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Development of Expert System for Dissolved Gas Analysis

Makoto Kasaoka'’ , Masanori Yamakoshi'’ , Fumio Kawachi®’
1) Environmental Administration Department, Kanden Engineering Corporation
3-1-176, Fukusaki, Minato—ku, Osaka, Osaka 552~0013, Japan

Dissolved gas analysis has been extensively as a method of maintenance of oil-filled electrical equipment. If an
abnormality occurs in the internal oil-filled electrical equipment such as transformers, diagnostic experts
diagnose to abnormal with gas pattern method. However, this method requires the expert knowledge, experience
and labor of experts. Therefore, we have developed an expert system to automate the diagnosis of experts had
been.

Expert system has two types of knowledge base. One is an empirical model. This model is modeled based on
expert knowledge and experience of diagnosis, make the imitation of conventional diagnostic techniques.
Another is the prediction model. This model is modeled based on internal abnormal diagnosis by Fuzzy Decision
Tree. Internal abnormal diagnosis by Fuzzy Decision Tree is possible to identify anomalies with an accuracy of
80% or more.

By using an expert system, abnormal points and the probability can be predicted from the results of dissolved
gas analysis, an objective and quantitative diagnosis when conventional methods was difficult become possible.

Keywords: transformers, dissolved gas analysis, decision trees, fuzzy, expert system, diagnostic
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Table 1.  Correct rate of decision tree
Trouble part 1 2 3 4 5 Correct rate
1.Tap changer 163 15 1 4 0 89.1%
2.Core 15 74 3 3 0 77.9%
3.Coil 12 9 46 7 1 61.3%
4.Leadwire 21 16 5 29 0 40.8%
5.Leak 8 1 1 0 10 50.0 %

Total 72.5%
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Fig 8. Fuzzy decision tree structure
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Table 2. Correct rate of fuzzy decision tree
Trouble part 1 2 3 4 5 Correct rate
1.Tap changer 167 7 4 4 1 91.3%
2.Core 16 76 2 1 0 80.0 %
3.Coil 13 4 56 2 0 74.7%
4.Leadwire 16 8 3 44 0 62.0%
5.Leak 6 0 0 0 14 70.0 %

Total 80.4 %
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