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Fault Diagnosis Method for Oil Filled Cable Terminals Based on MIC and IAOA-DBN
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Abstract: The reliable operation of high-voltage oil-filled cable terminals is a prerequisite for the stable operation of cable
lines, but the traditional diagnosis model for oil-filled cable terminal faults has problems such as low efficiency and poor
reliability. In order to accurately judge oil-filled cable terminal faults, this paper proposes a fault diagnosis method for oil
filled cable terminals based on the maximum mutual information coefticient (MIC) and the improved Archimedes opti-
mization algorithm (IAOA) to optimize the deep trust network (DBN). Firstly, the MIC theory is used to reduce the
dimensionality of the dissolved gas concentration in the silicone oil filling agent for cable terminals and perform feature
extraction.Secondly, the optimal feature quantity is taken as the input of the DBN network model, and in view of the dif-
ficulty in selecting the hyperparameter of the DBN network, the IAOA is proposed to optimize the hyperparameter of the
DBN network model. It is easy for the AOA algorithm to fall into local optimization and weak search ability, thus a varie-
ty of improvement strategies are introduced to optimize the optimization performance of the AOA method and improve
the optimization ability of the AOA. Finally, the feasibility of the model was verified by constructing experimental plat-
form for simulation of oil filled cable terminal faults, collecting fault sample data of oil filled cable terminals, and creating
category sample labels. The example verification shows that the oil filled cable fault diagnosis method proposed in this
paper can be adopted to effectively complete fault diagnosis, with an accuracy of 98.33% in the test set. Compared with
traditional fault diagnosis models, the proposed method has good stability and high recognition accuracy, which can pro-
vide a theoretical basis for guaranteeing the reliable operation of high-voltage oil filled cable terminals.
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Table 3  Fault type code for oil filled cable terminals

T [y Ert]
1 fIRRECH 100 000
2 FRE 010 000
3 R I A 001 000
4 feil I 74 000 100
5 1B 000 010
6 JRHTACH 000 001
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Table 4 Parameter setting and meaning
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Table 5 Sample data of partial oil filled cable terminal

fault types
R0 s
H, CHg4 CyH¢ CoHy CHa
102.72 33.82 7.74 19.60 4.86 ICRETR
312.21 48.71 15.19 118.97 13206  @EREHOR
6.32 194.21 118.56 127.45 2.12 R I
82.31 119.20 32.20 23421 345 R A

321 1.25 0.54 0.65 0.78 EH
652.10 50.21 34.23 21.01 21.36 IEEiJ5 G

K6 BN AR LB I WS W T 1 R SR 4
Table 6 Experimental results of various fault diagnosis

methods for oil-filled cable terminals

Sk WIERGEHET /% MAEAHERR/%
SVM 76.25 73.33
GRNN 72.92 70.00
DBN 83.75 81.67
AOA-DBN 90.83 91.67
IAOA-DBN 99.58 98.33
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