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Abstract: The Permian igneous rocks formation in Shunbei Block of Tarim Basin has the characteristics of large
thickness, high hardness, developed fractures and strong heterogeneity, which leads to low ROP and long plugging
time. the average drilling cycle increases by 1.5 times compared with the adjacent areas. In recent years, through
continuous  strengthening the drilling fluid plugging technology and the optimization of high-efficiency drilling
technology, the leakage and plugging time have been gradually shortened, and the drilling index has been increased
year by year. In this paper, the main controlling factors affecting the long plugging time and low penetration rate are
analyzed, and the plugging technology is improved by adding bamboo fiber and deformed particles into the plugging
slurry. The applicable conditions of the impact tool are clarified, and the PDC bit with aggressiveness and impact
resistance is optimized. Technical countermeasures such as improving the structure of the mixed bit and supporting the
high torque and long life screw have achieved remarkable results in increasing drilling speed and reducing cost, which

provides guidance for accelerating the efficient exploration and development of Shunbei Oil and Gas Field.
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Table 1 Drilling efficiency comparison of Permian Igneous Rocks in different regions

X HH/T W/ m R /m o JRE/m o R ATEEC HUAMAS T/ (meh) AR /A AL ER /m
51,241 8 4505 4958 453 4~5 3.02 18.6 113~91
1S5 Wrgdal 55 3. 441t 6 4498 4968 470 2~3 3.39 10.8 235~157
Sy 14 4501 4963 462 3~4 3.21 14.7 154~116
Ik 9 4823 5388 565 6~7 1.87 31.9 94~81
55 g 5 4505 5116 611 3~4 2.91 24.8 153~122
-5 14 4664 5252 588 4~6 2.39 28.4 118~98

CERAKBEEH T, EFT 2 R EH
BT xR A 2 TR . R E O S B 34 1
PRI 5 T RS GE B L O e A 0 2 4
W EITA 198 d, Hovb 4 1130 R 400 1 T 2k 0 & R A
Fll, I g & 0~50.50~200 K >>200 m® 1 Bt 5

B3 0 R 5456 .23% .23 % o MR 4 T 3k A U 2k B
T 7RI T 2T, BARN AT 287
A YRR R B U A RE G R R B T R0 e A
T, 1B 35 U 12l 284 15 %0 ~48% ¢

U T2 B MR IR 2 R o

®2 MHERAMNERIZRME

Table 2 Commonly used plugging process and materials in the early stage
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3 EBAERIRES + A ZE IR A SQD-98(4H ) / L E 8 4~8 26
4 U+ SQD-98+5 %6 Wil R 7 4 T 1) - 58 s+ B B 3 R R 4 5~10 32
5  PB-1+CXD+ & B+ A%k 52 -4 +AZ Ak 5E o + Wi 7 -+ 08+ R 4 5~20 48
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Fig.1 Electric imaging logging of Permian igneous rock
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Fig.2 Electron microscope scanning of Permian igneous

rocks at 2000 magnification
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Table 3 Effects of different ratios on rheology

and sand bed filter loss

B L
e Rt Y B

WVEREEE /) 20~60 HRP IR

B MR B (mPass) AR /cm
1 0 0 0 16 ESS
2 9 3 2 28 5
3 9 2 2 24 5.2
4 9 2 1 22 5.4
5 9 1 1 20 5.7
6 8 3 2 26 5
7 8 2 2 24 5.3
8 8 2 1 21 5.4
9 8 1 1 20 5.8
10 7 2 2 23 5.3
11 7 2 1 21 5.4
12 7 1 1 19 5.9
R4 20~60 B RS KA EBESITM
Table 4 Evaluation of bearing capacity of
20~60 mesh sand bed
SR _ HRIERE I /MPa
! 120 °C
I 0 0
BEH A 1%SZF 4.0 3.0
I+ 2% SZF 7.0 6.0
I+ 3% SZF 7.0 7.0
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Table 5 Recommended plugging formula and process at different leakage rates
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Table 6 Application effect of plugging technology 100 - = Jigt1L 5 [X 120
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Fig.4 Assisted rock breaking tool with service

time above 200h
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Table 7 Application comparison of torsional impact tools in Permian strata of Shunbei-1 Block

H= HE/m

Bide  FERHURIRE/MPa i/ (Les™)

/KN B/ (remin')  #ER/m ROP/(meh™)

60~120
80~160

SHBX 4800~5108
SHBX-2  4946~5042

U513S
U613M

40 120 70 308 10.27
35 100 60 96 1.88

T :FEER 311.2 mm, YR I % 1.26 ¢/cm®; 254 mm HLof T B HE&R 48~75 L/s L% whili 1627 Nem.,
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Fig.6 Threshold torque and WOB profile of PDC bit
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Table 8 The requirements and situation of the screw torque in Permian strata of Shunbei Block
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