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Abstract: In order to comprehensively analyze the multi-element of power grid fault risk, based on the integration of spatio-temporal big data in
the power industry, the characteristics of urban spatial dependence and spatial heterogeneity of multi-source data such as meteorological
data, disaster data, urban population, POI, and the differences of multiple elements’ scales, we used multi-layer linear regression (HLM) and
geographically weighted regression (GWR) techniques to comprehensively model the spatio-temporal distribution characteristics of power
grid fault risk. Taking the low-voltage fault risk of Guangzhou power grid in 2017 for example, HLM model revealed the multi-scale
hierarchical characteristics of relevant influence factors. In addition, we constructed different GWR models according to year and month, and the
results showed that the main influence factors and their correlation strengths of low-voltage fault risk of power grids varied greatly in different
months and regions. Overall, HLM model focuses on the hierarchical structure analysis of influence factor relationships, while GWR model
focuses on the quantitative analysis of influence factor relationships at a fine scale, providing a multi-perspective, fine-grained technical
methodology to support the prevention and management of power grid fault risk.
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