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A residual life prediction method of mine-used cable

LI Lei, MA Xianmin, FAN Wenling
(School of Electrical and Control Engineering, Xian University of Science and
Technology, Xian 710054, China)

Abstract: For problems of complex modeling, difficult invalid data collection and low prediction
precision of existing residual life prediction methods of mine-used cable, a residual life prediction method of
mine-used cable was proposed which was based on gray prediction and multi-scale quantum harmonic
oscillator algorithm (MQHOA) . Dielectric dissipation factors and aging time under different temperature
are collected firstly in accelerated hygrothermal aging test. Then residual life prediction model of mine-
used cable is established by use of gray prediction GM (1, 1) model and the collected data, which takes
dielectric dissipation factor of 5% as ending criterion of cable life. Finally, MQHOA is used to optimize
parameter of the GM(1,1) model to improve prediction precision. The test result shows that the method
has short test time and higher correctness.

Key words: mine-used cable; cable life; residual life prediction; gray prediction; multi-scale quantum

harmonic oscillator; dielectric dissipation factor
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Table 1 Test data
Bz /C I BB AE R 2/ % &AL /h
110 0.502 108
110 0.712 150
110 0.962 229
110 1.222 317
120 0.513 60
120 0.683 102
120 0.933 154
120 1.353 212
130 0.713 49
130 1.063 128
130 1.513 232
130 2.133 412
140 0.770 32
140 0. 968 54
140 1. 210 88
140 1.710 145
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Table 2 Prediction error of GM(1,1) model
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Table 3 Residual life prediction value of cable under

different temperature
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cable under different temperature
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