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A new method for calculating productivity of non-Newtonian power-law fluids with considera-
tion to starting pressure

LIU Chao, CHEN Cunliang, ZHAO Hanqing
Tianjin Branch of CNOOC Lid. , Tianjin 300452, China

Abstract: The existing methods for calculating productivity of non-Newtonian power-law fluids in heavy oil reservoirs are less practical.
This paper presents a new method for calculating productivity in heavy oil reservoirs based on the formula for non-Newtonian power-law
fluids, with consideration to the properties of non-Newtonian power-law fluids and the starting pressure gradient. Utilizing the radial
stable flow model for power-law fluids, a production model for directional wells was established. By combining Joshi’s formula for
horizontal well productivity, the plane elliptical flow was converted to radial flow by using the Joukowsky transformation, and a new
formula for calculating the productivity of non-Newtonian power-law fluids in horizontal well with consideration to the starting pressure
gradient was derived based on the equivalent flow resistance method of the hydraulic-electric analogy principle. Field applications show
that compared to actual production results, the results calculated by the new method have an error of less than 10%, within the
acceptable range, which meets the production requirements and demonstrates a satisfactory practicality. This new method provides
valuable technical insights for evaluating productivity in similar reservoirs.
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Fig.1 Decomposition diagram of horizontal well seepage field
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Fig.2 Conformal transformation relationship of elliptic seepage on horizontal profile
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Fig.4 Relationship curve of Q" and pressure in A3H Well
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Table 1 Comparison of actual capacity and calculated
capacity in Bohai A oilfield

Six PR RE/ W= ae/ 1R/
(m*-d™") (m*-d™") %
AlH 57 54 5.3
A3H 38 36 4.2
ASH 50 54 8.0
A7 44 40 9.1
A8H 63 66 4.8
A9 40 37 7.5
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