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A new grid-connected phase-locked loop design under grid voltage imbalance and
harmonic distortion conditions
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Abstract: Due to the increase of grid-connected distributed new energies, a new Phase-Locked Loop (PLL) is needed in
order to overcome the shortcoming that the most popular PLLs are difficult to lock voltage frequency and phase
accurately under grid voltage imbalance and harmonic distortion. Since there exists coupling relationship between voltage
positive and negative sequence components in stationary reference frame under voltage imbalance, a crossing decoupling
Double Complex Coefficient Filter (DCCF) is used to extract and separate voltage positive and negative sequence
components. The Multiple Variable Filter (MVF) has the amplitude non-attenuation and zero-phase shift characteristics
for input voltage fundamental positive sequence component. So the new PLL structure with strong filtering ability is
designed under highly harmonic distortion by adding MVF into the crossing decoupling DCCF structure. Finally,
Matlab/Simulink simulations show that the proposed PLL can lock the frequency and phase quickly and accurately under
voltage imbalance, voltage frequency step and phase angle jump, and has a better filtering capability than DCCF-PLL.
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