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Abstract

Against the backdrop of continuous expansion in renewable energy generation capacity and accelerated power system restructuring,
new energy container substations—as critical grid-connected equipment—play a pivotal role in operational reliability that directly
impacts power generation efficiency and system safety. Compared to conventional scenarios, these substations endure prolonged
exposure to complex environments characterized by significant temperature fluctuations, high humidity, and corrosive conditions,
which frequently lead to insulation degradation, electrical contact failures, and protective device malfunctions. Preventive testing
serves as a vital tool for identifying equipment vulnerabilities and assessing operational status, proving essential for mitigating
fault risks. Systematic implementation of insulation inspections, performance evaluations, and condition monitoring coupled with
operational data analysis can significantly enhance fault detection capabilities. Building upon this foundation, it is imperative to
standardize testing protocols and diagnostic methodologies while optimizing technical approaches and management frameworks to
elevate maintenance standards and equipment reliability.
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