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Abstract

Distributed photovoltaics have the advantages of being clean and efficient, and can be widely connected to the distribution network.
However, due to the influence of natural factors such as light and temperature on its output power, it exhibits intermittent and
fluctuating characteristics, which poses significant challenges to the voltage stability of the distribution network. This article starts
from the power characteristics of distributed photovoltaic grid connection, and deeply analyzes its impact mechanism on the voltage
amplitude, voltage fluctuation, and three-phase voltage imbalance of the distribution network, in order to reveal the key problems
such as voltage exceeding limits and transient instability under high penetration grid connection scenarios. Based on the analysis of
the impact mechanism, comprehensive control measures including energy storage collaborative control, flexible load management,
distribution network topology optimization, and advanced control strategies are proposed from the dimensions of active regulation
and passive adaptation, in order to provide theoretical support for improving the voltage stability of distributed photovoltaic grid
connected distribution networks.
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