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Abstract

In the context of global energy transition, the installed capacity of photovoltaic power generation continues to expand. Centralized
and distributed power stations face differentiated operation and maintenance models due to differences in application scenarios.
Centralized power stations rely on “vertical management + intelligent technology,” achieving large-scale operation and maintenance
through SCADA systems and Al algorithms. However, high-voltage grid connection and cross-regional coordination increase
complexity. Distributed power stations, on the other hand, focus on “grid-based collaboration + lightweight tools.” While they can
flexibly adapt to user needs, they are constrained by equipment heterogeneity and localized services. Research findings indicate
that centralized O&M must balance high-voltage system risks with grid coordination, while distributed O&M needs to address data
integration and hidden fault challenges. The common pain points for both lie in the contradiction between O&M costs and efficiency.
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