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Method for quickly determining production system during gas testing
XU Jinjiang
Sinopec Zhongyuan Petroleum Engineering Co. , Ltd. Downhole Special Operation Company, Puyang, Henan 457164, China

Abstract: During gas testing on site, the selections of throttling nozzle and orifice plate size basically depend on operation design and
gas testing experience. In this paper, an optimal, fast, and practical method for determining production system during gas testing was
proposed. According to the energy equation and properties of natural gas, the relationships between nozzles and wellhead tubing
pressure/ gas production in the Yuanba and Jiaoshi exploration areas were derived. Based on the Darcy flow and the maximum theoretical
production, the production nozzle and the orifice plate size were determined sequentially by applying node analysis technology.
Practices have shown that the applicability rate of this method is 98% on-site, the applicability rate of the nozzle size for one-time
selection is 100% , and the operation of replacing the orifice plate is at most 3 times, which can ensure a smooth operation progress.
The method for quickly determining production system during gas testing improves the quality of on-site data acquisition, and effectively
controls and reduces the operation risks that may occur during the gas testing.
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Table 1 Linear fitting equation between gas production
and upstream pressure under different nozzles
I/ mm WE&m A LR LR /m
BEHEE 3 q,=0.152 7+0.014 5p; R=0.947 1 12~20

4 (]g:O. 102 3+0. 012 6p; .953 2 22~26
6 ¢,=0.2503+0.017 6p; . 8251 24~30
8 ¢q,=0.108 1+0. 028 2p; . 985 4 26~31
10 q,=0.106 3+0.002 1p, 1965 1 26~39
12 ¢,=0.428 4+0.002 7p, .870 1 41~50
14 ¢,=0.021 4+0.004 1p, . 942 1 55~68
16 g,=0.478 0+0.006 1p; .954 1 69~76
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Table 2 Relationship between separator or orifice plate size and gas production <= #/(10*m’-d™")
A/ mm Ap/p;=0.25 Ap/p;=0.51 Ap/p;=1.01 Ap/p;=1.53 Ap/p;=2.03 Ap/p;=2.54 Ap/p,=3.04
14 9.23 10.23 11.12 12. 81 13.25 14.52 15. 68
16 12.35 12. 62 13.02 13. 67 15.36 16. 81 17. 81
18 13. 64 14.91 15.57 15.94 17. 81 18.51 19. 65
20 15.10 16. 47 16.73 17. 88 19. 01 20. 16 21.29
21 16. 56 18. 09 18.39 19. 67 20. 94 22.21 23.47
22 18. 06 18. 06 20. 10 21.54 22.94 24.35 25.74
24 19. 60 21.47 21. 88 23.48 25.03 26. 60 28.13
26 21.18 23.25 23.74 25.52 27.22 28.96 30. 64
28 22.82 22.82 25.67 27.65 29.52 31. 44 33.29
30 24.51 27.02 27.69 29. 89 31.95 35.77 36. 10
36 26. 26 29.03 29. 81 32.24 34.51 38. 65 39.07
38 28. 08 28.08 32.04 34.73 35.31 41. 69 42.23
40 29.97 33.31 34.38 37.36 38.08 44.92 45.58
45 31.93 35. 61 36. 84 40. 14 41.02 48.34 49. 14
48 33.99 33.99 39.43 43.08 44.13 49.77 52.94
50 36.13 40. 55 42.17 46. 19 47.45 53.52 56.98
54 38.37 43.20 45. 06 49.49 50. 98 57.52 61.29
57 43.71 43.71 48. 11 53. 00 54. 74 61.78 65. 88
60 46.29 48. 95 51.34 56.71 61.35 66. 31 70.77
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Table 3 Selection and application of nozzle and orifice plate size for well JY-1HF

o . LIRS, B TIAE SR/ (100 m?-d7h) P puzed
H5 M/ mm § e o ok
MPa FE 1/ MPa i Sl R/ % LI %S
8 3.71 0. 84 11. 084 9.982 9. 94 14 1
JY-1HF 3 10 3.93 0. 94 20. 485 18. 962 7.43 22 1
12 3.62 1. 14 31.828 30.115 5.38 30 1
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