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[Abstract] With the large—scale and multi—point integration of distributed photovoltaic systems into
distribution networks, the traditional unidirectional power supply model has been disrupted, resulting in
significant changes in power grid operating characteristics. Existing distribution network operation and
maintenance mechanisms, equipment selection, and automation systems are primarily designed for
unidirectional power supply and are therefore unable to fully adapt to the actual operating conditions of active
distribution networks. Problems such as voltage fluctuations and abnormal power flows have gradually emerged.
In line with the development trend of digital upgrading in distribution networks, this paper analyzes practical
problems at the operation and maintenance, equipment, and control levels caused by photovoltaic grid
integration, investigates key adaptation technologies, and proposes distribution network renovation and control
optimization measures, providing practical guidance for the safe grid integration of distributed photovoltaic
systems and the stable operation of distribution networks.
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