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Grid-connected synchronization method based on DDM-QT1-PLL under complex grid conditions
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Abstract: With the increase of the distributed power grid-connected, the grid is facing many problems, such as voltage
disturbance, DC offset, unbalanced voltage, harmonic distortion and so on. The traditional Phase-Locked Loop (PLL)
technique finds it hard to detect the frequency and phase of grid voltage quickly and accurately under such complex grid
conditions. To this end, a new PLL (DDM-QT1-PLL) is proposed, adding additional filtering stages consisting of Delay
Signal Cancelation (DSC) and Moving Average Filter (MAF) into the Quasi-Type-1 PLL (QT1-PLL). It is constructed to
meet the grid-connected demand in complex grid conditions. afDSC, and d¢gDSC, cascaded MAF are adopted as the
out-loop and in-loop filtering in DDM-QT1-PLL to eliminate grid voltage DC offset, unbalanced and harmonic
components, as well as to effectively improve the response speed and stability margin of the PLL system. A feed forward
path is designed to compensate the phase error caused by afDSC, when the grid frequency drifts. Simulation results show
that DDM-QT1-PLL has a fast response speed and provides a good disturbance rejection capability, and achieves a zero
steady-state error under DC offset of non-nominal frequency.
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Fig. 13 Simulation results when the grid voltage

undergoes a +40° phase angle jump
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