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Abstract: China boasts abundant deep coalbed methane (CBM) resources. Positive progress in the exploration in recent
years has established CBM as a strategic replacement for current unconventional natural gas in the future. However, the
commercial exploitation of deep CBM faces challenges of complex geological and engineering conditions. In this study,
we investigate the geology of deep CBM in typical regions across China and review advances in relevant theoretical and
technical study, proposing the prospects for the exploration and production of deep CBM. The results indicate that deep
CBM reservoirs exhibit the geological and engineering characteristics of strong heterogeneity , enrichment in both free
and adsorbed gas, and high plasticity compared to their shallow counterparts. Deep medium- to low-rank coal reservoirs
provide substantial storage space dominated by primary plant tissue pores. In contrast, deep medium- to high-rank coal
reservoirs contain micropores and fissures, with the former dominated by organic pores and the latter consisting primarily
of cleats and exogenetic fractures. Over years of addressing technological challenges, SINOPEC has preliminarily

developed a series of technologies for the selection and assessment of deep CBM target areas, sweet spot prediction,
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horizontal well drilling, and hydraulic fracturing with fractures effectively propped, which serve to provide effective
support for breakthroughs achieved in deep CBM exploration. It is recommended to focus on the accumulation patterns,
sweet spot identification, production technologies and policies, and production rules of deep CBM in future study.
Additionally, it is advisable to develop efficient drilling and completion technologies for horizontal wells in thin coal
seams, along with technologies for fracturing with reduced cost and enhanced efficiency for reservoir stimulation.

Key words: exploration practice, enrichment and high productivity, geological and engineering characteristics, free
gas, deep coalbed methane (CBM )
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Table 1 Current situation of deep CBM production in typical wells in major countries worldwide
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Fig. 2 Macrolithotypes of dominant coal seams in different regions across China
a. SRR KA H, DS6 I RISAL, A 2 706. 90 m, JeSEME s b, FRAR I iy R 2F b, YMIHF I RJSTAL, S0 2 878. 73 m, P 5e i se. SRRZ
WA IR AR M, YMIHE S R4, SRR 2 879. 88 m, 2 a5 d. EME R R R0, VUL AT 2, 2F 58 M e, ENE IR0 S TR0, P I A 4
SERER f, WEVS R A MR M, P LD A AL IR



55 6 1 L2915 B S R ES P

JEIE RS TR 5 R S 1515

—_
T

i 1] /Ma

200 150 100 50
fF 1] /Ma

l:'O.S %<R <0.7 % I:I 0.7 %<R <1.0 % D 1.0 %<R <1.3 % - 1.3 %<R <2.0 % Hhy JF A5 2k

K3 SRR ZHr it AR b IX 1 2k R -8 AR (a) FINENE

IRFE M A S XK P 2R (b) 2 S oL (2 8 1 SCik[32-33 )

Fig. 3 Burial histories of the Carboniferous-Permian coal seams in the Daniudi area, Ordos Basin (a) and Jurassic coal seams in the

Baijiahai area, Junggar Basin (b) (modified after references [ 32-33])
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Fig. 7 Burial depth vs. in-situ stress (a) and Young’s modulus and triaxial strength (b) of coal seams (modified after references [ 48-49])
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Table 2 Comparison of typical exploration areas with moderate to deep CBM in terms of geological and engineering

characteristics, Ordos Basin
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Table 3 Index system for geology-engineering integrated selection of deep CBM target areas
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Fig. 8 Composite stratigraphic column of the No. 8 coal seam in the Taiyuan Formation in well YM1H, Ordos Basin
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