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Abstract: The use of virtual synchronous generator (VSG) strategy for a photovoltaic (PV) inverter can achieve
inertia and damping support. The traditional VSG cannot provide transient reactive voltage support for the system and
cannot meet the demand for voltage regulation during the low-voltage ride-through (LVRT) periods. After the
occurrence of a grounding fault, the VSG control of the PV inverter is switched to model predictive control (MPC).
After the grounding fault is removed, the MPC is switched back to the VSG control strategy. To improve the target
current tracking capability during the LVRT periods, an adaptive objective function is set in the MPC. MATLAB/
Simulink simulation and experimental results show that the PV VSG under the novel MPC has an LVRT capability.
During the LVRT periods, the MPC current control is precise, and there is no transient current surge during the
switching from the MPC to VSG control.

Keywords: Virtual synchronous generator (VSG); photovoltaic (PV) grid-connected system; low-voltage
ride-through (LVRT); model prediction; smooth switching
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Fig. 1 Circuit topology of photovoltaic system and VSG control model
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Fig. 2 Block diagram of PV grid-connected control
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Fig. 4 Block diagram of photovoltaic low-voltage ride-through control
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