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Optimized Fast Drilling Technology for Horizontal Wells in the Tight

Gas Reservoirs in Sulige Gas Field
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Abstract: Problems occur when drilling horizontal wells in the tight gas reservoirs in Sulige Gas Field. They
include low ROP, contradiction between formation collapse and lost circulation, long drilling cycles, etc. By analyzing
the formation drilling challenges, technical research of factory drilling of horizontal wells was conducted to determine
the best path forward. The areas studied included drilling mode optimization, “high efficiency PDC bit + high-power
PDM” aggressive drilling technology, mode optimization of wellbore trajectory control technology with different
offsets and sectional optimization of strongly inhibitive low-density CQSP-4 anti-collapse drilling fluid system. After
the study was completed, recommendations were made regarding forming a new optimized fast drilling technology for
horizontal wells in the tight gas reservoirs in Sulige Gas Field. In 2019, this technology was applied in 56 wells
in Sulige Gas Field, with an average ROP of 12.76 m/h, an average drilling cycle of 39.12 days, and a well construction
period of 52.20 days. Compared with those in 2018, in 2019 the ROP increased by 23.16%, the drilling cycle was
shortened by 23.71% and the well construction period was reduced by 16.02%. The research and application showed
that the key technology for horizontal wells drilling in the tight gas reservoirs in Sulige Gas Field had a remarkable
effect on drilling acceleration, which provided technical support and the basis for best practices for the efficient
development of the tight gas reservoirs in Sulige Gas Field.
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Table 1 Results of optimized casing program design of Well Jing 72-68H2 in Sulige Gas Field

*1 FHEHRSEIE 72-68H2 HH G EMRILIBITER

TR B3k HA/mm H%/m EEHA/Mm EE T AMZE EE FAWRE/m TKIEIK IR =
34 4445 50 426.4 EHIES 50 i i
—JF 346.3 500 273.1 el 500 B A1)
= 228.0 3290 177.8 Vak i) 3286 HOTH
—JF 152.4 5209 114.3 HETUH 5204 SR 1500 m




F 48k H S5

£ L4t 5. 5 B AR E BUE ARKF R R ER ©29 .

23 BHESEEHEAR

WSRO Rl % =4 PDC #ik, DL
BCR TR IEAT, 780 R HURIE T AR RE, FEANR] i
JERH “REHTE | e KRR SR TR
AN i JZ AT UG 5 8 T S 8 U I i, ik
i 5 2 A I A IEAT I PDC &3k, TR T — &4k
BTSRRGS0, 35 T IS
23.1 FZHa4kkthik

MR HD B HRRAE, 456« KAeE . mie . K7
B 2505 DU 2 B 5 100, R 1 e 0% Ak
IR R Sk . — IR LT $19.0 mm HAHED]
Hil 15 ¢346.3 mmPDC %3k (SD9551) ; —JF H B il
A H-BEE 7S T3 $19.0 mm BAHE) HIl 45 $228.6 mm
PDC 43k (SD9631), # i=5 —FF L H Bt A2l fs H- BEAIL
PR L, SEEE BB 58 B T L BOF 2w I

Bo BB IS TTH 916.0 mm XCHEYT I #5 | A%
72 IRNHERY 2159 mmPDC 4k 3k (SD6562ZC ), 2
e TR RS E ME AR BOALM B o, « — B gL o8
B IF R B = IR B H L T3 $16.0 mm B
HEVIHI 4 $152.4 mmPDC 43k (SD65621), #/K
- B AILBR R
232 K FFAFMLL

Sy ATHLZ W B, A3 B R TR IRAT . X
G LA b b 2 PTG A, OREFIRAT T | 1 K HE
i R, DU o5 0 RSO R, sE &
PESEFF DB e ol g I SRR, AR R, DA R
IS A0 b, 23 BL A Al 5 A T U 2 DA b )2 T A o 25
I e O B TN | NG ) A R 122
PR ACHLUHE W, By 1k i 5 B AT 7R N 8 A & T 40k
A )2 B R Sk S RN (L3R 2) .

x2 BNESHRMEER
Table 2 Results of sectional optimization of PDM type
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HIFBAMAE  7LZ185X7.0-5 5 10.65
R B TLZ165X7.0L-4 4 8.30
KB TLZ127X7.0L-3 3 3.47

7.49 1.82 140 145
4.28 1.64 108 93
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Table 3 Optimization results of aggressive drilling parameters

IR H A2 /mm B b 22 FE/(rmin)  BHFEAN  BRRCHERY (L) BSRMORE/(mes )
228.6 BB B TR 70~80 140~220 38~46 1.35~1.63
215.9 FHEE RF WA —A T4 60~70 120~200 35~38 1.46~1.58
152.4 KB fEFH 50~60 100~140 15~19 1.48~1.88
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Table 4 Deviation increasing rule of screw with different bending angle in different well deviation interval
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A/ (0)
TLZ165X1.50°124T TLZ165X1.75°024T TLZ165X1.50°12FF TLZ165X1.75°W2FF
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50~70 14.99 24.98 22.64 36.63
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Table 5 Comparison on the effects of hydro-oscillators used in horizontal section of Well Jing 100-21H2
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Table 6 Comparison on technical parameters of horizontal wells completed in 2018-2019
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