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Abstract

In the coal mining industry, in order to meet the needs of industrial and mining automation, the
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underground mining equipment is also rapidly increasing the variety and number and iterating
the functions. In the current underground comprehensive mining control system, many equipment
need to be combined into a complete system, which mainly includes the data monitoring system on
the well and the underground hydraulic support control system. There are groups of hydraulic
supports in the underground hydraulic support control system. In addition, each group of hydraulic
supports includes standard or network controllers, power supply devices, and various intelligent
sensing devices, Sound and light alarm equipment and video monitoring equipment, etc., different
equipment adopt different data transmission bus schemes, including digital signals and analog sig-
nals. Therefore, it is difficult to complete data acquisition, transmission, calculation integration,
upload and distribution of the hydraulic support control system. At present, it is a commonly used
single function data conversion device, but its data conversion function is relatively single, which
belongs to pure hardware conversion and cannot be programmed and controlled. This kind of
converter has high complexity and high power consumption in hardware circuit. Ordinary hard-
ware converters not only have high power consumption but also cause difficulties in equipment
layout. In order to solve the above problems, this paper focuses on the design and application of
low-power system of signal converters, discussing the low-power design direction of signal con-
verter, the signal conversion function in the hydraulic support control system and the sharing of
system functions. The signal converter design scheme in this paper reduces the complexity of hard-
ware circuit and circuit power consumption. At the same time, a programmable low power dynamic
control algorithm is designed to solve the problem of high power consumption of signal converter in
hydraulic support control system, which has far-reaching significance for further realizing intelli-
gent low power mining.
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Figure 1. Example of dynamic power consumption
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Figure 2. Hardware design framework of low power signal converter
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Figure 3. TSN switch module
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Figure 4. Relationship between data transmission frequency and power consumption
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Figure 5. Example of control strategy for multi voltage threshold model
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Figure 6. Low power dynamic adjustment control algorithm running framework
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Figure 7. Low power signal converter interface application example
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Figure 8. Application of low-power signal converters in field-networked control systems
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