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Abstract

Power transformers serve as critical junctions integrating power generation, transmission, substation operations, and distribution
systems. When test results are inaccurate or protective configurations are improperly set, faults may escalate from equipment-level
issues to systemic failures. Current field practices emphasize integrated management of commissioning tests, preventive inspections,
defect re-examinations, and protection verification within a unified technical framework. This approach involves first assessing
transformer status through insulation measurements, DC resistance tests, and ratio measurements, followed by fault isolation using
differential protection, gas detection systems, and backup protection mechanisms. Such methodology prevents scenarios where tests
appear compliant but protective coordination remains imbalanced, or where complete protection systems operate with distorted
baseline data. To meet these requirements, operational units prioritize cross-testing result comparisons, tap position verification, non-
electrical signal restoration, and parameter recalibration as key control measures during main transformer commissioning and post-
maintenance operations.
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