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Fig.1 Current natural gas E&P project economic

evaluation flowchart in China
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Table 1 Summary of development plan changes in a coalbed methane and tight gas project
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Fig.2 “Sweet spots succeeding” economic evaluation flowchart for unconventional natural gas
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Table 2 Geological parameters of coal seams at a coalbed methane block

W2 HE BR HEE/m JEJE /m LBE/ % BER/(X10 3um?) RE/C SRR/ (md/0 FRWME %
238~863 0.9~2.8 1.35~5.1 5.82~16.46
s 2 b 5612 163 353 0.11 17.63 587 53.14
317~941 2.5~8.5 2.19~6.58 0.01~0.15 20.13~29.5 5.46~5.71
. .82
8 = 639.7 2.62 3.88 0.07 23.71 8.94 88.8
KIF 4
325~951 2.5~8.5 1.39~14.88 0.04~0.05 21.52~29.6 6.9~14.73
9 P 96.59
644.4 2.69 6.07 0.043 26.87 9.80
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Table 3 Geological parameters of test wells

in a coalbed methane block

I F —_— Bl LIRS

= /(X10%m?®/km?) /(X103 pum?) /m

1 0.66 0.41 0.15 439.38
2 0.45 0.7 0.05 650.4
3 0.69 0.35 0.1 535.6
4 0.49 0.42 0.09 646.25
5 0.21 0.7 0.09 478.15
6 0.33 0.55 0.07 597.75
7 0.97 0.83 0.03 783.4
8 0.72 0.96 0.07 458.4
9 0.95 0.79 0.04 915.5
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Table 4 Normalized geological parameters of test wells

in a coalbed methane block

H 5 FE sELL  BER R e
1 45.96 2.05 5.00 18.00 71.01
2 31.50 3.50 1.25 12.00 48.25
3 47.66 1.75 2.50 16.00 67.91
4 33.76 2.10 2.25 12.00 50.11
5 14.66 3.50 2.25 18.00 38.41
6 23.11 2.75 1.75 16.00 43.61
7 68.24 4.15 0.75 8.00 81.14
8 50.07 4.80 1.75 18.00 74.62
9 66.45 3.95 1.00 4.00 75.40
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Table 5 Daily production rates of test wells during stable

production period at a coalbed methane block

H5 H =S/ (m?/d) H5 Hi= S &/ (m?/d)
1 1758 13 862
2 1632 14 848
3 1353 15 793
4 1 310 16 622
5 1274 17 621
6 1183 18 550
7 1181 19 514
8 1164 20 457
9 1108 21 388
10 975 22 306
11 960 23 297
12 938
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Coping strategies of unconventional natural gas economic evaluation based on the natural gas accumulating

and distribution spectra in clastic basins
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Study on unconventional natural gas economic evaluation

Su Jia-chun'?,Zhang Jin-chuan',Zhu Wei-lin®
(1.School of Energy Resources ,China University of Geological Science ,Beijing 100083 ,China ;
2.China National Offshore Oil Corporation sBeijing 100029 ,China)

Abstract: Research on unconventional natural gas economic evaluation is still in its infancy in China. Most
approaches are directly borrowed from conventional natural gas models without proper adaptations or ad-
justments, which causes errors in field practice. To provide better tools for investment decision-making,
principles, processes, methods, and coping-strategies of unconventional natural gas economic evaluation
were proposed based on the resource properties,and were illustrated in a case study of a coalbed methane
project. Theories of calculus and probability were applied to the evaluation principle due to the strong conti-
nuity in resources and vast differences in well performances.The principle required dividing the unconven-
tional gas field into 3D-subunits based on diverse reservoir properties in different regions and different for-
mations,and the economic evaluation of the entire field was grounded on the analysis of individual sub-
units.In each subunit, the production performances of different wells were further studied statistically
based on probabilities. As unconventional reservoirs are commonly characterized by strong heterogeneity
and commercial gas flow is usually obtained in the “sweet spots”,a chain evaluation process with the sweet
spots as succeeding units was suggested in order to achieve a more accurate and timely evaluation,and to
minimize risk.Four methods,including integration, probability statistics, fuzzy assessment and scenario a-
nalysis,were used in the evaluation, which put more emphasis on the uncertain parameters and stochastic
processes.Based on the theory of natural gas accumulation and distribution spectra in clastic basins,natural
gas economic evaluation spectra were proposed as the coping strategies for the economic assessment of dif-
ferent natural gas types,which suggested a gradual increase of the uncertainty expectations and risk appe-
tites from conventional to unconventional,from tight gas to shale gas,and to coalbed methane.

Key words: Unconventional natural gas; Economic evaluation; Evaluation principle; Method improvement;

Natural gas economic evaluation spectra



