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Establishment and application of mathematical model of
oil generated overpressure by type I organic matter

ZHAO Yang', XU Xiaolong', QUE Shiyu', DUAN Yi’
(1.College of Petroleum Engineering, Liaoning Petrochemical University, Fushun City, Liaoning Province, 113000,
China; 2.Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou City, Gansu Province, 730000, China)

Abstract: Quantitative study on oil generated overpressure is the key to calculating the dynamics of oil and gas reservoirs and deter-
mining the distribution of oil and gas. The existing calculation methods of oil generated overpressure are low in calculation accuracy
and complex, which affect their rapid applications in exploration. In this study, according to the comprehensive analysis of hydro-
carbon generation characteristics of type I organic matter, a new mathematical model of oil generated overpressure was established.
The model was used to calculate the oil generated overpressure of Chang7 source rock in Xifeng Oilfield of Ordos Basin and analyze
the influence of different parameters on the oil generated overpressure. The results show that the oil generated overpressure of
Chang?7 source rock in Xifeng Oilfield is 4.6-14.8 MPa, and the formation pressure is similar to the previous calculation results,
which indicates that the model is highly reliable. The sensitivity analysis of rock parameters shows that the rock compressibility fac-
tor has the greatest influence on the oil generated overpressure, with a value of 99.056%, followed by the total organic carbon con-
tent, with a value of 0.342%. The influence of hydrocarbon generation factor and kerogen oil-generating conversion efficiency on
the oil generated overpressure is 0.261% and 0.250%, respectively, and the porosity and formation pressure have a relatively small
effect on the oil generated overpressure, which is 0.09% and 0.001%, respectively. The model also reveals that higher formation
pressure is not conducive to oil generated overpressure, and higher formation pressure makes the oil generated overpressure smaller.
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Tablel Paleoporosity restoration results of Chang7 source rock in Xifeng Oilfield of Ordos Basin
= H o oo/kmB®! H . o/kmb® by /%80 Ad 0o/ (;bT: 100/ %0
1234 2.728 2.272 22.35 1.62 23.97
[& 10 2.232 1.563 27.13 2.00 29.13
#i90 2.409 1.293 25.05 1.86 2691
169 2.666 2.331 22.05 1.68 23.73
%78 2.479 1.852 23.16 1.82 24.98
K16 2.619 2.189 22.54 1.71 24.25
T10 2.302 1.653 26.82 1.95 28.77
23 2.493 1.643 22.98 1.79 24.77
P17 2.569 2.109 26.68 1.74 28.42
12 2.509 2.089 26.02 1.79 27.81
IR 2.477 2.057 27.30 1.80 29.10
JE10 2.629 1.804 20.81 1.67 22.48
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Table2 Basic parameters of oil generated overpressure for Chang7 source rock in Xifeng Oilfield of Ordos Basin

F/ % p,/(geem™) p./(geem™) p,/(geem™) C,/ MPa'! C,/ MPa’! C,/ MPa’! C,/MPa'
28 1.2 0.9 2.451 4.40x10+ 1.40x1073 2.03x10° 2.20x1073
R3 HMBERFEISHERES T
Table3 Sensitivity analysis table of mathematical model of oil generated overpressure
SRR /% A/(mgegh) F/% TOC/% &/% C,/MPa! p/MPa

0 0.30 28.0 6.0 26.2 2.03x10° 25.0
10 0.33 30.8 6.6 28.8 2.23x10°% 27.5
20 0.36 33.6 7.2 31.4 2.44x107 30.0
30 0.39 36.4 7.8 34.0 2.64x10 325
40 0.42 39.2 8.4 36.7 2.84x107 35.0
50 0.45 42.0 9.0 39.3 3.05x10° 37.5
60 0.48 448 9.6 41.9 3.25x10° 40.0
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