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The influence and control of large-scale photovoltaic grid
connection on regional power grid stability
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Abstract

With the advancement of new energy strategies, large-scale photovoltaic power station grid integration has become a crucial direction
for energy structure transformation. However, the random and fluctuating nature of photovoltaic power generation poses significant
challenges to regional grid stability. This paper systematically analyzes the impact mechanisms of large-scale photovoltaic grid
integration on regional power grids from three dimensions of voltage stability, frequency stability, and transient stability, based on
power system stability theory. Key issues include power fluctuations caused by sudden solar irradiance changes, voltage deviations
induced by inverter control characteristics, and frequency fluctuations exacerbated by low inertia characteristics. On this basis,
targeted control strategies are proposed: optimizing photovoltaic inverter control parameters, configuring energy storage systems
to mitigate power fluctuations, constructing virtual synchronous generators to enhance system inertia, and implementing flexible
transmission technologies to regulate voltage. These strategies provide technical references for ensuring safe and stable operation of
regional power grids under large-scale photovoltaic grid integration.
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