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Abstract

Under the “dual carbon” strategy and energy transition context, the large-scale integration of renewable energy imposes new
requirements on the security, economy, and flexibility of power systems. As core hubs of the grid, substations must be planned to
accommodate the characteristics of renewable energy generation, including significant output fluctuations, wide distribution, and high
grid-connected capacity. Based on system planning theory and grid development needs, this paper explores optimization strategies
for substation infrastructure from aspects such as load forecasting, site layout, electrical configuration, and intelligent construction. It
proposes a planning concept featuring multi-source coordination, zonal stratification, and flexible interconnection, while establishing
an integrated “source-grid-load-storage” substation model. By introducing big data and simulation optimization technologies, the
study achieves capacity allocation and power flow optimization under renewable energy integration conditions. The research results
demonstrate that scientific planning can significantly enhance renewable energy absorption rates, reduce investment redundancy,
improve system security and economic efficiency, and provide feasible pathways and technical support for the construction of new-
type power systems.
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