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Abstract

In this paper, the coal loading in the fully mechanized coal mining face is unstable, and the speed
of the scraper conveyor is fixed, which not only can’t increase the traffic volume per unit of time
with the increase of coal volume, but also cause a large amount of electric energy waste. For this
problem to propose targeted control plan, that is, the control chain speed changes with the change
of coal volume, which analyzes and solves the problem of multi-motor power balance, and
achieves energy-saving automatic fuzzy control by using PLC. At the same time, the frequency
conversion device is installed on the scraper conveyor to help the coal mine solve the problem of
frequent chain breaking and improve the safety and reliability of the system.
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Figure 1. Inverter component diagram
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Figure 2. Inverse bridge structure diagram
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Figure 3. Motor current efficiency curve of Y
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Figure 4. The torque lifting voltage is 100 V
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Figure 5. System organization
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Figure 6. Working principle diagram of scraper workstation
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Figure 7. Power balance and start test diagram
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Table 1. Relationship between the filling rate and the power and the energy consumption rate
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T B (%) Hik & (t/h) H53# (m/s) Ih (kw) B R THFER (w/kg/m)
1 100 600 12 300 0.351
2 90 540 12 330 0.365
3 80 480 12 290 0.379
4 70 420 12 278 0.395
5 60 360 12 260 0.415
6 50 300 12 248 0.406
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