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Abstract

In this paper, the influence of fracturing construction parameters on the erosion of above-ground
high-pressure pipe stack is investigated, focusing on the erosion of above-ground high-pressure
pipe stack under different construction conditions. The geometric model of high-pressure pipe
stack of the main pipe with an inner diameter of 88.90 mm and the branch pipe with an inner diam-
eter of 69.85 mm was established by SolidWorks three-dimensional modeling software, and the in-
fluence of mass flow rate of solid particles and fluid flow rate on the erosion rate of high-pressure
pipe stack was investigated by using the method of controlling variables. Fluent fluid simulation
software was utilized to perform downhole simulation calculations. The results show that when the
fluid flow rate exceeds 14 m/s, the erosion of solid particles on the high-pressure pipe stack in-
creases significantly. Meanwhile, the maximum erosion rate of solid particles on the high-pressure
pipe stack increased by two times under the combined effect of high flow rate and mass flow rate of
solid particles. In addition, the priority parts for erosion damage (e.g., elbows and tees) were sub-
jected to different damage at the same time depending on their installation location in the high-
pressure pipe stack. Depending on the risk to different components, the development of a fracturing
site safety program can be more effectively guided.
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Figure 1. Diagram of the fluid domain of a high-pressure pipe stack
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Figure 2. Diagram of high-pressure pipe sink erosion
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Figure 3. Diagram of high pressure pipe bend erosion erode
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Figure 4. Diagram of high pressure pipeline erosion erode
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Figure 5. Diagram of Effects of fluid flow rate on erosion of high-pressure pipe stack
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Figure 6. Diagram of the effect of mass flow rate on the erosion of high pressure pipe stack
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