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Research on identification methods of looseness fault in coal-mine
bolted cable. joint

WANG Zhi-yong' GUO Feng-yi' WANG Hai-¢hao’ CHEN Yan—un' WANG He' ZHENG Zhi-giang'

(1. Faculty of Electrical and Control Engineering Liaoning Technical University Huludao 125105 China; 2. Test Center of China Coal Research Institute
Beijing 100013 China)

Abstract: It” s particularly important to récognize timely the electrical connection looseness fault of coal-mine bolted
cable joints. Lots of looseness fault experiments under different loosening state current and load conditions were car—
ried out with self-developed experimental platform. The temperature characteristics contact voltage and current charac—
teristics of the loosening bolted cable joint under different conditions were studied. A new looseness fault identification
method based on current energy entropy and Probabilistic Neural Network ( PNN) was proposed. The multitesolution
analysis of current signal was conducted by using wavelet transform and the current energy entropy used as typical fea—
ture parameter of electrical connection looseness fault was extracted. Then the current energy entropy was put into the
PNN fault identification model. The PNN fault identification model was established by using newpnn function with Mat—
lab software and the spread parameter S was optimized by using Loop optimization method. The relationships between
the identification accuracy and both the number of training samples and high frequency electromagnetic noise were also
discussed. Lots of testing results show that the suggested method can identify the electrical connection looseness fault of
coal-mine bolted cable joint effectively.
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Fig.2  Temperature characteristics of three different locations

under different loosening state conditions
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Fig. 3  Contact temperature characteristics under different

current and loosening state conditions
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Fig. 4 Typical contact voltage waveforms
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