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Abstract

In oil field, the bit weight (repairing force) artdrque are determined frequently by experience when
rolling reshaper is used to repair the deformeihgasiowever, the unreasonable repairing forcetamglie give
rise to thesecondary damage of deformed casing and surroumgimgnt sheath as well as pipe sticking easily.
Hence, based on the elastic-plastic theory, theetdimensional finite element model which can satailthe
repairing process of cement-casing repaired byngplleshaper has been presented in this paperdptiag the
finite element method. Based on this model, thelevhepairing process of cement-casing with elligéction has
been simulated, by which the deformation law of eetitasing, the repairing force and torque requioectpair
the cement-casing have been obtained in the ragaprocess. Meanwhile, based on self-developedihgest
equipment, the full-scale repairing experiment efent-casing has been conducted by using rollisgaser,
and the correlations between deformation laws afer#-casing and repairing force, torque have beatyzed
emphatically. The test results are in agreemerit thié simulation results, which indicates thatfthiée element
model is accurate and reliable so that the resemgstlts can provide important reference for desagd
optimization of technological parameters.
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I ntroduction
Casing plays a paramount importance role in priotgdborehole, isolating oil, gas, water and restrge

different types of complicated stratum during @rdl and production. Many factors (such as fractyacidizing,
creep of plastic rock salt and corrosion.) can eassing deformation and collapse failure, which aagreat
impact on the implementation of exploration measurethe late stage of production, and causes engm
economic loss to the oil fieldgl-4]. The failure data shows that the casings of thé keng-gang-001-1,
Long-gang-001-2, Long-gang-39, Puguang-204-2H am&in and Chongging gas fields and the well TK1ih27
Tahe oilfield in Xinjiang were deformed to someaktdue to non-uniform logd]. In addition, up to now, the
number of casing damage well has reached up tthhéersand in China. Hence, in order to resume gaféugtion

of oil field, the casing repair technology becomese and more important.

Certainly, based on the detection technology oingafailure [6], the deformation and failure mechanism of

casing[7-10], many scholars in the world have presented lotsoofesponding preventing measufés|, and

developed many kinds of casing repair tools (suxipear-shaped casing swage, solid expandable tuinuth
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