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A New Principle of Inter-Turn Short-Circuit Protection for Ultra-High Voltage
Transformers Based on Transient Energy Characteristics
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East China Electric Power Test and Research Institute, China Datang Corporation Science and Technology Research
Institute Co., LTD., Hefei , Anhui 230000

Abstract : |Interturn short circuits in ultra—high-voltage transformers often trigger rapid variations of
electromagnetic energy and accelerate insulation deterioration, and when conventional protective
devices fail to respond within the critical time window severe equipment damage and cascading
grid disturbances may arise, while the establishment of a transient energy based feature model
enables the accurate capture of the early—stage energy redistribution process and ensures clear
discrimination from external disturbances, which not only reveals the intrinsic linkage between transient
electromagnetic phenomena and fault evolution but also provides a novel criterion that balances
sensitivity and dependability in practice, and the combined verification through simulation and
laboratory tests demonstrates its significant potential for reliable deployment in ultra—high—voltage
engineering environments.
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