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Stroke control method for energy-saving operation of mine hoist

ZHANG Mei, HU Xuexue
(School of Electrical and Information Engineering, Anhui University of Science and Technology,
Huainan 232001, China)

Abstract: At present, when the S-shaped speed curve is used for stroke control of mine hoist, the
maximum speed, acceleration and jerk are fixed values according to Coal Mine Safety Regulations and
experts experience. Therefore the operation energy consumption of the hoist is relatively large. To solve
this problem, a stroke control method for energy-saving operation of mine hoist is proposed. The
mathematical model of mine hoist S-shaped speed curve is analyzed. The expression of mine hoist one-time
hoist energy consumption about hoist operation speed weight and acceleration is proposed. The simulated
annealing-genetic algorithm is applied to solve the hoist operation speed weight and acceleration when one-
time hoist energy consumption of the hoist is the smallest. Furthermore, the S-shaped speed curve
parameters such as the maximum hoist operation speed, hoist period and jerk are determined. The
determined S-shaped speed curve is used to control the hoist stroke. The simulation results show that the
method can reduce the energy consumption of hoist operation by 9.14 % and achieve the purpose of energy
saving.

Key words: mine hoist; energy-saving operation; stroke control; S-shaped speed curve; simulated

annealing algorithm; genetic algorithm
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Fig. 1 S-shaped speed curve of mine hoist
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Fig. 2 Trapezoidal speed curve of mine hoist
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Fig. 3 Flow of mine hoist stroke control parameters

solution based on simulated annealing-genetic algorithm
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Table 1

Actual value and optimal value of a

mine hoist stroke control parameters
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