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Design and Test of Down-Hole Micro-Flow Device for Monitoring Overflow

Qu Junbo,Chen Ping,Ma Tianshou, Huang Wanzhi, Hu Ze
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Chengdu, Sichuan,610500, China)

Abstract: In order to monitor down-hole complex conditions,a new micro-flow rate measurement de-
vice, based on the structure of stabilizer and choke pressure difference theory,had been developed. It moni-
tors the micro-flow rate changes of drilling fluid from inside drill pipe to annulus space accurately, and
transmitts the data or information to the surface by MWD, improving the ability of monitoring complicated
downhole conditions,and realizing real time monitoring of overflow. This article introduced the theoretical
model of micro-flow rate nipple,derived mathematical formulas of flow rate change and pressure difference
when oil and gas kicking, used ANSYS to simulate different working conditions, analyzed and compared
theoretical calculation result with experimental data collected in the field. The field test showed that the de-
vice ran stablely for a long time,and endured every kind of trial in different conditions,the actual sensitivity
had reached 0.5 L/s,with obvious superiority for monitoring bottomhole kicks,especially for gas kick.
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Fig. 1 Measuring principle of micro-flow rate device
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with oil and water kick
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Fig. 6 Actual pressure curve with downhole micro-flow rate device during testing
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Table 1 Comparison of differential pressure at different flow rate during testing
BB % /min-! ﬁF%j ¥ JE/MPa MR/ SEMEE/ ﬁF%@j{:/ JEZA AL/ E%“{{Jcij
(Les™h MPa MPa (Les™h MPa (MPa+s+ L™

1 88 27. 40 10. 00 0. 382 0. 336
2 92 28. 64 11. 10 0.418 0.332 1.24 —0. 004 0.003
3 96 29. 89 11. 80 0. 455 0.431 1. 25 0.099 0.079
4 100 31.13 14. 10 0. 494 0. 482 1. 24 0.051 0.041
5 116 36. 10 16. 20 0. 664 0. 681 4.97 0.199 0. 040
6 112 34. 87 15. 20 0.619 0. 731 —1.23 0. 050 0. 041
7 104 32. 38 14. 10 0.534 0. 597 —2.49 —0.134 0. 054
8 116 36.12 14. 00 0. 664 0. 709 3.74 0.112 0. 030
9 108 33.62 13. 20 0.576 0. 698 —2.50 —0.011 0. 004
10 116 36. 12 13. 50 664 624 2.50 —0.074 0. 030
11 104 32. 38 13.10 0. 534 0. 564 —3.74 —0. 060 0.016
12 116 36. 11 14. 50 0. 664 0. 653 3.73 0. 089 0.024
13 100 31.13 11. 50 0.494 0.569 —4.98 —0.084 0.017
14 96 29. 89 12.10 455 534 —1.24 —0.035 0.028
15 92 28. 64 11. 20 0.418 0. 501 —1.25 —0.033 0. 026
16 88 27.42 9. 90 0. 382 0. 450 —1.22 —0.051 0.042
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