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Evaluation method for node importance in power telecommunication network based on
interdependent network theory

LI Guiju, HUANG Hongguang, SHU Qin
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: The close combination of power system and communication system in smart grid makes the power
communication network more important in the system of interdependent network. The failure of nodes in the
communication network, especially the important nodes, will not only affect their own network but also affect its
dependent network, leading to the occurrence of chain failure. Therefore, it is of great significance to evaluate the
importance of power communication network nodes in smart grid. In this paper, the single side network is extracted from
the power physics-information network, and the subnet models are established with the link-used rate and power line
impedance value as the edge weight parameter. According to the importance evaluation method of the weighted network
node, the two subnets are analyzed separately. Then, on the basis of the dependent edge matrix of electric power subnet
depending on the information communication subnet, it calculates the important index of power communication network
nodes in dependent network and finds the important nodes. The IEEE30 node system is used as an example to
demonstrate the feasibility and practicability of the method.
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Fig. 1 Partial one-to-one dependent network model
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Table 1 Expert scoring of voltage grade importance
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Table 2 Edge weight of network

EECRE AR R HPUE i ORI T AT HPUE i ORI
1 2 0.057 5 0.049 654 4 12 13 0.14 0.625618 6
1 3 0.1852 0.902 716 1 12 14 0.2559 0.780227 4
2 4 0.173 7 0.490 864 1 12 15 0.1304 0.0811258
2 5 0.198 3 04892526 12 16 0.198 7 0.929 386
2 6 0.176 3 03377194 14 15 0.199 7 0.4358586
3 4 0.0379 0.369 246 8 15 18 02185 0.508 508 7
4 6 0.041 4 0.389 738 8 15 23 0.202 0.510771 6
4 12 0.256 0.241 6913 16 17 0.1932 0.794 831 4
5 7 0.116 0.096 454 5 18 19 0.1292 0.5328256
6 7 0.082 0.956 134 5 19 20 0.068 0.939 001 6
6 8 0.042 0.575208 6 21 22 0.023 6 0.587 044 7
6 9 0.208 0.059779 5 22 24 0.179 0.470923 3
6 10 0.556 0.2347799 23 24 0.27 0.844 308 8
6 28 0.0599 0.353158 6 24 25 0.3292 0.170 708
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9 10 0.11 07317224 25 27 0.208 7 03111023
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Table 4 Degree of dependence and the evaluation result of node importance
HDWRAEESE  ER R T R R ARENS RO BRI AR T £ R

M

WA JE e TCAE YL LGP P SR RO R

1 0.023 078 0.165 832 0.224 744 0.806 186 0.168 149 0.168 934
2 0.033 137 0.542 538 0.536 847 0.884 212 0.531 876 0.415 896
3 0.030 822 0.165 832 0.209 615 0.802 404 0.173 902 0.168 934
4 0.036 143 0.649 402 0.610 372 0.961 037 0.637 312 0.552 055
5 0.014 193 0.220 094 0.190 704 0.797 676 0.212 257 0.156 017
6 0.070 431 1 1 1 1 1

7 0.025 506 0.156 257 0.215 288 0.803 822 0.160 94 0.156 017
8 0.018 033 0.119 55 0.156 665 0.789 166 0.120 589 0.217 955
9 0.034 876 0.230 1 0.526 007 0.881 502 0.239 885 0.321 231
10 0.069 867 0.535119 0.750 052 1 0.562 998 0.705 195
11 0.015 696 0.110 773 0.1 0.775 0.110 407 0.1

12 0.064 41 0.636 834 0.678 366 1 0.653 373 0.560 545
13 0.015 16 0.1 0.127 353 0.781 838 0.1 0.101 289
14 0.029 468 0.180 196 0.300 387 0.825 097 0.186 995 0.211 869
15 0.037 227 0.527 025 0.577 695 0.957 769 0.523 277 0.461 45
16 0.041 781 0.239 246 0.266 347 0.816 587 0.251 641 0.189 405
17 0.026 441 0.215 306 0.243 654 0.810 914 0.217 263 0.189 405
18 0.025 234 0.261 589 0.275 803 0.818 951 0.259 988 0.208 842
19 0.035 665 0.264 781 0.290 931 0.822 733 0.271 132 0.208 842
20 0.040 799 0.264 781 0.294 714 0.823 678 0.275 134 0.208 842
21 0.018 804 0.244 03 0.359 01 0.839 753 0.238 929 0.182 04
22 0.042 279 0.367 657 0.408 178 0.940 818 0.377 518 0.323 002
23 0.032 836 0.271 164 0.364 683 0.841 171 0.275 509 0.268 143
24 0.036 007 0.392 517 0.478 876 1 0.397 32 0.408 137
25 0.022 233 0.397 489 0.502 441 0.950 244 0.388 017 0.379 563
26 0.010 558 0.143 09 0.167 471 0.791 868 0.137 178 0.122 18
27 0.057 685 0.523 578 0.612 415 0.961 241 0.538 626 0.498 08
28 0.017 131 0.490 299 0.488 695 0.872 174 0.469 348 0.413 951
29 0.036 343 0.229 67 0.292 822 0.823 206 0.238 707 0.219 482
30 0.038 157 0.229 67 0.292 822 0.823 206 0.240 109 0.219 482
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