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Key Technologies for Drilling and Completing Horizontal Wells with Ultra-Long
Horizontal Sections in the Sulige Tight Gas Reservoirs

SHI Peiming, NI Huafeng, SHI Chongdong, WANG Xuefeng, WANG Wanqing, QU Yanping
(Changgqing Drilling Company, CNPC Chuanging Drilling Engineering Company Limited, Xi’an, Shaanxi, 710018, China)
Abstract: The drilling and completion of horizontal wells with ultra-long horizontal sections in the tight gas

reservoirs of Sulige Gas Field is subject to problems such as high circulating pump pressure, large friction torque, low
rates of penetration (ROP), difficult borehole cleaning, and difficulties in running the completion casing string. In
response, the technical difficulties in the drilling and completion of such wells were analyzed. Research was conducted
on technologies such as optimized allocation of high-efficiency drilling tools and equipments, borehole trajectory
design and control, horizontal section drilling acceleration and cleaning, rotary steering system (RSS) drilling, strong
inhibition and lubrication water-base drilling fluid, and “rotary guide shoe + casing” floating running, etc. The key
technologies for drilling and completing horizontal wells with ultra-long horizontal sections in the Sulige tight gas
reservoirs were developed and applied in 2 wells with an average well depth of 7 027 m and an average horizontal
section length of 3 719.5 m. The drilling cycle was 50.93 d, which meant that the proposed technologies achieved a
favorable effect. Between the two wells, the Well Jing50-26H1, with a total depth (TD) of 7 388 m and a horizontal
section length of 4 118 m, established the records as the deepest well in Changqing Oilfield and the longest horizontal
section of onshore oil and gas wells in China at that time. The research and application show that the key technologies
can provide technical support for the efficient exploration and development of the Sulige tight gas reservoirs and a
reference for safe and efficient drilling and completion of horizontal wells with ultra-long horizontal sections in tight
gas fields in China.

Key words: tight gas reservoir; ultra-long horizontal section; horizontal well; rotary steering; water-base drilling fluid;
floating collar; Sulige Gas Field
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Table 1 Typical “conductor + three sections” casing program
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Table 2 Circulating pressure losses of drilling tools in a ¢152.4 mm borehole under fixed flow rate
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Table 3 Parameters of drilling tools with different connection types
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Fig.1 Tensile strength check of horizontal section
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Fig.2 Torsional strength check of horizontal section
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Table 4 Properties of expanded fluid loss reducing cement slurry

PR /MPa

e I/ APLIEZ it/ W RAE PR KRAMK
: (kgL™") mL 55°C/24h 55 °C/48h Bc Be min #E, %
Kk 21.0 24.5 415
g 1.88~1.92 36 25.0 30.0 12 70 364 0.1
B 27.0 325 314

W DPUEREE IR 25128, 55 °C/24 h38TESS CIREET %4k24 h, 55 °C/48 hi§1E55 CILEE T #4k48 h; 2)H1L 451485 °C/40 MPa.
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£ 138.2 mm, A% [A] B 7.1 mm, 45845 32 5l 3F 4% [
B/ 5.6 mm, TR T 1, S0k A, hitk,
TR fE p R “ WM+ W7 A A HE R TR,
I LRy, 3mSR RO, Wb . P EE kA
KA, AR S B i T A R R AU
JE 3 A A A B 250, SR 0.8 m/min HEHEF K,
P KR I TOURR 355 R, A 400 3 e R R A B S B
IHE R E 0.5 m /min, FHZE 3 TR, FRAGIF 25 K
1, VABEAR A U b 2 | D3 3 1 UG o
273 EEHEHK

—RIE B ¢114.3 mm = S PEEE K IEASEA
SER SR | 5 RE AT | TS ShBE /N | R R AT
ot MR AR, SR IR eSS R E S AL, %

BRI AR R ERCR I, U i BRABOK, n] R R
JERRAR T B M R EER . K-FBr g 2 B E L
1 RS SRR BRIESS ; HEA BB, RHIFBHOR
EENE, 83 REELH 1 A5 HEEEkIE
e, DUORIEE A b B2, B 4 i 0B 4 G T o e
WL “TEAEIL T LG, B K U8 IR THURR SR A ]

i,
3 B

3.1 EHEKEHR

I FEUAR B0 SR R KT BB 1 8 OB R
TE3 45-24H2 A% 50-26H1 H 4T T iR 56,
Jite T3 i o TG T R R A 2 O R A, B AR AR
RAfo 2 FHRE I BARE R FE bR L3R 5,

x5 REHBEARER

Table 5 Technical indicators of test wells

Iz SERHT/m KBt /m BRI SEHJEHY/d IR BB/ (meh )
%§45-24H2 6 666 3321 44.44 10.02 56.04 14.81
%750-26H1 7388 4118 57.42 7.79 65.21 11.62
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7027.00 m, FHKF B K 3719.50 m, I E5 I 5
50.93 d, F-IIHLA A £ 12.94 m/h, FHorp, 35 50-26H1
R IR 7388.00 m., ZKF- Bt 4118.00 m, B3 T
24 PR S I e A e L I AR K B R
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1) R A b SCRY IR B8 BT 4 AR, 42 8 i At
S D3N O I BE I B R TR A, SR R G RHH 5 A7
75 2, B4 S B4 M B AL R I E 6°/30m, H
BRI B A A AL R 1 12°/30m [ E 5°/30m, BERH %
I 30%. FHHHRFLIE PL AL B TR /Y EE W3 6.

