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Connectivity Reliability Analysis of Power System Based on Triangle
Algorithm
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Abstract: In order to study the connectivity reliability of power systems, three algorithms commonly
used in network connectivity analysis (graph theory, fuzzy mathematics, Warshall algorithm) and
their respective problems are introduced. Aiming at the existing problem that the Warshall algorithm
do not consider the diagonal elements in the process of solving the transitive closure, a hypothesis al-
gorithm is proposed based on the Warshall algorithm. After discussing the algorithm, a triangle algo-
rithm is proposed and deduced, which avoids the deviation and considers the diagonal element process-
ing. Based on the reliability of the 110 kV power station and substation in northern Sichuan, the reli-
ability analysis of power system connectivity is carried out, and the efficiency of the triangle algorithm
is verified. It provides a theoretical basis for reliability analysis of large-scale network systems.
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1 TEMEWREE
Table 1 List of node Seismic Reliability

LR P M B AR F R 4571 o T A
i

R2 AREEEBATEEINER
Table 2 List of analysis results of different algorithms

connected reliability

RE  0.10g 0.20g 0.40g 0.80g

1 Vil 0.956 7 0.842 8 0.7310 0.596 0
2 I 0.965 8 0.8118 0.725 3 0.622 5
3 Vi 0.949 3 0.8455 0.7515 0.622 0
4 I 0.960 7 0.823 5 0.764 1 0.624 7
5 Al 0.967 8 0.8518 0.711 9 0.562 0
6 Wi 0.9313 0.868 3 0.696 3 0.583 6
7 M 0.9340 0.8214 0.744 8 0.609 3
8 Wi 0.977 8 0.844 2 0.738 6 0.568 0
9 I 0.9716 0.829 2 0.745 3 0.584 2
10 Wi 0.948 2 0.864 0 0.703 0 0.5797
11 I 0.968 2 0.849 0 0.710 9 0.616 2
12 I 0.933 1 0.866 5 0.746 9 0.5720
13 I 0.963 4 0.813 5 0.736 0 0.624 7
14 Al 0.942 9 0.816 7 0.732 6 0.617 0
15 Wi 0.943 3 0.858 4 0.7120 0.600 9
16 M 0.950 6 0.839 0 0.764 2 0.6114
17 Wi 0.9510 0.849 9 0.742 9 0.558 5
18 VI 0.964 0 0.838 2 0.7611 0.585 8
19 I 0.964 5 0.843 7 0.763 6 0.564 4
20 Wi 0.9729 0.847 3 0.704 8 0.609 2
21 I 0.957 9 0.8318 0.716 0 0.567 3
22 I 0.978 3 0.814 0 0.734 4 0.5917
23 M 0.949 4 0.8451 0.692 2 0.572 8
24 I 0.938 8 0.8339 0.7115 0.6156

. e T
g B g BB Warshal
ik WoEE Rk

4 0.668 6 0.668 3 0.665 3 0.669 1
5 0.562 4 0.564 2 0.563 7 0.563 2
6 0.494 6 0.494 9 0.495 2 0.4958
7 0.689 8 0.687 6 0.689 6 0.687 4
8 0.582 6 0.5815 0.5856 0.582'1
9 0.570 8 0.5725 0.5711 0.5727
10 0.493 1 0.488 8 0.490 8 0.489 9
11 0.416 8 0.414 3 0.412 4 0.418 5
12 0.851 6 0.853 3 0.849 1 0.848 6
13 0.694 8 0.694 5 0.694 1 0.694 2
14 0.685 4 0.685 2 0.686 5 0.684 7
15 0.840 2 0.8407 0.8416 0.8411
16 0.694 8 0.692 9 06 919 0.695 3
17 0.481 2 0.4819 04731 0.483 7
18 0.548 2 0.547 2 0.547 1 0.547 3
19 0.6910 0.691 2 0.692 3 0.690 7
20 0.5880 0.587 6 0.588 1 0.588 4
21 0.712 4 0.712 0 0.713 4 0.713 3
22 0.578 8 0.576 9 0.579 6 0.576 6
23 0.5121 0.5119 0.512 6 0.512 2
24 0.790 8 0.792 3 0.792 5 0.789 5
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Table 3 Times Required for calculation of different algo-

rithms
HAfL:s

ey =fE arshall 5

e ww g meE b
2 000 1.54 2.05 141.00 67.95
3 000 2.34 3.12 213.72 102.96
4 000 3.17 4.14 284.24 136.93
5000 3.89 5.17 354.77 170.91
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