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VSG Frequency Modulation Srategy Based on Adaptive
Parameter Adjustment and Model Predictive Control
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Abstract: Virtual synchronous generator (VSG) has become an effective means to solve the problem of
grid-connected frequency fluctuation of new energy by simulating the inertia characteristics of traditional generators.
However, in the traditional VSG method, the moment of inertia and damping coefficient are usually fixed, which may
lead to frequency deviation when the load changes. Therefore, a method combining adaptive parameter adjustment and
model predictive control (MPC) is proposed to optimize the frequency performance of VSG. By analyzing the
small-signal model of VSG, an adaptive adjustment strategy is proposed to suppress frequency fluctuation. At the same
time, MPC is used to dynamically adjust the input power of VSG to enhance the response of power generation units to
the change of power demand. Simulation results show that the proposed method effectively improves the frequency
stability of the system.
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Fig. 8 VSG output active power when off-grid
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Fig. 9 Comparison of MPC output active power
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Fig. 10 Comparison of frequency and ROCOF responses
when off-grid
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Fig. 11 Comparison of grid output active power
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Fig. 12 Comparison of MPC output active power during
grid-connected operation
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Fig. 13 Comparison of frequency and ROCOF responses
during grid connection
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Fig. 15 Comparison of VSG output active power with
sudden phase change in power grid
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Fig. 17 Comparison of current waveforms of grid-side with

sudden phase angle changein power grid
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