H55% 457 MR OE T Ak Kk ¥ o W Vol.55 No.7
2023474 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2023

DOI:10.11918/202112080

B 1& M B iR TG iR B B 7 I 33 2 25 48 (L B B 4ME TT IR

hd, FE S HE
(JPIRZE A TSRS, /T 530004)

WOE SRR LCL A NS R R 2R T ERd AT ARFER T, R0 R R T R 45044
M AT HARNREN, Hib, /BT — T 8 E MG W IJE K 2 (adaptive notch filter, ANF) 89 48 AL 48 BT #ME 7 i, &
g6, I FE T 5 25 oy AR LA BT FR AT X4 B JE B R A AL B AT AME AT B A R AR LA AR A R AL F M - 180°, L ET A
SRR A Wy Bk, HEok, KA ANF £t & 408 % IR R AT A3, AR A T E 50 A R B R
B YARTEBRMELERE, H—FREGT RAMLCLER RS WEN Y, K, AR FTEAHATERBIE, EREY,
HETANFZEFEN AR T BRENRA, A E RN G T £,% 7 ExT R M SR LCL 580k 3 B H £ th & 1%
ML EA T LCL MR BEFE N TN THES.,

KB LCL A 3 W3 8 28 59 W M LA B 4 B b B 3 B Ok W o 2

hE S ES: TM464 M HEFRERD: A XERS: 0367 —6234(2023)07 —0124 — 09

Phase lead compensation method of grid-connected inverter
with adaptive notch filter

XUE Ruinan, LI Guojin, CHEN Yanming

(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract; The LCL-type grid-connected inverter with inverter-side feedback is widely used in practical
applications. However, the system stability can be affected by the digital control delay which changes the system
phase-frequency characteristics. Therefore, this paper proposes a phase lead compensation based on an adaptive
notch filter (ANF). Firstly, the phase lag caused by the control delay is compensated by the phase lead of the
notch filter, which avoids the system phase crossing —180° at the resonance frequency; thus, the system stability
and its robustness to weak grids are improved. Secondly, the system resonance frequency is estimated by the ANF
algorithm, and the notch frequency is dynamically adjusted according to the estimated value; hence, the stability
range of the resonance frequency is extended, which enhances the adaptability of the system to LCL parameters
variations. Finally, the proposed method is verified by experiments, and the results show that the grid-connected
inverter based on the ANF scheme has good stability. Moreover, compared with the traditional notch scheme, the
proposed scheme has better robustness to the grid impedance and the LCL parameters variations; thus, it is more
conducive to the control of LCL-type grid-connected inverters in weak grids.

Keywords: L.CL-type grid-connected inverter; weak grid; phase lead compensation; robustness; adaptive notch
filter
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Fig.1 Main circuit of single-phase LCL grid-connected inverter
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Fig.2  The control block of the system with ICF strategy
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Fig.6 The control block of the system with notch filter
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