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A NEW 3D FINITE ELEMENT METHOD FOR CALCULATING THE
PRODUCTIVITY RATIO OF A PERFORATED WELL

OUYANG Weiping LIU Yuewu
( Institute of Mechanics, C A'S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In order to get more accurate and more comprehensive productivity ratios than that of previous
methods, this paper presents a steady seepage model for perforated wells. The model considers perforation own
structure, crushed zone, reservoir permeability anisotropy and formation damaged zone. A new 3D finite
element method for solving the model is proposed. The numerical solution of the model is obtained by using
high density tetrahedral meshes and parallel computing method. Comparing the calculated results with the
results of the traditional method shows that precision of Karakas method is higher than that of Hagoort method.
However, the Karakas method also has some errors, especially at some specific perforating parameters. The
effects of perforating parameters and reservoir characteristic on productivity ratios are studied. It shows that
increasing perforation length can constantly increase the productivity of perforated wells. The perforation
density and perforation phase angle have an optimal value. The crushed zone will seriously reduce the
productivity of perforated wells. In this situation, increasing the perforation density can make up for the
productivity loss. Shot through the damage zone around the wellbore is the most effective way to reduce the
effect of the damage zone on productivity of perforated wells.

Key words perforated wells, productivity radio, pseudo-skin, 3-D FEM, steady seepage
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