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Abstract

During long-term operation,transmission lines are influenced by factors such as power system structural adjustments,load
fluctuations,and changes in the external environment,resulting in pronounced dynamic variations in fault characteristics.Alterations
in fault current magnitude,phase relationships,and impedance characteristics directly affect the accuracy of protection criteria and
the operational reliability of protective relays.Focusing on changes in transmission line fault characteristics,this study conducts
a systematic analysis of the mechanisms by which such variations influence the performance of different types of protective
relays,with emphasis on short-circuit faults,grounding faults,and comprehensive characteristics under complex operating conditions.
By examining the intrinsic relationships between fault characteristic variations and protection sensitivity,selectivity,and stability,the
major influencing factors faced by protective relays in complex operating environments are identified,providing a theoretical basis for
the optimization of relay protection parameters and the enhancement of operational performance.
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