35 10 Vol.35 No.10
2016 10 Chinese Journal of Rock Mechanics and Engineering Oct. 2016

(1. 100101

2. 430071)

TE 21 A 1000—6915(2016)10—2054—08

L eakage prevention and control in fractured for mations

ZENG Yijin' LIDagi' YANG Chunhe®
(1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development Sinopec Research Institute of
Petroleum Engineering Beijing 100101  China 2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute
of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan Hubei 430071  China)

Abstract Leakge is a big problem for the safety and efficiency of drilling. The fracture aperture circumferential stress
and stress intensity factor of fracture tip were studied in the case of bridging or sealing in different fracture locations
with the numerical method. The results show that when the wellbore pressure is constant the longer the fracture the
larger the stress intensity factor and the fracture aperture. The bridging location in the fracture opening has the best
effect with the circumferential effective stress enhanced the most and the stress intensity factor the lowest. The lower
the fracture pressure the more enhanced the circumferential effective stress and the smaller the stress intensity factor.
Suitable particle size should be chosen in accordance with the fracture aperture while drilling. Sealing micro-fractures
quickly and efficiently by constantly adding LCMs and using high-performance LCMs can prevent the occurrence of
pernicious mud loss effectively and improve the pressure bearing capacity of the formation.
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Fig.2 Diagram of the formation for plugging zone
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Table 1 Crack tip stress intensity factors before and after | 11 = 400 mm
sealing
teo ¢ L2 =100
L/mm  P¢/MPa  L,p/mm Ki/(MPa - mm'? - mm
t AB/ 1/( ) 140 12 =200 mm
100 68 0 246.9 120 ¢ —e— 12 =400 mm
100 30 0 152.1 100
80
200 68 0 315.5 60'
200 30 0 3174 0 10 20 30 40 50 60 70 80 90
400 68 0 383.9 g
400 30 0 548.0 5
Fig.5 Effective tangential stresses before and after sealing
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Table 2 Crack tip stress intensity factors of different bridging < mm
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locations = 140 .+ 50 mm
L'mm Pg/MPa  L,/mm Ki/(MPa - mm'?) 120 —<— 100 mm
200 30 0 317.4 100
200 30 25 276.8 80
60
200 30 50 219.6 0 10 20 30 40 50 60 70 80 90
200 30 100 105.5 3
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Fig.6 Effective tangential stresses of different bridging
3 locations
Table 3 Crack tip stress intensity factors of different fracture
pressures
L/'mm  PyMPa  L,z/mm Ki/(MPa - mm'?) 7
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Fig.7 Effective tangential stresses under different fracture
pressures
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Fig.8 Crack apertures before and after sealing
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Fig.9 Crack apertures of different bridging locations
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Fig.10 Crack apertures under different fracture pressures
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