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Abstract
The formation of acid dissolved wormhole is derived from heterogeneous physical and chemical transportations and reactions. The propagation of wormhole is vital important for matrix acidizing and acid fracturing in carbonate reservoirs. Dissolved pores, vugs, and caverns, which are the major reservoir spaces of the Sinian dolomite formation in the Anyue gas field of the Sichuan Basin, which make the formation and propagation of acid dissolved wormhole particularly complicated. Firstly, the topological structure of three dimensional spaces of dissolved pores, vugs, fissures and throats inside cores is quantitatively scanned by CT imaging technology for its feature of vivid and damage-free. Secondly, 3-D patterns of wormhole are obtained with CT scanning after core flooding by acid. Meanwhile, the wormhole pattern gained by CT scanning and simulating with multi-scale model is compared. Additionally, the pore-throat network model is reconstructed with digital cores technology. Then, the size and ratio of pore and throat before and after core flooding by acid is analyzed and compared to understand the influence of pores and vugs distribution on wormhole propagation coupled with numerical simulation of absolute permeability of pore scale flow. The results show that the distribution and connectivity of pores and vugs is the primary cause for the formation and propagation of acid etched wormholes. Lastly, the corrected multi-scale model is utilized to simulate the wormhole propagation for matrix acidizing of Sinian fractured-vuggy dolomite in Anyue gas field, Sichuan Basin. The simulation results accurately reflect the characteristics of matrix acidizing operation curve. The theoretical model of wormhole propagation can be used to optimize the matrix acidizing of such formations.
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Fig.1 3-D wormhole pattern simulated with two-scale continuum model for Well D under optimal acid injection rate and volume
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