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Productivity calculation and influencing factors of staged fracturing in high—inclination

pseudo—-horizontal wells
ZHENG Yongwang, WANG Wei, REN Jianhua, NI Zhenyu, LU Bi, HU Chunfeng
(Research Institute of Exploration and Development, Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: In the development of horizontal wells in low—permeability reservoirs with complex structures, when the formation dip angle is
large and the direction of the maximum principal stress is perpendicular to the formation dip, the horizontal well trajectory tends to become a
high—inclination pseudo—horizontal well due to structural constraints. At this point, the regulatory effects of formation dip angle on well
productivity can no longer be neglected. To achieve rapid and accurate prediction of post—fracturing productivity for such wells, this study
established a productivity prediction model for staged fracturing in high—inclination pseudo—horizontal wells based on the equivalent virtual
wellbore radius theory, incorporating the effect of formation dip angle. By comparing with numerical simulation results, the reliability of the
model was verified, and the influencing factors of the productivity of staged fracturing in high—inclination pseudo—horizontal wells were
analyzed. The results showed that the longer the horizontal section, the higher the productivity of the high—inclination pseudo—horizontal
well. Formation thickness and dip angle significantly influenced well productivity. As formation thickness increased, both the productivity
and its growth rate gradually increased. As the formation dip angle increased, well productivity decreased, and the rate of decline gradually
accelerated. Both fracture half-length and the number of fractures significantly affected productivity. Oil well productivity increased with the
increase of these parameters, but the rate of increase showed a slowing trend, indicating an optimal value range. The smaller the formation
anisotropy, the higher the productivity of the high—inclination pseudo—horizontal well. Moreover, the increase rate of productivity grew as the
anisotropy coefficient decreased. Through field application in a high—inclination well in the Subei oilfield, it was verified that the calculation

results of the productivity model for staged fracturing in high—inclination pseudo—horizontal well established in this study were close to the
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actual productivity of well CD101X, with a relative error of less than 5%, meeting the accuracy requirements for field applications. This

model is applicable to reservoir conditions with formation dip angles of 10°~40°. It can provide a basis for formulating a reasonable

production system for low—permeability reservoirs with complex structures. Moreover, the model features a concise form, high computational

efficiency, and strong practicality, making it easy for field promotion and application.
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Fig. 1 3D diagram of physical model of a high—inclination

pseudo—horizontal well
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Fig. 2 Simplified model of seepage zone for staged fracturing in a

high—inclination pseudo—horizontal well
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Table 1 Basic parameters of high—inclination
pseudo-horizontal well model
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Fig. 3 Schematic diagram of numerical simulation model of a

high—inclination pseudo—horizontal well

.

%

e :
I HOR —
VE R L FE B 1 SRR i 2 o

i mo
K4 ORISR0 T AR A 7R 14
Fig. 4 Schematic diagram of equivalent drainage area model of a

fractured horizontal well
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Fig.5 Comparison between model calculation results and

numerical simulation
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pseudo-horizontal well model
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Fig. 6 Variation curves of oil well productivity with horizontal

section length
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