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Abstract

In response to the problems of overlapping relay protection configurations, uncoordinated setting values, and reliance on manual
experience in the 10 kV power supply and distribution system of Factory A, protection configuration optimization and fault handling
process design were carried out focusing on short-circuit, overload, and grounding faults. By reducing redundant protection functions,
improving current instantaneous protection, time-limited overcurrent protection, inverse-time overcurrent protection, and zero-
sequence protection configurations, and integrating fault detection, signal transmission, protection action, fault isolation, and power
restoration into a closed-loop process, the selectivity, rapidity, and operational reliability of the system were enhanced. Data show
that the average response time of the optimized system decreased from 1.2 seconds to 0.5 seconds, the utilization rate of protection
devices increased from 75% to 95%, and the accuracy rate of fault handling increased from 90% to 99%, verifying the practical
application effect of the optimization scheme.
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