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Abstract : In the safety production system of the power industry, Residual Current Devices (RCDs) are key
equipment to ensure personnel safety and prevent electric shock accidents. However, the traditional
RCD configuration has the problem of "one-size—fits—all", which fails to consider the risk differences
in different scenarios. This leads to insufficient protection in high-risk scenarios and resource waste
in low-risk scenarios. To address this issue, this paper proposes a leakage protection hierarchical
configuration model based on multi-dimensional risk assessment. The model constructs a risk factor
system, forms a risk assessment matrix through quantitative methods and weight mechanisms, divides
operation scenarios into five risk levels (extremely high, high, medium, low, and acceptable), and
formulates differentiated configuration strategies. Verified by the practice of the 803 Branch Company,
the model realizes the precise configuration of leakage protection, improves the reliability of personal
electric shock protection, and reduces the problem of over-level tripping. It provides theoretical
support and practical guidance for the intrinsic safety design of power operations, and promotes the
transformation of safety protection from "experience—driven" to "data—driven".

Keywords : personal electric shock protection; residual current device (RCD); risk assessment;
hierarchical configuration; risk matrix
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