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Characteristics of groundwater dynamic field and it’s controlling gas effects in No. 15 coal
seam of Shouyang area

WANG Wensheng', ZHANG Yafei’, DU Fengfeng’, HAN Dong', NI Xiaoming’

(1. CNOOC Energy Tech-Drilling & Production Co., Tianjin 300450, China; 2. China United Coalbed Methane Corporation Ltd.,
Beijing 100010, China; 3. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract: Finding out the hydrogeological conditions and it”s controlling gas effects of CBM (coalbed methane) development area
is important, which can provide a foundation for further development well location deployment. Taking the No. 15 coal seam of
Songta Block in Shouyang area as a research object, the conventional ion of the produced water in 11 coalbed methane wells has
been tested, and the mineralization and ion distribution characteristics of the produced water are obtained. According to the Sulin
classification, the types of produced water are divided. And according to the dynamic liquid level height at the initial stage of
drainage of coalbed methane wells and combined with the elevation of coalbed floor, the equivalent water level of each coalbed
methane well is calculated. On this basis, the hydrodynamic field in studying area are divided into stagnant area, weak runoff area
and runoff area. Meanwhile, the controlling gas effects of hydrogeological parameters on gas content of No. 15 coal seam are
analyzed from the aspects of perspective of hydrochemistry and hydrodynamics. The results show that the main types of water
quality in the studying area are NaHCO, and CaCl,. The runoff area, weak runoff area and stagnant area are successively distributed
from north to south. For some areas, when the sodium chloride coefficient is less than 1.04, the desulfation coefficient is less than
0.12, and the carbonate balance coefficient is less than 10.39, the gas content is more than 12 m’/t. These areas are beneficiation
areas in coalbed methane. The hydrodynamic conditions of hydrodynamic sealing type and hydrodynamic plugging type are
conducive to the enrichment of coalbed methane. The hydraulic escape type leads to the decrease of coalbed methane gas content. The
research results provide a reference for the optimization, exploration and development of CBM enrichment areas in the study area.
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Fig. 1 Histogram and fault-block characteristics of coal bearing strata in Songta Block of Shouyang area
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Table 1 Conventional ion analysis results of drainage water of CBM wells in Songta Block of Shouyang area
e BH #2501 Ve i (mg/L) [ 15 7 1 e S (mg/L) WAL K E
Na* K’ Mg Ca* S03- HCO; co3- (mg/L) KA
SY03 5849.65 27.32 62.43 149.10 9210.37 2.96 696.505  17.172  16015.51 CaCl,
SY04 1649.07 73.99 12.25 45.43 2331.15 0 614.442  16.506 4742.84  NaHCO,
SY06 1797.60 6.23 8.69 21.85 2071.05 0 1332473 38.196 5276.09  NaHCO,
SY09 2 144.59 674.30 64.53 285.01 4183.60 0 177.042  10.044 7539.12 CaCl,
SY10 1175.34 88.54 7.55 32.08 1594.04 10.98 668.166  15.918 3592.61  NaHCO,
SY18 2422.89  4631.46 115.86 454.12 8 358.00 0 100.545 0 16 082.88 CaCl,
SY11 2360.11  1875.15 62.31 190.77 5585.73 7.95 38.855 3.639 10 124.51 CaCl,
SY12 252653 1105.27 52.19 173.31 5003.32 6.55 343.099 0 9210.27 CaCl,
SY13 3095.24 581.15 53.55 278.79 5671.55 8.12 342.900 0 10 031.30 CaCl,
SY14 292351 613.18 29.14 107.25 5086.91 14.44 82.100 0 8 856.53 CaCl,
SY15 2 684.09 906.11 24.76 199.20 4764.09 0 554.711 0 9132.96 CaCl,
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Table 2 Division basis of hydrodynamic zoning
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