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Abstract In an application of nitrogen unbalanced drilling technology and coiled tubing technology to one domestic oil field,
integrated wellhead of drilling and well completion was adopted. Because of the large gas flow in the process of drilling and well
completion, the high—speed flow carrying rock particles led to erosion of the wellhead and the decline of bearing capacity of wellhead,
resulting in increasing risk of well control. This paper combines the erosion simulation and quantitative calculation to qualitatively
and quantitatively investigate the gas flow characteristics of Y—type gas production wellhead and the relationship between the defect
depth and time. Safety times in production for different Y-type gas wellheads are calculated to provide a theoretical basis for high
pressure application of integrated wellhead. It is shown that under the same condition, erosion depth increases with gas production
and decreases with the increasing wellhead pressure.
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Fig. 1 Integral Y-type wellhead structure size
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Table1 Parameters of boundary conditions
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Fig. 5 Velocity fields of Y—-type wellhead in different
gas productions
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Fig. 6 Maximum flow velocity curves in different gas
production wellhead pressures and gas productions
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Fig. 8 Variation curves of the maximum erosion rate and
gas production under the different wellhead pressures
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Fig. 9 Maximum erosion rates under different sand contents
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Fig. 10 Position of the large rate of erosion area
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Table 2 Limit times of the packing seal ring pierced under different conditions
e FRASE]/h
A ET)/MPa
100 /1 m¥/d 200 J7 m'/d 300 71 m’/d 400 J1 m’/d 500 77 m*/d

10 118.02 37.39 17.90 11.14 5.90

20 421.49 109.17 49.85 36.51 19.15

30 808.64 196.70 102.50 61.68 50.31

40 1559.52 421.49 200.31 97.04 79.11

50 2568.63 471.56 219.21 79.11 83.33
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Fig. 12 Relationship between the depth of erosion and time
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