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Analysis of drill string compensation system for offshore drilling

QIN Rulei, XU Benchong, WANG Jiarui
(The Institute of Exploration Techniques, CAGS, Lang fang Hebei 065000, China)
Abstract: With the exploration of deep-sea resources increasing gradually, drilling is facing new difficulties. The drill
string compensation system is applied to stabilize the floating drilling platform or drilling ship. The system can keep
the drill string in a relative static position and protect it {from jolting caused by wind and waves, thus allowing the
drill bit in constant contact with the hole-bottom, and the bit pressure basically constant. It plays a role in protecting
drilling tools and improving drilling efficiency. This paper introduces the advances of the compensation systems, as

well as the structure, principle, advantages and disadvantages of various systems. Field cases and data are presented

Jan. 2019:22—27

to demonstrate the benefits of the compensation system in improving drilling rates and core recovery.
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Fig.4 Master cylinder compensation
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Fig.3 Dead rope compensation
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Table 1 Introduction to different heave compensation systems(']
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Fig.7 Schematic diagram of active heave compensation systeml'> 6]
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Fig.8 Schematic diagram of integral heave compensation system
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Fig.9 Data without active compensation

RS h 52. 66 kKN &3l 27. 38 m/h,
3 1 SR B B TT LLE L OGP AME R T L B
JE 2 — H U sh AR AR ), AR Ak B T B 5 T DL IE

o

=

FEFTIF E G AMERY 34 min WIS B, SEIHL AR IC
BRI 3,

F3 HAEHMEEIE
Table 3 Data with active compensation
e/ R/ il / i a] / BhiTE/ i/
min kN (me+h™1) min kN (m+h™ 1)
1. 00 52.92 36. 00 18. 00 70.56  42.30
2.00 52.92 36. 00 19. 00 70.56  44.40
3.00 74.97 42.00 20. 00 70.56  42.00
4. 00 79. 38 28. 20 21. 00 39.69  42.00
5.00 57.33 27.00 22.00 —57.33  56.70
6. 00 52.92 22.80 23.00 —119.07  56.70
7.00 52.92 42. 30 24.00 —57.33  56.70
8. 00 79. 38 42.00 25. 00 35.28  56.70
9.00 74.97 39. 30 26. 00 66.15  33.60
10. 00 79. 38 46. 20 27.00 61.74  36.00
11. 00 48.51 40. 20 28.00 66.15  22.80
12.00 44. 10 39. 00 29. 00 39.49  19.50
13. 00 48.51 29. 10 30. 00 57.33  18.00
14. 00 79. 38 43. 20 31.00 39.69  27.00
15. 00 74.97 48. 30 32. 00 44.10  45.30
16. 00 79. 38 48. 30 33.00 48.51  45.30
17. 00 66. 15 48. 00 34. 00 48.51  21.60
FHE 56.11 38. 96

Table 2 Data without active compensation
0 111 A DAV il / i a] / HhiTE/ i/
min kN (me+h 1) min kN (meh 1)
1. 00 48.51 11.58 18. 00 52.92 24.72
2.00 22.05 11.58 19. 00 74.97 20. 49
3.00 57.33 53.49 20. 00 61.74 14. 22
4. 00 57.33 53.49 21. 00 74.97 14. 22
5.00 79. 38 77.43 22.00 74.97 13.23
6. 00 26. 46 41. 37 23.00 61.74 12.69
7.00 —48.51 30. 48 24.00 74.97 20.01
8. 00 26. 46 26.91 25. 00 66. 15 25.95
9.00 79. 38 37.11 26. 00 39. 69 25. 83
10. 00 70.56 27.18 27.00 48.51 20. 40
11. 00 26.46 27.18 28. 00 48.51 19. 41
12.00 48.51 26. 31 29. 00 66. 15 22. 89
13. 00 44.10 30. 90 30. 00 44. 10 31.26
14. 00 83.79 29. 34 31.00 52.92 25.56
15. 00 35.28 34. 50 32. 00 66. 15 37.02
16. 00 48.51 28.08 33.00 52.92 18. 45
17. 00 57.33 29.52 34.00 66. 15 18. 45
FHE 52.66 27. 38
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Fig.10 Statistics with compensation system
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