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Viscoelastic Analysis of the Affect of Drilling Fluid Density on Wellbore Shrinkage

Wang Yaofeng' Li Junqgiang' Yang Meiquan® Yang Xiaohui’ Wang Shuihang'

(1. Schoolof Mechanical Engineering , Xi'an Shiyou University, Xi'an,Shaanxi, 710065, china;2.
Western Engineering Company . Huabei Petroleum Administration, Sinopec, Luntai,Xinjiang, 841600,
China; 3. School of Mechanical Engineering , Northwestern Polytechnical University, Xi'an,Shaanxi,
710072, China; 4. Technology Center, China Petroleum Logging Co., Ltd, Xi'an, Shaanxi, 710021,
China)

Abstract: Using Kelvin-Viogt model, an analytical equation to predict wellbore shrinkage was derived
and the measurable change of the wellbore diameter in field was obtained. The effect of drilling mud densi-
ty on wellbore shrinkage is analyzed. The application results on Well Wangxie 78-1 located in Jianghan Oil-
field demonstrate that the wellbore shrinkage are closely related to formation creep characteristics. The
wellbore shrinkage is decreasing with the increasing of time and finally reaches a stable value. With the in-
creasing of drilling {luid density, the wellbore shrinkage ratio decreases. When drilling fluid density rea-
ches a critical value, wellbore shrinkage ratio is zero. This density is the critical drilling fluid density (2. 4
g/cm® for Well Wangxie 78-1). Keeping the drilling mud density above this critical density and optimizing
the operation time according to the formation creep characteristics are very important in order to avoid
drilling pipe sticking and wellbore shrinkage and other drilling accidents.

Key words: drilling fluid density; borehole; hole diameter reduction; viscoelastic analysis; evaporate
bed; rheological model; Well Wangxie 78-1



