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Abstract: As the proportion of photovoltaic installed capacity continues to increase and the low inertia problem
inpower systems becomes increasingly prominent, how to evaluate the inertia supporting capacity of a photovoltaic
grid-connected system and how to set the frequency modulation parameters of the system to meet the requirements of
grid-connected guidelines are the key issues to be solved urgently. The equivalent inertia of a typical grid-connected
photovoltaic system with additional frequency modulation control is quantitatively evaluated by analogizing the rotor
motion equation of synchronous generators. Then, considering the physical constraints of photovoltaic equipment and
the requirement of new energy grid-connected guidelines, the frequency modulation control parameter setting method
for a centralized photovoltaic grid-connected system is put forward. Furthermore, based on the physical constraints and
grid-connected guideline requirements, a target of minimum network line loss is introduced additionally, and the
frequency modulation control parameter setting method for a distributed photovoltaic grid-connected system is
formulated. Finally, the simulation results based on MATLAB/Simulink verify the correctness of frequency modulation
control parameter setting.
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Fig. 1 Physical structure and control structure of
photovoltaic grid-connected system
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Fig. 2 Freguency response analysis model for photovoltaic
grid-connected system
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Fig. 8 Photovoltaic DC voltage and output power response

under different control parameters
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Tab. 3 Simulation resultsunder Scenario 1
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