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Classified-staged-grouped 3D modeling of multi-scale fractures constrained by
genetic mechanisms and main controlling factors: A case study on biohermal
carbonate reservoir of the Upper Permian Changxing Fm. in Yuanba area,

Sichuan Basin

ZHAO Xiangyuan', YOU Yuchun', HU Xiangyang', LI Jingrong®, LI Yu’

(1. Petroleum Exploration and Production Research Institute, SINOPEC , Beijing 102206, China; 2. Exploration and Development Research
Institute of Southwest Oil and Gas Branch Company, SINOPEC, Chengdu, Sichuan 610041, China)

Abstract: Fractures of diverse types and multiple scales are widely distributed in oil/gas reservoirs. They feature
multiple stages in terms of origin and different classes in terms of scale under the comprehensive control of various
geological factors, posing great challenge for fine 3D geological modeling. The biohermal carbonate reservoir of the
Upper Permian Changxing Fm. in Yuanba area, Sichuan Basin is taken as a case to establish a classified-staged-grouped
3D geological modeling method for multi-scale fractures constrained by genetic mechanisms and main controlling
factors. It is proposed that the multi-scale fracture modeling should follow the principles of equivalent time constraint,
hierarchical constraint and genetic control. According to the actual situation of the study area, geological factors for
fracture generation should be fully considered in the modeling process, and a reasonable division scheme for fracture
classes and developmental stages should be set for 3D fracture modeling. The large-scale fractures are mainly modeled
by the deterministic method, while the medium-to-small-scale fractures are modelled according to their genetic
mechanisms and main factors controlling fracture development. Following the understanding of critical geological

patterns acquired from the staged and grouped description of fractures with relevant parameters collected, we carry out
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staged prediction of the medium-to-small-scale fracture distribution by geomechanical method, and then modeling in line

with different stages and groups of fractures. Finally, the large-scale fracture model and the medium-to-small-scale

fracture model are integrated to obtain the multi-scale fracture network model. Its application to the multi-scale fracture

modeling of Changxing Fm. reservoir in Yuanba area shows that the method can effectively make up for the shortcomings

of traditional methods in the accuracy of establishing medium-to-small-scale fracture models.
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Fig. 1 Structural unit division of the northeastern Sichuan Basin (modified from reference [20])
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3D geological model of fractures in the Changxing Fm. reservoir in the No. 2 reef zone, Yuanba area
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