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Reliability Assessment and Optimization Design of Secondary Protection Devices in Distribution
Networks
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[Abstract] With the expansion of the distribution network, the importance of secondary protection devices has
become prominent. This article studies its reliability evaluation and optimization design. Firstly, analyze the
working principle and key role, propose a reliability evaluation model based on Fault Tree Analysis (FT'A) and
Markov Process, and evaluate the reliability indicators of the device. Secondly, based on the evaluation results,
genetic algorithm (GA) is used to optimize key parameters and improve system reliability. Research has shown
that optimizing design significantly improves fault detection rate and recovery time, and significantly enhances
reliability indicators. Finally, combined with practical case verification, the optimization plan is feasible and
effective. This study provides theoretical support for the design and optimization of secondary protection
devices, ensuring the safe and stable operation of power systems.
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