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Abstract: In order to utilize deep geothermal resources of Shandong Tangkou Coal Mine from deep ground based on the geologic data and
hydrological drilling data of Tangkou Coal Mine a survey was made on account of the genetic reason and occurrence condition of Ordovi—
cian geothermal resources in the mine a geothermal water exploitation model was proposed by using existing roadway and shaft in the coal
mine. According to the occurrence conditions of different heat sources an integrated utilization scheme about mine geothermal resource
was presented. Research showed that under the influence of thick strata layers and major deep fault the geothermal resources of Tangkou
coal mine was mainly occurred in the Ordovician strata in the south of the mine the average temperature of geothermal water was 44 °C
and the water was corrosive but not easy to scale. Geothermal wells were drilled in the underground drilling chamber by using the produc—
tion model of two production wells and one injections in the same layer the geothermal water was piped to the ground heat exchange sta—
tion to conduct centralized heat exchange which can provide a hot water supply of 3 000 m® per day. The total amount of geothermal re—
sources in thermal reservoir was 5.02x10"7 ] combined with other available resources mine drainage mine waste wind and mine life wa—
ter it could provide a heat supply of 12.45 MW.Developing and using the mine geothermal resources can reduce the carbon emissions and
protect the mine environment which provides new ideas for the development of mine geothermal science and the construction of green
mines.
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Fig.1 Remote sensing image of Tangkou Coal Mine
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Table 1 Parameters of boreholes
/m /m /m /I /(m® +h7") /MPa /m
0,-1 4305 -982.0 196.9 1178.9 42 11.5 9.24 -39.52
0,-2 -973.5 200.7 1174.2 43 15.0 9.24 -31.02
0,-3 -972.0 186.6 1 158.6 48 52.0 9.54 +1.08
2
Table 2 Conditions of water quality
/ / /(mg L") /(mg+ L")
pH
(mge L) (mg-L™") Na* Ca2' Mg2* cr s0% HCO;
0,-1 1400 7.9 139 291 425 2.43 73 1670 170
0,-2 696 10.6 52 263 162 71 89.3 1100 16
0,-3 115 7.3 65.1 70 625 122 464 1 420 79.3
1 170 m 200 m
o o 3
° 44 °C 2 g/l
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Table 3 Corrosivity and scaling evaluation 3) °
of geothermal fluid ~ ~
K RI
0,-1 -2.700 16.798
0,-2 2.709 20.015 °
0,-3 3.810 13.94 °
4) o
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5) 0
2 60%
2.1 30%
N 10% o
1) o
3
500 m. Fig.3 Mine Ordovician reservoir geothermal water drilling mode
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Table 4 Statistics of geothermal resource in Ordovician reservoir
p.! ¢,/ ol ¢,/
Alm? d/m (kg*m3@) (J/kg'*C) (kg/m®) (Jekg' €™ /% t,/C 1/ 0./]
15x10° 400 2 700 920 990.07 4 186.8 0.009 50 16 5.02x10"7
2.3 5
Table 5 statistics of mine recoverable heat resources
() 7/
(m®-d) /MJ /MW
3 000 (27+1) C 1.26x10° 1.46
o (28+1) C
. ( ) 8.64x10° 4.36x10° 5.05
(95+£5%)
5 300 (35+1) C 2.27x10* 0.26
4 3 000 (55+1) °C 4.91x10° 5.68
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Fig.4

Integrated utilization of waste heat in coal mine
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Table 6 Drilling cost comparison of two
geothermal water exploration ways
/m 300 1 300
i em™) 400 1500
/m 3 000 0
/( +m) 300 0
1 020 000 1 950 000
5C 120 d
2
3000 m* 12.45 MW
60 W/m’ 30%
14 m’ .
3 /m? 12
/m*.
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o 4 200 t
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0 { (2015—
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N 20
3
1)
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