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Abstract

With the accelerated transition of the energy structure toward clean and low-carbon development,the scale of distributed photovoltaic
generation integrated into distribution networks continues to expand,and its grid-connected operation has exerted profound impacts
on the structure and operational characteristics of traditional distribution systems.Focusing on the operational changes of distribution
networks under the background of distributed photovoltaic integration,this study systematically analyzes the mechanisms through
which output fluctuation and randomness affect power flow distribution,voltage levels,power quality,and system stability.On this
basis,key issues such as voltage limit violations,harmonic superposition,and short-circuit current variations are examined to clarify
the pathways through which distributed generation influences the safe operation of distribution networks.Meanwhile,targeted
technical approaches are proposed from the perspectives of network structure optimization,voltage regulation,and intelligent
dispatching,aiming to enhance the capability of the system to accommodate high penetration of distributed photovoltaics and to
support the safe and stable operation of distribution networks.
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