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Erosion pattern of flow field in casing during hydraulic fracturing
JIANG Xiu', ZHANG Yanling', WANG Jiangyun®, QU Dingrong'

1. Sinopec Research Institute of Safety Engineering, Qingdao, Shandong 266071, China
2. College of Engineering, China University of Petroleum-Beijing at Karamay, Karamay, Xinjiang 834000, China

Abstract: In hydraulic fracturing of oil field, the fluid injected at high speed will cause some erosion damage to the inner wall of cas-
ing, especially at the elbow. On the basis of Euler-Lagrange multi-phase flow model, the RNG k—¢ turbulence model and modified ero-
sion model were used for numerical simulation of multi-phase flow of sand-carrying fracturing fluids and relevant erosion in casing dur-
ing hydraulic fracturing to highlight the patterns of flow field distribution in casing and impacts of fracturing parameters on casing ero-
sion. The results show that different parts of casing have basically the same distribution pattern of particle concentrations. From wellhead
to bottom-hole. Obvious pressure drop was observed at the elbow where the maximum flow rate of 30m/s was reached. The dangerous
place where the erosion occurred was at the elbow of 45 degree. The average erosion rate in the casing increased with the increasing of
the average sand ratio, the fracturing output and the average particle size. The most critical influencing factor of erosion was the average
sand ratio, followed by the fracturing output and the average particle size, while the fracture pressure was the least. On this basis, the
suggestions were made to decrease the erosion to the casing from the aspects of well trajectory and casing design, the setting of fractu-
ring parameters and so on.

Keywords: hydraulic fracturing; casing; horizontal well; erosion; multiphase flow.
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Table 1 Main conditions of hydraulic fracturing
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/MPa  /(m-s™!) /% /(kg'm™?) /um /MPa  /(m-s™!) /% /(kg'm™?) /um

1 68. 14 21.99 5.71 1735.90  391.96 11 55. 84 24. 14 8.83 1 630. 30 404. 94
2 56. 16 22.63 6.09 1646.30  402.98 12 62.36 24. 14 8.70 1629. 40 405. 054
3 63.16 22.47 9.75 1622.79  410.10 13 48.36 27.16 9.53 1626.57 409. 53
4 62. 16 22.95 9.48 1633.10  408.89 14 49.36 27.16 9.33 1 626. 60 409.75
5 50. 36 21.58 8. 41 1629.90  409.06 15 53.36 28. 67 9.61 1 624. 66 409. 55
6 48.36 24. 14 9.95 1624.95  410.04 16 63.36 24.29 6.91 1 664. 37 400.75
7 47.36 24. 14 10.10  1625.21  410.26 17 54.36 24. 44 8. 45 1628.76 409. 37
8 49.36 24. 14 10.07  1625.21  410.48 18 63.36 24. 14 7. 41 1661.92 401. 06
9 48.36 24. 14 9.91 1623.73  410.62 19 66. 36 24.29 7.14 1 660. 60 401.22
10 51.36 27.16 9.63 1624.26  410.01
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