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Small Signal Modeling and Parameter Design for VSG of the Inverter
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Abstract: Virtual synchronous generator (VSG) technology provides inertial characteristics similar to
synchronous generators for grid-connected inverters, and it is one of the key technologies in the field of distributed
generation and microgrids. Aiming at the modeling and parameter selection problem of the VSG controller, the
small signal modeling of the VSG power loop was carried out. The power loop bandwidth was analyzed to be much
less than twice the line frequency to avoid severe distortion of the VSG output voltage. Based on this, the line-
frequency average small-signal model of VSG was derived and could be used for parameter design. At the same
time, based on the line-frequency-averaged small-signal model, the conditions for the decoupling of active power
and reactive power controller was given. At last, the experimental research on the 10 kV + A grid-connected inverter
prototype was carried out. The results verify the validity of the theoretical analysis and parameter design method.
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Fig2 Line frequency averaged small signal model of the VSG
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