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Calculation method of start-up pressure of pipeline for gelled crude oil
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Abstract: A new start-up model of pipeline for compressible gelled crude oil was put forward based on the start-up wave ve-
locity. This model can be conveniently used to simulate the initial transient pressure and flow rate during the start-up of pipe-
line applying centrifugal pump, and finally predict the start-up pressure and time. The results show that with the advance-
ment of start-up wave front, the flow rate at pipeline inlet gradually declines, and the pressure along pipeline gradually in-
creases. Because of the breakdown of upstream gel structure of the start-up wave front, the pressure gradient along pipeline
tends to be gentle. With the increase of inside diameter, the start-up pressure and time of pipeline decrease. With the in-
crease of wall thickness, the start-up pressure of pipeline increases, yet the start-up time decreases. Thanks to the elasticity
of pipeline and the compressibility of gelled crude oil, the start-up pressure is far lower than 4(71,+7,)L/D.
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Fig.1 Sketch map of start-up process
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Fig. 2 Attenuation of start-up wave speed with advancement distance of start-up wave front
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Fig.3 Attenuation of flow rate with advancement

distance of start-up wave front
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Fig.4 Variation of pipeline pressure with time during start-up process
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Fig.5 Variation of start—up pressure with wall thickness and inside diameter of pipeline
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Fig.6 Variation of start-up time with wall thickness and inside diameter of pipeline
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Fig.7 Schematic diagram of pipe flow experimental loop
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Fig.8 Variation of pipeline pressure with time during start-up
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