HF IR E R E IR

Table 6 Data of optimized borehole trajectory design

AAAEEAR/((°)-(30m) ™)

il 1 RE IR /m fRAZH/m A S /m X - EEBH/KN
2B BB BB
PeAbrT 1 000 600 3200 0 4 12 423
RtaE 650 600 3200 3 6 5 273

TE: LRI, 18« H—I8 AR fi—Re—E— KB 5 IR ETH, 18 “ BE—I—R— e R i —Fa—Ig—K B .

2) % 45-24H2 - F¥E 50-26H1 HH R T
“SF56H3 # PDC 4k +iR T4 H+MWD” 14 B
A AT R E, B RSk e R 1455 m, LR
11,73 m/h, P25 HUEL S R 906 m, P ALK AL
# 12.53 m/h, BARATTH 7 T 53.74%; #HF B H
T $165.1 mm K J3 ¥R &, 1 X3 Sl B LA L
6.55 m/h, FEA N FHIZ K 1 935 4 BsF 11 ¥ 3h i 15 LA
BB T 87.23%; AKFBUW T ¢127.0 mm 7K Jj
P #, V3 S AL HE NS, 3 4.39 m/h, 5 R R H
K TR G A RS T 126.6%.

3) A FEAR K P B T B R R A |
TR, SYBEV T “PDC &Sk 2 AT 4G B+ MWD+
KRG %7 W A LA A Sl g HA 4.
e 7 5 ) Bl RSB0 B E 50~ 80 kN, B 85~
90 r/min, HE & 18~20 L/s, % & 30~35 MPa, L H
Bt f K2 s AL % 2.81°/30m ., - 14 4 i A8 Ak R
0.74°/30m, 43 1] Lt & B BL24L A 1% 20.93% F1 60.63%
(W22 7), HHRBE V0 . 5886 R JB0OEE B 30~
45 kN, H1%H 18~23 kN-m, 5% F & M 4L B4 A 56
#2000 m < 7K - B i EE BHAH R AH 2 o AR G Sk
02y BAR AR50, 3 45-24H2 - F13E 50-26H1 K F
BEtb 5 56 18 R4 510 100% . 99.3%, <2 4l 18 %4
4 93.9%. 98.0%.

4) B KB FH T e A A0 i T K L A
W, HMEfE: B 1.27~1.35kg/L. B 55~65s,
API JEK i 2.5~3.5 mL ., (m ik = R U8 K i 8~12 mL,
MR 22~35 mPa's, Y] J) 10~ 14 Pa, 3% Lk
0.45~0.60, & ibHE 0.2%~0.3%., FEHl45H s
FIAETF 10 Pa, sh¥8 R/ T 0.45, £RIE T #5551
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Table 7 Application data comparison of conventional
drilling tools and RSS drilling tools

AR/
o -1
5 AL RifiEEym () Gom) )
BK O OFH
w4524y PDCHELHEIT 33455107 387 177
HiH+ MWD+
HES0-26H1 e g 3270~5 132 3.48 1.98
¥%45-24H2 ‘ 5107~6 666 2.56 0.59
‘ R 1w
¥%50-26H1 5132~7388 3.06 0.89

B, WA T e A K AR K, A RLREAR T EE BHALE, {7
UE T KK B & e m st o 6] X B R [R) 4
FF 1 38 e PEE B | LR EL AR L DL R 3.

P &1 3 AT 4 45-24H2 SR 50-26H1 R H
HETR) %) 4t L 20 A 3, 38 ZE /K7 BE 1500 m A () JEE
BEL 43518 160 1 190 kN, HL%E 4351 4 12 Fl 14 kKN-m,
55 A DX B SR R LR W0 T o 72-58H2 JF (K
B 1500 m) AR LG, T BOZE BHEE AR 32%~42%,
S R 22%~33%.

5) 3% 45-24H2 I HI5E 50-26H1 HF B4 1 % H
T NDS 5 #r2QB 77 424, KOF BT &S A, EE R
FEAIGGE 50%. &8 Z A1, Al Landmark $X4FE17
THE AT, R IF 4 LT BEBH R A 0.5~0.7, AR
B N EEBL R B 0.2, B E E 1.35 kg/L, X
TR E0.83, HRMITEE, ¥ 45-24H2 HIEFBK
3228 mit, EETEHMMEFWIFOEERN
381.3~488.9 kN; ¥4 50-26H1 HIEFEE K 3 627 m
B, EETNTEHMMEFIH D EER 442.3~
587.4 kKN, %% 45-24H2 - HI%% 50-26H1 F 52 £ 0T,
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Fig.3 Comparison of friction and torque in drafting process with different drilling fluids
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Fig.4 Comparison of friction in running of completion casing string
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