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Influence of tight sandstone gas in roof on gas production in deep coalbed methane wells:
A case study of Shenfu block in Ordos Basin
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Xuzhou, Jiangsu 221008, China; 5. Jiangsu Key Laboratory of Coal-based Greenhouse Gas Control and Utilization, China

University of Mining and Technology, Xuzhou, Jiangsu 221008, China)

Abstract: In the Shenfu block located on the eastern margin of the Ordos Basin, the deep coal seam is intimately interlayered with the tight
sandstone layer. During the development of deep coalbed methane, a notable phenomenon has been observed whereby tight sandstone gas
from the roof migrates into the coal seam. To date, studies on the impact of roof tight sandstone gas migration on deep coalbed methane
production remain scarce. Taking the No.8+9 coal seam and its roof and floor in the Shenfu block as the study object, a numerical simulation
of vertical well drainage was conducted for deep coalbed methane under different sandstone coverage ratios (i.e., the proportion of roof
sandstone covering the coal seam within the well control range). This study investigated the roles of reservoir pressure conduction, gas
desorption/diffusion, and dynamic changes in permeability in governing the influence of roof tight sandstone gas migration on the gas
production performance of deep coalbed methane wells and explored its underlying mechanism. The results show that during the

development of deep coalbed methane, the migration of roof-tight sandstone gas into the coal seam contributes to the gas output of deep

Y5 B #3:2024-10-10,
FE—EER N T/A(1988—) B i+, TR, N FHHZ DR IF L 058 o ik« 107G 28 5T 28 38 X R G W 487 5 5 v it a1 L v
AR L L, MBS : 030000, E-mail : wangxd44 @cnooc. com. cn
EEWHE : HE ARBIAR AT H IR SRR & 0556 1 Z B AR R P57 (42030810) 5 it A it (D) A BRAS FIRH 00 H 42
SRk PR R BT (CNOOC-KI135ZDXMA40ZL01 ) .



2025 4F
F15E Foeil

E/NIR AR TR B RD 1 O IR 2 U SR 15 R

LSRR 22 4 4 AR X B 1035

coalbed methane wells. With the increase of roof sandstone coverage, the contribution of tight sandstone gas to cumulative gas production

correspondingly increases by 11.43%, 23.54%, and 29.35% at sandstone coverage ratios of 40%, 60%, and 80%, respectively, In comparison

to cases with a mudstone roof. Outside the control range of hydraulic fracturing, gas and water production from the sandstone layer occurs

more rapidly. This enlarges both the magnitude and spatial extent of the pressure drop within the sandstone layer. As a result, pressure relief

is indirectly facilitated in the coal seam, enhancing the rates of gas desorption and diffusion. Additionally, it strengthens the shrinkage effect

of the coal matrix and promotes the recovery of permeability ratio. The improvement in permeability further augments the reservoir pressure

conduction and gas desorption/diffusion, thereby improving the gas production performance of coalbed methane wells.

Keywords: Shenfu block; deep coalbed methane; tight sandstone gas; reservoir pressure; permeability
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Fig. 1 Tectonic fault distribution of Shenfu block, Ordos Basin
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Fig. 2 Perforation location of Well S1 and daily gas production of Well S1-S7 in Shenfu block, Ordos Basin
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Fig. 3 Geometric model and grid division for numerical simulation
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Table 1 Key parameters for numerical simulation
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