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Prediction formula of crude oil volume factor at original formation

conditions in Fuman Oilfield
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Abstract: The formation volume factor of crude oil is the key parameter for oil and gas reservoir
reserves calculation. Due to the susceptibility of the PVT ( Pressure-Volume-Temperature ) experimental
method to sample representativeness and its high cost, empirical equations are commonly used in the field
to predict volume factors. Fuman Oilfield, with its Ordovician carbonate reservoirs, is characterized by
wltra-deep, high temperature, ultra-high pressure, and diversified fluid types across different blocks,

leading to a poor performance when using existing empirical equation to predict oil volume factor. In
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response to this issue, after analyzing and evaluating the applicable conditions of the existing volume factor

empirical equations, we have developed empirical formulas to calculate the saturation pressure and volume

factor of black oil and volatile oil under formation conditions in Fuman Oilfield Ordovician carbonate

reservoirs. By comparing with PVT experimental saturation pressure and formation oil volume factor, the

average prediction errors were all less than 5% , which satisfied the demands of oilfield exploitation and

production management. The research results offer valuable insights for determining the volume factors of

crude oil in high-temperature, ultra-high-pressure formations of the same nature within the Tarim Basin.

Keywords: Fuman Oilfield; High-temperature and ulira-high pressure; Volume factor; Bubble point

pressure ; Empirical equations
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Tab.1 Values of parameters C,,C,,C,
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Tab.2  Application conditions of empirical formula

FA42% F3H
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Tab.3  Fluid properties of formation crude oil from PVT testing of 10 oil wells

FEfamS  WARER v, Yo R, /(m*+m™?) T/C P /MPa B, /MPa P, /MPa
1 L3 0. 829 0. 821 128 148. 90 81.51 1.429°5 21.79
2 2 0.771 0.817 309 156. 14 79. 68 1.815 4 32.93
3 = 0. 908 0. 821 94 148. 90 86. 12 1.287 7 17.37
4 LR 0. 767 0. 807 202 151.70 84.56 1.562 8 28.43
5 = 0.877 0. 834 116 141. 00 71.55 1.359 2 19.75
6 R 0.678 0.793 354 163. 65 79. 89 2.290 8 35. 80
7 g 0.721 0. 784 554 155. 14 80. 17 2.5212 36. 65
8 R 0.666 0.791 532 150. 33 84.05 2.480 7 36.36
9 R 0.744 0. 805 381 152. 62 80. 20 2.125 1 35.61
10 R 0.685 0.795 502 157.00 90. 86 2.568 3 35.82
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Tab.4 Data sample of black oil for correlation

s v, Yo R,/(m>-m™) T/C P /MPa B, /MPa P, /MPa

1 0. 815 0. 802 89.0 151.27 89. 780 1.2152 12. 56

2 0. 908 0. 833 97.2 148. 90 86. 120 1.287 7 18. 30

3 0. 864 0. 810 113.0 152. 30 56. 280 1.418 2 17. 96

4 0. 883 0. 829 116. 6 141. 00 71. 550 1.359 2 19. 40

5 0. 812 0. 833 122.0 148. 09 71.293 1.409 2 19. 25

6 0. 815 0. 803 129.0 163. 90 85. 700 1.383 7 21.55

7 0. 804 0. 878 133.5 148. 90 81.510 1.429 5 22.10

8 0. 869 0. 824 147.0 140. 80 82. 450 1.426 7 24. 83

9 1. 003 0. 808 173.0 151.70 84. 560 1.562 8 28.57

10 0. 791 0. 817 175.0 164. 30 62. 101 1.590 2 23.60

11 0. 754 0. 828 342.0 156. 14 79. 680 1.815 4 32.89
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Tab.5 Data sample of volatile oil for correlation

FA42% F3H

HmHs 7, Yo R,/(m* - m™) T/%C P /MPa B, /MPa P, /MPa
1 0. 735 0. 822 239.0 154.53 81. 580 1.78 31. 18
2 0.810 0. 807 309.0 150. 90 79. 580 1.88 32.88
3 0. 699 0. 817 314.0 150. 30 75.720 1. 95 34. 18
4 0. 869 0. 803 343.0 152. 60 52.070 2.11 32.75
5 0.777 0. 805 381.0 152. 60 80. 200 2.13 35.61
6 0. 662 0.793 389.0 146. 74 80. 750 2.02 37.05
7 0. 845 0.793 396. 6 152. 62 93. 046 2.10 35. 87
8 0. 682 0.787 471.0 150. 33 84. 050 2.48 36.36
9 0.710 0. 797 491. 6 155. 14 80. 170 2.52 36. 65
10 0. 695 0.784 554.0 155. 10 80. 170 2.52 36. 65
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Fig.2 The error figure between black oil P, B calculated by
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Tab.6  Ground fluid property parameters of 5 typical wells for model verification

P Ve Yo R, /(m®+m™") T/C P /MPa
I 0. 869 0. 805 70.7 150. 60 81. 13
BRI 0. 804 0. 878 123.0 145.70 79. 60
2R 0. 698 0. 780 474.5 157. 00 90. 86
£ alil 0. 662 0. 815 299.2 156. 50 78.21
I 0.722 0. 816 359.0 163. 65 79. 89
x7 HEERSIWENER
Tab.7 Comparison between calculated values with experimental values
AR S8 P, /MPa S B, i1% P, /MPa I B, P, iR B, %%
Le¥i 12. 60 1.177 7 12. 20 1.158 7 3.4% 1. 6%
I 21.36 1.341 8 20. 60 1.393 3 3. 8% 3. 8%
£ alil 35.82 2.568 3 38.08 2.4752 6.3% 3. 6%
EE Al 39. 48 2.143 5 37.81 2.087 2 4.2% 2. 6%
EE Al 35. 80 2.290 8 37. 64 2.167 7 5.1% 5. 4%
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