ELECTRIC DRIVE

2021 Vol.51 No.9 W A4S 2021 F

%515 %

18 i S 300 AR 2 6 55 R IR 3 L E 0 ) 92 ) SRS

SRAISC , AT, B A E
(m) K% BE TAEFE, W KA 610065)

FEE S LI ey, O 000 308 7 g g R L P BHL e =2 18] 77 A 28 R DT 5 | R TR I 4, R FT v s L 9T i 454
il EESR AT LAAD I IR (H A SR 5 1A TE S A5 1] s 23 B AR O IO 30 28 45 (A AR AR TR . B b RS BRPE , 2 v7
LCL 75 5 3156 28 G0 (10 A5 2 A58 5 e vl 28 25k v B, R P BELE 76 4 A0 el s Tl A2 11D %o R e AR e M R Sl , O
PR Tl A A T AR SR M 0 H S AR o S, B DR B 1AL S TS R A O, SO R T
o 391 7L e 1 BEL A8 A 2 L o R %o vl P B DT LA B A B e vk o S L (7 BRI UE T A o S
EORIEFR

SRR - 55 HL R AR 8 s AR AR MES s R T 5 B AR

FESHES TM464  SCERFRIRAZ: A DOI:10.19457/j.1001-2095.dqed21418

A Control Strategy for Improving the Adaptability of Grid-connected Inverter to Weak Power Grid
ZHANG Shuowen, MIAO Hong, ZENG Chengbi

(School of Electrical Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: In a weak grid, the resonance phenomenon is caused by the interaction coupling between the grid-
connected inverter and the inductive grid impedance. Although voltage proportional feedforward control can be used
to suppress resonance, the additional positive feedback loop introduced will also reduce the phase angle margin of
the grid-connected inverter. For these problems,a mathematical model and Norton equivalent circuit of LCL inverter
parallel system were established, and the influence of voltage feedforward control on the stability margin of the
system was analyzed by impedance method. Aiming at the limitations of traditional voltage feedforward control, a
new voltage feedforward control strategy based on advanced phase compensation was proposed, which not only
retains the advantages of voltage feedforward control, but also increases the phase angle margin of the output
impedance of the grid-connected inverter, and improves the adaptability of grid-connected inverters to weak grids.
Finally, the feasibility of the new control strategy was verified by simulation.
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Fig.1  Topology of inverter parallel operation system
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Fig.3  Current double-loop control structure in weak grid
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Fig4 Bode diagram corresponding to different feedforward gains
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Fig.5 Norton equivalent circuit of grid-connected inverter
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Fig.6  Effect of voltage feedforward on inverter output impedance
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Fig.7  Current double-loop control structure with phase compensation
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Fig.8 Influence of phase compensation on inverter output impedance
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