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Multidimensional Assessment Method for the Risk States of Distribution Networks Under
Multi-source Heterogeneous Data Distributions

CHEN Chun!, HUANG Junxian!, SUN Chenhao', CAO Yijia!, LI Yong?
(1. School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410114, China;
2. School of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The comprehensive assessment of distribution network operation risk state is of great significance to the safe
and reliable operation of a power system. Therefore, by comprehensively considering the external environmental condi-
tions and internal electrical parameters, we define the healthiness index and importance index of distribution line, and
propose a multidimensional assessment model for the risk states of distribution networks under multi-source heterogene-
ous data distributions. First, the healthiness index is analyzed by external environmental information, discrete
environmental features are processed by improved association rule mining (ARM) method so that rare factors can be ex-
plored and analyzed in depth, and element relative weights are improved by component importance measure (CIM) to
further improve diagnostic accuracy. The continuous features are processed by hierarchical probabilistic fuzzy inference
system (HPFIS), the application of hierarchical structure reduces the computational complexity, and the probabilistic
fuzzy can specifically diagnose the rare elements in the continuous features. Secondly, the importance index is analyzed
by electrical parameters, and the consequences of fault loss are solved using a distribution network fault recovery model
combining the second-order cone programming and heuristic rules (SOCPHR), which reflects the difference in internal
users' demand for power supply reliability. Based on the above, the ARM-CIM-HPFIS-SOCPHR (ACHS) assessment
model is constructed. Finally, through the simulation verification of the 39-node and 84-node actual distribution system,
the risk state two-dimensional map is described. The results show that the proposed method can be adopted to effectively
assess the operating risk state of the distribution network and facilitate inspection and maintenance.

Key words: distribution network risk status; multidimensional assessment; healthiness indices; importance indices; mul-
ti-source heterogeneous data
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Table 2 Fuzzy inference rule

RHENFHE M BGE RHIENSF4L W BUE
RNR E 0.9 RNL M 0.3
RNO E 0.9 RNM H 0.5
RNP H 0.5 RNH E 0.9
RNAW E 0.5 RNE E 0.9
ONR H 0.9 ONL M 0.3
ono H 0.5 oNnM H 0.5
onp M 0.5 ONH H 0.5
onw H 0.3 ONE E 0.9
PNR M 0.5 PNL L 0.2
PNO L 0.3 PNM M 0.3
PNP H 0.2 PNH M 0.3
PNW H 0.5 PNE H 0.5
WNR M 0.5 WNL L 0.2
wNno L 0.3 wWNM L 0.2
WnNP L 0.2 WNH M 0.3
wNnw E 0.2 WNE H 0.5
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Fig.6 39-node and 84-node system topology
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