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A random fuzzy-based risk assessment method for outages in distribution networks

MA Xiaoguang, MA Rui
(School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Aiming at the problem of the diversity of fault causes and the random uncertainty caused by the increasingly
complex distribution network structure, a random fuzzy-based distribution network failure risk assessment method is
proposed. Compared with the traditional risk assessment of power outages in distribution networks, this method describes
the cumulative probability of failures in a certain area from a data-driven dimension through random fuzzification of
parameter models. In response to the increasing power supply reliability expectations of power users, the entropy weight
method is used to comprehensively consider factors such as the fault level of the power outage accident, the length of the
power outage, the number of sensitive users and the number of affected users, and conduct risk assessment of the
distribution network failure. The results show that the probability distribution of the number of failures calculated by using
the random fuzzy theory can realize a more scientific and comprehensive analysis of the distribution network failures. The
weight value of the risk assessment index determined by the entropy weight method can provide support for formulating
reasonable and effective fault repair strategies, formulate response plans for sensitive users and increase the degree of
power user ownership.
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Figure 1 Statistics of power outages and causes in

distribution networks
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Table 1 Probability statistics of the number of daily failures
in the distribution network from 2017 to 2018 in Y city
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Figure 2 Fitting results of exponential distribution of
daily failure probability in single and double

logarithmic coordinates
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Figure 3 Fitting results of daily failure probability
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Table 2 Estimated values and errors of index parameters of

daily failure times in different time periods in Y city
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the value of ¢ and D in the confidence interval

SR JH B8 BRSO A5 400 25 B A4 100 2 H il s vk 8 B
BUAERA AL 2 0 A1 i £ 40 18 5 B s, 14 Bl HILASE 81 it
25 by R SE T R S I R AT X e (i
LR WY 2o BRI ASERY AL Py R s U RO R
Aii it 4245 g s et i AR B, T DU RO T H ks
BT H . I 53 Al LU 25 T AL RO 238
A UL A B KA B R B R A il 2 RS 1 E R
R0 THT 9042 2 P 350 68 T B R RS AR S B S T A
Bhars V4T

0.5
N * WG T A
0.0f Y — A HL
- REHLAEA i 2%

_0'5, 4
A
0

,1.0,

,1.5,

2.0

0 5 10 15 20 25

5 PP HCAART B MR KR AU AR T vl £
Figure 10 Random fuzzy probability distribution curve of

daily failure times in single logarithmic coordinate
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Table 8 The weights of each index in the risk

assessment of the distribution network
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Figure 9 Comparison of normalized distribution
network risk assessment values
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