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Table 1 Weights of first and second class indexes

L G el 2 i
L, 0.3000 L, 0.2522
L, 0.7000 Ly 0.1384
Ly 0.1052 Lo 0.2522
Ly 0.3979 Ly, 0.1384
Ly 0.1476 Lys 0.0805
Ly 0.1366 Ly 0.1384
Lis 0.2128
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Table 2 Weights of monitoring information indexes

W W
eIz W g | bR W A
AHP e AHP g

Ly, 0.1648 0.3212 0.2580]|| Ly 0.1110 0.1073 0.096 1
L,, 02412 0.2263 0.2251|| L,y 0.1110 0.1073 0.0961
Ly 0.3529 0.2263 0.2919|| Ly  0.1110 0.1073 0.0961
Ly, 02412 02263 0.2251| Ly 0.1768 0.3594 0.2870
Ly, 03678 0.3964 0.3803|| L., 0.2744 0.2135 0.2377
Ly, 0.3678 0.2952 0.3334|| L,s 0.2744 0.2135 0.2377
Ly; 02645 0.3083 0.2863|| Ly, 0.2744 0.2135 0.2377
Ly 0.0497 0.2072 0.1556| Ly 0.5547 0.4998 0.5271
Ly, 0.1110 0.1073 0.0961|| L, 0.4453 0.5002 0.4729
Lyy 03454 0.1073 0.2545|| Ly 0.5000 0.4934 0.4967
Lyy 0.1110 0.1074 0.0962|| Ly, 0.5000 0.5066 0.5033
Lys 0.0497 0.1487 0.1091
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Table 3 Monitoring parameters of equipment
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Fuzzy comprehensive evaluation of intelligent substation relay protection system
state based on information trend prediction and combination weighting
XU Changbao', WANG Yulei**,ZHAO Lijin',GAO Jipu',HUANG Liang', YING Liming’
(1. Electric Power Science Research Institute of Guizhou Power Grid Co.,Ltd.,Guiyang 550000, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
3. State Grid Qingdao Power Supply Company, Qingdao 266002 ,China)

Abstract: The construction of intelligent substation provides conditions for the acquisition of real-time
information of the secondary equipment. Accurate understanding of the state of relay protection system plays
an important role in improving the reliability of power supply. According to the information flow and
equipment functions of intelligent substation,the state evaluation information model based on real-time self-
checking information and key historical information is established. Taking the hysteresis quality of traditional
state evaluation method on the system’s state into account,the correction strategy based on information trend
prediction is proposed. Mountain shaped fuzzy subordinate function is selected for fuzzy processing according
to trend prediction results. The weights are set by combination weighting method combining with the analytic
hierarchy process method and anti-entropy weighting method,which overcomes the too-high sensitivity of
traditional entropy weighting method. Compared with the traditional method,simulative results show that the
proposed method can improve the accuracy and timeliness of state evaluation results effectively.

Key words: intelligent substation; relay protection; information trend prediction; combination weighting;

anti-entropy weighting method; state evaluation; fuzzy comprehensive evaluation



