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Abstract : Large equipment is an important part of the open—pit mining process system, and the effective use of equipment directly deter-
mines the production efficiency of open—pit mines. In order to solve the problem of fault prediction of typical equipment in open—pit mine
and reduce the failure rate and maintenance cost of equipment, a fault prediction algorithm for typical equipment of open pit mine based on
Markov Monte Carlo method is proposed. The algorithm uses the Markov Monte Carlo method to estimate the equipment fault data, and ob-
tains the parameter A of the homogeneous Poisson process corresponding to the number of equipment failures ; Then according to the nature
of the bathtub curve, the A is continuously corrected and fitted to determine the value of the Poisson distribution parameter A, of the num-
ber of failures in the current state of the device; Reusing the inter—point spacing of random points in the homogeneous Poisson process is a

property of a series of exponentially distributed random variables that are independent of each other, The reciprocal of A_ is used as the
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estimated value of the exponential distribution parameter to determine the exponential distribution obeyed by the equipment fault

occurrence time interval, and last use the exponential distribution to predict the equipment failure occurrence time. The results show that;

The Poisson distribution parameters obeyed by the number of equipment failures change dynamically with time; The maintenance time of e-

quipment failure increases with the increase of service life of equipment ( medium—sized faults in equipment and increased number of me-

dium-sized faults) ; The algorithm proposed in this paper is verified by CSRF and is reasonable and effective and can be used to predict

the failure of typical equipment in open—pit mines. Numerical simulation results show: when the external environment does not change sig-

nificantly, the algorithm can accurately and effectively predict the fault occurrence time and fault category of typical equipment in open pit

mines. The research results can not only provide a basis for the enterprise scientific development of equipment preventive maintenance

plans, but also provide effective basic decision data for the construction of intelligent open—pit mines.
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Table2 2 Estimate of parameter A and test value of CSRF for 1#TR100 truck

ARy A CSRF, A, CSRF, A, CSRF, A, CSRF, As CSRF;
2010 1.741 4 1.000 0 2.627 6 1.000 3 2.267 5 1.000 0 2.093 4 1.000 6 0.183 5 0.999 9
2011 2.295 8 1.000 2 3.607 7 1.000 0 2.2356 1.000 2 3.9276 0.999 9 0.226 4 0.999 9
2012 0.892 9 1.000 3 2.003 0 1.000 2 1.560 4 1.000 3 2.329 6 0.999 9 0.220 6 1.000 1
2013 0.908 0 0.999 9 1.001 8 1.000 4 1.889 6 0.999 9 3.0116 0.999 9 1.002 2 0.999 9
2014 0.617 3 0.999 9 1.117 9 1.000 9 0.371 6 1.000 0 1.622 3 0.999 9 1.130 2 0.999 9
2015 0.443 9 1.000 1 0.879 6 0.999 9 0.992 9 1.000 3 1.222°1 1.000 6 0.219 7 1.000 6
2016 0.333 3 0.999 9 0.779 9 0.999 9 0.446 7 1.000 1 0.890 8 1.001 3 0.112 3 0.999 9
2017 0.897 8 1.000 3 0.595 0 1.001 0 0.799 6 1.000 2 1.194 3 1.000 1 0.099 0 1.000 7
2018 0.596 6 1.000 3 0.494 3 1.000 6 1.4759 0.999 9 1.602 6 1.000 1 0.098 4 1.000 3
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Table 3 Predicted time of failure for 1# TR100
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Table 4 Parameter A estimate and test value CSRF for 1#WK35 shovel
Ay A CSRF1 Ay CSRF2 Ay CSRF3 Ay CSRF4 As CSRF5
2015 13.8945 0.9999 7.3129 1.0007 3.5350 0.9999 3.6989 0.9999 0.2307 0.9999
2016 17.2308 1.0015 7.5314 1.0000 3.4578 0.9999 3.3857 1.0002 0.2290 1.0001
2017 17.5947 1.0000 7.2404 0.9999 3.3954 1.0002 3.9947 1.0003 0.2280 1.0000
2018 19.6454 1.0008 5.1241 0.9999 4.1127 0.9999 3.8656 1.0009 0.3752 0.9999
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Fig.4 1#WK35 shovel fault parameter A fitting curve
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Table 5 Predicted time of failure for 1#WK35 shovel
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