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Power System Protection and Control
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Crucial node decision algorithm based on power network impact factor in electric power
communication network

ZENG Ying', ZHU Wenhong', DENG Boren', LUO Yun®
(1. Power Dispatch and Control Center of Guangdong Power Grid Corp, Guangzhou 510600, China;
2. Sichuan Enrising Information Technology Co., Ltd., Chengdu 610093, China)

Abstract: As the exclusive communication network for power system, the electric power communication network has
obvious characteristics of the electric power industry. In order to identify the crucial nodes of network accurately, the
index of power network impact factor is proposed based on the special relationship between power system and power
communication network. The nodes weights are evaluated on the basis of the category factor and the load factor, namely
the position and function in the station where the nodes belong. Meanwhile, combining with a new definition for
coefficient polymerization indexes, it analyzes the distribution state of the critical nodes. The simulation results show that
the proposed algorithms can distinguish the importance degree of the nodes with similar topological positions by
combining the application characteristics of power communication network, and has great reference value in power
communication network operational risk analysis.
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Fig. 1 Evaluation system of power network impact factor
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Table 1 Evaluation criteria of the station category index

DRSS PR 22 PP #4E T

A R/t (FR /2% o3l ) o 1 25 20 R
RSV PP 373 PR BT T/ o R A S e T
Mbik 2k T Ak it T 2 IR I AT N 5 10
SR E Y FR T /3 () A sl ) 58 e O BT R T /s
v Sl p AR B RIASEAfG S 1 R T Ak i s RRABE I A
REREW
1.2 Shsfate
(1) g 55 2

Xt LR IR 55 HL g P (1 A Pl B T 4
S5 BB s A R A LA HOR
L) AT PTIRSS O SRR RN T R R
Wiy ) HAT R, A AR H g A7 BT IR 55 [ PR
TIPSR I3 vl AT

IR Z AN E, W 2> R
JURSAR I o B P S iR AR K
—ANHX RTINS BUA. SRR E
LA, R IRT Ot R T REE A S T K
MEGGHe. BNBUAEN . BRETHUA. i
SRR PP ™ S IRL I H B ORI v ) B AT ik
FORMH I, EE A 4 8 A bR
Y3t 75 N BSBURFAT I H T 1R S v 70 P 1A T
by L AR PSR Y, 22 B DL B AR
BURARERT RS, IR 5. R
P T REPE 2R Ko et e T AR, ]
AL R — S G E L P A I



-104 -

&) &GS

S

Ry 2R T P AR AR B X 55 o By
BEEAEA, W R el REfE 3 B 2 A )
P — R AR R ] e E R
SN BRI T s R P i 4
HURE T RE™ A S A0 R I T s I
R, AR B R R AL AR P )
I CRBOKARR AL BEIE T B S i fR
Y.

AR b P A BT OGSO RE N, gy
P G IR 2 PR .

R2 EEAPERNASRINE

Table 2 Reference standard of important electrical customers
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Table 3 Evaluation criteria of the station load index
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Fig. 2 Network model for simulation
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Table 4 Content of the index of power network impact factor in power communication network
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Table 5 Indicators and relative influence value in the network
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Table 6 Calculation results of the nodes weight in the
electric power communication network
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Table 7 Calculation results of the polymerization indexes in
the electric power communication network
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