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Anti-Collision Prediction Model for Drill Bit Approaching Adjacent
Well Based on Spherical Wave Propagation Theory

He Baosheng' , Liu Hualiang”, Liu Gang’, Yang Quanzhi’, Geng Zhanli'
(1. CNOOC Research Institute, Beijing, 100027, China;2. School of Petroleum Engineering . China U-
niversity of Petroleum( Huadong) s Qingdao, Shandong,266580, China)

Abstract: In order to improve the effectiveness of anti-collision system in offshore cluster well drilling
anti-collision prediction model of drill bit approaching adjacent well was built based on the theory of elastic
waves in spherical spreading and absorption attenuation,and amplitude attenuation pattern analysis of actu-
al measured data. Through adjacent well casing vibration monitoring and data processing,the distance be-
tween the drill bit and adjacent well casing can be calculated by using the model,and the chance of well col-
lision can be identified and warning provided. The model was used to analyze the casing vibration signals of
adjacent wells in Bohai Sea,and gave the distance between dill bit and adjacent well casing. The distance be-
tween drill bit and adjacent well casing calculated from the model and well distance from log data matched
well. It demonstrated that the model can be used to predict the distance between drilling and adjacent well,
which could provide a new technical support for safe drilling of offshore cluster wells.

Key words: cluster wells;anti-collision;spherical wave;bit;vibration wave;casing;mathematical model

B 1 PN AR AR 2338 b BT SR AR R 3 X

P > p SIS N . ks B EF.2012-12-16; % B H #3:2013-04-23
UESEE SR N EEPNE ¥ S AR P K S M TS

s bt a1 By e (1] e 89T AT AR A (1972—) # & b iz
Eﬁﬂéi@j{’#ﬂﬁ@jﬁﬁlﬂﬁaﬁﬁtﬂ o EHU%&# }‘1/67‘%][').};3‘,}'/\7”—_1 L,L_\L.”&.L{LW.V «”J L,'Féf;—)f‘i;:—&

Jit T e SR FH ) R 97 A 0 AR I Al S 0 e AR

Kb o @y 0y AT TAE

PR T L AR I 42 0 R By i ) A B Bt R AR :hebsh@cnooc. com. cn
LT B JCk 0l 2 B Byl 25K . T BRI AR HeTE .

SRR D S (S BRR RER IR W T T e
LR IR ) 22 ) %6 PR 6 52 ) 4 4 7 2 rf;‘m/,“);‘

i J P R e A S BRG] RS R e A Bl
filf B #HT””UVHFE”#UM#‘F%% 15 il 4 4

B ERH AR ZF

I P EE AR I 2 % T & 4R A I G

2011ZX05024-002-010) 3 %




% 41 K% 34

fTA% A 5. K TR ok 4% 35 22 8 04 4 Sk AL U1 A% - By s TR ) AL A © 63 ¢

HEE T 2 W N B2 50 FF 6 A B R 5T
M 7 XU 7 R VTR L B A s AT IR ) Y B2 T
B, S X RE R, AT AR S B R . L 7E A
THEWTIT B R KR BT AT DA O M T B
il 00 T AR G L % AR G DA Al R AR P XU
R I HEAT 7 4 52 M I L A B Sk Rl B 4B B A 2
B HEAT B, WA TR R e Re B A kB
AE Bl 55 40 I 18] BB i 2 RE L B 5T 1 3 T B
B Sk 5 D b T A IR Bl R A DR e Sk 3l B
F 9T A2 7

1 NS Bl s 00 2 2 ¢ T A D P

KT AT P IE R I 5 2B I ) 5 By i, i
AR R A 0 S B R e a5 B B R
05 AR RO TR AE S50 R IR U3 T 35 % s it
T AR A FITI A% S MR 1) B B, 4 [ R R T
AR HE AT T Can b i R Y 2 2 B R
B M AERBUNT 10 BHER BB R BUNT
1.5 W FUED , LB 1k MR R 8 f A 2 . e AT
PRI R A 7 T L T B S R B R RO R
AT A B A BR A o T L e A Al
BB AR AT By R A AT A Al Sk Al 2 4R O
B A A XURS: I 48 A, i DA X T 7 i 0
RG] LUAT R iz e 1) L

P 3 1T 7 Al s 00 90 2R ¢ e i 0 A 0 A J%
o F T IR BROR R GE B R AR AR G AR AR i K
PFEER B AP 1 e 7D G A S T 8 Sk B
15 DRI <08 2 45 110 B B8 LA bt T DRI, 1) D L
T Sk S5 ARG 48 5 A A9 R R 5 EAR IR IR B 5 5
TE M JZ= R A8 v B A i g DBl L L A5 M B T A
s A 0 D HE R L A R AE IE B O AN KU 48 O

ol B

B 1 MU B Al AN TR R G B AN R
Fig. 1 Components of the anti-collision system in off-

shore cluster well drilling
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Fig. 2 Spherical wave generated by drill bit (ver-

tical profile projection)
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Fig. 3 Fitting curve of casing attenuation coefficient of Well L5
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Table 1 Distance between Well L11 and L5 and error analysis

9 /m ‘ o 5% 7R Comp‘ass ESE] HIRHR 2 L % 9 /m ‘ T 0 A 7R Comp‘ass Hih MR .
TSI /m hob i/ m AR /m Hul i/ m
255 9. 36 9. 20 1.74 380 9.78 9.58 2.09
260 9.47 9.45 0.21 385 10. 56 9.94 6. 24
265 9.57 9.63 0.62 390 11.59 10. 29 12. 63
270 10. 00 9.78 2.25 395 12. 33 11. 33 8. 83
275 9.48 9. 86 3.85 400 12. 83 12. 60 1.83
280 9.69 9.92 2.32 405 13. 55 13. 26 2.19
285 9. 89 9.91 0. 20 410 14. 33 13.91 3.02
290 10. 10 9. 87 2.33 415 14. 86 14. 56 2. 06
295 10. 07 9.78 2.97 420 16. 00 15.18 5.40
300 9.85 9. 66 1.97 425 16. 55 15.79 4. 81
305 9.74 9.49 2.63 430 18. 01 16. 37 10. 02
310 9.69 9.29 4. 31 435 19.12 16. 93 12.94
315 9.42 9. 06 3. 97 440 19. 97 17. 45 14. 44
320 9.47 8. 80 7.61 445 20. 30 17.93 13.22
325 9.06 8. 54 6.09 450 23.39 18. 45 26.78
330 8. 85 8.27 7.01 455 23.62 18.91 24.91
335 8. 44 8.03 5.11 460 26.05 19. 45 33.93
340 8. 00 7.81 2.43 465 26.63 19. 77 34.70
345 7.76 7. 64 1. 57 470 26.99 19. 17 40. 79
350 7.73 7.56 2.25 475 27.65 20. 55 34.55
355 7.64 7.54 1.33 480 27.30 20.91 30. 56
360 8. 14 7.66 6.27 485 27.15 21. 24 27.82
365 7.89 7.77 1.54 490 27.83 21. 56 29.08
370 8.51 8. 15 4. 42 495 28.95 21. 84 32.55
375 9.10 8.52 6. 81 500 28.57 22.13 29.10
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