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Key Technologies of Drilling and Completion for Economic Development of
Tight Gas Reservoirs in Dongsheng Gas Field

JIANG Xinli, LI Mingzhong, ZHANG Junyi, DONG Qiangwei, LI Dehong, SONG Wenyu
(Technology Service Company, Sinopec Huabei Oilfield Service Corporation, Zhengzhou, Henan, 450006, China)

Abstract: In order to solve the problems of complex leakage and collapse, low rate of penetration, and high
requirements for cementing integrity during drilling and completion in Dongsheng Gas Field of Dongsheng Gas Field,
key drilling and completion technologies were studied based on the analysis of engineering geological characteristics.
Efficient prevention and treatment technologies for leakage and collapse were formed by optimizing the casing program
and developing KCl—polyamine strong plugging drilling fluid system and KPD plugging slurry. Drilling speed
enhancement technology for heterogeneous formation was developed by designing personalized PDC bits and drilling
parameters, optimizing bottom hole assembly, and supporting wellbore trajectory control. Horizontal well cementing
technology for low pressure-bearing formation was formed by developing ultra-low density cement slurry, elastic and
ductile anti-channeling cement slurry, supporting technology of fully sealed cementing, and achieving efficient
displacement, tail pipe suspension, and reconnection process. The above key technologies for drilling and completion
have been integrated and applied in 94 horizontal wells in Dongsheng Gas Field, reducing the average drilling cycle by
34.4% and the completion cycle by 32.1%, increasing the cementing quality rate from 26.7% to 84.3%. The research
and application results indicate that the key technologies for drilling and completion in Dongsheng Gas Field have a
significant effect on speed improvement and cost reduction, providing engineering and technical support for the
economic development of tight gas reservoirs in the northern edge of Ordos Basin.

Key words: tight gas reservoir; leak prevention and plugging; drilling fluid; drilling speed enhancement; cementing
integrity; Dongsheng Gas Field
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Fig.1 Conventional three-section casing program of hori-
zontal well
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Fig.2 New two-section casing program of horizontal well
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0.1%~0.2%K-PAM+ 0.2%~ 0.3%NH,HPAN, % Ji
FEHIZE 1.10 kg/L LU, w3k B6BE 30~40 s, &g
JeRPEHIAE 10 mL DA I8 K 4155 5598 3 1 A b
J2, 38 MK K-PAM i, DL/ BB DRI R . iF
AR R, D IE 0.8%~ 1.0% L H M HI 7] L 0.1% &
JEe A #13)  0.5%LV—PAC F1 1.0%~2.0%NH,HPAN,
P hi g e AL T 6 mL, TR A4 Tl ¥ ; —JF
SERF, RS EMRT 1.12 kg/L, —JFHT, A KCI,
RPN A A ZLIR R AR | 200 Tl PR % 45
H LAY, 55 B PR & 112 kg/L, JEREALT 5.0 mL,
T b Z6E 40~50 s, (i R U8R KT 10 mL, 3]
Y171 5~8 Pa; Bl & I RHA K, #hsu il 7] . #3
LB D R 1 R s B A AR R A MR R, B R T
A8 THE 2 BORHE R 120kg/L, ABRTHEE 1.23ke/L,
T b BB 50~ 60 s5 /K- Befli i e 55 J2 iF, Yy 3B 50
Fk 2 7 35 A0 25 6, (R 3IF 8 40 Bl R 45 . 4 K FLIR S5
IR IR KT 7.0%, HERE 1.25kg/L,
23 HELBFHESHHREREA

AR HMEERFIEE 2R, BRI A 5 E2ERK
I R4 o TEIREIEIERT, S R00 i 25
T L 4% ) A o A% 36, 3 AR K BE I G, IR R
I8 N G R UK 1prisd i< R ] S AN o N R W
S, AL T B 0 B R O B T B R, D R R
it 71 KT 7 MPa(250~375 pm £ W IR ) 5 45 B XIH
T ZH I, 5 I d kb FE B IE B}, K i daf 1 2R 4 o
1, B R 16 B2 3, BELDRT T 1) 24 s
BExb 22 OB PRI %, B8 & 2L £ 38 5 B W7 £ 28 5
B3 oA DN T 1| IS /5 I SN o = SN .t
Sy A T K 35 R (KPD 321 iR IR B
SR A PR SR | R0 R S R M, B GREOR T
20 MPa/(12 hx70 °C ), 4% HE K T 5 m’/h i,
B AR T ORI R TR, AT A 4 A
T3 , — I P R T 90%.



FAT S R E AR

LR R L N « 13-

3 ARy E B PR ROR

31 R M5 PDC g5k

TEEIFBOHAT TR A S bt ¢222.2 mm
Bk R A HIIE . 916.0 mm B-H F . RS, A7)
Hely “ =weth+738 07 df, JEHEfm B 2~3 4
W, TR HERE TR e e, “ — gL e E B, T
B B 1) 1 AR M A SR, $222.2 mm
Bl Sk R IR E Y T 3L ¢16.0 mm A R L6 4
$10.3 mm FCHH rhms g, BUHE A 4549 521t R HE N
“EICHRHTFIK” A6, RNHEETRE R, — a8
S gp R AR R, — B SEURHEB . FEAKE
Bt AT T4 m BB YR, ¢152.4 mm 43k R
FIF . ¢16.0 mm B G R BHEG S5, Tif SR &
A, HTHEN “ =RiIG+FE R A4, 28N AR
e, RN A, 12 Bl 58 AR B .
32 s$hHESHMHEIT

o 5 2 80808 e, R A8 GRS R 43 A T
AR A Bl ORI R CHE P O B Bl s L HE ),
FEXT L 7S] )27 4l A R, S5 5R LI 4 181 5,

6 Al —— HPal
HEL4] HER 4]

§l—— o —— AL

— gar —— AT

4 |— LaaTa

Z

0 é 1‘0 1‘5 2.0 2‘5 3.0 3‘5 4‘0 4‘5
3/ (r'min)
B4 BFENHESEERNXR

Relationship between drilling speed and rotational
speed at each layer
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bit at each layer
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Table 1 Optimization design results of drilling paramet-
ers for segment and layer in Dongsheng Gas Field
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