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Study and Application of Reaming While Drilling in Deep Directional Wells

Bai Binzhen''?, Zang Yanbin®., Zhou Wei’, Huang Hechun®, Sun Jikai’

(1. College of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing, 102249,
Chinas 2. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China; 3. Petroleum
Drilling Engineering Research Institute, Northwest Company , Sinopec,Urumqi, Xinjiang,830011, China)

Abstract: In order to address technical difficulties in reaming after drilling in directional wells,such as
high torque,ease in breakage of reaming tools,long reaming time and poor reaming result,study and test of
reaming while directional drilling were carried out. Through analysis of features of reaming tools at home
and abroad as well as field application, CSDR bi-center bit was selected as the reaming tool, matched with
475K4570 adjustable mud motor providing force. The nozzle combination and hydraulic parameters were
optimized according to the principle of rational distribution of hydraulic power. In the Well THA , success-
ful reaming while directional drilling was realized in China for the first time,at the curve section from an inclination
of 14. 13°to 42. 50°,the reaming section is smooth, with an average rate of over-all angle change of 5. 554°/30m and
an average hole size as 173. 99 mm,saving 50% of the reaming time. Field test shows bi-center bit, matched with
PDM, can realize reaming while directional drilling in deep slim hole. Good reaming effect and short reaming time
have made it become an effective means of reaming in directional well section.
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Table 1 Comparison of different reaming tools

R L E AT LR e TR
\ RIE AT LS BR i 1L, kI AL TIERE EIRRR NIFIR I
P WAL o 5 12 TRTRAR i M % 2
WIEMEREDIATIL SR L. AIF R, W Bt TR R 2 B R
T 25
A e BIEFHMZR  JEm i I o2 R
- MRS L PRRRRR S8 7 A L

AR SRS HEAT Y AL

T, L 2l i

BT 1R DALY LT B T A 52
P RE a5 ANIE T B /N IR GE 10 7 L 5 2) ¥R K
FL TR iy FHEE AL A8 14 3 A T 0 A R 3h 7 L A

PEAT YL R T HAE TR = AR S oL
9 00 FH 5 30 A 0 4 L T H F2 MR T B0 SR B
AL, T H AT SE PR B . B A2 IR IR RS 52 iy 45



% 41 B 4

QB F R IR G M4 L KBRS " 75

/ST TN IR LR
3.1.2 LT RBAEZT®F T EAERL

[l A1 5 87 4 ) CSDR & 81 300§ LAl 3k B
A R0 AR v e 2 10 ) AT i FLAE
A HUAS T L™, CSDR XU 8 3k SRR % 3 1
P ALBE, iy SR Be Py L BOR £ LB . HE
BEEA R DI T WAL b T YL B
I B X A8 o 52 7 1 Al Sk B RRUE 1 5 2) Tl fL B
4 D355 L A% S IR A A 1) b Y e Ak 9 FRLOR T
180° FR A JH: 1) X % 187 ) # 3 SE L T 9 FL B - 1 1Y
52 I35 it — 2 RAIE Tl Sk B FRE 1 5 3) SUIR BN
Ty FLBE A UUH A 4 5 1 B Sk B9 AR E L RIIE T
PALBCR .

T FLEE S H
BE (4 i i

LB

Yol iR
T4 ILEB S5 M
B )42 i {6 1D
FidFLEE

wimgr  ROEAEER

AT RR
Bl 1 CSDR Xir§h3k 454
Fig. 1 Structure of CSDR bi-center bit
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Table 2 Optimization of nozzle size

450 5 N W W 34 87 B/ mm? B B/ mm?
S ik FERE / - MR/
¥t P4 /mm MR F48/mm MPa AL mRUL MR PR ERE mm
1 3 8.73 2 8.73 0.78 119 1.50: 1.00 11 433 9975 1.15:1.00 19.52
2 3 7.94 2 9.53 0.83 142 1.05:1.00 11 433 9975 1.15:1.00 19. 23

142 1.00:1.00 11433 9975 1.15:1.00 19. 00
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Table 3 Optimized hydraulic parameters
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Table 4 Drilling parameters of reaming in directional well section

