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Fig.1 Framework of lifecycle condition
assessment including text mining process
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Fig.2 H-specified event and time sequence process
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historical data stream demonstration
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Text Mining Technique and Application of Lifecycle Condition Assessment for Circuit Breaker

QIU Jian', WANG Huifang', YING Gaoliang®, ZHANG Bo®, ZOU Guoping®, HE Benteng'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. State Grid Jinhua Power Supply Company, Jinhua 321017, China;
3. Electric Power Research Institute of State Grid Zhejiang Electric Power Company, Hangzhou 310014, China)

Abstract: In power grids, operating and maintaining engineers have recorded plenty of texts or logs during maintaining and
inspecting activities. These textual data contain abundant asset health information. So far, however, few researches, if any,
have studied text mining techniques in the power grid. We take the circuit breaker (CB) as a case in point to establish a
framework of text mining-based lifecycle condition assessment. Firstly, the key issues of text mining and lifecycle condition
assessment models are listed based on reviewing the research of CB condition assessment. Then, use is made of the framework
including a hidden Markov model (HMM)-based text preprocessing and vectorizion, self-interval searching k-nearest neighbor
(KNN)-based text classification, and a proportional health-index fusion model (PHFM). Finally, we have collected real
textual data from a certain power company to demonstrate an example that shows the text mining technique could learn similar
defects from other assets by itself, and PHFM shows historical data stream and lifecycle health index much more rigorously.
This work is supported by State Grid Corporation of China.

Key words: lifecycle condition assessment; maintenance and inspection; circuit breaker; text mining; hidden Markov model
(HMM) ; k-nearest neighbor (KNN)
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