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control. Taking Shoushan No. 1 Mine as an example, a closed loop system architecture of gas treatment-gas
extraction-gas power generation-centralized refrigeration-heat damage control was proposed to realize safe,
efficient and green development of deep outburst mines. The comprehensive gas control technology of “One
side, Many lanes” in coal seam with single mining height and low permeability outburst in Shoushan mode
was studied. An integrated pipeline system for gas extraction and gas dynamic control technology were
developed to realize efficient collaboration of gas management and drainage. The combined operation
process of gas power generation equipment and refrigeration equipment was analyzed to realize effective
treatment of heat damage in deep wells. The demonstration project of power grid connection and mine
cooling in Shoushan No.1 Mine was established to realize the unification of comprehensive management and
recycling of gas resources, forming a safe, efficient and green development mode of deep outburst mines
and providing reference for similar mine development in China.
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Fig. 1 Schematic diagram of the safe, green and efficient development model of deep outburst mines
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Fig. 2 The layout field of Shoushan No.1 Mine for safe, green, and efficient exploitation
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Fig. 3 Schematic diagram of “One side, Many lanes” three-dimensional extraction system
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Fig. 4 Integrated pipeline system of gas extraction
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Fig. 5 Ground gas pumping station
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Fig. 6 Container type intelligent gas extraction equipment system
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Fig. 7 Container type gas extraction equipment
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Fig. 8 Gas extraction concentration and daily volume
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Fig. 9 Flow rate and mixed flow rate of gas extraction
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Fig. 12 Schematic diagram of ground centralized cooling system Fig. 13 Field of the heat treatment of deep mine
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Table 1 Refrigerating conditions of each roadway

A iE il 4 R E/C WHEEBRE/C  WRRE/C BRI/ % HRIBEE/ % W TR/ %
AR 21.2 28.0 6.8 73 98 25
HLAR 20.6 26.8 5.2 72 98 26
Cso1r — 12120 Pl gk 21.8 31.0 10.2 70 96 26
Cos—1r — 12120 HLAh A 22.8 31.0 9.2 68 96 28
o1 — 12110 F il 28.5 34.0 5.5 73 98 25
o1 — 12110 Hfde 24.2 29.4 5.2 73 98 25
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