HB/m Bl R /kN T/ (r« min~ 1) % /MPa Hemm /(L e s P H/ (m e D)
5 712.00~5 861. 74 10~30 0 24~25 12 1. 31
5 861.74~5 865. 00 20~24 30~35 23~25 12~13 1. 64
&S5 THA FHESHY FLARFRBPUTE R
Table 5 Well trajectory data of Well THA
W /m R/ ) Fifa /() TR /m IKFALHE /m mdt/m A7 /m R/ )« Bom)TH)
5 715.00 14. 60 220. 67 5 714.51 12. 33 —0.19 —17. 38 8. 825
5 720. 00 15.57 226. 17 5 719. 34 13.63 —1.13 —18. 28 10. 360
5 750. 00 21. 41 234. 80 5 747.87 22.70 —6. 86 —25. 39 6. 360
5 775.00 26. 86 233.56 5 770. 66 32. 80 —12.77 —33.78 6. 540
5 800. 00 28.56 223.93 5792.77 44.41 —20. 42 —42. 56 2. 040
5 825. 00 33.62 221. 80 5 814. 26 57.16 —29. 84 —51.17 6. 080
5 850. 00 40. 05 219. 87 5 834. 26 72.10 —41. 20 —60. 93 7.720
5 865. 00 42.50 218. 88 5 845. 55 81.93 —48. 82 —67. 20 5.111
THA H-EmbEgsy fL /ﬁzik&‘ BT T U R [3] Rodman Dave, Wong Thomas,Chong Adrian C. Steerable hole

M, %2 W) B FL BRI S IR 173,99 mm, H
A BN 175, 85 mm, KA T EOF
FH A4 H 170. 82 mm, i3] T A FLEE .

5 45ie Ml

D FEE N E RSB T R I/ I IR E 1) Bl A 5
FLAE Y. PR35 56 2 B L 3l ok 0 ok AT 4 L L AR Ak ok
MR 20 5 FK 0 280 oAt T2 80 A T 5. T 22k
TR AE BEA S TRFH /N H R A 1R T 5 18 Bl B 4 L 2 AT
A7 ] LS B AR B 42 ) A AL A 25K

2) s 1) Bl T AL A Sk AR G 00 i Sk R 45 4
EZERIBR . RE 1 BB B LB Bl Sk 552 P Al 5 Al
S M BHA B 32 J3 01 R 5 45 B Sk ok S =
e B4 PSR A5 B B8 T 3B T 2 A Y O AR L A
Tt — 20 1 BRI BIE 5 AL B 16

Z & x #t
References
(1] SBoCiE, fkE XL ST 1= 1 I8 RN IR A I AR L) ], A
haE IR B AR ,2010,38(6) :113-115.
Guo Yuanheng,Zhang Jinshuang. Sidetrack technology of Well
Yuanbal—-C1 with ultra deep slim hole[ ]J]. Drilling Petroleum
Techniques,2010,38(6) :113-115.
[2] Barton S,Garcia A, Luther C,et al. Unique bi-center technolo-

gy delivers in demanding directional applications[ R]. SPE
121950,2009.

[4]

[5]

[6]

7]

(8]

(9]

enlargement technology in complex 3D directional wells[ RJ.
SPE 80476,2003.

A, XIS, R El, % RWD BEES P IR T4 4 &
BESRHTLI]. #2R 1.°25,2007,30(1) :8-9.

Shi Xiaobing, Liu Peng, Wu Yingkai,et al. A BHA strength a-

Y 55

nalysis of reaming while drilling[J]. Drilling & Production
Technology,2007,30(1) :8-90.

TG WY, EEG AL BEAR YL TR R AR )] R Tk,
2006,26(3) :71-74.

Ma Qingming, Wang Ruihe. Study on tools and techniques of
teaming while drilling[J]. Natural Gas Industry,2006,26(3):
71-74.

HSE R R AT S T R Sk A R R R SR B R[],
Ml B TR, 2002,8(7) : 14-20.

Shen Shouqing,Zhou Runcai. Bits help operators achieve objec-
tives[J]. Foreign Oil Field Engineering.2002,8(7) :14-20.
VUG, PDC 9 IR &8 Sk A9 B ) 5 300 () 0. 40 ol Bl R R,
2006,34(3):62-63.

Sun Mingguang. Development and test of a PDC reamer[ ] ].
Petroleum Drilling Techniques,2006,34(3) :62-63.

Morrison W, Baggal Z,Baxendale B, et al. Optimizing wellbore
design using solid expandable tubular and bi-center bit technol-
ogies[ R]. SPE 92886,2005.

XNE S, B 7, 54 %, 45, NIAR L 8 R K7 I 9l s 42 3 7 3
Pe[J]. Widm <M ,2011,18(2) : 254-255.

Liu Kuangxiao, Wei Shijun, Guo jin’ ai, et al. Optimization of
trajectory control technique of ultra-deep horizontal well in
Northeast Sichuan Area[J]. Fault-Block Oil & Gas Field,
2011,18(2) :254-255.

(%% MRAD ]



