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Characteristics of movable fluids and controlling factors in different
flow units of Chang 8, reservoir in Maling oil field, Ordos Basin
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(1. Department of Geology / State Key Laboratory for Continental Dynamics, Northwest University, Xi’ an, Shaanxi 710069, China;
2. College of Petroleum Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, China)

Abstract : The Chang 8, reservoir of the Maling oil field in the Ordos Basin has low porosity and low permeability.
The quality of oil and gas reservoirs is constrained by the strong heterogeneity of its permeability. We analyzed the
characteristics of its microscopic pore structure by conducting an NMR experiment and microcosm experiments
including constant speed mercury injection, high pressure mercury injection, image granularity, and casting
lamella. We then divided the flow units into 4 classes E, G, M and P, using SPSS data analysis software on the
basis of 5 chosen parameters, including sand thickness, porosity, permeability, oil saturation and flown zone
exponent. We analyzed the microscopic pore structure characteristics in different types of flow unit and the
impacts on movable fluid saturation. The results showed that there are obvious differences in the microscopic pore
structure characteristics in different flow units, which are the main factors that caused different movable fluid
saturation. The distribution and size of pore throat radius played a crucial role. Production performance data
demonstrated that classes E and G acquired the highest capacity in the oil and gas field development. Reasonable
and effective development programs should be implemented according to the microscopic pore structure
characteristics of different flow units.
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Table 1 Statistics of classified parameters for flow units
of Chang 8, reservoir in Maling oil field, Ordos Basin
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E 20 18 10.85 1.45 58.79 758  0.79
G 58 52 10.37 0.82 5450 17.67  0.73
M 22 20 10.15 0.54 42.94 7.90  0.71
P 10 9 9.76 0.17 35.06  20.63  0.64
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Fig.1 Casting lamella characteristics in different flow units of the Maling oil field, Ordos Basin
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Table 2 Microscopic pore structure parameters for different flow units
of Chang 8, reservoir in Maling oil field, Ordos Basin
WEhEoL AL, BER, MRS PMEE rik B ORI PRERs  EoRiks
B % 1073 wm? MPa MPa R FH PA/pm pm MO/ %
E 10.85 1.45 0.098 0.780 5 2.47 1.76 9.94 0.780 5 80.45
G 10.37 0.82 0.365 0.171 3 235 1.58 1.23 0.171 3 87.32
M 10.15 0.54 1.075 0.1139 2.15 1.06 0.75 0.1139 84.22
P 9.76 0.17 4.036 0.0115 1.36  0.87 0.10 0.011 5 72.66
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Fig.2 Capillary pressure curves of different flow units of Chang 8, reservoir in Maling oil field, Ordos Basin
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Table 3 Movable fluid saturation parameters of different flow units
of Chang 8, reservoir in Maling oil field, Ordos Basin
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2K BREE/% 107 wm®  WRIE/%  FLBREE/%  RAE/ %
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E H23 7.09 0.288 70.55 5.01 29.45 55.07 32.85
G X208 8.64 0.168 45.97 3.97 54.03 46.19 19.54
M 719 8.98 0.135 38.29 3.43 61.71 42.51 29.74
p L126  12.51 0.101 32.58 3.09 67.42 61.03 42.63
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Fig.3  Frequency distribution of NMR 7, spectra of different
flow units of Chang 8, reservoir in Maling oil field, Ordos Basin
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Fig4 Relationship between movable fluid saturation and the physical properties of Chang 8, reservoir in Maling oil field, Ordos Basin
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Fig.5 Relationship between microscopic pore throat structure and movable fluid saturation
of Chang 8, reservoir in Maling oil field, Ordos Basin
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Table 4 Micro-pore structure characteristics of different flow units
of Chang 8, reservoir in Maling oil field, Ordos Basin
WHNBIE  FWMEE fLk ARELBARY  AROREAR LR, MEER BALBER  BNREDER
KR PR/um B (mL-em™) (mL + em™) pm pm W/ % HWHE/ %
E 1.45 140.71 0.041 0.043 120.12 1.28 17.27 18.34
G 0.99 144.45 0.004 0.012 120.41 0.60 16.35 17.86
M 0.50 452.88 0.005 0.024 100.22 0.57 16.21 17.77
P 0.15 817.10 0.009 0.015 110.66 0.20 15.57 17.07
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Fig.6  Relationship between clay minerals and movable fluid saturation of Chang 8, reservoir in Maling oil field, Ordos Basin
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