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Abstract: Multifunctional grid-connected inverters are able to modulate their output current by utilizing the harmonic
detection, therefore are commonly used to improve the power quality in strong grids. However, under weak grid condi-
tions and grid impedance fluctuations, significant background harmonics of grid voltage will be generated, distorting the
output current of these inverters. The background harmonic problem under weak grid can be effectively suppressed by
using existing capacitor voltage feed-forward control strategy, but the existence of feedforward path will worsen the sys-
tem stability. To address these issues, this paper proposes a weighted resonant capacitive voltage feedforward control
strategy, which can effectively suppress the background harmonics and improve the system stability. Firstly, a multifunc-
tional grid-connected inverter control system based on the existing capacitive voltage feedforward control strategy is
mathematically modeled, and the system stability is analyzed by using the magnitude/phase-frequency characteristic curve.
Secondly, a PR controller is connected in series in the second-order feedforward path to reshape the magni-
tude/phase-frequency characteristic curve of the system, so as to improve the power quality, suppress the harmonics and
improve the system stability. At the same time,the coupling effect between the system output impedance and the grid im-
pedance is taken into consideration, and the impedance analysis method is used for system impedance modelling to
analyze the causes of instability of the multifunctional grid-connected inverter system with improved control strategy un-
der a weak grid. On this basis, a weighted resonant capacitive-voltage feedforward control strategy is proposed. A
simulated annealing algorithm is used to calculate the weighting factor and the proportional feedforward and second-order

feedforward paths are introduced to further improve the robustness of the system under impedance fluctuations. Finally,
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the effectiveness of the proposed control strategy under impedance fluctuation is verified by simulations.

Key words: impedance fluctuation; background harmonics; multifunctional grid-connected inverter; voltage feedforward,;

weighted resonant capacitance pressure feedforward control; simulated annealing algorithm
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Table Bl Parameters of multifunctional grid connected in-
verter

ZH Kl ZH Kl
f/Hz 50 UuilV 4.578
Use/V 750 Kp 0.15
Li/mH 5 K 4

C/uF 15 w/kHz 7
Lo/mH 0.1 wo/Hz 314.159
UV 311

* B2 BHR K B IERN IS8k

Table B2 Adaptive weighting parameter table of simulated

annealing algorithm

H Y BT bapE 24
Lg=02 mH 4,=03,4,=02
Lg=0.8 mH 4 =02,4,=0.1
Lge=13 mH 2 =0.1,4,=05
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