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Shale oil size distribution models and their sensitivities
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Abstract: With the rapid development of unconventional oil and gas resources, the demand for corresponding
evaluation methods is increasing. At present, the evaluation methods for unconventional oil and gas resources are
divided into analogy, statistical and genetic method. While constantly innovating evaluation methods, how to
improve conventional methods and apply them to unconventional resource evaluation is also a focus and difficulty
in current research. Taking a well as an unit and the EUR of the well as the unit’ s oil or gas reserves, a Pareto
distribution model was established, and a program was compiled according to the principle of random sampling
and skew sampling to analyze the sensitivity of number N, shape parameter and exploration coefficient E to the
model. This method was applied to the shale oil resource evaluation in the X230 well block in Heshui area of
Ordos Basin. Results show that the number of discoveries affects the size and dispersion of the parameters for oil-
field distribution. The distribution model tends to be stable when the number is more than 300. Exploration coeffi-
cient has little influence on the sensitivity of distribution model, which is the limitation of taking EUR as evalua-
tion unit. According to the variation of number N with shape parameter 8, the number corresponding to cut-off
point can be determined, that is, the sum of EUR of all wells is the recoverable resource of the area, which is
6.72x10° t. The result is consistent with the evaluation of oil and gas resource abundance. This method can
provide guidance for unconventional oil and gas resources evaluation.
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4 EUR/t W4 EUR/t W4 EUR/t 4 EUR/t
GP43-57 8 751.7 GP41-52 15 977.5 GP42-65 22 327.4 GP45-64 19 527.5
GP43-55 12 800.0 GP45-66 13 735.8 GP47-64 8 450.4 GP40-73 13 807.6
GP43-54 13 334.5 GP41-54 13 060.2 GP42-64 26 264.0 GP40-71 8 984.6
GP43-60 9212.0 GP40-54 45459 GP42-62 21 299.4 GP41-65 21 791.2
GP43-61 13 845.8 GP46-64 12 090.1 GP42-58 16 019.4 GP39-55 23 282.1
GP42-61 12 353.4 GP43-67 30 121.2 GP41-56 2 996.0 GP39-56 31 766.3
GP42-60 18 179.5 GP43-68 21 049.4 GP41-55 8 079.6 GP39-53 33 072.2
GP43-58 13 005.3 GP39-54 10 195.8 GP40-58 1 332.0 GP40-74 21 490.4
GP44-65 12 748.1 GP41-59 14 085.6 GP41-57 624.0 GP41-66 36 074.1
GP43-56 11 636.4 GP45-68 8 356.9 GP41-61 9 828.2 GP39-64 18 732.1
GP47-65 2455.0 GP44-67 33 489.4 GP40-60 1599.0 GP39-52 49 589.3
GP43-59 10 654.9 GP41-70 11 303.6 GP41-63 19 516.0 GCH1-1 15 586.3
GP43-66 10 930.9 GP46-66 25 024.9 GP46-65 7261.6 GP39-65 34 912.2
GP42-56 8 385.6 GP41-53 12 911.3 GP41-58 711.0 GP40-68 15 481.1
GP42-57 5419.4 GP41-68 27 809.8 GP41-60 4 630.6 GP40-63 28 953.6
GP43-65 11 636.4 GP41-64 31 049.4 GP40-61 4 758.6 GP40-66 29 817.9
GP42-59 21 292.5 GP41-69 9 070.4 GP40-56 5101.1 GP40-67 14 928.2
GP45-65 12 834.0 GP45-67 18 653.4 GP40-62 8 84.0 GP41-73 13 295.7
GP46-67 11 796.1 GP43-62 25 517.3 GP43-53 20 720.1 GP40-65 22 073.9
GP44-66 24 684.8 GP44-68 17 836.8 GP41-62 6 012.0 GP43-72 39 634.2
GP40-59 4138.0
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