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Development of a Transformer Substations Design System
Applying Machine Learning

Satoshi Matuda, Kuniaki Yabe Masaaki Kobayashi, Naoyuki Yamada,
Yasuhiro Kobayashi, Junko |tou
Tokyo Electric Power Co. Hitachi Ltd.

A knowledge based system which automatically acquires knowledge for speeding up the seach of
the best structure has been developed for the configuration design of transformer substations. A
combined machine learning technique is employed for knowledge acquisition in this system: deduct
ive learning (EBL) for structure pruning knowledge, and inductive learning (SBL) for structure
testing knowledge.

One of the major issues of deductive learning is the acquisition of complete domain theory; bac
kground knowledge for learning. As it is composed of thousands pieces of knowledge due to the co
mbinational characteristics of the design, we propose a new method to produce the domain theory
completely and automatically on the bases of concise physical principle for electric circuits.

Application of the system to realistic design problems confirmed the usefulness of knowledge ac
quisition automation and the improved efficiency of design problem-solving: (1) With input
of 8 domain theory frames and 7 modules, instead of thousands of domain theories, the system
acquired 486 knowledges. (2)This knowledge cuts CPU time of the problem solving by 98.9% without
missing the best structure.
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