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Research and application of drilling and completion technologies for
slim-holes in North Ordos Gas Field

YU Zhanmiao

(Petrolewm Engineering Technology Research Institute, Sinopec North China Petroleum Bureau, Zhengzhou Henan 450000, China)
Abstract: Technical problems exists in slim-hole drilling of North Ordos Gas Field such as drilling and cementing high
pump pressure, low rate of penetration and imperfect drilling technology. Well bore structure, track profile, drilling
pipe, dynamical drilling tools, PDC bits, slurry density, number and setting position of the casing centralizers were
optimized, and thereby formed the fast drilling and completion technology for slim-holes with low cost. 200 wells were
tested using this technology, as a result, the rate of drilling cycle was reduced by more than 12%, the mechanical
drilling rate increased to over 18m/h, the drilling waste and slurry for cementation decreased by 27% and 41% on
average, about 500 thousand RMB on average was decreased for single well drilling cost , the goals of cost reduction,
efficiency improvement and environment protection were achieved which find out the direction for low cost and high
efficient development in North Ordos Gas Field.
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Fig.2 Different borehole sizes and formation collapse

pressure around the well
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Fig.3 Diagram for casing and hole clearance selection

O177.8 mm REH ALY Zh T RZEHRES B
AR U R R RS R BRI A B R L S
I I EE RN R I R 01524
mm 4 3k B B8 O T A 088.9 mm il 2 EE R
B E I I 2.

JET . — IR 0241.3 mm &5 kg5 gk, O
193.7 mm REH AKRE R N R 2w A iLE, JHiE
R I R R AGE PR ER A B L 5
e ISR A E ; —JF R 0165.1 mm
ik BE E 28, IF T A Q1143 mm i ZER , %M
EE BT

MR L AT L, AN 7 A SE I X L L B A5 T IR
i B A& AT A, oAb A — 30, R IR R
bR ES [ B AR T 07 4 — A R TR AR T [
B EMIERBGER L, FRZATRER T A E L,
EAHMFMHENRE . AU EHESE EEN

2z —

AR —o0
x1 AR
Table 1 Schemes comparison
T ik i -
RIZEETHIAILE 20 m, I+ HL400 m
T, RE YW
PDC+ 4T +0101.6 mm &5 FF , 43 4 4l ik PDC AT+ 0127 mm B 4T, 5 4 5 ik
B — Uk 4 ) A 5 %
b K 0 0 2 TR A W B TR
5t PDC+ 24T+ 088.9 mm 45T, & & 4k itk PDC 24T+ @101.6 mm &5 4T , 5 & 4l ot
JE [ R H R R LA R
THIRB OSBRI T2 R KR AT L 1 300 m IR UK GR E O
VRt J22 R FH 4 1 AE i R B T2
K JH 35 MPa 2 9 B Wt g8 415 +7 inX3 ¥4 R 35 MPaZ B mt 2 4045 +7 % inX4 14 inX 70 MPa %
in X 70 MPa &4 3% Bk
FHRTZE EEREREATZMERENZENTYZ EEWERN T2 ESMEWIRE S ZERTZ  HAH
FENERMT L
= WA TR mSE AL, 1024 (127 5, 60" ALIRE AT L BRI AL L 1024 (127 3, 60 AH AL R TE A AL, FL %% 20 &/
” FL,FL% 20 & /m, LW 220 KCHE ) m, 55 FL 290 KOV WL 5 32 25 780 8 0 5 FL (9 FL o &
0.65 m*/min)
JEZAEH 088.9 mmX6.45 mmXN8O( L N JE >70  (114.3 mm X 6.35 mm X P110 (Bt N JE>70 MPa); E& I &
KIFE0 MPa); KQ65-70 K J1 24 H: [ KQ65-70 2 e 243 11 5 1% 22l 48 KQ103/65-70 B =243 1

3.2 MEMmALEIT
B8 T B ) T R e R R R T R
LB T UIE P A S = Bl T GE | Rk Rk B

ER it X J3E i /0 3 gl B R R BE A - AR
=B B R AT BN A A TR R AR R A T
ARER N TAME R S HERGE R . B T R AR R



45 50 4545 6301 T o 2+ B /N R 5 3 O AR I 5 B 139
SRR R A BB RR A PUE BT . 3.3 EME ALk

H 4 S R, BE A i R B R JERHA N 4O
S NE P SIS ) N G (N R S A R NN V= 5
B 10°~25Cof B IS R ) TR 3°/30 me

3860 - 140
& JFIER

3840 m 135
E 3820 130 ?
£ 3800 125 =
= 3780 120 #

3760 115

3740 | | | 110

700 1200 1700 2200 2700
ERA/m

4 ERRSEAHERMERXR
Fig.4 Relationship of build-up point with footage

and friction of the whole well
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Fig.5 Relationship of inclination angle with footage

and friction of the whole well
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Table 2 The inner diameters of drilling tools and the

annular clearance values in slim boreholes mm
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Table 3 Comparison table of hydraulic parameter data simulation of #101.6 mm and (#¥88.9 mm drilling tools
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Table 7 Performance parameters of drilling fluid system before and after optimization
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Table 8 Reservoir damage evaluation of drilling fluid system before and after optimization
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Table 9 Drilling fluid performance control parameters of each well section in slim hole well
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Table 10 Casing centering and friction simulation for slim hole
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