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Abstract; The volume factor of crude oil is an important parameter for the understanding and
evaluation of oil reservoirs in the process of exploration and development. Most of the evaluation unit
information is missing due to the limitations of the high-pressure physical property (PVT) analysis of crude
oil with direct access to crude oil volume factor data, such as sampling costs and conditions. The accuracy
of the volume factor of crude oil determined by the currently most commonly used analogy or empirical
formula method is significantly lowered. In order to solve this problem, the theoretical equation of crude oil
volume factor is derived and established based on the definition of crude oil volume factor. In practical
application, the newly established theoretical equation of crude oil volume factor is obviously superior to the
one given in the definition of volume factor. The parameters involved in the new equation can be obtained
by sampling analysis under ground conditions. The crude oil volume factor calculated by the new equation
not only significantly reduces the cost of crude oil PVT sampling analysis, but also increases the calculation

accuracy from 89.4% in the empirical formula to 96. 5% in the new equation. The application range can
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be widened to any stage of oil reservoir exploration and development, and embraces great value for

promotion.

Keywords: Crude oil volume factor; Gas-oil ratio; Formation oil density; Surface crude oil density;

PVT; Theoretical equations
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Tab.1 Light oil solution gas composition analysis
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e , .
C, c, C, iC, nC, iCj nCs Cs Cco, N,
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G 942 79. 07 5.43 5.74 1. 30 1.01 0.30 0.25 0.23 3.43 3.24
F 154 62.70 6. 64 8.63 2.46 2.00 1.03 0.50 0.40 4.39 11.25
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Tab.2  Volume factor experimental analysis data of light oil samples
HRb 2% PVT 3 i 28
I -3 -3 33
t/C pr /MPa p, /(gem ") p, /MPa py/(geem ™) R, /(m’>m°) B,
EiE 1 134.0 133. 17 0.812 7 29. 15 0. 699 2 256.9 1.481 4
S 48 124.0 59.70 0.948 0 19.8 0.855 4 66.0 1.167 7
G 942 128.0 42. 80 0.8750 7.0 0.8250 37.4 1.040 9
F 154 123.0 34.84 0.865 0 15.0 0.797 1 66.0 1.117 1
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Tab.3  Light oil volume factor calculated value and the error analysis
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iR 0.927 2 1.481 4 1. 803 8 1.503 1 0.322 4 0.021 7 21.76 1. 46
S 48 0.933 3 1.167 7 1.212 1 1.180 3 0.044 4 0.012 6 3. 80 1.08
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SE 0.980 3 1.201 8 1.337 4 1.241 1 0.137 1 0.039 3 10. 59 3.49
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Tab.4 Volume factor experimental data analysis of heavy oil samples
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