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Abstract

One of the cause of insulation failure in power cable is well known by electrical treeing discharge.
This is occurred for imposed continuous stress at cable. And this event is related to safety, reliability
and maintenance. In this paper, throughout analysis of partial discharge(PD) distribution when
occurring the electrical tree, is studied for the purpose of knowing of electrical treeing discharge
characteristics according to defects. Own characteristic of tree will be differently processed in each
defect and this reason is the first purpose of this paper. To acquire PD data, three defective tree
models were made. And their own data is shown by the phase-resolved partial discharge method
(PRPD). As a result of PRPD, tree discharge sources have their own characteristics. And if other
defects (void, metal particle) exist internal power cable then their characteristics are shown very
different. This result is related to the time of breakdown and this is importance of cable diagnosis.
And classification method of PD sources was studied in this paper. It needs select the most useful
method to apply PD data classification one of the proposed method. To meet the requirement, we
select methods of different type. That is, neural network(NN-BP), adaptive neuro-fuzzy inference
system and PCA-LDA were applied to result. As a result of, ANFIS shows the highest rate which
value is 98 %. Generally, PCA-LDA and ANFIS are better than BP. Finally, we performed classification
of tree progress using ANFIS and that result is 92 %.

Key Words : Elecirical tree, Partial discharge, Power cable, Diagnosis, Classification
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Fig. 2. Analysis of electric field distribution.
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Table 1. Simulation condition.

objects Lk 2AFAE B)
conductor | copper =2 (source)
XLPE XLPE FAE  25(HAE)
neutral copper % 4 (boundary)
PVC PVC g 3.0 A)

2. HuAAZ
Table 2. Maximum value of electric field.
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Table 3. Classification result of each model.

model classification schemes
BP | ANFIS | PCA-LDA
classification result
model 1 15/20019/20, 20/ 20
model 2 20/200120 /20 20/ 20
model 3 17/20120 /20| 14/ 20
Total 52 /60159 /60| 54/ 60
classification rate
%) 37 98 90
E 4 277149 v

Table 4. Comparison of classification schemes.
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