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Abstract: Aiming at the problems of long horizontal section, complex wellbore conditions, difficulty in casing
centralization, low displacement efficiency, and high performance requirements of cement system which restrict the
improvement of cementing quality in shale oil horizontal wells, research on the collaborative optimization technology of
drilling parameters and drill string assembly was carried out to meet the requirements of improving cementing quality for
wellbore cleaning. In addition, the ideal casing centralization is designed by the simulation of displacement efficiency,
and the integral stamping screw semi-rigid centralizer and the water displacement prestressed cementing technology are
also optimized. Furthermore, the strength of cement paste is improved based on the toughness modification technology.
The hydraulic fracturing requirements of shale oil wells can be met through ruducing the Young's modulus and using the
improved cement paste. All these work ensured the cementing quality of Well GY5-1-4H, so as to provide a worth

considering key technology for long horizontal well cementing.
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Fig.1 Diagram of GY5-1-4H wellbore structure
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Table 1 Requirements of wellbore cleaning on rotating speed
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Fig.2 Diameter enlargement rate of complex structure well
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Table 2 Drill assembly before and after optimization
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Fig.3 Basic parameters of annular four phase flow

displacement efficiency model
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Fig.4 Simulated calculation results of displacement efficiency
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Fig.5 Influence of centralizer type on casing centering
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Fig.6 Influence of displacement medium on casing centering

FFR/m

2.3 SRR K JE K AR

TUA I AR S H AR H R RE R, LR o s A
BRI Y 7K 7 24, K U8 A o8 S PO Sy [
Ko B R MR 0 KR A RE R R A o
PEBE | 2 DU T I BE A w80 7 T & 1 G
2.31  JKIRA 12 58 B FU

K 7 R L 4 T 5 4 2 W Sy s R oK e A
B — 5 BT, B ) 2R AR R S A
GYS5-1-4H I IR 5H K T1 22 280, /1 or A st
RUBFE T KR A7 J1 25 R RE X H E B I ) 0 A 5 )
FILAEE AR i 20 B 45 5 T 8 [ H K e A 30 M b el o

i EE KA HZ R 3 5 H 4 )
PR K e PR 7R 32 72 5 A R T I, =3 Z A
FEAE Sl W 3l T DA TR i B 4 oK e 36 - 1k 2 o8 F
TR A A 7 BTR .

it P AR () 5B (5) " 5 AL
PSR DR &M, B KRS H)E S HULE 3,
B S7 R f# 5 v A9 R T N B K IRIA T 4
i o Horp SRR F1 oM IE R 7, R A R 7R T o

e
IKYEFR
B iz

7 EE-KER-BEFEER

Fig.7 Plane model of casing, cement sheath and formation
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Table 3 Parameters of casing, cement paste and formation
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Fig.8 Stress distribution of casing, cement sheath and

formation under fracturing operation
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Table4 Properties of cement slurry with high

strength and toughness
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