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Abstract: To clarify the reservoir characteristics and development potential of deep coalbed
methane reservoir in the southern Ningwu Basin, this paper takes coal seam No. 9 in Ningwu-
nan Block in southern Ningwu Basin as the research object. Based on the coring test data, well
logging and fracturing data, and production data of evaluation wells in Ningwunan Block, by

conducting a comparison of key reservoir parameters under the same burial depth with south-
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ern Qinshui Basin and the eastern edge of the Ordos Basin, the typical characteristics of deep
coalbed methane reservoir in the study area were defined, and the formation mechanism of the
reservoir characteristics was explained based on the burial history and thermal evolution histo-
ry of the study area. Finally, the development countermeasures for deep coalbed methane in
the study area were put forward based on the field development practices. The results show
that compared with the southern Qinshui Basin and the eastern margin of Ordos Basin, the
study area has the reservoir characteristics of low degree of thermal evolution (R, .. with an
average value of only 1.10%) . low gas contents, low gas saturation, a low reservoir tempera-
ture gradient (D with an average value of 1. 51 “C /hm, which is only about 1/2 of the eastern
margin of the Ordos Basin) and strong hydrodynamic conditions (the daily water volume rea-
ches 40—450 m® or more). The study area has a low paleothermal gradient and experienced a
large uplift in the early to middle stage of Yanshan movement, resulting in a relatively low de-
gree of thermal evolution, which further leads to a relatively low quantity of hydrocarbon gen-
eration. So the pore which the gas was injected in has a relatively large radius, leading to weak
reservoir self-sealing ability. What’s more, combined with the strong hydrodynamic condi-
tions, a large amount of gas has dissipated, resulting in a relatively low gas contents in the
study area. The low present geothermal gradient and the gas contents result in a relatively low
gas saturation. Because of the formation characteristics of the study area, it is much more dif-
ficult to develop deep coalbed methane than the eastern margin of Ordos Basin. The field pilots
indicate that the development adaptability of vertical wells is poor, and the multi-stage and
multi-cluster fracturing of horizontal wells is expected to achieve beneficial development. The
main problem is that the water production of a single well is up to 450 m”*/d, and the effective de-
pressurization of the reservoir pressure is much more difficult. So it is necessary to further op-
timize drilling and fracturing parameters to control the water production capacity and depres-
surize the reservoir pressure to the most.

Key words: southern Ningwu Basin; deep coalbed methane; reservoir characteristics; develop-
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Structural outline and comprehensive column chart of coal measure strata in Ningwu Basin and study area
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between the study area and other CBM blocks in China
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the study area and other CBM blocks in China
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Fig. 4 Scatter diagram of the relationship between gas contents and industrial components of coal rock in the study area
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Table 1 Comparison of the CBM gas saturation between the study area and Daning—Jixian Block
IX B B = W /m ZREBV /(m’ee D ZRIET p /MPa Szl &S i/ (m® et Y SRRIE/ %
N7-1 1 044 12. 85 2.10 7.11 68. 90
N7-2 1054 16. 37 1.76 11. 66 85.90
N7-3 1 059 15.68 1. 69 10. 16 77.60
N7-4 1061 15.42 1. 85 7.79 61.50
NTS8-1 1 846 19.79 2. 46 10. 26 60. 40
T X R
NTS8-2 1 849 16. 69 2.29 8. 86 61.30
NTS8-3 1853 19. 44 2.20 11. 35 67.10
NT1-1 1 985 28.90 2.35 9.11 37. 80
NT1-2 1989 23.29 1. 61 8. 24 40. 20
NT1-3 1993 23.27 1.79 8.53 42. 20
DJ1 2118 — — 21.31 87.90
DJ2 2 276 — — 23.45 99. 98
KT i
5 40190 DJ3 2173 28. 50 100. 00
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DJ5 2 166 — — 26. 24 98. 47
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The change of the reservoir temperature and pressure in the study area with the buried depth
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Fig. 9 Gas enrichment mechanism of the study area
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Fig. 10 Parameters while drilling and the optimization of hydraulic fracturing position of well NP1
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Table 2 Main hydraulic fracturing parameters of well NP1

R B Wi ft/m’ W /m® KRR/ (m® emin ') BERIET/MPa B B /MPa WAL
FOK 1 345.3 182.0 22.2 26.5 52.2 3
FORK 1295.5 180. 2 22.1 23.5 45. 4 3
FOR 1265.9 154. 6 17.1 32. 6 59. 1 2
FDE 1151.4 178.7 20. 1 37.2 57.2 3
FOK 1242.2 179.9 20. 1 30. 1 55.5 2
EHOJES 1173.1 179. 8 22.1 32.1 41.8 3
S 49 1245.6 175.9 20. 6 30. 3 51.9
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Fig. 11 Production curve of well NP1
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