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Prediction and Update of LWD Curve While Drilling

Guo Yongheng
(Logging Branch ,Great Wall Drilling Corporation ,CNPC,Beijing,100101,China)

Abstract: During the geosteering drilling,the MWD and LWD are usually used to get wellbore trajec-
tory and geological information in real time. However, the real-time data of formation characteristics and
wellbore position cannot be obtained due to a certain distance existing between the MWD and LWD and the
bit,and the actual reservoir condition cannot be evaluated in time, the geosteering result is poor. In order to
solve this problem,a novel method for well logging curves prediction was proposed using support vector
machine (SVM). The offset wells”’data were used to predict well logging curves,and the current well log-
ging curves at the bit position were updated while drilling by incorporating the MWD data. The experimen-
tal results show that the proposed method has higher prediction accuracy and greater stability and higher
agreement with the actual value than BP neural network method. Therefore, the proposed method can get
the geological data between the MWD and LWD and the bit effectively and reduce the prediction uncertain-
ty,which is conducive to real-time geosteering.
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Table 1 Some of the test data in Well CB6D-P1

a pmm P RO A
min * m L+ min API
1 1373 7.07 76. 1 2573 84. 90
2 1374 5.10 79.3 2 587 90. 67
3 1375 3.68 54. 2 2 594 91. 00
4 1376 6. 40 82.0 2 598 97. 15
5 1377 9. 04 88.9 2598 87.00
6 1378 8. 07 87.1 2 581 90. 00
7 1379 8.45 77. 4 2 567 95. 00
8 1380 6. 31 71.9 2 571 112. 00
9 1 381 7.76 83.3 2 576 98. 00
10 1382 5.49 86.9 2558 96. 00
11 1383 7.68 115.5 2 565 95. 50
12 1384 13.59 135. 8 2 566 96. 67
13 1 385 7.18 178.1 2 566 89. 50
14 1 386 9.37 208. 8 2 568 93. 00
15 1387 8. 48 189.9 2 568 106. 00
16 1388 6.99 194.0 2 556 80. 00
17 1389 7.07 188.9 2 554 93. 67
18 1390 3.03 151. 0 2 554 87.00
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Table 2 The natural gamma ray prediction results by BP

algorithm and SVM algorithm

Pk dEXTERZE/APT MAXIER2E. Jr 2% LIPS 4
BP 17.319 24. 46 432. 895 0.134
SVM 7.527 9.88 121. 141 0. 664

M 3 T LA H . SVM T 1 28 B 6% 3 A% J ke
Hh SR AN LG 1 S BRAR AL e U HORTE H AR 2 B xf
REPEEAF . 7ER 3, SVM FUI A [ 9K 10 2 il £ 78
1460~1 480 1 1 520~1 800 m W Bt P Z2 0 1 B
BT REESE TR A B2 . X 510k



+ 28 y i)

B
T

E7 8 # R 0% 11 A

MIEN G 24 iR B 1 467.5~1 483.0 Fl 1 522.5~
1.819.5 m BHBOMZENTF & . T ISR
FR S AR T B A Al T R TS A Sk T Al 1
J2 1) S I s e o BT I3 3o 2 A R S0 L Y 3 AR 0 g
{552 Fsf AT Aty Sk Ak )t SO AR 50 516 T il Al 0 2 i £ S
B HE B Sk B N B H 2 I D0 s AN AR T A Gk
() A P, 8l T2 S s RO AN S
JT TN g R 0 R 2 1A L S T AR R B A 0 £ R
XM IEATE R, R 2 KM, FIH SVM J7 ik AT
AR SR B BP i 5 0 2 3 FUI00 45 SR B R i
o MR | 55 S A AR B B

Bl A Sy S T K Bl BT B AR A0 T il 2k 6F
Ho. A 4 Ha] DU Y B8 S5 5805 i A 2R 02
R 3 S S K RN T I S I Y 1R
2 U HAEH R 1800 m AR E S oA & A AL IE T
FH T D s 50 A A e P N R R 2

5zt

1) A f It Al ) o A2 e 22 e R S R D R R G
PRSI AR B B Sk A M S AR SIS OO L 3R T —

TS A 1)t AL S il £ B 5 12 G 5 4 O A S
SCAR i) HBIL 27 o A5 R X 224 i D00 S+ phy £ 2 A

2) TR BRI S O Ao E T R I
TRZEHE K 51 BE B 00 R A0 Xk 24 i Sk b i A
SRS AT it B SR 4R v T e e T ARG

3D SR P SCAR 1 B AL TSI 00 S £ #) J5 vk AT L
A A T 5 A Sk T A 3t S5 R A 2 R DA S5
HEAT HL T 17

4) BEERR BEAT ML BT R B O SRR ZEAR R A
SRAMN S 10 R B K Ak i T G e S 3 T R TE R Y
LR

& % x #t

(1] mPMSAR VP4 VP B A, TH] o) 5T ) 1o T
(I, 4 A . 2000,24(6) :415-419.
Shi Pengcheng, Xu Lei, Xu Zhangyan. On the forward modeling for
geosteering[ ] ]. Well Logging Technology, 2000, 24 (6):415—
419.

(2] Z@gise, ¥ Sr s, JR A0 W I Al 00 O B R deoi i Joé B G v T LT .
4R Hh Bk Ay L E JE L 2003,26(4) :313-322.
Qin Xuying, Xiao Lizhi, Suo Baifeng. The development of log-

4 TS BB A 5

ging-while-drilling and its application [ J]. Progress in Explora-
tion Geophysics,2003,26(4) :313-322.

(3] BRZim. BT 1) 5 1 B A 37 3F e Xk g7 ) LT . A ol
% ,2003,24(3) :82-85,89.
Zhang Shaohuai. New progress and development direction of
modern steering drilling techniques[ J]. Acta Petrolei Sinica,
2003,24(3) :82-85,89.

[4] Meehan D N. Geological steering of horizontal wells[ J]. Jour-
nal of Petroleum Technology,1994,46(10) :848-852.

[5] Bryan C D,Schroeder T. Geosteering methods: predicting the geolo-
gy ahead of the bit[J]. The Log Analyst,1998,39(1) :44-50.

[6] FERMA . T 2ES 5. kA K Hb 5t S 1] 45 H 7
ARLIT. Fib S5 RAE A 2008,36(1) - 4-8.
Yan Zhenlai, Han Laiju, Li Zuohui, et al. Geo-steering drilling
technique of horizontal wells in Shengli Oilfield[ ]J]. Petroleum
Drilling Techniques,2008,36(1) :4-8.

[7] Vapnik V N. The nature of statistical learning theory[ M ].
New York:Springer-Verlag New York Inc,1999:225-259.

(8] k¥ T. XFHit Mg 5 rmuillI] Ashifeyfi,
2000,26(1) :32-42.
Zhang Xuegong. Introduction to statistical learning theory and
support vector machine[ J]. Acta Automatica Sinica, 2000,
26(1):32-42.

(9] B4, Tyifg P IE SC, 45 B T 3R 1) 2 AL A R 48000 75 i
EEMEARBF LI AR A 2006, 34(6) :83-87.
Wei Maoan,Ma Hai,Sun Zhengyi, et al. The reconstruction of
virtual well-log acoustic velocity technology based on support
vector machine [ ] ]. Petroleum Drilling Techniques, 2006,
34(6) :83-87.



