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in fracture after plugging
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Fig. 4  Plugging effect of different types of material combinations
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Wellbore Strengthening Model in Fractured Formation

LI Da-qi, ZENG Yi-jin, LIU Si-hai, LIN Yong-xue
(State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development

Sinopec Research Institute of Petroleum Engineering, Beijing 100101, China)

[ Abstract] The pressure bearing capacity of fractured formation is narrow, lost circulation is more likely. In or-
der to solve the problem of improving the pressure bearing capacity of fractured formation, the wellbore strengthe-
ning model was established, the key factors influencing the bearing capacity were analyzed, and a new cross-link
plug technology was developed. Results show that the reasons of wellbore strengthening failure are sealing plug in-
stability or fracture propagation. The pressure bearing capacity of fractured formation is determined by the bearing
pressure of sealing plug and the fracture propagation pressure. To get high pressure bearing capacity, lost circula-
tion materials demands high strength, high friction coefficient, high elastic deformation rate, low permeability,
sealing plug position demands close to fracture mouth, and the sealing plug thickness need be moderate. The cross-
linked plugging technique can significantly improve the positive bearing pressure and reversed bearing pressure of
sealing plug. Experimental results show the positive bearing pressures can up to 20 MPa, and the reversed bearing
pressures are greater than 3 MPa for 1 ~5 mm fractures. Field applications show that the model has good applicabil-
ity, and it can be used to guide field applications effectively. The model provides a theoretical reference for well-
bore strengthening in fractured formation.

[ Key words] lost circulation wellbore strengthening model lost circulation materials fracture propa-

gation stress intensity factor



