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Variable Fuzzy Sets Method for Reliability Evaluation of Distribution
System

LUO Jingfeng, XU Kaili

School of Resources & Civil Engineering, Northeastern University, Shenyang 110004, China

Abstract The reliability evaluation of the distribution system becomes more and more important due to the customer’s requirement for a
distribution system of a higher quality. Based on the analysis of reliability for distribution systems, a variable fuzzy method is proposed.
Firstly the matrix of relative membership degree is calculated based on the index feature value, the matrix of index evaluation interval,
the matrix of variable range evaluation interval and the matrix of point values. Then the comprehensive relative membership degree of
samples is calculated by a model of variable fuzzy evaluation. The rank feature value is thus obtained, for the evaluation. The variable
fuzzy engineering method can scientifically determine the relative membership degrees of sample’s indexes at level intervals, and
reasonably determine the evaluation level of each sample by varying the model and its parameters. From the evaluation of the reliability
of the distribution system, a relative stable value can be obtained to be regarded as the final evaluation. The case study shows that the
method gives more reliable evaluation of reliability of a distribution system than the method in literature.
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Table 1 Reliability index and its gradation criterion

M HiE HL 3R G055 )
¥ % (19%) A (11 %%) R (T 4%)
o [100, 99.98]  [99.982, 99.97]  [99.972, 99.96]
C, [10.0, 37.5] [35.0, 92.5] [90.0, 120.0]
C; [0.1, 0.2] [0.18, 0.4] [0.38, 0.5]
C, [2.0, 4.5] [4.0, 6.5] [6.0, 8.5]
C;s 6.0, 7.5] [7.0, 8.5] 8.0, 10.0]
Ce [0.2, 1.2] [1.0, 3.2] 3.0, 4.0]
c, 5.0, 6.0] [5.8, 8.0] [7.8,9.0]
F2 FHANFEE
Table 2 Rank feature value
B a=1, a=1, a=2, a=2,
p=1 p=2 p=1 p=2
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