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Abstract

Differential protection provides a safe and efficient protection mode for high-voltage transmission lines, but it faces multiple
challenges in specific applications, such as reduced fault resolution, increased probability of misoperation, and transmission delay.
This study analyzes the principle and working mechanism of differential protection in high-voltage transmission lines in detail,
clarifies the causes of the above problems, and tries to propose targeted solutions from the theoretical and practical aspects. For
example, optimize the anti-saturation characteristics to reduce the influence of transient overcurrent on the equipment; improve the
transmission medium to reduce the system delay; and intelligently identify faults and reduce the misoperation. The experimental
results show that these methods have obvious effect on improving the stability and accuracy of differential protection, and also help
to improve the safe operation performance of high voltage transmission lines, providing useful experience for higher power system
protection in the future.
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