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Research on power supply reliability based on multi-factor comprehensive evaluation and
improved gray relation
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Abstract: Correlation analysis between the comprehensive evaluation index of power supply reliability and influencing
factors can provide effective evidence for power supply reliability promotion in a distribution network. First, the
correlation influence coefficients are obtained through the correlation analysis of various power supply reliability indicators,
and the comprehensive weight method combined with an analytic hierarchy process and improved entropy method are
corrected by a correlation influence coefficient to determine comprehensive indicators. Second, a distance influence
coefficient is introduced to overcome the shortcoming of traditional gray correlation analysis. Then the correlation degree of
each influence factor is calculated to the comprehensive evaluation index and it is subsequently ranked. Finally, the actual
data is used for verification, and the results show that the analysis method can effectively identify areas with weak power
supply reliability and factors that have a greater impact on power supply reliability. This has a certain reference value for
improving power supply reliability.
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Table 2 Index of average random consistency

n 1 2 3 4 5 6 7 8 9
R 0 0 058 090 112 124 132 141 145
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Table 3 Single index data of power supply reliability

X 2k SAIFI SAIDI AENS
X3 1 0.89 10.01 352
X4 2 0.86 7.07 3.28
X 3 1.03 8.92 3.09
X5 4 0.89 9.51 3.04
X% 5 1.06 9.39 3.39
X1 6 1.70 6.67 3.23
X3 7 1.10 9.49 3.28
X1 8 1.76 6.33 3.48
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Table 4 Table of power supply reliability index
weight and coefficient

SAIFI SAIDI AENS
SRR T 0.54 0.16 0.30
JRLI: 0.26 0.42 0.32
LEPSER A 221 2.63 5.97
LR 0.29 0.17 0.54
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Table 5 Reliability associated data of power supply

X 45k X1 X2 X3 X4 X5
X33 1 51.33 68.11 80.34 0.00 2.86
X155 2 56.51 70.17 82.05 7.92 3.96
X3 3 61.41 72.56 88.35 21.59 4.06
X3 4 64.82 76.25 95.00 53.91 4.15
XI5 5 75.53 94.75 85.61 0.00 3.49
X33 6 78.31 95.00 88.67 27.03 453
X3 7 80.15 95.00 95.00 51.52 453
X1 8 85.08 95.00 95.00 65.50 453

X 35 X6 X7 X8 X9 LA TR

X35 1 2.38 23.90 34.63 289.75 0.858
X35, 2 21.99 26.05 34,55 280.25 0.764
X1 3 35.39 28.18 35.49 269.80 0.794
X1 4 38.60 31.97 34.73 265.05 0.774
XI5 5 2.76 31.89 36.65 274.55 0.855
X 12 6 27.89 33.67 36.55 264.10 0.89
X3 7 39.28 32.54 37.60 251.75 0.846
[X 3% 8 53.64 34.07 37.50 240.35 0.932
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Table 6 Association analysis results of each group

A% B4l C#H D#4 E4 AUk
X1  0.802 0.812 0.833 0.857 0.869 0.842
X2 0785 0825 0848 0877  0.891 0.867
X3 0741 0848 0900 0902  0.868 0.896
X4 0484 0540 0514 0497  0.249 0.248
X5  0.756 0.805 0.841 0.850 0.834 0.833
X6 0569 0656 0595 0594 0415 0.413
X7 0781 0834 0868 0898  0.899 0.889
X8 0736 0838 0942 0935 0901 0.933
X9  0.713 0.854 0.929 0.880 0.825 0.870
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