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Research and application of plugging without tripping out in multiple
leakage layers based on fast circulating valve

WU Xia
(Drilling Engineering Research Institute, Sinopec Xinan Oilfield Service Corporation, Deyang Sichuan 618000, China)

Abstract: Complex geological factors such as fractures, faults, weak surface structures in unconformity contact, and
multiple pressure systems in Sichuan-Chongqing region result in multi-layers and multi-mechanisms leakage in the
same open hole. The traditional plugging technology has problems such as slow establishment of pumping channels for
large particle plugging materials, long plugging time, and poor stability of existing plugging tools, resulting in slow
effectiveness and low efficiency, which poses challenges to the normal development of drilling work. In view of this,
this article adopted the working principle of quickly establishing a plugging channel by switching flow channels through
ground injection of work balls, carried out optimization design of repeatable on-off fast circulating valve, formulated
leak sealing operation processes, and completed the research on multiple leakage layers plugging without tripping out
based on fast circulating valve. Through on-site drilling applications, it is possible to achieve plugging up to 5 leakage
layers without tripping out and on-site test improved the efficiency of plugging operations by 74 % and reduced the cost
of plugging. This provides a new technological means for quickly plugging complex leakage layers while drilling.
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Fig.1 Conventional plugging process
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Fig.2 Working principle
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Fig.3 Structure of fast circulating valve

0210 mm, it £ 0311.2 mm I IRE W TR . K 152
B A VEE 2 10 mm R AR 3 U A RE R 3T 1/3 48
M R, B KR 55 38 AL 34.29 mm, o i 38 i
B KR35 IR BB 42 10 mm, BR 61 35 IR 5% vk B A
40%6 , 3 R A% 35 T b RE R C T PR R R VR B B T
Heam vk,
222 WELWH

06 P Y 25 S 00 9 A ) 46 1) O B ) B R A4 L
B4 PR o W8 i IR 5% 38 3 U it i L7 ' I
Fic B4 3 8 AL o PR T I A AL A B A RO £ e b
ALk A v AR B e b SR XU | 25 A T U B
FLE5HE , LA R RT3 U A4 Rk 2o 75 5K -8 £ 45
PR o T A AR b R T 1) A B RS i Y B
I i 5%, B8 AT P9 A/ 3 30 L O 26 6 0 KU . T B T i
1] 5 16 BR S5 A AR & By b 28 3% T4 0 TR TR
B AN 22 T AR SR AR AT S5 R B, B R T B
KR D R, e SRR R e T TR
TF R I ASFa S 7] 8
2.2.3 BREEZS MBI

BT 22 b Y ] 5 BR A , AN R 5 7 o 3 3k Bk
JAE 1) TR 5 T A Rk 4 TR FC A AR EE T TAE BRI £
e BT D), A A5 TR 2R AR T 52 90 %% 5 DL K ok A ik o



55 52 45 34 SR U IR Y 2 T 2 O R M T B AR BITSE RN T 149

AR

S
Ha BELEH

Fig.4 Structure of sliding sleeve
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Fig.5 Structure of multi-ribbed ball seat
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Fig.9 Multiple plugging process for multi-leakage points encountered in longitudinal drilling
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