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Renovation and Benefit Assessment of Old Substations through Synergistic Civil
Reinforcement and Electrical Intelligent Retrofitting
Hongshuai Hu
Chuzhou Dongyuan Electric Power Engineering Co., Ltd.

[Abstract] With the expansion of China's power grid scale and the transformation of energy structure, old
substations put into operation in the mid to late last century face challenges such as equipment aging, insufficient
structural safety, and low automation levels, making it difficult to meet the development needs of new power
systems. To address this issue, this paper proposes a collaborative transformation scheme that deeply integrates
civil structure reinforcement and electrical system intelligent upgrading. It first systematically analyzes the dual
defects of civil structure and electrical systems in old substations and their coupling risks. Then it innovatively
constructs a five—stage collaborative transformation methodology of "diagnosis — planning — design —
implementation — assessment," detailing key technologies and integration strategies at each stage. Subsequently,
a comprehensive benefit assessment system covering four dimensions of safety, economy, society, and
environment is established to quantitatively demonstrate the superiority of the collaborative scheme. Research
shows that the collaborative transformation mode can improve the overall performance and life—cycle value of
substations while avoiding problems such as repeated investment, extended construction periods, and poor
compatibility associated with traditional step—by—step transformation.
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