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Abstract: Under the non-ideal conditions of grid such as frequency fluctuation due to the access of various new
energy to power system, the quality of grid-connected current of a grid-connected converter will be seriously degraded
under the traditional repetitive controller with fixed parameters. Therefore, it is important to improve the frequency

self-adaptability of the grid-connected converter under non-ideal grid conditions. To solve this problem, a frequency
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self-adaptive and selective-order harmonic repetitive con-
troller (FSA-SHRC) is proposed, which can accurately
approximate and compensate the part of parameter trans-
formation due to fundamental frequency fluctuation by com-
bining the internal mode with an infinite impulse response
(IIR) filter. Compared with the conventional repetitive
controller, the proposed FSA-SHRC has advantages of fewer
memory cells required by the internal mode, a better error
convergence rate and an accurate performance, and it has
certain frequency adaptive performance by tuning the coefficients
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of IIR online when the fundamental frequency fluctuates. FSA-SHRC was applied to a three-phase grid-connected inverter control

system, and the superiority of the theory and the corresponding adaptability under non-ideal grid conditions were verified.

Keywords: Repetitive control; frequency self-adaptability; error convergence rate; infinite impulse response (IIR) filter;

grid-connected inverter; pulse width modulation
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4
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