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Abstract: The accuracy of trapping pressure reconstruction using petroleum inclusion thermodynamic modeling is largely con-
trolled by the accuracy of composition model and the prediction of saturation pressure and gas-liquid phase mole volume of pe-
troleum fluid besides the measured parameters including homogenization temperature of petroleum inclusion (T%,.1) s homogeni-
zation temperature of aqueous fluid inclusion (T},..) and the degree of bubble filling (F,). On condition that improving the o
B composition model, the saturation pressure predicition of of3 petroleum fluid has been improved and verified by adjusting the
composition and matching the saturation pressure. The Isochore and the degree of bubble filling (F,) of petroleum inclusion at
room temperature have been improved by matching the 391 relative volume data of the constant composition expansion experi-
ment of 22 reservoir fluids using the Peng-Robinson equation of state (EoS) under match of saturation pressure. Finally, the
accuracies of trapping pressure reconstruction using the proposed method, PIT software and Vtflinc software have been evalua-
ted by two constraining conditions for composition modeling, one is methane mole content of true petroleum fluid and the other
is methane mole content from the equivalent petroleum fluid. The results show that the improved petroleum inclusions thermo-
dynamic modeling method can effectively increase the accuracy of trapping pressure reconstruction by comparing the PIT soft-
ware and Vtflinc software. Taking into consideration of the difficulty in obtaining the methane mole content of petroleum inclu-
sion, the best recommended method to reconstruct the trapping pressure is using the composition of equivalent petroleum fluid
contain the petroleum inclusions thermodynamic modeling using this method.
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Fig. 1 Schematic view for petroleum inclusion thermodynamic modeling (Ping ez al. , 2011) (a) and the typical P-T phase dia-

gram of a petroleum, illustrating the different elements required for the analysis of microthermometric and volumetric

data (b)
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Table 1 Comparison results for splitting hydrocarbon plus fraction using different methods
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5 0. 95 0. 80 Coot 8. 31 20. 67 —12.41 21.65 7.81 45. 61 7.33 12. 87
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7 0. 94 0.72 Cso+ 13.03 20.01 46. 09 64. 44 —34. 54 48. 93 —4.92 12. 20
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Table 3 Methods for calculating the thermodynamics parameters of SCN (C; to Gsp) for unimproved o8 composition model
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Table 5 Error analysis of different methods for calculation of saturation pressures
Model-1 Model-2 Thiéry et al. (2002) T-method 1 T-method 2 T-method 3 T-method 4
ARD —0. 64 —1.51 8.70 —23.47 —9.39 3.85 —6. 27
AAD 6.23 5.12 29. 50 23.65 12. 56 10. 56 10. 95
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Table 6 Composition range used for developing and testing the proposed model
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Cs 0. 00 3.07 6. 65 0. 59 2.22 4. 84
Cr+ 9. 87 37.97 84. 41 9. 87 25.90 67.69
RECC) 26.70 84.08 156. 67 26.70 94. 87 132. 50
WRIE S (MPa) 0,55 17. 88 51. 39 9. 69 25.78 46. 68
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Table 7 Error analysis of trapping pressure reconstruction

for T-method 3

Thot(C) 80 80 80 120 120 120
T.(C) 95 110 125 135 150 165
AADY (P 12.05 12.24 13.13 11.43 11.50 11.56
ACDY%(Ps<t) 8,08  6.21 506 850 6.78  5.68
ACDY4(P) 4.34 6.34  7.20 3.42  5.02 6.08

* 8 FA Vtfline NG EMNHIKRENREDH
Table 8 Error analysis of trapping pressure construction for

Vtfline software
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Table 9 Methods for trapping pressure reconstruction with different constraint on composition modeling
TR A 7 ASHL I AR
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Table 10 Global error analysis of trapping pressure reconstruction for different methods
- : N ey Thiéry et al. (2000, 2002) Aplin et al. (1999)
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