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Abstract: Phase-locked loop (PLL) is one of the important structures to control photovoltaic inverters to realize
grid-connected synchronization. Aimed at the problem that af-PLL will have large errors in the detection frequency and
phase when unbalanced faults and harmonic interference occur in power grid, a novel prefiltering PLL (PFPLL) based
on cross decoupling complex coefficient filter (CDCCF) and second-order generalized integrator (SOGI) is proposed in
this paper. The SOGI with the capability of eliminating specific-order harmonics is used as the prefiltering link of
PFPLL, and the CDCCF with a feedback loop is used as the signal decoupling link of PFPLL. The proposed PFPLL
structure can eliminate voltage imbalance and harmonic components, thus realizing the frequency self-adaptation. A
simulation model and an experimental platform were built, and results verified the filtering capability of PFPLL.
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