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A study on the replacement position of laminar flow in eccentric annulus
at retention layer boundaries

FENG Fuping' AI Chi' YANG Fengyu” MENG Xiang® ZHONG Xin’

(1. Key Laboratory for Enhancing Oil Recovery of the Ministry of Education s Northeast Petroleum University s Daging 163318,
China; 2. No.2 Drilling Company s Daging Drilling & Exploration Engineering Company s Daging 163413 ,China)

Abstract; The cement slurry at boundaries of annulus suffers the maximum shear stress in the process of replacement,as the replace-
ment interface expands little by little from the maximum velocity position of annulus to both sides, the shear stress that mud layer
suffers everywhere is gradually decreasing until the shear stress at boundaries of annulus is equal to the mud shear force, then as the
expansion stops, a stable replacement interface is formed. Based on equilibrium conditions for the stabilization of the replacement in-
terface, the present paper developed a model to calculate boundaries and thickness of mud retention layers at sidewalls and casing
depths with different circumferential angles in eccentric annulus. The calculation showed that with the increase of casing eccentricity,
the displacement eflficiency at the wide gap changed little, while that at the narrow gap was falling sharply and mud channeling was
more readily to form. Mud retention layers occurred first at sidewalls where the thickness and extent of retention layers were much
greater than at casing depths, which significantly affected the cementing quality of the second cementation surface. Therefore, resear-
ches on the replacement efficiency of the second cementation surface and on techniques to guarantee cementing qualities should be
strengthened.
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Fig.1 Cement slurry replacement section in annulus
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Fig.2 Change of the replacement boundary

in annulus with time
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Fig.3 Stressed analysis on mud layer infinitesimal
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Fig.4 Thickness distribution of mud retention layer in different eccentricity
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Table 1 Calculations of section and whole displacement

efficiency in different eccentricity
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10 100 100 100 100 96.81 93.49 91.76 96. 56

20 100 100 100 99.61 92.57 82.07 73.32 92.19

30 100 100 100 99.08 84.30 69.91 52.19 86. 35

40 100 100 100 98.27 77.36 42.29 22.92 75.27
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