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Key Technologies for Drilling and Completion of Horizontal

Shale Oil Wells in the Jiyang Depression

HAN Laiju, YANG Chunxu
(Sinopec Shengli Oilfield Service Corporation, Dongying, Shandong, 257000, China)

Abstract: Since the geological conditions of the shale oil reservoir in the Jiyang Depression are complex, there
are many technical difficulties during the drilling and completion of horizontal wells, such as high safety risk, low rate
of penetration (ROP), low efficiency of wellbore trajectory control, high complex efficiency, and poor cementing
quality, etc. The key technologies for the drilling and completion of horizontal shale oil wells in the Jiyang Depression
were preliminarily developed, benefiting from the exploration and integrated application of optimization design of
drilling engineering, ROP and efficiency enhancement for the horizontal wells, development of high-performance
synthetic base drilling fluid, and cementing quality improvement of the horizontal wells. Moreover, these technologies
were successfully applied to eight horizontal shale oil wells. The average drilling depth and average ROP were
4402.60 m and 8.86 m/h, respectively, indicating that one-trip drilling was realized in the kilometric horizontal section
of horizontal shale oil wells in the Jiyang Depression and thus the complex efficiency was lowered significantly. This
study can provide technical support for the effective development of shale oil resources in the Jiyang Depression and a
reference for best practices in the exploration and development of other shale oil blocks in China.

Key words: shale oil; horizontal well; casing program; synthetic base drilling fluid; cementing quality; Jiyang
Depression
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Table 1 Application effect of hydraulic oscillators in the
drilling of three horizontal shale oil wells

HE HERUm ifhmiE/a UMESE/ (mhT) AR, %

YYP1 676 117.0 5.78 39.87
FYPI 744 169.5 4.39 38.62
BYP5 573 92.0 6.23 41.26
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Table 2 Application effect of a rotary steering system in
three horizontal shale oil wells in Jiyang Depres-
sion

HE gEHFEEY/m R /m HURENE/ (mh ) BRIt RHa/ (o)

YYPI 3729~4591 862 10.64 91.30
FYP1 3327~4614 1287 5.70 87.08
BYP5 4048~5379 1331 11.81 82.13
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Table 3 Comparison of physicochemical properties among
three base oils
WA BB BIEE JYRE RS WS
€ (kgL' (mm’s") 5, % °C C

Seqlih

8 57~63 086 3.4 30.00~60.00 54~60 —17.8
Hill 113 0.83 3.8~8.2 3.90 92 300
Sl 125 0.80 2.8 <0.01 >85  —40.0
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Fig.4 Pressure transmission of synthetic base drilling fluid
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Table 4 Temperature resistance of synthetic base drilling

fluid
oy el B SRV shBI Ty APLIER i/
\ Pa (mPa-s) Pa mL
87 1160 5.0/9.0 42 10.0 0.8
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205 C/16 h 750 4.0/7.0 59 7.5 1.0
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Table 5 Drilling results of eight horizontal shale oil wells
in the Jiyang Depression

W W BIRRI B KRB/

= a
_ *
*S m m d (mh™) m #
BYP1 4336.00 2969.75 75.50 8.13 1147.00
BYP2 364500 256829 85.88 10.53 716.00

s
Es
LYIHF 3970.00 3206.57 132.50 3.84 633.00 fEW

BYP 12 3542.00 298991 50.83  6.08  373.00
YYPI 490200 354052 88.05 1216  942.00
FYPI 536400 356457 10887 818 171600 g5
NYI-1HF 4083.00 3619.87 8092 981 15800 feiX
BYPS 5379.00 4309.30 131.00 1217  1059.59

KHEBEA
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