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Risk assessment of substation grounding fault based on multidimensional detection and Petri net
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Abstract: In order to detect potential fault hazards of grounding grid in time, a multi-dimensional fault risk assessment
based on grounding safety detection is proposed. Based on the inference algorithm of fuzzy inference Petri net and fault
tree, considering the influence factors and uncertainty of parameters in the space domain, time domain and frequency
domain, a risk assessment model of substation grounding fault is proposed. Firstly, the relationship between
multi-dimensional detection parameters of substation grounding network and grounding fault is analyzed. The basic event
failure probability and its uncertain logic relationship are described by using graphical characteristics of a Petri net, and
the failure risk probability is obtained. Then, the contribution degree of each influencing factor is calculated on the basis
of Petri algorithm and fault tree to determine the contribution of the elementary event leading to the grounding device
failure risk. Finally, grounding fault risk of the actual substation grounding grid is evaluated to verify the feasibility of the
method. The research results can provide a basis for substation design and supply a reference for safety early warning of
power equipment, which has engineering application value.
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Fig. 1 Multidimensional detection system of grounding device
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Fig. 4 Grounding grid fault event risk development process
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