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Crucial node decision algorithm based on TOPSIS algorithm in electric power communication network
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Abstract: Some crucial nodes of the electric power communication network have important significance to the safe and
reliable operation of the network. To identify the key nodes, a method based on Technique for Order Preference by
Similarity to an Ideal Solution (TOPSIS) algorithm is proposed. First, it builds the evaluation system of the nodes, and
considers each node as a solution and each evaluation index as a property. Then, it combines the subjective method of
analytic hierarchy process with objective method of entropy weight method to calculate the comprehensive weight, and
the comprehensive weight is added to each index. Finally, the multiple attribute decision making method is used to
calculate the important degree of each node, and the key node is identified according to the important degree. The actual
power grid of one province is used to test the theory. Simulation results show that this method can recognize the key node
more accurately than other existing methods, proving the practicability and validity of this method.
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Fig. 1 Evaluation system of node importance in electric

power communication network
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Table 1 Evaluation standard of the site category factor index
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Table 2 Standard of important electrical customers
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Fig. 2 Evaluation process of node importance in electric power

communication network based on TOPSIS algorithm
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Table 5 Average random consistency index
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Fig. 3 Topology of a power communication network
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Table 6 Relative influence of site category factors and load factors
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Table 7 Topology location parameters in electric power Table 11 Weight of the indicators in index layer
communication network JERG BT WAL T b T
L g T D A M
| 01538 03421 01172 DC 0.1635 0.2673 0.1223
s 02308 03824 03223 cc 0.2969 0.3362 0.2792
3 01538 03491 01685 BC 0.5396 0.3965 0.5985
4 0.1538 0.3250 0.1429 iR 0.5834 0.4882 0.5719
5 0.2308 0.3824 0.5897 S 0.4166 05118 0.4281
6 0.2308 04333 0.7106 R 0.5834 04811 0.5649
7 0.2308 0.4643 0.7729 SATRA 0.4166 0.5189 04351
8 0.3077 0.4063 0.7253 S L s A -
. o158 03005 01209 AV L RS RE R . R, R, M5 HRFRAE
10 0.1538 0.2500 0.0110 (SRR 35S 917G/ HERASEI D ANND NS AP N7 B35
1 0.1538 0.3095 0.1209 FEAEN E SRR T, AT AR I B, REA
12 0.0769 0.3095 0 BEEEV . Vg Rk 12 for.
13 0.1538 0.2955 0.2637 T 12 EHESENBHELEREHF
14 0.0769 02321 0

Table 12 Calculation results and sorting of the nodes in rule layer
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Table 10 Importance comparison value of each index in

node topology location
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Table 13 Importance comparison value of each index in rule layer
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Table 15 Calculation results of node importance
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	1.1 站点类别因素 
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	1.2 站点负荷因素 
	站点负荷因素细分为负荷等级、负荷大小两个指标。由于不同用户中断供电造成的影响不同，因此，根据国家相关规定，根据对供电可靠性的要求及中断供电在政治、经济上所造成的损失或影响的程度对负荷服务的用户进行分级，重要用户等级划分标准如表2所示。 
	站点负荷大小是随时间变化的值，本文采用相对负荷大小来衡量站点负荷大小因素[15]。即用站点及辖区不对外供电时，电网实际负荷减少量作为评价值。站点负荷因素评价标准如表3所示。 
	1.3 节点拓扑位置  
	基于图论的方法，构建电力通信网网络拓扑图。设 为网络的拓扑结构，其中， 是网络节点集， N，   是网络无向链路集， 。本文使用度中心度、紧密中心度和中介中心度3个指标评判节点拓扑位置重要度。 
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	1) 构造规范化矩阵 
	2) 计算权重 向量 
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