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Application of VFPi vertical tube flow calculation in well pressure gradient measurement

DU Junshe, DU Jiawen, XIONG Yan, YAN Chengang
Xinkeao Petroleum Co. , Ltd. , Karamay, Xinjiang 834000, China

Abstract: The sampling depth of PVT is difficult to determine because there is no degassing point or degassing point lag and high H,S
gas content in PVT sampling. Based on the theory of vertical pipe flow in wellbore, this paper uses Eclipse VFPi module as a tool to
analyze the pressure gradient and flow pattern of the well by using the corrected fluid relation and VFPi module fitting. The results show
that the relative error between the calculated pressure and the measured pressure is less than 10%. For single-phase flow wells, the
vicinity of the wellhead can be used as the PVT sampling depth; for multiphase flow wells, the degassing point with large pressure
gradient variation can be used as the PVT sampling depth. This method can greatly reduce the corrosion of equipment, reduce the
operation cost and speed up the oil testing progress.
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Fig.1 Pressure gradient and depth diagram
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Fig.2 Pressure and flowing pressure versus temperature
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Fig.3 Calculation result of single-phase wellbore
flow pattern
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Fig. 4 The result of calculating flow pattern for
multi-phase
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Fig.5 Calculating pressure versus measured pressure
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Fig. 6 Pressure gradient and pressure versus depth
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