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Design of Fast Phase-locked Loop for Medium Voltage Converter Hybrid Structure
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Abstract: Aiming at the problem of three-level neutral- point clamped medium voltage converter shutdown
caused by synchronization fault in short-term power grid voltage dip, the two kinds of hybrid structure fast phase-
locked loop scheme were designed. The first scheme could deal with the converter system lost synchronization
completely due to the voltage dip of the power grid and it was a low voltage ride-through process control that could
avoid capacitor discharge and minimize system recovery time. The second scheme could prevent synchronization
faults and restore converter operation quickly after voltage dip. Both solutions were implemented using a single-input
fuzzy logic controller for faster dynamic response. The control strategy was tested using a hardware-in-the-loop real-

time simulation experimental platform. The experimental results show that both schemes can effectively improve the
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phase-locking speed and avoid equipment protection shutdown caused by short-term grid voltage dip.

Key words: phase-locked loop;medium voltage converter;fuzzy logic;fault ride through
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Fig.2  Grid voltage dip waveforms in the short-term
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Fig.3  Capacitor precharge circuit
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