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Control strategy of three-phase LCL grid-connected inverter based on quasi-PR adjuster

LEI Ya-xiong, LI Jian-wen, LI Yong-gang
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
North China Electric Power University, Baoding 071003, China)

Abstract: The effective control of grid-connected inverters under complicated network situation is very important for the practical
value. A dual-closed-loop control strategy based on grid-side current closed-loop and capacitor current closed-loop is proposed.
Compared to conventional PI controller, it can ensure the system's speed, stability, unity power factor operation and good robustness
during grid faults. Capacitor current inner-loop feedback control can suppress the LCL filter resonance peak, grid current outer-loop
control based on stationary coordinate system needs no current decoupling, and the control algorithm is simple,
quasi-proportional-resonant (QPR) has limited gain at the fundamental frequency, won’t cause system instability, and is capable to
resist the grid frequency fluctuations. The advantages of this control strategy is analyzed, and effectiveness is validated by simulation.
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Fig. 2 Control diagram with i, feedback
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M5 AT LU BRI HE PR 2605 G 1 EL
WY P2 THIE R A AR 2 JC FROK I e AL, AT 3
G T o PR HE 2 5 DES RIS 1 il 7L

Ky« Ky« @ 73 IS FELIN G AR SR 500 W
Kl 6.

ffr P
— — k=1,6k=20,w=10
N === k=1 k=10w=10
g Wr i k= 1k=10,w=5
= I k= 2,k=10,w=5
= // \\\ o k, w,
= 10, // \ \
a7 NS
— - WSy
0.._,.._——_‘:'__»4” \—\-:?T:,H__
90
~ 45t e
& opsEemmaEEsel i ]
k2 TImeTe = =
— // -
45 (o
10° 10°

S /(rad/s)
6Kp. Ki. o BURFEER PRIZHIBMAEE
Fig. 6 Bode of quasi-PR with different Kp , Ky ,and @,

R FHHE PR P, S50 Ky HR 52 SEROMA AR 1R
{E R, Ky BORHIERHOR; o, $E RGN 9,
o KRG 9K Ky SE MRS oAk i
i (EL08 2 DL SARAEAR B, K i, AR Ak



T, %

FL11E PR Y &3 FUO0UAIA LCL = AR I W) 10725 247 il

() M 0 2B/, H K AR/, R GE 1) Bl A Wi 3 A
PG HAfE PR 88 X = AN H0H B g F
AR /N o Pt CLEFEAE LA 4R 240, 753 K500
AbFPTRE I 55, 9K K BU(E, DA Sk i As
BRZE; EFRAM o AHKEE RGN, BT
BAEALC A2 )8 T PR IR P A28 A 1) R B s S0 I
Ko A 7] LT RGP S HEf I
2.2 BN A HIHEE]

Bl 7 45 T 25T of AR FR IO FRE PR 454
TG P42 A ]

7 of BFRARTRAINE PR =5 EE

Fig. 7 Dual-loop control diagram of quasi-PR
under 0 coordinate system
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