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Fracture characteristics and water invasion patterns of Dina-2 gas reservoir, Tarim Basin
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Abstract: The Dina—2 gas reservoir is a large edge—water tight sandstone gas reservoir in the Tarim Basin, with strong reservoir
heterogeneity. Natural fractures are key factors influencing its high production and water invasion. Investigating fractures is crucial for
understanding the water invasion patterns and formulating water control strategies for the gas reservoir. Based on geological data including
core samples, thin sections, and imaging logs, this study analyzed the static geological characteristics of natural fractures. By combining
production dynamic characteristics including water production, gas production, and pressure, this study analyzed the influence of different
factors on water invasion. The analytic hierarchy process was used to identify the controlling factors, and the influence of structural fractures
with different morphologies on water invasion characteristics was studied, and water invasion patterns for the gas reservoir were established.
The results showed that structural fractures in the study area were classified into shear fractures and tensile fractures, with filled fractures
being dominant. The fillings were mainly calcite, followed by quartz and clay minerals, but the fracture apertures were relatively large. Based
on production dynamic characteristics, the production wells were categorized into four types: early—stage violent water—flooded wells, late—
stage violent water—flooded wells, water—producing wells, and water—free wells, each with significantly different production characteristics.
Based on the production and geological characteristics, the main controlling factors for water invasion in the gas reservoir were analyzed
considering five factors: structural position, faults, interlayers, formation coefficient, and fractures. Fractures were identified as the primary

controlling factor, with faults, interlayers, and formation coefficient as secondary factors, and structural position as irrelevant. A
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comprehensive water invasion evaluation index was established using the analytic hierarchy process. By considering fracture morphology

differences and production characteristics, this study clarified the influence of complex fractures on high gas production and water

production in gas wells. Accordingly, three water invasion patterns were established: dominant fracture—controlled type, fault—fracture

compartment—controlled type, and dominant fracture—fault-sandbody composite type, summarizing the water invasion patterns of the gas

reservoir. These findings provide strategic guidance for the development of similar gas reservoirs and offer valuable insights for studying

water invasion patterns and development evaluation in similar water—bearing gas reservoirs.
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Fig. 1  Location distribution and stratigraphic column of Dina—2 gas reservoir, Tarim Basin
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Fig.2  Characteristics of structural fractures in Dina—2 gas reservoir, Tarim Basin
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Fig. 3 Planar distribution of structural fracture linear density in Dina—2 gas reservoir, Tarim Basin
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Fig. 4 Classification of production wells in Dina—2 gas reservoir, Tarim Basin
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Fig. 5 Influence characteristics of different water invasion factors
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Fig. 6 Fracture development characteristics and water invasion patterns of Dina—2 gas reservoir, Tarim Basin
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