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Numerical simulation of external pressure distribution of casing
L string with wear in creep formation '

GAO De-li, ZHENG Chuan-kui, TAN Cheng-jin

(Key Laboratory of Petroleum Engineering, Ministry of Education, China University of Petroleum., Beijing 102249, China)

Abstract; The creep formation was supposed to be viscoelastic materials. Both Maxwell viscoelasticity model and linear hard-
ening elastic-plasticity model were used in this work, respectively. Thus, the analytical model of the assembled body inclu-
ding casing string with wear, cement sheath and creep formation was built based on finite element method( FEM). In order to
illustrate the force distribution outside casings with wear, the numerical treatments of geologic, engineering-oriented factors
and their combination were studied. And then the casings' resistant capacity to non-uniform loads was also evaluated. The
computation program developed such a function as searching for the optimal iterative factor automatically to accelerate its con-
vergence. Furthermore, the successive over relaxation method (SOR) was adopted to solve large-scale FEM equations. Some
conclusions were conducted. The maximum external pressure is in the same direction with the minimum geostress and the op-
posite is also right. The pressure distribution outside casings is greatly changed by wear. The external pressure of the wear zone
is obviously raised. So compared with the non-uniform geostress, the external pressure distribution is more sensitive to the wear
in casing. These numerical results of the force distribution can be used to guide casing design.
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