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Abstract: The virtual synchronous generator (VSG) is a solution for microgrid or smart grid integration.
When the VSG is connected to the grid, a dedicated synchronization unit, such as a phase-locked loop, is needed
to collect the grid voltage phase information, which increases the complexity of controller design. Aiming at it, a
self-synchronized VSG control scheme for removing the phase-locked loop was designed. The new scheme could
automatically synchronize with the grid voltage before the inverter was connected to the grid, and accurately track
the grid phase after the completion of the grid connection, in which the control performance was improved and the
control complexity as well as computational burden was reduced. At the same time, self-synchronization did not
affect the functions of the VSG , such as frequency and voltage regulation, active and reactive power control. The
VSG grid-connected test platform was used to test the self-synchronization control strategy without phase-locked
loop. The experimental results show that the self-synchronization control strategy can accurately achieve frequency
tracking without phase-locked loop and improve VSG power control performance.
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Fig.1 Diagram of the VSG main circuit
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Fig.2 Block diagram of VSG controller structure
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Fig.3 Circuit diagram of grid-connected synchronous generator
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