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Optimization Model for Secondary Safety Measures in Smart Substations

Considering Operational Risks and Its Application

SHI Shiyi, JIANG Yigiang, HONG Yunfei, ZHOU Ye, LING Shurong, WAN Lei
(State Grid Yibin Electric Power Supply Company, Yibin 644000, China)

Abstract: Significant issues of strong concealment and poor visualization are faced by secondary safety isolation measures in current smart

substations. Addressing these issues is crucial for achieving simplification and risk reduction. However, existing improvement methods are

limited by the neglect of operational risks, incomplete assessment of operational complexity, and low efficiency in solving optimization models.

A new optimization model for secondary safety measures in smart substations that incorporates operational risks was proposed. Risk costs were

introduced to mitigate operational risks. Operational frequency were considered to reduce operational levels. Deep neural networks were

combined with genetic algorithms to achieve efficient model solving. The effectiveness of the model and algorithm was validated using a 220 kV

line protection device as a case study. The model provides a novel optimization approach for secondary safety measures in smart substations.

Keywords: smart substations; secondary safety measures; operational risks; deep neural networks
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