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A phase compensation algorithm of a grid-connected inverter based on
a feedforward multi-resonant grid voltage

WANG Hanwen, ZENG Chengbi, MIAO Hong
(School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In the traditional proportional feedforward grid-connected inverter, the use of multi-resonance control can

effectively suppress the background harmonics of the grid and improve adaptability. However, in the case of a weak grid,

the grid inductance will greatly reduce the phase margin of the system and cause multiple resonances. The problem is that

the resonance peak of the link intersects the 0dB line. Therefore, a combined control strategy of a multi-resonance

controller and a phase compensator is proposed. First, a multi-resonant controller is added to the grid voltage feedforward

loop to suppress the interference of the grid background harmonics; secondly, in order to solve the problem of adding a

multi-resonant controller caused by a limitation in or insufficient system phase margin, a parameter adaptive phase

compensator is added to the inverter bridge PWM transfer function to improve that margin. Simulation and experimental

results prove that the proposed control strategy can effectively improve the phase margin of the system and enhance the

ability to suppress high-order harmonics.
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Fig. 1 Topology of three-phase LCL grid-connected inverter
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Fig. 3 Control block diagram of the system based on

voltage feed-forward multi-resonance
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Fig. 4 Open-loop Bode diagram of the improved system

M 4 Rl A HL R RIS B oA
ZAUERIEHIA G, AT S R R L OB R A
A, JF HAESE B AL IR 55 DR AR . (H A
WA, EH R RN 4 mH I SRR S
FE R, RGMMNBENA 055 fAEEBIEIR
I 55 0 dB k&M 2 AT MG o
2.2 {RHBIBOETRRG 534

RIFE R B HTBOR I, RGBS RIS
0 dB £k &4 2 RASBI R L, Fir A 20 R 4t 1
FARLAE EE AFEAR R e R AR WSz . BUA 2 R 59 mT
DU Rt R GUAR A REHEAT #Ma2, L el AT A 3
TEAMUAT DU RS — €SB A AR AL AT #ME,
i HIEHA S8 Tt Seal i s s, &
SC Y — MR AT AME SRR S 2 I R ] SRt AT A
B X ARG E BRI AR BEHEAT #Me2, HLARIE
ﬁ j'\j [24]

S+12
G, =K 8
fc S+p ()
s K OMALAMERR G 28 p NG, HIMK AL 2z

NG, % R,

MM AME 5 2 RIEHIG A E 2 M4 E. thin
FERISCHT A 2 U8R E PR ) S LAt b, eI
2t PR PR A T B R R E S IR [ I AT
KRR (BRI AL AMERS B 2 BRI 8% 3 K
A BE 2 I BT LE [ B A AR S 2R S, IR HLE
INT RGIR IR A SCIEFEAE L W R 52 A%
TN Z BRI &, £ AL A AT R IR A A3
ar UL S L. ot E R E A 5 B



-84 - €& REP B A

1> (s)

5 BT HAITFIN ARG LSEMINER
Fig. 5 Block diagram of system structure based on

composite control
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