W
FRE MR 22 G O, 3 1 T ELAT BRI F 25 L D
5 1] 6 9 Bl 0 WACC BILJE 7 i (B S Bk it
Pl [l s 25 1 22 Oy i DI 2L AT

H X T I 0 A8 2% il ik i A IR %,
FCrb A 455 L R 4 5 T (PD) | Eb ) 385 A 5 4
(PR) . L7138 % 4 il (QPR)  H & 44 il G 22
PR S o — ] A — e A Tk
I PCI+ o & 5 ™ PI+ 1 42 15 )10 B4 PR+PI
Pl seEhl ki) B BETH BRI RR S
TR 25 FRAIR I I FRL 3L AR 3R O O R S AL )
RBOIE M B xR

AR SCAE AL B0 3 T F 25 HL IR IR A E S BELE
P il 7k A JE A A — b 0 A T R 1 2
JF0FHF = A LCL I Wi AR 4%, A7 1% WACC R
FEXT R GEHEAT R B R R A 3, O HL o T 32
SBEJE 145 1] 7 2 154 i #8 ok S B LCL Al
AR SRR W O B o R PR kA A
55t 2 S e F il A T i i B
UE T 9% A 45 0 25 58 B 10 BRI T 19 H 900 3 0 i
AR AR LA 55 v A R P 5 v

1 =ZAFMiE T BIaI4EH

SRH I AR 2 RN L TR .
W, U W BT R, L R s AR g0 1 H J8%, L, ok I
DR R JE%, C R B L2 . L, LR C#4 f LCL 3§
WA i iy i MBI Z UKL, L, M A CHY
HL , uy o —AH LR (b k=a, b, c) .
36

FI1 = LCL BT 0 28 3 v

Fig.1 Three-phase LCL type grid-connected inverter main circuit
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Fig.2 Circuit structure of LCL type filter
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Fig.3 The feedback control block diagram of capacitor

current and grid-connected current
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Fig.4 Control block diagram based on current error feedback
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Fig.5 New composite control block diagram
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Fig.6 Comparison of system open-loop Bode diagrams
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Fig.7 Bode diagram under different a values
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Fig.8 Grid-connected current spectrum analysis

diagrams under two control modes
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Fig. 9 Three-phase grid-connected current waveforms

in two control modes
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