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Fig.1 Transmission line model for crosstalk of power

line to signal cables
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Fig.2 Schematic of layout of power lines and signal cables
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Tab.1 Distribution interval of uncertain parameters

of crosstalk model under two layouts
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Uncertainty quantification of crosstalk between coal mine
power lines and signal cables

LIU Qing, DING Nan, LI Ai-di, YANG Jia-yi, ZHOU Ning-xin
(School of Electrical and Control Engineering, Xi” an University of Science and Technology,

Xi’an 710054, China)

Abstract; Surge disturbance caused by large-scale electrical equipment in coal mines will induce voltage and cur-
rent on the signal cables. The monitoring signals of each sensor may be covered by the induced voltage and current,
which will result in information distortion, and in serious cases, the safety of electrical equipment and personnel
will be threatened. In this paper, the calculation model of the electromagnetic interference of the power line to the
signal cable is established. The influence of parameters, such as cable layout and cable parameters, on the interfer-
ence voltage of the signal cable are analyzed based on the time-domain finite difference method ( FDTD). The un-
certain quantization model of the crosstalk response is constructed based on the polynomial chaotic expansion meth-
od (PCE). Compared with the results calculated by Monte Carlo method (MC) , the validity of the PCE is verified.
The 95% confidence interval, mean value and variance of the interference voltage on the signal cable are obtained,
and the sensitivity of the interference voltage to each parameter is studied by the variance decomposition method.
The results can provide some guidance for the protection of signal cable surge interference in coal mine monitoring
system.

Key words: crosstalk; shielded cable; polynomial chaos expansion; sensitivity analysis



